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Abstract

In 2017, “The American College of Cardiology and the American Heart Association” introduced a new, lower
threshold for diagnosing hypertension, which did not include pregnant women. This study examines the outcomes for
normotensive pregnant women in comparison to those with new-onset hypertension, defined as systolic blood
pressure (SBP) between 130-139 mm Hg and diastolic blood pressure (DBP) between 80-89 mm Hg, observed after
20 weeks of gestation. Conducted at the department of Obstetrics and Gynecology at IMS and SUM Hospital,
Bhubaneswar, this prospective observational study involved 220 patients over an 18-month period.15.8% of the case
developed pre-eclampsia, 10.8% were diagnosed as Gestational Hypertension, 2.5 % had eclampsia and 1.66% were
diagnosed as HELLP Syndrome. 2 of them needed ICU admission. The statistical analysis indicated that women with

Stage 1 hypertension experienced pre-eclampsia at a higher rate compared to those in the normotensive group.
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Introduction

Hypertensive disorders of pregnancy (HDP) rank
among the top causes of maternal mortality
worldwide, affecting 5 to 10% of women of
reproductive age (1,2). HDP encompasses four
conditions: pre-eclampsia, eclampsia, gestational
hypertension, and chronic hypertension. In 2017,
“The American Heart Association (AHA) and the
American College of Cardiology (ACC)” revised the
diagnostic criteria for hypertension, introducing a
lower threshold for diagnosis. The updated
criteria include: i) Elevated blood pressure,
defined as a “systolic blood pressure (SBP) of 120
to 129 mm Hg and a diastolic blood pressure
(DBP) of less than 80 mm Hg”; ii) Stage 1
hypertension, defined as an “SBP of 130 to 139
mm Hg and a DBP of 80 to 89 mm Hg"; and iii)
Stage 2 hypertension, defined as an SBP of 140
mm Hg or higher and a DBP of 90 mm Hg or
higher. These guidelines are based on data from
non-pregnant individuals, a gradual
increase in blood pressure over time is linked to a

where

higher risk of cardiovascular diseases and other
health issues. The ACC/AHA guidelines now

recommend a target blood pressure of below
130/80 mm Hg for adults to more aggressively
manage these risks. This advice is supported by
data that indicates lowering blood pressure can
significantly lessen the risk of cardiovascular
disease. “The ACC/AHA guidelines use the
Atherosclerotic
(ASCVD) calculator” to estimate cardiovascular
risk more thoroughly. This emphasizes how
crucial is a thorough risk assessment. The

Cardiovascular Disease Risk

ACC/AHA guidelines provide a more uniform
treatment objective for a variety of populations,
streamlining the management of hypertension.
Decision-making is made simpler, which could be
beneficial for practitioners who collaborate with
clinicians (3,4). This study aims to examine the
short-term outcomes for normotensive pregnant
women in comparison to those with new-onset
hypertension, defined as systolic blood pressure
(SBP) between 130-139 mm Hg and diastolic
blood pressure (DBP) between 80-89 mm Hg,
observed after 20

weeks of gestation.
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Methodology

The study involved 220 patients and was
conducted in the “department of Obstetrics and
Gynaecology at IMS and SUM Hospital in
Bhubaneswar” over a period of one and a half
years, from December 2020 to July 2022. It was
designed as a observational
comparative study.

Inclusion Criteria

The study included all pregnant women who
regularly attended antenatal check-ups from the
first trimester at IMS and SUM Hospital,
Bhubaneswar, and who also delivered at the same
institution.

Exclusion Criteria

having two or more blood pressure readings
exceeding 130/80 mm Hg before 20 weeks of
gestation, pregnancies involving twins or more,
absence of blood pressure monitoring records
before 20 weeks of gestation, overt diabetes
mellitus, a previous pregnancy complicated by
pre-eclampsia, chronic renal disease, on-going
treatment for chronic hypertension, and any
seizure disorders.

Sample size calculation-

* Sample size formula with desired error of

prospective

margin:
n=272Z2%y P.(-P
dz2

Where,
* 7 o2 is the level of significance at 5% i.e. 95%

confidence interval= 1.96
* P = Prevalence of Stage 1 hypertension among

adults aged 18-39 is 22.4% which is 0.224 (5).
» D=desired error of margin = 7% =0.07
* n=1962x0.224x(1-0.224

0.072

* n=120
* 120 patients needed in the study
* The sample size of 120 was considered in the

study.
Method of collection of data- Women with BP
recording of less than130/80 mm Hg before 20
pregnancy were labelled as
normotensive. Documentation of blood pressure
was done using mercury sphygmomanometer
with standard cuff size. Patient was asked to lie
down and rest for 10 minutes, then BP was
recorded in right arm. The systolic blood pressure

