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Objective: The aim of this study was to identify the differences in risk 

factors between early and late onset pre-eclampsia in sample of Iraqi 

women. 

Material and methods: This retrospective study was carried out 

involving pregnancies with pre-eclampsia (65 early onset and 143 late 

onset) and 235 controls at different hospitals in Baghdad city between 1 

January 2014 and 31 December 2017. The data were reviewed from 

antenatal and delivery records. 

Results: Factors which were significantly associated with increased 

risk for early onset pre-eclampsia were history of chronic hypertension 

and higher BMI before pregnancy while family history of chronic 

hypertension and increased maternal age was significantly associated 

with increased risk for only late onset pre-eclampsia. 

Previous history of preeclampsia, Nulliparity and family history of 

diabetes are associated with both early and late preeclampsia. 

Conclusions: Early- and late-onset preeclampsia may have the same 

etiological features but they differ with regard to several risk factors, 

and can lead to different outcomes, so they should be treated as distinct 

entities from an etiological and prognostic standpoint. 

Identification of the risk factors for each type is of value to 

obstetricians in recognizing patients at risk for pre-eclampsia and in 

implementing primary prevention. 
 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Preeclampsia is a pregnancy-related hypertensive disorder occurring usually after 20 weeks of gestation. If left 

untreated, it progresses to eclampsia.
(1) 

 

Preeclampsia syndrome is a symptoms that consists of hypertension and proteinuria during gestation.
(2)

 

All over the world, Pre-eclampsia complicates about 3% of pregnancies, and all hypertensive disorders affect about 

five to 10% of pregnancies.
(2,3) 

 

A few studies were done in the developing world, to estimate the incidence of preeclampsia and eclampsia. Some 

found that it is ranging from a low of 4% of all deliveries to as high as 18% in parts of Africa.
(4)

 A close result was 

founded by other study 1.8% to 16.7%.
(1) 

In the United States, incidence rates for Preeclampsia and related hypertensive disorders of pregnancy range from 5-

8% of all births.
(4,5) 

preeclampsia alone - in the United States, Canada and Western Europe, impact 2-5%.
(4,5) 
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It was found that a woman in developing countries is seven times as likely to develop preeclampsia than a woman in 

a developed country. From 10-25% of these cases will result in maternal death.
(6) 

 

early and late preeclampsia (PE) are thought to be different disease entities, They appear to develop from different 

hemodynamic states.
(7)

and the two pre-eclampsia types should be treated as distinct entities from an etiologic and 

prognostic standpoint.
(8)

 

 

There is evidence that more severe disease is associated with early onset, prior to 34 weeks’ gestation, supporting 

the concept that the etiology of this disease may be different from that of later onset pre-eclampsia.
(9)

 

Early onset disease appears to be mediated by the placenta, and is associated with abnormal uterine artery Doppler 

flow, fetal growth restriction, and adverse maternal and fetal outcomes.
(10,11)

 Later onset of the disease (after 34 

weeks’ gestation) has been linked to maternal “constitutional” factors, such as body mass index (BMI), and may be 

associated with more favorable outcomes.
(11)

 Because the etiology of the disease appears to vary according to the 

time of presentation, so too do the maternal hemodynamics.
(12)

 

 

Material and method:- 
A retrospective analysis including total number of all reported cases of preeclampsia in different Baghdad hospitals 

between 1 January 2015 and 31 December 2017. 

 

The data were reviewed from antenatal and delivery records including all pregnant with gestational age of 20 weeks 

or more and estimate fetal weight of ≥ 500g delivered, including demographic data, information abstracted on age, 

parity, previous miscarriage, previous preterm labor,pre-pregnancy weight, height, blood pressure. 

 

Perinatal history for every women in the study was recorded, including Gestational age at delivery, preterm delivery, 

birth weight (g), birth weight<2500 gram, Cesarean delivery, Apgar scores at 1 min and at 5 min. 

Study population and exposure variable Control population was including all women who had no evidence of 

preeclampsia or any hypertensive disorder during pregnancy and who delivered an infant at term (≥37 weeks of 

gestation), (n =235). 

 

All women who had a confirmed diagnosis of preeclampsia were included, (total n=208),after excluding those 

women who diagnosed to have pre-gestational hypertension, gestational hypertention or diabetes mellitus. 

 

The research protocol was reviewed and approved by theScientific Committee in the college of Medicine/Al-Iraqia 

University and theMinistry of Higher Education and Scientific Research. 

