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Introduction

Preeclampsia and eclampsia (PE) are major pregnancy 
specific syndromes that contribute to maternal and fetal 
morbidity and mortality in India.[1,2] The incidence of  PE 
ranges from 2% to 10%, depending on the population 
studied and criteria used for diagnosis.[3] PE are gestational 
hypertensive disorders develop after 22 weeks of  pregnancy, 
in which there is an increase in blood pressure and 
proteinuria. Preeclampsia causes abortion, prematurity, intra-
uterine growth retardation and still birth. It is believed to 
be of  multifactorial origin.

Proper antenatal care remains the important part of  prevention. 
Estimating each woman’s individualized risk allow antenatal 

surveillance to be directed at those women, who are most likely 
to develop preeclampsia. Such care leads to early diagnosis and 
intervention, both in terms of  maternal or fetal monitoring 
and timing of  delivery. Hence there is a need to develop an 
integrated model for the estimation of  patient specific risk 
factors for the development of  preeclampsia on the basis of  
maternal demographic, socio-economic, obstetrics, nutritional 
and anthropometric parameters.[4]

Hence, we conducted this study to determine the risk factors of  
PE by directly collecting the data using questionnaire schedule 
from post natal women in the hospital.

Materials and Methods

The study was conducted in Obstetrics and Gynecology ward 
of  a tertiary care hospital in Delhi, India from November 2006 
to March 2008. It was designed as a case control study.

Determination of Risk Factors for Pre-eclampsia and 
Eclampsia in a Tertiary Hospital of India: 

A Case Control Study
Punyatoya Bej, Pragti Chhabra1, Arun Kumar Sharma1, Kiran Guleria2

Department of Community Medicine, North Delhi Municipal Corporation Medical College, Departments of 1Community 
Medicine and 2Obstetric-Gynaecology, University College of Medical Sciences and Guru Teg Bahadur Hospital, 

Dilshad Garden, New Delhi, India

Address for correspondence: Dr. Punyatoya Bej,  
E-84, AIIMS Campus, Ansari Nagar (East),  

New Delhi - 110 029, India.  
E-mail: punyatoya_bej@yahoo.co.in

Abstract

Background: Preeclampsia and eclampsia (PE) are pregnancy specific syndromes that contribute to maternal and fetal morbidity 
and mortality. The identification of its predisposing factors in the pre-pregnancy and initial stage of pregnancy will help in reducing 
the morbidity and mortality. Aim: The aim of this study is to determine the risk factors for PE among pregnant women in a tertiary 
level hospital. Materials and Methods: In this study, 122 women who delivered beyond 22 weeks of gestation and diagnosed as 
preeclampsia or eclampsia were selected. Simultaneously, 122 controls with no diagnosis of preeclampsia or eclampsia were 
selected from the post natal ward. Cases and controls were administered the same pre-tested questionnaire containing different 
risk factors. Results and Conclusion: Logistic regression was applied in the statistical analysis. The factors that were found to be 
significant predictors of risk for development of PE were family history of preeclampsia (adjusted odds ratio [OR] 18.57 [1.93-178.16], 
P = 0.011), higher calorie intake (adjusted OR 14.12 [6.41-43.23] P < 0.001), employment (adjusted OR 6.35 [1.56-25.82] P = 0.010], 
less protein intake (adjusted OR 3.87 [1.97-8.01] P < 0.001), increased body mass index (adjusted OR 5.86 [02.48-13.8] P < 0.001), 
mild physical activities (adjusted OR 3.46 [1.06-11.24] P = 0.039). Past history of hypertension and diabetes mellitus were also 
associated with development of PE.

Keywords: Case control study, eclampsia, multiple logistic regression, preeclampsia, risk factors

Original Article

Access this article online
Quick Response Code:

Website:  
www.jfmpc.com

DOI:  
10.4103/2249-4863.123924



Bej, et al.: Risk factors for preeclampsia and eclampsia

Journal of Family Medicine and Primary Care	 372	 Oct-Dec 2013  :  Volume 2  :  Issue 4

Sample size
The sample size was calculated with the following assumptions, 
Type 1 error 5%, power of  study 80%, prevalence of  nulliparity 
(a risk factor) among control 20%, ratio of  the case and control 
1:1 and estimated odds ratio (OR) for nulliparity was 2.35.[5] 
Estimated sample size was 122 cases for uncorrected Chi-square 
test and equal numbers of  controls.[6]

Cases (exposure)
A case was defined with the following definitions.[7]

Preeclampsia was diagnosed with minimum criteria of  blood 
pressure ≥140/90 mm Hg and Proteinuria ≥0.3 g/24 h 
(≥1 + dipstick) after 22 weeks of  gestation.[7]

Eclampsia was diagnosed as the presence of  convulsions 
that cannot be attributed to other causes in a woman with 
preeclampsia.