weeks  of

was determined by the appearance of Korotkoff I
sounds, while the diastolic blood pressure was
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recorded at the disappearance of Korotkoff V
sounds. Patients were monitored throughout their
pregnancy, with blood pressure recordings taken
at intervals of 20-24 weeks, 28-32 weeks, and 34-
36 weeks. These gestational ages for BP
recordings were selected as per hospital’s
antenatal check-up protocol. The exposure group
was defined as pregnant women who were
normotensive before 20 weeks of gestation but
later on developed Stage 1 hypertension in
subsequent antenatal visit. The control group was
defined as pregnant women with BP recording of
less than 130/80 mm Hg during her antenatal as
well as postnatal period. Maternal outcomes were
compared between case and control groups. The
maternal outcomes included intensive care unit
(ICU) admission, gestational hypertension, pre-
eclampsia, eclampsia, HELLP syndrome and
maternal death. “The criteria for diagnosing
gestational hypertension include a blood pressure
reading of 140/90 mm Hg or higher for the first
time after 20 weeks of pregnancy, without the
presence of proteinuria”. Preeclampsia is defined
as gestational hypertension accompanied by signs
of multiorgan involvement, such as pulmonary
edema, renal or liver dysfunction,
thrombocytopenia, or disturbances of the central
nervous system. Eclampsia is the entity used to
describe any convulsion event in a preeclamptic
lady that cannot be attributed to another cause.
The HELLP syndrome, which is suggestive of
hepatocellular necrosis, was coined by Weinstein
in 1982 for the combination of hemolysis,
thrombocytopenia, and severe preeclampsia that
followed excessively increased blood liver
transaminase levels (6). Women admitted to the
intensive care unit required interventions such as
invasive monitoring, ventilatory support, or
pharmaceutical maintenance of circulation during
the prenatal or postnatal period. Maternal
mortality is defined as the death of a woman
while pregnant or within 42 days of pregnancy
termination, due to any cause related to or
aggravated by the pregnancy or its management,
excluding deaths from accidental or incidental
causes (7). MS Excel sheets were used to record
the data, and SPSS version 23 (SPSS Inc.) was used
for statistical analysis. The means, medians,
standard deviations, and rates (%) were utilized
to convey the findings. The Chi Square test was
used to determine the significance of the data.
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Results

This prospective observational comparative study
was conducted to examine maternal and fetal
outcomes among women newly diagnosed with
Stage 1 hypertension after 20 weeks of gestation.
The study spanned over one and a half years and
took place in the “Department of Obstetrics and
Gynaecology at IMS & SUM Hospital,
Bhubaneswar”. 120 people were identified as
having Stage 1 hypertension in total during this

Table 1: Age Distribution
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study time period. However, 100 normotensive
pregnant women were observed and analyzed.
Outcomes of both groups of patients were
compared and analyzed. As shown in Table 1 and
2, maximum numbers of patients in our study
belong to the age group of 25-30 years with mean
age of 27.76 = 0.33 years and in control group
with mean age of 27.78 + 0.35 years. And the P-
value was found out to be >0.05, which was not
significant.

S.No. Age (years) Cases(N=120) Percentage (%)) Control (N=100) Percentage (%)
1. 18-24 28 233 22 22
2. 25-30 57 47.5 50 50
3. 31-34 35 29.1 28 28
Table 2: Comparison of Age Distribution
Group Minimum Maximu Median Mean Standard Standard Error P-value
(years) m(years) (years) (years) Deviation OfMean
Case 20 34 28 27.7583 3.57159 0.32604 >0.05
Control 20 34 28 27.7800 3.51499 0.35150
Table 3: -Parity Distribution
S.No. Parity Case(N=120) Percentage (%) Control(N=10) Percentage (%)
1. Primigravida 76 63.3 64 64
2. Multigravida 32 26.7 28 28
3. Grandmultigravida 12 10 8 8.0
Table 4: Chi Square Test for Parity Distribution
Value df(Degreesof Asymptotic Significance P- value
Freedom) (2 sided)
Pearson Chi-square  0.279 2 0.870 0.05

As shown in Table 3 and 4, Primigravida
accounted for 63.3% and 26.7% were accounted
by multigravida. Among control, primigravida
accounted for 64% and multigravida accounted
for 28%. P- Value was >0.05, which was not

Table 5: BMI Distribution

significant. As shown in Table 5 and 6, maximum
number of patients which was 67% of cases was
belonging to BMI group of 25-29.9 kg/m?2. 61% of
controls were in BMI category of 25-29.9 kg/m?2.
As P-value was >0.05, which was not significant.

S.No. BMI(kg/m2) Cases(N=120) Percentage (%) Control(N=100) Percentage (%)

1. 18-24.9 50 41.7 39 39

2. 25-29.9 67 55.8 61 61

3. 30-34.9 3 2.5 0 0

Table 6: Comparing BMI Distribution

Group Minimum Maximum  Median Mean Standard Standard P-
(kg/m2) (kg/m2) (kg/m2) (kg/m2  Deviation Error of Mean Value

Case 20.00 30.20 25.5000 25.6250 1.90392 0.17380 >0.05

Control  21.90 29.50 25.3500 254990 1.50819 0.15082

1478



Chabbra et al.,

Table 7: Mode of Delivery
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S.No. Mode of Delivery Cases(N=120) Percentage Control Percentage P-
(%) (N=100) (%) value
1. LSCS 56 46.7 43 43 >0.05
2. VD 64 53.3 57 57
Table 8: Maternal Outcomes

