
Introduction
Hypertension contributes to significant health burden as
it leads to complications such as stroke, heart attack, heart
failure, kidney disease and even death.1 There is a five- to
six-fold increase in risk of morbidity and mortality in
hypertensive women as opposed to normotensive
women. According to the National Health Survey of
Pakistan, conducted during 1990-4, the prevalence of
hypertension in Pakistani adults was estimated to be 23%
in urban and 18% in rural areas.2 The prevalence of
hypertension in women was found to be 14.5%.3
Pregnancy-induced hypertension (PIH) is a form of
hypertension that develops after the 20th week of
gestation due to changes in haemodynamics that occur
during pregnancy. The overall incidence of PIH has been
reported to be 9%.4

Studies have reported more than a two-fold increase in
the incidence of essential hypertension in women with
prior PIH.5 A cohort study of 4782 women was conducted
at Mayo Clinic which concluded that women with PIH had
a relative risk (RR) of 1.53 (1.25 to 1.87) of developing

essential hypertension after 40 years.5 In another
retrospective cohort study done at Kailuan Linxi hospital
in China, conducted from 1976 to 2001, the cumulative
incidence of essential hypertension during follow-up was
found to be significantly higher in the PIH group (29.87%)
versus the non-PIH group 18.87%.6 The mechanism that is
common in both PIH and essential hypertension is early
altered diastolic filling of the left ventricle (LV) and some
studies have also reported insulin resistance as an
underlying mechanism.7,8

Traditional risk factors which lead to the development of
hypertension include increased weight, decreased
physical activity, increased mental stress and genetically
predisposed blood thrombogenic properties. South Asian
women differ in terms of their earlier child-bearing age,
risk of cardiovascular disease and body mass index (BMI)
cutoffs.9 The average child-bearing age in Pakistan is 21.1
years10 and the average fertility rate is 4.0.11 South Asian
women are at a higher risk of developing cardiovascular
diseases.2 The probability of developing hypertension at a
lower BMI and the presence of central obesity in the South
Asian population further increases their risk of developing
hypertension.12

We hypothesised that women developing PIH were at
higher risk of developing essential hypertension later in life.

J Pak Med Assoc

179

ORIGINAL ARTICLE

Women with pregnancy induced hypertension have a higher risk
of developing essential hypertension — a case control study from a
tertiary care center in Pakistan
Amna Qasim,1 Ahmad Bashir,2 Sara Sajid,3 Mehmood Riaz,4 Aysha Almas5

Abstract
Objectives: To determine the association of essential hypertension with pregnancy-induced hypertension in
women.
Methods: The case-control study was conducted at Aga Khan University Hospital, Karachi, from January 2012 to
March 2013, and comprised on hypertensive female patients who visited the outpatient medicine clinics. The
patients were aged 18-65 years and had been pregnant atleast once. Cases were women diagnosed as hypertensive
or pre-hypertensive and the controls were normotensive women. The primary outcome was essential hypertension
and the main exposure was pregnancy-induced hypertension.
Results: Of the 258 subjects, 175(49.7%) were cases and 177(50.3%) were controls. The overall mean age was
44.6±13.3 years. Odds Ratio (95% Confidence interval) for pregnancy-induced hypertension for the outcome of
essential hypertension was 1.6 (0.88, 3.0). The odds ratio increased further to 2.5(1.2, 5.2) after adjustment for age,
family history of hypertension and physical activity. The association remained after further adjusting for body mass
index in the final model; 2.20 (1.06, 4.57)
Conclusion: Women who develop hypertension in pregnancy are at higher risk of developing essential
hypertension later in life.
Keywords: Pregnancy induced hypertension, Essential hypertension, Women, Pakistan, South Asia. (JPMA 66: 179; 2016)

1MBBS, 2Medical Student, 3-5Department of Medicine, Aga Khan University,
Karachi, Pakistan.
Correspondence: Aysha Almas. Email: aysha.almas@aku.edu



Hence, the current study was planned to report whether
South Asian Pakistani women with PIH are at an increased
risk of developing essential hypertension later in life.

Subjects and Methods
The case-control study was conducted at Aga Khan
University Hospital, Karachi, from January 2012 to March
2013, and comprised of hypertensive female patients who
visited the outpatient medicine clinics.

The patients were aged 18-65 years and had been
pregnant atleast once. Cases were women who had been
diagnosed to be hypertensive or pre-hypertensive based
on Joint National Committee Report VII (JNC VII) criteria13

as follows: Normal blood pressure: systolic <120mmHg
and diastolic <80mmHg; pre-hypertension: systolic 120 to
139mmHg or diastolic 80 to 89mmHg; hypertension stage
1: systolic 140 to 159mmHg or diastolic 90 to 99mmHg;
hypertension stage 2: systolic >160 or diastolic
>100mmHg.