The study was approved by Institutional Ethics Committee and 
informed consent was received from all the participants. From 
the postnatal ward case sheets of  PE were collected. The women 
were interviewed using a pre-tested questionnaire. In case, an 
eclamptic patient was comatose after delivery, the history was 
taken when she regained consciousness. If  consciousness could 
not be gained by her, the history was taken from relatives who 
accompanied her throughout the pregnancy period.

Controls
Women who delivered after 22 weeks of  gestation and admitted 
to the post natal wards with no history of  preeclampsia or 
eclampsia were recruited as controls. Controls were selected 
randomly in the same time of  cases selection. The controls 
were administered the same questionnaire. Matching among 
cases and controls was not performed because most of  the 
socio-demographic parameters are established risk factors 
for PE.

Data collection
Data was gathered using a pre-tested questionnaire. The 
questionnaire was administered to both cases and controls by the 
first author. The questionnaire included demographic and socio-
economic information. The history of  gravidity, parity, abortion, 
bad obstetrics history, past history of  eclampsia, diabetes mellitus 
and hypertension were elicited. Both cases and controls were 
asked about their food intake patterns during pregnancy (cereals, 
pulses, egg, meat, fish, sugar, milk and dairy products and fruits) 
by using food frequency questionnaire. Physical activity level 
during pregnancy was asked and categorized as mild, moderate 
and severe.[8] Height was measured for both cases and controls 
and pre-pregnancy weight was noted.

The data was entered in SPSS for window version 12. SPSS 
Inc., Chicago, IL 60606-6412, USA Crude OR was calculated 
for all possible risk factors for PE by bivariate analysis using 

Chi-square test. Adjusted OR was also computed using 
multiple logistic regression analysis to control for influence 
of  all the risk factors.

Results

In this study, the mean age of  cases and controls were 
24.4 ± 4.2 years and 23.9 ± 3.6 years respectively. Socio-economic 
risk factors such as maternal age, paternal age, education level, 
family income, occupation, type of  family were not significantly 
associated with development of  PE [Table 1].

In bivariate analysis nulliparity, primigravida, twin pregnancy, bad 
obstetrics history and history of  abortion were not significantly 
associated with development of  PE [Table 2].

Past history of  PE, family history of  PE and past history 
of  hypertension and diabetes mellitus were associated with 
development of  PE [Table 3].

Proportion of  cases (31.96%) taking higher calorie 
(≥2175 kcal/day) during pregnancy were 14.12 times more at 
risk for development of  PE in comparison with controls (5.7%) 
[adjusted OR = 14.12 [6.41-43.23] P < 0.001]. Low protein 
intake during pregnancy (<65 g/day) was more in cases (70.5%) 
compared with controls (40.98%) and cases were 3.61 times at 
risk for development of  PE, [OR = 3.61 [2.05-6.45] P < 0.001]. 
Fruits intake during pregnancy was found to be similar in both 
groups.

In our study, mild physical activity during pregnancy was a 
significant association (2.92 times) with development of  PE 
(P = 0.02). Women with higher body mass index (BMI) (≥25) 
were 6 times at risk for development of  PE than women with 
BMI <25 (P < 0.001) [Table 4].

Forward step wise logistic regression was applied to the data. 
Cut-off  point was taken at P = 0.05. The variables, which were 
found to be a significant contributor in development of  PE by 
bivariate analysis entered into logistic regression equation starting 
from highly significant to least significant variable. The variables 
that were found to be significant predictors of  PE were: family 
history of  preeclampsia, higher calorie intake, employment, 
low protein intake, less physical activity during pregnancy and 
increased BMI [Table 5].