 

Outcomes 

The clinical definition of preeclampsia during the study period was a rise in blood pressure (≥140/90 mm Hg)on at 

least 2 occasions (>6 hours apart) combined with proteinuria (≥0.3 g/24 hours or +1 or more ondipstick) (>30 mg/dL  

on two or more random specimens collected > four hours apart) according to American College of Obstetricians and 

Gynecologists (ACOG) guidelines.
(13)

 

 

Recently it has been suggested that early (<34 completed weeks gestation) and late (>34 completed weeks gestation) 

onset preeclampsia may have different etiologies. 

 

So preeclampsia cases were categorized according to gestational age at onset using the cut-point suggested by von 

Dadelszen et al.
(14)

 early preeclampsia(n = 65), late preeclampsia (n=143) 

 

Covariates 

The covariates that are considered in this research included maternal socio-demographic and behavioral 

characteristics including maternal age, educational attainment, employment status, cigarette smoking during 

pregnancy. Also considered were maternal reproductive and medical histories including parity, prior history of 

hypertensive disorders during pregnancy, history of abortion, maternal height, weight and infant gender. Parity was 

reported as the number of previous pregnancies lasting more than 24 weeks gestation. Pre-pregnancy body mass 

index (BMI) was calculated as weight (in kilograms) divided by the square of height (in meters), (underweight: 

(BMI<20 kg/ m2); normal: (BMI 20–24.9 kg/m2);overweight: (BMI25.0– 29.9 kg/m2); obese: (BMI 30 kg/m2). 
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Statistical analysis 

Multivariable logistic regression procedures were employed to calculate odd ratios (OR) of potential risk factors 

associated with preeclampsia. Confidence intervals, at the 95% level were also reported for each unadjusted and 

adjusted OR. Confounding was assessed by entering potential cofounders into a logistic regression model one at a 

time, and by comparing the adjusted and unadjusted ORs. 

 

Statistical methods 

Odds ratios with 95% confidence intervals were calculated by unconditional logistic regression analysis with 

adjustments for maternal and infant characteristics. 

 

Mean ± standard deviation and percentage were calculated. The risk factors that were significant on the univariate 

analysis were entered into a multivariate regression analysis. Adjusted odds ratio (OR) with 95% confidence interval 

(CI) was calculated. A P-value<0.05 was considered statistically significant. 

 

All analyses were completed using SPSS, version 16.0 statistical software. 

 

Result:- 
The total number of cases in this study is (443) divided into control group (235), early preeclampsia (65) and late 

preeclampsia (143). 

 

Table 1:- Demographic characteristics of study population 
 

Characteristic Control n=235 Early onset 

n=65 

P-value Late onset 

n=143 

P-value 

Age mean (years) 92 28 P = 0.0755 33 P < 0.0001 

Nulliparity 139(59.1%) 17 (27%) P < 0.0001 67 (47%) P = 0.0221 

Previous 

miscarriage 

51 (21.7%) 11 (17%) P = 0.4084 35 (24.5%) P = 0.5295 

Previous preterm 

delivery 

44 (18.7%) 15 (23%) P = 0.4406 26 (18.18%) P = 0.8997 

 

Table -1- shows the Demographic characteristic of the studied group, we see that the mean maternal age were 

significantly higher in late preeclampsia group (P < 0.0001), Nulliparity was found as highly significant risk factor 

for early onset preeclampsia (P < 0.0001) and significant risk factor for late onset preeclampsia (P = 0.0221), 

Previous miscarriage and Previous preterm delivery were found not to have an effect on the incidence and onset of 

preeclampsia. 

 

Table 2:-Results of multivariate logistic regression analysis 

 

Risk factor Early onset 

 

Late onset 

 

Adjusted OR 

(95% CI)
* 

P-value Adjusted OR 

(95% CI) 

P-value 

Previous history of preeclampsia 3.38 (1.87 - 

6.11) 

P = 0.0001 4.92 (3.09 - 

7.85) 

P < 0.0001 

History of chronic hypertension 3.8497(2.1 - 6.9) P < 0.0001 0.856 (0.49- 

1.47) 

P = 0.5639 

Family history of hypertension 0.78(0.43 - 1.42) P = 0.4197 6.65 (4.10- 

10.77 

P < 0.0001 

Family history of diabetes 2.79 (1.53 - 

5.08) 

P = 0.0008 3.7 (2.33 - 5.93) P < 0.0001 

Pre-pregnancy body mass index<20 

kg/m
2
 

0.04 (0.01 - 

0.15) 

P = 0.0732 0.39 (0.26 - 

0.61) 