S.No. Maternal Case Percentage Control Percentage P-value
Outcomes (N=120) (%) (N=100) (%)

1. Gestational 13 10.8 8 8 >0.05
Hypertension

2. Preeclampsia 19 15.8 5 5 <0.01

3. Eclampsia 2 1.7 1 1 >0.05

4. HELLP Syndrome 1 0.8 0 0 >0.05

5. ICU Admission 2 1.6 0 0 >0.05

6. Maternal Death 0 0 0 0 >0.05

As shown in Table 7, 46.7 % of patients
underwent LSCS and 53.3% of patients delivered
by vaginal delivery. And in control group, 43 % of
patients underwent LSCS and 57 % delivered by
vaginal delivery. P-value was calculated to be
>0.05, which was not significant. High number of
LSCS could be explained as study is being done in
a tertiary hospital,
complicated which leads to increased number of

most of the cases are

Cesarean sections overall. As shown in Table 8,
Among 120 cases, maximum percentage which is
15.8% developed preeclampsia in comparison to
cases only 5 % developed preeclampsia. P- value
was < 0.01 which means result is significant at 1
%. Among cases, 10.8 % developed gestational
hypertension and among controls, only 8 %
developed gestational hypertension. P- value
calculated was >0.05 which means result was not
significant. 1.7% of cases developed eclampsia
and 0.8% were diagnosed as HELLP Syndrome. 2
of them needed intensive care unit admission.
69.1% of women with Stage 1 hypertension had
uneventful prenatal and postnatal period.

Discussion

Hypertensive disorders during pregnancy are the
second leading cause of maternal mortality
globally, following maternal haemorrhage (8).
“These disorders represent the most significant
cause of both short-term and long-term morbidity
in mothers. Gestational hypertension is the most
common type of hypertensive disorder in
pregnancy, affecting 6-15% of nulliparous women
and 2-4% of multiparous women. Additionally,
elevated blood pressure during pregnancy, even
when below the threshold for hypertension
diagnosis, is associated with complications such
as babies being small for gestational age, low birth

weight, and an increased risk of preterm delivery”
(9,10). Pregnancy-induced hypertension or PIH
was the older term for HDPs, and it was thought
to be a very benign disorder (11). Later, it was
shown that pregnancy outcomes in PIH were not
always benign and that the phrase "pregnancy
induced hypertension" is misleading because it
encompasses all types of hypertension during
pregnancy. An outcome of severe gestational
hypertension was way more serious than that of
mild pre-eclampsia (12-14). A secondary analysis
of a prospective cohort study, conducted from
2007 to 2010 with 3,422 women in their first
trimester in Baltimore, MD, assessed blood
pressure at 11-14 weeks. Blood pressure was
categorized into three groups:
(below 130/80 mmHg), “Stage 1 hypertensive
(systolic blood pressure of 130-139 or diastolic
blood pressure of 80-89 mmHg), and
hypertensive (systolic blood pressure 140 or
higher or diastolic blood pressure 90 or higher).”
The findings indicated that 20.2% of participants
were categorized as Stage 1 hypertensive based
on the 2017 “American College of Cardiology-
American Heart Association” criteria. This group
was found to have a threefold increased risk of
developing preeclampsia compared to
normotensive women, with an adjusted relative
risk (aRR) of 3.70 and a 95% confidence interval
(CI) ranging from 2.40 to 5.70. Although Stage 1
hypertensive women exhibited a lower risk of
preeclampsia  than  those  classified as
hypertensive by ACOG criteria, the difference was
not statistically significant (15). However, in our
study there was no significant association of age,
parity, BMI or mode of delivery with development
of Hypertensive disorder of pregnancy. In a study

normotensive
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by Darwin et al, mean BMI for normotensive
group of patients was 24.9 kg/m 2 and mean BMI
for Stage 1 hypertensive women was 30.0 kg/
kg/m 2 and P- value was < 0.001 (16). Another
study conducted by Tesfalul et al, which showed
mean BMI of 23.2 + 5.1kg/ square metre for
normotensive group and mean BMI of 26.2 +7.5
kg/ square metre. P value calculated for this
<0.001 (17). The new
recommendations decreased the threshold for
hypertension which will aid in early detection and
intervention. Recent studies that have compared
risk of HDPs in normotensive women and women
diagnosed with stage 1 hypertension suggested
higher risk of pre-eclampsia in patients who are
newly diagnosed as stage 1 hypertension in
pregnancy in comparison with normotensive
women (5). However, timing of disease
occurrence is unknown. When stage 1
hypertension in pregnancy is diagnosed, patients
who are at high risk can be identified and the
clinicians recommended care can be given to the
newly diagnosed hypertensive women.

comparison was

Conclusion

Maternal baseline characteristics like age, parity,
BMI, Mode of delivery are comparable in both
Stage 1 Hypertension and Normotensive group of
women. Although greater number of women with
stage 1 hypertension developed pre-eclampsia in
comparison to normotensive group of women,
which was found statistically significant whereas
incidence of gestational hypertension in Stage 1
hypertension was not found to be significant.
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