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Abstract

Aim: Despite several measures the maternal mortality rate (MMR) and infant mortality rate (IMR) in the state of Odisha is signifi-
cantly high. Since pregnancy induced hypertension (PIH) including pre-eclampsia or eclampsia (PE or E) is one of the leading causes 
of maternal and fetal mortality/morbidity, we attempted to analyze the burden and risk factors of PIH including PE/E for the first 
time among pregnant women in Odisha. 

Methods: The medical records of 2393 mothers and their infants were retrospectively audited from January 2015 to December 2016 
in KIMS Hospital, Bhubaneswar, the capital city of the state. 

Results: Out of total 150 (6.2%) cases presenting pregnancy induced hypertension disorder (PIHD), 105 (70%) had PIH, 32 (30.47%) 
had developed PE and 13 (12.38%) eclampsia. Of the babies born to mothers with PIH, 56% had low birth weight (< 2.5kg) and 6.6% 
(10 out of 150 live births) had died during their infancy. Oedema, pallor, pain in lower abdomen, headache and vaginal leaking were 
the most common clinical features, while chronic hypertension, gestational diabetes, PIH in previous pregnancy and family history of 
hypertension were the highest risk factors of PE/E. 

Conclusions: The present study highlights the magnitude/associated risk factors of the PIHD and underscores the need for a large 
scale community survey to find out the exact burden of the disease for development of strategy for proper management of pregnant 
women during the time of antenatal checkups in the state that contributes high MMR and IMR in the country. 
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Introduction
Pregnancy induced hypertension (PIH), a condition specific to 

pregnancy, includes gestational hypertension, pre-eclampsia (PE) 
and eclampsia (E), which is associated with maternal mortality, 
premature delivery, intra-uterine growth retardation (IUGR), ab-
ruptio placentae and intra-uterine death [1,2]. PIH has remained 
a significant public health threat in both developed and develop-
ing countries that contribute to maternal and perinatal morbidity 

and mortality. Further, studies have shown that a woman’s lifetime 
risk of dying from pregnancy-induced complications in develop-
ing countries is 14 times higher than in developed countries [3]. 
According to an estimate pregnancy induced hypertension affects 
about 5 - 8% of all pregnant women worldwide and pre-eclampsia 
occurs in 10% of all pregnancies, the second leading cause of direct 
maternal and fetal deaths [4]. But Asian women with preeclampsia 
have been observed with worse pregnancy outcomes than others 
[5].
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 Maternal mortality is one of the indices used to evaluate a coun-
try’s health care delivery and country’s economical developmental 
stage [6]. Further reduction of maternal deaths is a high priority for 
the international community, especially in view of increased atten-
tion on the Millennium Development Goals (MDGs). MDGs created 
goals for maternal and child health that requires countries to have 
reduced by 2015 maternal mortality ratio by 75% compared to that 
of 1990. However according to recent data the MMR/IMR (235/51) 
in Odisha is very high compared to the national level (178/40) (SRS 
2010-12 and SRS 2013) [7] warranting an in-depth study. Accord-
ing to a recent report based on nationwide survey the prevalence 
of preeclampsia in India is 8-10% [8]. Numerous risk factors for 
pre-eclampsia have been suggested but only some have actually 
been established in multivariate models that permit simultaneous 
control for possible confounders. As suggested, ethnicity could be a 
risk factor for developing preeclampsia because of difference in the 
prevalence of in different populations and different ethnic groups 
[9,10]. Since the population of Odisha is genetically heterogeneous 
[11] and no clear information on the prevalence and risk factors of 
PIH is known, there is a need for obtaining such information in or-
der to generate evidences for effective decision making to prevent 
and control the disease. Keeping in view of this the present study 
was conducted to explore the prevalence and risk factors of PIH 
including PE/E in pregnant women of Odisha. 