P = 0.6421 

Pre-pregnancy body mass index 25–

29.9 kg/m
2
 

0.53 (0.26 - 

1.08) 

P = 0.0815 1.52 (0.88 - 

2.60) 

P = 0.1300 
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Pre-pregnancy body mass index 30 

kg/m
2
 

10.04 (5.39 - 

18.72) 

P < 0.0001 1.19 (0.70 - 

1.99) 

P = 0.5222 

Test of significance: the P-value is calculated according to Sheskin, 2004 
*
 Adjusted Odds Ratio  (95% confidence interval)  

 

Table -2-Previous history of preeclampsia and Family history of diabetes are highly significant risk factor for both 

early and late preeclampsia (P = 0.0001 and P < 0.0001) (P = 0.0008 and P < 0.0001) respectively, while history of 

chronic hypertension and Pre-pregnancy body mass index 30 kg/m
2
  are highly significant risk factor for early 

preeclampsia alone (P  value for both < 0.0001), Family history of hypertension is highly significant risk factor for 

late preeclampsia alone (P < 0.0001), while low BMI  before pregnancy is found to have protective effect for both 

early and late preeclampsia Adjusted OR (95% CI)( 0.04 (0.01 - 0.15)) (0.39 (0.26 - 0.61)) respectively.  

 

Discussion:- 
In our study , we find that Early and late pre-eclampsia differs in the risk factors, Fang et al. did not find any 

difference in risk factors between early and late onset pre-eclampsia.(15) 

 

The Similarities between our study and that of Fang et al. is the small sample size (443 and 150 respectively) both 

studies divided cases into early and late preeclampsia by subgroup analysis.(15) 

 

The difference between this study and that of Fang et al. may be due to the difference of environmental and cultural 

factors in the communities of the studied groups. 

 

In our study we find that early preeclampsia is closely associated with history of chronic hypertension and higher 

BMI before pregnancy, while late preeclampsia is closely associated with increased maternal age and family history 

hypertension or preeclampsia. 

 

Previous history of preeclampsia, Nulliparity and family history of diabetes are associated with both early and late 

preeclampsia. 

 

Duckitt K, Harrington D. studied the risk factors for preeclampsia in general, in agreement with our study they find 

that previous history of preeclampsia, nulliparity and pre-existing diabetes are associated with increased risk for 

preeclampsia, but they found that multiple (twin) pregnancy, family history, raised blood pressure (diastolic ≥ 80 

mm Hg) at booking, raised body mass index before pregnancy or at booking and maternal age ≥ 40 are associated 

with increased risk at any gestational age.(16) 

 

Nanjundan et al. found that history of preeclampsia or eclampsia in a previous pregnancy, exposure to passive 

smoking, inadequate antenatal supervision, family history of hypertension in one or more first-degree relatives, 

living in a joint family, being overweight and lower socioeconomic status were associated with increased risk of 

early onset preeclampsia and eclampsia.(17.) The difference in these studies may be due to difference in the study 

population. 

 

Poon et al. agreed with our study as they found that predictors of early pre-eclampsia were African race, chronic 

hypertensionprior and use of ovulation drugs and Predictors of late onset pre-eclampsia and gestational hypertension 

were increased maternal age and family history or history of pre-eclampsia.(18) while they disagree with our study  

by classifying prior pre-eclampsia as risk factor for early pre-eclampsia, and higher BMI before pregnancy as risk 

factor for late preeclampsia.(18) The difference in these studies may be due to difference in the sample size and 

study population. 

High BMI increased the risk of pre-eclampsia, which was explained by increase in triglyceride and free fatty acid 

levels with obesity. These lipid alterations can produce major factors leading to endothelial cell dysfunction in pre-

eclampsia with increased circulating levels of lipid peroxides oxidative stress. This can lead to endothelial cell 

damage.(19,20) 

 

SarkaLisonkova, and K.S. Joseph agreed with our study, they found that African-American race and chronic 

hypertension, were more strongly associated with early-onset preeclampsia and nulliparity and diabetes mellitus 

were more strongly associated with late-onset disease, this study disagree with our study by classifying younger 

maternal age as risk factor for late preeclampsia.(21) 
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Another study done in Iraq by AnmarAltaeiand  JumahMasoud Mohammad published at 2012 showed that there 

were certain risk factors significantly associated with preeclampsia incidence P<0.05 and these were gestational age, 

family history, multifetal pregnancy, previous abortion, medical history including UTI and DM and social status, but 

this study disagreed with our study in considering maternal age as insignificant risk factors for preeclampsia.(22) 
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