The cases were receiving treatment for hypertension if
they were hypertensive. Controls were women who did
not have hypertension or pre-hypertension based on
JNC-VII criteria.13 Those women who had hypertension
secondary to other disorders such as renal disease, hypo
or hyperthyroidism, unmarried patients and patients who
had never conceived or had primary infertility were
excluded. The source population for cases and controls
was the same. Ethical approval was taken from the
institutional ethics review committee and an informed
consent was taken from all subjects prior to
administration of the questionnaire.

Research staff approached the hypertensive women
presenting to Medicine clinics through the nurse triage
counter at the time of assessment of blood pressure prior
to the clinic visit. The history of hypertension was also
confirmed from their hospital medical records. Controls
were either the non-hypertensive attendants of these
patients or other female patients present in the waiting
lounge who fulfilled the inclusion criteria for controls.
Data was collected on a structured questionnaire with
two parts. The first part included demographic details
(age, marital status, age of onset of hypertension for cases
only), number of pregnancies, live births and
miscarriages, systolic and diastolic blood pressures
(Invivo-Omega 1400 non-invasive blood pressure
monitor), weight (in kilogrammes), height (in
centimetres), physical activity (defined as >30min physical
activity at least 4 times a week),14 and family history of
hypertension (defined as any first degree relative with a
diagnosis of and on treatment of hypertension).15 The
variables in the second part of the questionnaire were PIH

(as diagnosed by the primary obstetrician the patient had
consulted during her pregnancy), the number of
pregnancies with PIH, the trimester of its occurrence, the
accompanying symptoms, whether it required early
admission or any form of oral/intravenous treatment or
not, and the mode of delivery. The forms were different for
cases and controls.

After a signed informed consent, all subjects underwent
general assessment during which demographic data,
blood pressure, weight and height of the patients were
recorded. Blood pressure of each participant was
measured using a mercury sphygmomanometer while
the patient had been seated in the assessment room for
more than 5 minutes. Height and weight were recorded
using standardised methods. The research staff filled the
rest of the questionnaire by asking questions from the
patients in a separate clinic room, ensuring maintenance
of confidentiality.

Women with PIH are said to have a relative risk (RR) of 3.7
for developing essential hypertension.16 A minimum
sample size of 125 cases and 125 controls was required to
have an odds ratio (OR) of 3 for the association of PIH with
essential hypertension in cases versus controls with
power of 80%.

Data was analysed using SPSS 19. Means and standard
deviations were calculated for quantitative variables,
while frequencies and percentages were calculated for
qualitative variables. Logistic regression was used to
calculate OR for the association of essential hypertension
and PIH. OR >1 was considered to signify positive effect of
exposure on disease. Multiple logistic regression was used
to determine the relation of hypertension with PIH. The
factors that were significant (p<0.25) on univariate
analysis and/or were biologically plausible were run in the
multiple regression model. These were PIH, age, family
history of hypertension, physical activity and BMI.

Results
A total of 400 patients were approached and 352(88%)
were included as the rest either refused to participate or
were unable to recall pertinent information. Mean age of
the subjects was 45.4±13.2 years, family history of
hypertension was present in 195(55.4%), physical activity
>4 times (>30 minutes)/week) was present in 41(11.6%),
and the mean BMI was 29.9±6.1. PIH was present in
66(18.8%).

There were 175(49.7%) cases and 177(50.3%) controls. The
mean age of the cases was 53.6±8.65 years and 37.2±11.7
years in the controls. PIH was present in 37(21.2%) cases
and 29(16.4%) controls (Table-1).
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On univariate analysis for outcome of essential
hypertension, OR (95% confidence interval [CI])
were:1.4(0.8, 2.4) for PIH, 1.1(1.1,1.1) for age, 1.4(1.0,2.1)
for family history of hypertension, and 1.0(0.5,2.0) for
physical activity (Table-2).

On multivariate regression analysis, OR (95%CI) for the

association of essential hypertension with history of PIH
was 2.55(1.26, 5.12) (p=0.009) after adjusting for age in
model 1. In model 2 it was 2.53(1.25, 5.12) (p=0.010) after
adjusting for age and family history. After adjusting for
age, family history and physical activity, it was 2.58(1.27,
5.23) in model 3 (p=0.009). In model 4, OR was 2.20(1.06,
4.57) (p=0.035) after adjusting for age, family history,
physical activity and BMI (Table-3).

Discussion
Hypertension is a multifactorial disease. Apart from the
role of traditional risk factors leading to the development
of essential hypertension, we report in this study that PIH
is a risk factor for the development of essential
hypertension even after adjusting for age, family history
of hypertension, BMI and physical activity. A significant
difference seen was that women with hypertension were
more obese and had a higher number of pregnancies
compared to women without hypertension.