Materials and Methods 
The present retrospective study was carried out in Kalinga 

Institute of Medical Sciences (KIMS) Hospital, (KIIT University), 
Bhubaneswar, Odisha. Being a leading medical institute in the 
state it provides comprehensive obstetric care for the people of 
Odisha and neighboring states. It also offers teaching and training 
to both medical under graduate and post graduates. The present 
hospital based retrospective study was conducted for the period 
1st January 2015 to 31st December 2016. A total number of 4056 
pregnant women registered and/or admitted to the Obstratic and 
Gynecology Department of KIMS Hospital, Bhubaneswar for an-
tenatal check up and/or delivery during this period. The details 
of the pregnant women were extracted from the medical record 
department of KIMS Hospital. Every medical chart was reviewed 
to collect the data. The pregnant women with a gestational age of 
20 weeks or greater were included in the study. Pregnant women’s 
gestational age was measured based on women recall of the last 
menstrual period (LMP). Exclusion criteria were: women with mul-
tiple pregnancies, women with proteinuria at less than 20 weeks’ 
gestation and pregnancies complicated by foetal malformations. 
The demographic data, obstetric history, gestational age of deliv-
ery, blood pressure, infant weight and sex, maternal and neonatal 

outcomes were collected in the pretested format. 

PIH was defined as those pregnant women with hypertension 
[systolic blood pressure (SBP) ≥140 mmHg and/or diastolic blood 
pressure (DBP) ≥90 mmHg] at or after 20 weeks gestation with-
out proteinuria, where as pre-eclampsia is defined as the pres-
ence of proteinuria along with symptoms of PIH. The eclampsia 
is defined as new onset of generalized tonic-clonic seizure and/or 
unexplained coma during pregnancy or postpartum in a woman with 
signs or symptoms of preeclampsia. Blood pressure readings were 
taken while the woman was seated in the upright position using a 
mercury sphygmomanometer apparatus which covers two-thirds of the 
upper arm. Proteinuria was assessed using urine dipstick method and 
was part of the routine investigation for all pregnant women. Those 
women having protein level of 1+ classified as having proteinuria.Low 
birth weight was defined as weight of newborns below 2.5 kg at 
term or below tenth percentile for the gestational age. As per WHO 
Preterm birth was defined as birth below 37 weeks gestation.

Our study being based on retrospective analysis of data in 
women who received standard management at the hospitals do 
not need approval of institute’s ethics committee. Communication 
with the hospital administrators were made through formal letter 
and the purpose of the study has been informed and confidentiality 
of the patient has been maintained.

 The quantitative data were entered and analyzed using the 
SPSS version 16.0 (SPSS Inc.) to generate frequencies, means and 
odds ratios. P-value of 0.05 was set as the significance level. 

Results 

During the study period (1st January 2015 to 31st December 
2016), a total number of 4056 women were registered for ANC 
and out of them 2393 cases filled up the criteria for inclusion in 
the present study. Out of them 150 women were diagnosed to have 
PIHD thus the prevalence was 6.26% (150 out of 2393). Those with 
PIHD were older than those without PIHD (median age 30 and 26 
respectively, p = 0.0009). Out of the total PIHD cases included, 
70.0% (105 out of 150) continued to be hypertensive (PIH), 30.47 
(32 out of 105) pre-eclampsia and 12.38% (13 out of 105) eclamp-
sia. Of the babies born to mothers with PIHD 56.0% (84 out of 150) 
had low birth weight compared to 9.3% (209 out of 2243) among 
those born without PIHD. Of those women who had PIHD, 52.7% 
(79 out of 150) delivered their babies before 37 weeks of gestation 
where as only 10.7% (241 out of 2243) was seen in case of women 
without PHID (n = 2243). The delivery outcome of each group of 
patients has been depicted in table 1. 
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Figure 1: Clinical features among the pregnant women with  
pregnancy induced hypertension and preeclampsia/eclampsia. 