Discussion

Preeclampsia, a syndrome unique to human pregnancy, is 
associated with maternal and fetal complications. The risk 
factors identified that influence the development of  preeclampsia 
included extremes of  maternal age, race, socio-economic factors, 
change of  paternity, twin pregnancy, nulliparity, increased birth 
interval, increased BMI, increased systolic and diastolic blood 
pressure early in pregnancy, increased rate of  weight gain during 
pregnancy and the presence of  gestational diabetes.[3,10-14]
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Table 1: Distribution of socio-economic risk factors among cases and controls
Demographic parameters Cases n (%) Controls n (%) OR (95% CI) P value
Maternal age (years)  
Less than 20 years 12 (9.8) 6 (4.9) 2.28 (0.76-7.15) 0.10
20-29 years 92 (75.4) 105 (86.1) 1.00
30 years or more 18 (14.8) 11 (9.0) 1.87 (0.79-4.48) 0.12
Paternal age (years)
≥35 years 14 (11.5) 8 (6.6) 1.9 (0.7-5.27) 0.16
25-34 years 80 (65.6) 87 (71.3) 1.00
<25 years 28 (23.0) 27 (22.1) 1.13 (0.59-2.17) 0.69
Education level
Illiterate 33 (27) 30 (24.7) 1.10 (0.42-2.87) 0.83
Up to class 8 15 (12.3) 23 (18.9) 0.65 (0.22-1.91) 0.38
Up to class 12 59 (48.4) 54 (44.3) 1.09 (0.45-2.63) 0.82
Graduation and above 15 (12.3) 15 (12.3) 1.00
Family income/month†

2935 or less 64 (52.5) 74 (60.7) 0.81(0.46-1.43) 0.43
2936-9787 45 (36.9) 42 (34.4) 1.00
≥9788 13 (10.7) 6 (4.9) 2.02 (0.64-6.64) 0.18
Occupation
Service holder 10 (8.2) 4 (3.3) 2.63 (0.73-10.3) 0.04
Housewife 112 (91.8) 118 (96.7) 1.00
Type of  family
Nuclear 53 (43.4) 39 (32) 1.63 (0.94-2.85) 0.06
Joint and extended 69 (65.6) 83 (68) 1.00
†Kuppuswamy socio-economic status scale:[9] CI:Confidence interval

Table 2: Bivariate analysis showing obstetric risk factors for PE
Obstetric factors Case n (%) Control n (%) OR (95% CI) P value
Parity

0 73 (59.8) 76 (62.3) 0.90 (0.52-1.56) 0.375
≥1 49 (40.2) 46 (37.7) 1.00

Gravidity
1 56 (45.9) 66 (54.1) 0.72 (0.42-1.23) 0.162
≥2 66 (54.0) 56 (46.0) 1.00

Number of  infants
Twins 8 (6.6) 2 (1.6) 4.21 (0.8-29.36) 0.05
Singleton 114 (93.4) 120 (98.4) 1.00

Duration between present and previous pregnancy
<1 years 8 (6.5) 14 (11.2) 0.56 (0.21-1.5) 0.21
1-5 years 107 (88.6) 105 (89.3) 1.00
≥5 years 6 (4.9) 3 (2.5) 1.96 (0.42-10.20) 0.49

History of  abortion before this pregnancy
Yes 8 (6.5) 14 (11.2) 0.54 (0.2-1.45) 0.18
No 114 (93.5) 108 (88.8) 1.00

Bad obstetrics history
Yes 37 (30.3) 27 (22.1) 1.53 (0.83-2.84) 0.146
No 85 (69.7) 95 (77.9) 1.00

†NA;Not applicable; PE:Preeclampsia and eclampsia; OR:Odds ratio; CI:Confidence interval

In this study, 11.5% and 3.3% cases had a past history of  
hypertension and diabetes mellitus respectively, which is greater 
than controls (1.6% and 0% respectively). Ros et al. quoted that 
in diabetic women, high levels of  plasma triglycerides cause 
endothelial cells to accumulate triglycerides leading to endothelial 
cell dysfunction that predisposes to develop high blood pressure.[10]

Past history of  preeclampsia was associated with development 
of  preeclampsia.[3,15] Similarly our study observed 4.1% of  cases 

experienced same sign and symptom in present pregnancy as in 
a previous pregnancy. However, none of  the controls reported 
past history of  preeclampsia. There may be chances of  recall 
bias because the cases had a good recall that they experience the 
same sign and symptoms than controls.

In the present study, 9% of  PE cases had a family history of  PE as 
compared with 0.8% of  controls. Family history of  preeclampsia 
reported in four mothers, four sisters, one grandmother and 
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two mothers-in-law of  cases, while only in one mother-in-law 
of  controls. The family history of  convulsions, i.e., eclampsia 
could be elicited easily while history of  raised blood pressure was 
difficult to recall by patients. Severe preeclampsia is of  familial 
origin, as has been shown by many investigators.[16] There is 
primary evidence of  the genetic component in the determination 

of  disease and implies that it would be good practice to enquire 
routinely the family history of  severe preeclampsia to obtain 
early warning of  possible “high risk” cases.