PIH has been reported to have an association with
essential hypertension. Interestingly, we have one of the
highest number of pregnancies and more central obesity
in the world which intensifies the risk of developing PIH
and, hence, hypertension.2 Women with PIH have a
relative risk of 3.7 for developing essential hypertension.16

A cohort study done at Mayo Clinic found the relative risk
of developing essential hypertension after 40 years to be
1.88 after adjusting for age and dyslipidaemia.17 Another
study done in China concluded that after adjusting for
age and BMI, PIH was significantly correlated with long-
term systolic blood pressure (SBP) levels.6 Literature
shows that early onset hypertension in pregnancy,
subsequent hypertensive pregnancies and the severity of
the hypertension that developed in pregnancy all have a
relationship with the likelihood of developing long-term
essential hypertension.18 Our findings are in line with
previous findings. A differentiating factor of our study
from the aforementioned ones is that in addition to
adjusting for age and BMI, we also adjusted for a family
history of hypertension and physical activity.
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Table-1: Baseline characteristics.

Cases N(%) Controls N(%)
n=175(49.7) n=177(50.3)

Mean Age (SD) 53.6±8.65 37.2±11.7
Family history of HTN 105(60%) 90(51%)
Physical activity > 4 times/week 21(12%) 20(11.3%)
Place of delivery
Home 101(73.7%) 104(78.2%)
Hospital 36(26.3%) 29(21.8%)
Mean number of pregnancies(SD) 5.5±2.7 3.8±2.7
Mean number of live births 4.8±2.9 2.9±2.5
Mean SBP(SD) mm Hg 143.4±23.9 119.7±14.9
Mean DBP(SD)mm Hg 82.9±13 75.4±10.8
Mean BMI(SD)kg/m2 31.5±6.03 28.4±5.9
Pregnancy induced hypertension 37(21.1%) 29(16.3%)

SD: Standard deviation
SBP: Systolic blood pressure
DBP: Diastolic blood pressure
BMI: Body mass index
HTN: Hypertension

Table-2: Univariate analysis of covariates with essential hypertension in women.

Covariate Essential hypertension P value
N=175 OR(95 % CI)

Pregnancy induced hypertension 1.4(0.8,2.4) 0.18
Age 1.1(1,1,1.1) <0.001
Family history 1.4(1.0,2.1) 0.04
Physical activity 1.0(0.5,2.0) 0.8
BMI 1.0(1.1,1.1) <0.001

OR: Odds ratio
CI: Confidence interval
BMI: Body mass index.

Table-3: Association of pregnancy induced hypertension with essential hypertension in women.

Model11 p value Model 22 p value Model 33 p value Model 44 p value
OR(95 % CI) OR(95 % CI) OR(95 % CI) OR(95 % CI)

PIH 2.5(1.2,5.1) 0.009 2.5(1.2, 5.1) 0.01 2.5 (1.2,5.2) 0.009 2.2 (1.0, 4.5) 0.035
1adjusted for age, 2adjusted for age, family history of hypertension,3adjusted for age, family history of hypertension, physical activity,
4adjusted for age, family history of hypertension, physical activity and BMI.
OR: Odds ratio
CI: Confidence interval
BMI: Body mass index
PIH: Pregnancy-induced hypertension.



South Asian women are at a higher risk of developing
central obesity, are less physically active19 and have a
higher fertility rate.20 There is also lack of proper antenatal
care which further predisposes these women to remain
untreated if they develop pregnancy PIH.11 First
pregnancies have been found to be associated with PIH17

and a hypertensive pregnancy increases the risk of
developing hypertension and its complications in
subsequent pregnancies.17,21 We have a higher number of
pregnancies due to early marriages,22 unmet need for
family planning leading to unwanted pregnancies20 and a
lack of women empowerment.23 Additionally, our women
are less physically active compared to the Caucasian
population, according to a study done in Europe.24

The strengths of our study include the fact that we used a
case-control design which is suitable to answer our main
question. Case-control study design was cost-effective in
studying the particular question on PIH. A cohort study
would have been too long and would have required large
resources. Besides, pertinent confounding factors were
identified and accounted for when analysing the data in
order to get an adjusted relative risk that accurately
represents our population.

However, the study had certain limitations. As the sample
population is limited to a single tertiary care hospital, it
may not accurately represent the source population of the
region. The data collection procedure involved
interviewing people about events that happened a long
time ago, hence recall bias must have confounded the
results. We tried confirming the history of PIH for those
women who were registered at out hospital at the time of
their pregnancy, but the number was very small. The
results of our study show that the mean age of cases (53.6
years) was much higher than the mean age of controls
(37.2 years). This could mean that some of the women we
included as controls may become hypertensive in future
and add to the number of cases that had PIH, further
strengthening our association. However, we minimised
the effect of this limitation by carrying out a multivariate
regression analysis and adjusting for age to determine the
strength of association.

Conclusion
Hypertension in pregnancy was found to be a risk factor
for developing essential hypertension later in life.
However, further work needs to be done in this area to
establish this link and its underlying causal factors.
Women with PIH can be identified much before they
develop essential hypertension, and, hence, they can be
targeted in primary prevention strategies for essential
hypertension. Women with PIH should be cautioned at

the time of their postnatal follow-ups and encouraged to
get their blood pressure screened frequently.
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