Variables
PIH

(n = 105)
Pre-eclampsia 

 (n = 32)
Eclampsia (n = 13) P value

Mean Age (Years) 27.50 ± 4.44 25.93 ± 3.37 24 ± 3.65 0.007
Systolic Blood Pressure (mmHg) 154.09 ± 16.38 159.46 ± 19.32 162.76 ± 28.39 0.134
Diastolic Blood Pressure (mmHg) 93.62 ± 11.45 105.8 ± 12.45 106.92 ± 13.77 <0.001
Mean Pulse rate 88 ± 24.83 96.85 ± 25.66 93.66 ± 10.82 0.173

Mean Gestational age (Weeks) of delivery 35.78 ± 3.52 34.53 ± 4.30 32.20 ± 4.09 0.003

Intra Uterine Growth Retardation 5 15 6 <0.001

Birth Weight (kg) 2.48 ± 0.70 2.04 ± 0.67 1.73 ± 0.36 <0.001
Infant Death 2 3 5 P < 0.001
Sex of Infant

Male

Female

56

49

19

13

6

7

0.008

Table 1: Clinical and Delivery outcome variables among the pregnant women with PIH and Preeclamsia/Eclampsia.

 Out of 150 mothers with PIHD one hundred twenty three (82%) 
delivered by caesarean section (CS) and 27 (18%) had an assisted 
delivery. The major reasons for caesarean section delivery were 
previous CS, macrosomia, breech presentation and slow progress. 
Intra uterine growth retardation was observed in 26 cases out of 
which 21 belong to pre-eclampsia/eclampsia and 5 belongs to PIH 
group. Women who were multigravida (55 out of 150, 36.6%) were 
less likely to develop PIH compared to primagravid (95 out of 150, 
63.3%) and the association was statistically significant (OR 2.04, 
p < 0.0001). No difference in the sex of the infant was observed 
between the PIH and PE/E groups. Significantly high infant mortal-
ity was found in PE/E group (8 out of 45, 18%) compared to cases 
with only PIH (2 out of 105, 1.9%). No significant difference was 
observed regarding systolic pressure and mean pulse rate among 
the three groups (PIH, pre-eclampsia and eclampsia). However, 
diastolic pressure was significantly higher (P < 0.0001) in pre-ec-
lampsia and eclampsia cases compared to PIH cases (Table 1). The 
most common symptoms experienced was headache (18%) vomit-
ing (12%), epigastric pain (8%), chest pain or dyspnoea (2%), back 
pain (2.7%), blurring of vision (3.3%) and HELP syndrome (1.3%). 
Oedema was present in 88 (58.7%), pain in lower abdomen in 44 
(29.3%). Fluid leaking from the vagina suggesting premature rup-
ture of membrane was present in 21 (14%) of the PIH cases. Loss 
of foetal movement was observed in 2.7% and oligohydrominos in 
2% of pregnancy with PIH (Figure 1). Nifedipine and Labetelol was 
the drug of choice for management of PIHD.

Out of 150 PIHD cases, 111 mothers had other systemic dis-
eases. These were chronic hypertension (diastolic > 80mm Hg) 
at booking (31.42%), hypothyroidism (26.66%) and gestational 
diabetes (4.76%) and/or family history of chronic diseases (family 
diabetic: 16.19%, family hypertension: 11.42% and family hypo-
thyroidism: 3.80%). While, at least 40% of women having pre-ec-
lampsia and 61.5% of women having eclampsia were either having 
chronic disorders or having family history of chronic diseases. On 
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analysis it is evident that women with chronic hypertension, ges-
tational diabetes, PIH in previous pregnancy and family history of 

hypertension had greater chance of developing pre-eclampsia and 
eclampsia among the PIH cases (P < 0.0001) (Table 2). 