Similar to other studies in our study the women doing mild 
physical activities were nearly 3 times risk for development of  

Table 4: Bivariate analysis showing physical activity level and nutritional intake risk factors for PE
Physical and nutritional parameters Case n (%) Control n (%) OR (95% CI) P value
Physical activity

Mild 16 (13.1) 6 (4.9) 2.92 (1.02-8.7) 0.02
Moderate and heavy 107 (86.9) 116 (95.1) 1.00

Calorie intake
<2175 kcal 83 (68.03) 115 (94.2) 0.099 (0.04-0.22) <0.001
≥2175 kcal 39 (31.96) 7 (5.7) 1.00

Protein intake
<65 g/day 86 (70.5) 50 (40.98) 3.61 (2.03-6.42) <0.001
≥65 g/day 36 (29.5) 72 (59.01) 1.00

Fruits intake
Yes 35 (28.7) 30 (24.6) 0.811 (0.46-1.43) 0.469
No 87 (71.3) 92 (75.4) 1.00

BMI
≥25 42 (35) 10 (8.2) 6.03 (2.72-13.7) <0.001
<25 78 (65) 112 (91.8) 1.00

PE:Preeclampsia and eclampsia; BMI: Body mass index; OR:Odds ratio; CI:Confidence interval

Table 5: Logistic regression analysis for risk factors of PE
Risk factors categories Category group Adjusted OR (95% CI) P value
Family history of  preeclampsia Yes 18.57 (1.93-178.16) 0.011

No 1
Calorie intake ≥2175 kcal/day 14.12 (6.41-43.23) <0.001

<2175 kcal/day 1
Occupation Service holder 6.35 (1.56-25.86) 0.010

House wife 1
Body mass index ≥25 5.86 (2.48-13.8) <0.001

<25 1
Protein intake <65 g/day 3.87 (1.97-8.01) <0.001

≥65 g/day 1
Physical activity Mild 3.46 (1.06-11.24) 0.039

Moderate and severe 1
PE: Preeclampsia and eclampsia; OR: Odds ratio; CI: Confidence interval

Table 3: Bivariate analysis showing past and family history risk factors for PE
Past and family history Case n (%) Control n (%) OR (95% CI) P value
Past history of  hypertension

Yes 14 (11.5) 2 (1.6) 7.78 (1.6-50.7) 0.002
No 108 (88.5) 120 (98.4) 1.00

Past history of  diabetes mellitus
Yes 4 (3.3) 0 (0) NA NA†

No 118 (96.7) 122 (100)
Past history of  preeclampsia

Yes 5 (4.1) 0 (0) NA NA†

No 117 (95.9) 122 (100)
Family history of  preeclampsia

Yes 11 (9.0) 1 (0.8) 11.99 (1.5-252.4) 0.003

No 111 (91.0) 121 (99.2) 1.00
†NA:Not applicable; PE:Preeclampsia and eclampsia; OR:Odds ratio; CI:Confidence interval
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PE than women doing moderate and heavy activities. Saftlas et al. 
described in their study that physical activity has a protective 
effect against development of  preeclampsia.[17]

The proportion of  women with calorie intake ≥2175 kcal/day 
was a risk for development of  PE. This may be explained that 
women with higher calorie intake may have higher pre-pregnancy 
maternal weight that predisposes to increase the incidence of  PE.

The increased BMI in the pre-pregnancy period is found to be 
a risk factor for PE in many studies. Our study also correlated 
the same.

Being employed outside the home is a risk factor for development 
of  PE as compared with a housewife. As depicted in the previous 
studies working status of  women increases the risk.[10] Working 
women are more prone to develop PE as they are more stressed 
(in terms of  travelling during pregnancy and job responsibility) 
than housewives.

Nulliparity was not significantly associated with development 
of  PE. This could be due to reason that nulliparous women are 
more likely to have institutional delivery and increased numbers 
of  antenatal checkup as also shown in the recent National Family 
Health Survey-3.[18] That may be the reason for early detection 
and treatment of  preeclampsia.

The limitations of  this study were first it was a hospital based 
study hence can’t be generalized to the whole population. Second 
chances of  recall bias were more among both controls and cases.

Conclusion

To conclude higher calorie intake, less protein intake, mild 
physical activities and employment during pregnancy; pre-
pregnancy high BMI, family history of  preeclampsia, past 
history of  diabetes and hypertension are the major risk factors 
for PE. A format containing all the risk factors is to be asked 
routinely in antenatal checkup to pregnant women to prevent 
the development of  PE.
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