Discussion 
Pregnancy induced hypertension is a serious and poorly under-

stood complication of pregnancy, which can progress to pre-eclamp-
sia and eclampsia, is an important cause of maternal mortality in 
developing countries [12]. It also contributes to morbidities (acute 
and long-term), perinatal deaths, preterm birth, and intrauterine 
growth retardation [13]. The prevalence of hypertensive disorder 
in pregnancy varies according to geographic regions of world and 
ranges from 1.5%-7.5% [3]. We evaluated a large study population 
over a two-year period in a large maternity centre in Bhubaneswar 
for the prevalence of PIH including pre-eclampsia and eclampsia. 
This is one of the large maternity centers in Bhubaneswar dealing 
with over 2500 deliveries a year. Our data shows the prevalence 
of PIHD to be 6.2% in Bhubaneswar, an eastern Indian city similar 
with a study done at Pune, situated in western part of India [8]. 
However, it is lower than the findings of studies conducted in Ethio-
pia (7.6%), Birmingham (11.9%), and Nigeria (16%) [14-16]. The 
variations can be attributed to racial differences, socioeconomic 
status and some other parameters like parity and age. In India, the 
incidence of preeclampsia is reported to be 8-10% and eclampsia 
in 0.71% of the pregnancies [8]. But we have observed PIH 4.4% 
(105 out of 2393), preeclampsia in 1.3% (32 out of 2393 pregnan-
cies) and eclampsia in 0.5% (13 out of 2393 pregnancies) of the 
study population. The variation of pre-eclampsia/eclampsia preva-
lence not only due to geographic differences and study design, but 
may also be attributed to differences in diagnostic capacities or ac-

cessibility of services [17]. Some workers may have used PIH and 
PE interchangeably. Moreover, population based study and hospital 
based study would yield different prevalence. One of the reasons 
for low incidence of preeclampsia/eclampsia in our study might 
be that our study population is a small section of the total popula-
tion (woman with affluent economical background) those primar-
ily seeks antenatal care at tertiary care facility/corporate hospitals 
and hence smaller local/regional studies may be conducted at dif-
ferent parts of the state in different population to estimate the real 
burden of PIHD.

Age has an important influence on the incidence of hyperten-
sive disorders of pregnancy. In our study highest incidence of the 
hypertensive disorders occurred among those aged 30 years. This 
could be because the majority of conceptions take place in this 
age group in our country. But other studies showed that young 
primigravidae under 20 years and all patients over 30 years have 
an increased chance of hypertension [18]. In our study majority of 
pre-eclampsia and eclampsia were apparently higher in younger 
pregnant women (less than 30 years) in contrast to other studies 
which showed pre-eclampsia is more frequent in patients younger 
than 21 years of age and in older than 35. One explanation can be 
that, our study population being urban based there is delay in the 
age of marriage and exercise of reproductive choice. 

We have got a significant difference in the mean age of years 
among the three groups’ i.e. PIH, pre-eclampsia and eclampsia. 

20

Prevalence and Risk Factors of Pregnancy Induced Hypertension Including Preeclampsia/Eclampsia in Women of Odisha, an Eastern Indian 
State

Citation: Manoranjan Ranjit., et al. “Prevalence and Risk Factors of Pregnancy Induced Hypertension Including Preeclampsia/Eclampsia in Women of 
Odisha, an Eastern Indian State". Acta Scientific Women's Health 3.5 (2021): 17-23.

Symptoms Total No 
of Cases PIH Preeclampsia Eclampsia Odds Ratio 95% CI

Diabetics 9 8 0 1 0.2756 0.0334 to 2.2711

Hypothyroidism 28 22 4 2 0.5804 0.2179 to 1.5459

Gestational Diabetics 5 1 3 1 10.147 1.1009 to 93.5099
Chronic Hypertension 33 21 9 3 1.4545 0.6434 to 3.2881
PIH in early pregnancy 7 2 3 2 6.4375 1.1998-34.5414
Family Diabetic 17 15 1 1 0.2791 0.0611 to 1.2754
Family Hypertension 12 4 5 3 5.4595 1.5518 to 19.2077
Family Hypothyroidism 2 0 2 0 0.0 0.0

Table 2: Personal and family history of chronic diseases among the pregnant women with PIH and PE/E.



However eclampsia was observed in women having lower age 
group which is supported by other studies [17]. Though there is no 
significant difference in systolic blood pressure which may be due 
to small sample size still a significant high level of diastolic pres-
sure was observed in women having pre-eclampsia/eclampsia. 
Mean gestational age was lower in pre-eclampsia and eclampsia 
cases because delivery is recommended for all women with severe 
pre-eclampsia no later than 34 weeks gestation [13]. However 
delivery is typically recommended for women who develop pre-
eclampsia, regardless of disease severity [19]. The birth weight of 
the infant was significantly lower in pre-eeclmpsia and eclampsia 
cases as compared to PIH cases and cases without PIH. Similarly 
higher rate of infant death was observed in pre-eclampsia and ec-
lampsia cases as compared to PIH and non PIH cases. These find-
ings support previous findings that pre-eclampsia and eclampsia 
poses higher risk for perinatal death, preterm birth and low birth 
weight [17]. A population-based study from the British Columbia 
Perinatal Database found that neonatal mortality (deaths among 
infants 0-27 days’ chronological age) and infant mortality (death 
among infants 0-364 days’ chronological age) was 5.5 and 3.5 times 
greater in the late-preterm group, respectively [20].

The women having PIH, pre-eclampsia and eclampsia showed 
a number of features but oedema, pallor, pain in lower abdomen 
were the most common clinical features among these cases. Be-
sides this severe headache, blurry vision, epigastric pain, signs 
and symptoms of liver disease (nausea and/or vomiting with ab-
dominal pain), rise in liver enzymes, HELP syndrome and also high 
blood pressure were observed among the study population.

Women having family history of hypertension had more chance 
of developing hypertensive disorder in our population. This find-
ing is at par with the findings in pregnant women of Brazil, Sudan, 
Uganda and Thailand [21-24]. This warrants studies on genetic 
factors responsible for predisposing women to an increase risk of 
preeclampsia. Our study also reveals that women with hyperten-
sion before pregnancy, PIH in previous pregnancy and gestational 
diabetes have higher chance of developing PIH. This was in concor-
dance with the researches done in France, Nigeria and Northeast 
Ethiopia [16,25,26]. Since all the above risk factors can be identi-
fied during antenatal check-ups, risk screening and the referral of 
higher-risk pregnancies for more intensive care at the check-up 
stage could help reduce the incidence of pre-eclampsia/eclampsia 
or its adverse outcomes. Ongoing evidence suggests that various 

adult disease states (hypertension, obesity, diabetes) may begin 
during foetal development, and the insults from pre-eclampsia ex-
posure accrued during sensitive periods of development may pre-
dispose an individual to an increased risk of disease in adulthood. 
This is supported by the epidemiological investigation that showed 
infants exposed to pre-eclampsia during gestation are associated 
with an increased risk of diabetes and cardiovascular morbidity 
in adulthood [27], thereby posing a daunting challenge within the 
context of double burden and limited resources in the developing 
world [28]. This study has several limitations. First, being a hospi-
tal-based record analysis, the findings may not be generalizable to 
the broader population, especially in settings where institutional 
delivery rates are low. Second, there are potential biases and er-
rors arising from the dataset. Because the study was not originally 
designed to detect PIH, pre-eclampsia/eclampsia and its outcomes 
or to screen for risk factors, under diagnoses or likelier detection 
of more clinically evident cases could have transpired. Lastly, in-
fant mortality in our study only includes intra hospital deaths, and 
the inability to capture post-discharge mortality implies that our 
results could be underestimated. Interpretation of results should 
thus consider all the above limitations.

Conclusion
The present study reveals the incidence of pre-eclampsia/ec-

lampsia to be 30% among the pregnant women having hyperten-
sive disorder of pregnancy and is associated with low birth weight 
and infant death. So it needs to be prioritised in reducing maternal 
and infant mortality in this state reporting high MMR/IMR. Chronic 
hypertension, gestational diabetes, family history of hypertension 
and PIH in earlier pregnancy, was the highest risk factors for devel-
oping PE/E. Therefore precise blood pressure measurement before 
and during pregnancy can serve as a good indicator of pregnancy 
outcome. However large cross sectional study may be undertaken 
to estimate the exact burden of hypertensive disorders during 
pregnancy and their consequences so as to develop an appropriate 
strategy for prevention and timely management of the disorders 
at antenatal care visits. Implementation of effective interventions 
like pre conception counselling of pregnant women’s health seek-
ing behaviour would provide a chance to diagnose preeclampsia 
as early as possible that improve maternal and child health status.
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