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Introduction
Pregnancy-induced hypertension (PIH) is a form of 
hypertension that develops during pregnancy when 
there are no other known causes of raised blood pressure 
(140/90 mmHg, a rise in systolic pressure of 30 mmHg or a 
rise in diastolic pressure of 15 mmHg), when taken twice 
after rest, and when combined with generalized edema 
and/or proteinuria. Preeclampsia is the medical name for 
substantial proteinuria; eclampsia is the medical word for 
seizures or coma brought on by PIH. The prevalence of 
pr-eclampsia in the nulliparous population varies between 
3 and 10% globally.[1]

In India, the overall prevalence of PIH is 15.2%,[2] although 
primipara women are four times more likely to get it than 
multipara women.
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This study analyses the association between epidemiological factors and preeclampsia and the 
antihypertensive drug pattern used at different stages of preeclampsia. Total 252 patients were enrolled 
for study. Some of the study variables were maternal age, history of infertility, family income, education, 
antihypertensive drug use, body mass index of the mother and baby’s birth weight. The study was performed 
SGT Hospital, Gurugram and was given ethical clearance by the Institutional Ethical Committee (IEC). Data 
was collected with the help of validated questionnaires. The occurrence of pregnancy induced hypertension 
(PIH) in our study was found to be 47.2%. Maternal age, low socioeconomic status, less education level, 
>36 weeks of gestation are one of some major factors responsible for PIH. The current study implies that 
different dosage forms of labetalol was prescribed with p-value <0.05.
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A B S T R A C TA R T I C L E  I N F O

According to previous reports, hypertensive disorders 
of pregnancy (HDP) is significantly linked to future 
hypertension development.[3, 4] New data have shown that 
having high blood pressure during pregnancy, regardless 
of the cause or risk factors, is significantly correlated with 
the future occurrence of cardiovascular disease (CVD), 
chronic renal disease, and diabetes mellitus.[4-6]

Up to 10% of expectant mothers experience hypertension, 
which can either be caused by a chronic hypertension 
that already existed or by a new hypertensive condition 
brought on by pregnancy. The timing of the illness allows 
chronic hypertension to be recognized from gestational 
hypertension because it begins in early 20 weeks of 
pregnancy as well as persists beyond delivery.[7]

Pregnancy blood pressure is less than 140 mmHg systolic 
and 90 mmHg diastolic. Initially drawn from non-pregnant 



Shreya Singh et al.

Int. J. Pharm. Sci. Drug Res., July-August, 2023, Vol 15, Issue 4, 455-460456

populations, this definition was later evaluated as per the 
usual range of blood pressure readings during pregnancy. 
The reference limit (97th percentile) for blood pressure 
has a nadir of 138/86 mmHg at gestational weeks 18–20, 
rising to 144/95 mmHg at term, according to more recent 
prospective cohort data. The nadir is 132/83 mmHg when 
these data are limited to women under the age of 40, with 
a body mass index of less than 30 kg/m2, the absence of 
underlying conditions, and pregnancy complications. 
These values increase to 138/90 mmHg at 38 weeks’ 
gestation and 140/92 mmHg at 40 weeks’ gestation.[8] 
These findings back up the conventional cut-off point for 
the diagnosis of pregnancy-related hypertension, which 
is 140/90 mmHg.[7]

Preeclampsia is an inflammatory condition particular 
to pregnancy, with two main paths of pathophysiology, 
however its causes are st i l l unclear.[9] Placental 
preeclampsia, which typically appears before 34 weeks 
of pregnancy, results from aberrant placental vascular 
development and inadequate transformation of the 
mother’s spiral arteries to appropriately feed the placenta 
and foetus with nutrition.[10]

Most signs and symptoms can be alleviated by birth, 
although preeclampsia can linger after delivery and 
occasionally recur in the postpartum period.[11, 12] 
Preterm preeclampsia and other hypertensive diseases of 
pregnancy pose a significant long-term risk for developing 
cardiovascular disease (CVD) and cerebrovascular 
illness.[13,14]

Additionally, it is advised that patients with severe 
preeclampsia diagnosed at or after 34 0/7 weeks of 
pregnancy have their babies once the mother has 
stabilized, rather than delaying the procedure to allow 
for steroid therapy. When preeclampsia with severe 
characteristics is discovered in patients fewer than 
34 weeks gestation, expectant treatment may be used 
when sufficient stability of the maternal and foetal well-
being has been established.[15]

Some studies in past have suggested that when severe 
preeclampsia develops before 25 + 6 weeks of pregnancy, 
expectant treatment should not be regularly addressed. 
It can be provided from 26 and 27 + 6 weeks under strict 
supervision, and the perinatal survivability relies on the 
neonatal treatments supplied in their hospital.[16]

India has recently been working to lower maternal and 
foetal mortality through initiatives such as organisational 
deliveries, rapid detection of disorders associated with 
pregnancy, calcium supplementation for expectant 
mothers, and high-quality antenatal care with a focus on 
preeclampsia.[17]

Clinically valuable analyses of pregnant women at high 
risk with high death and near-miss rates, such as HDP 
at the beginning of pregnancy (34 weeks of gestation), 
might identify possible areas for maternal healthcare 
improvement and raise awareness of quality-of-care 
concerns.[18]

Epidemiology of Preeclampsia
According to studies, having a surgical cesarean section 
in the past increases the risk of preeclampsia developing 
in the next  pregnancy. One of the main risk factors for 
preeclampsia in people who have previously undergone 
cesarean sect ion is the prolonged t ime bet ween 
pregnancies.[19, 20]

Preeclampsia and eclampsia prevalence differences may be 
related to differences in facility and geographical features, 
such as diagnostic capabilities or service accessibility, in 
addition to variances in the distribution of maternal risk 
factors.[21]

Materials and Methods
The prospective observational study was carried out 
at Indoor-outdoor patient department along with the 
labour ward of SGT Hospital, Gurugram to study the 
various epidemiological factors and the antihypertensive 
drug pattern. The study took place from August 2022 to 
March 2023 after getting approval from Screening Ethics 
Committee. 
Antenatal women coming for normal antenatal visit, aged 
more than 18 years, having more than or equal to 20 
gestational weeks who were willing to participate were 
enrolled in the study.
Antenatal women who were not willing to participate 
with chronic hypertension, pre-existing renal diseases, 
autoimmune disorders and other inflammatory diseases 
were excluded from the study.
The goal of the study was stated to the study subjects. 
Formal informed consent was obtained to access both 
the patient’s medical history and personal data. Pregnant 
women who had systolic blood pressure >140 mm Hg and/
or diastolic blood pressure >90 mm Hg on two different 
occasions were classified as hypertensive, whereas those 
who had normal readings were classified as normotensive. 
Registered practitioners used a standardized mercury 
sphygmomanometer to assess blood pressure. The 
following information was obtained from the patients’ 
medical records: demographics, obstetric history, current 
antihypertensive medication details, gestational age, and 
blood pressure data.
Total 252 patients were enrolled in the study; out of the 
total, 119 patients were hypertensive and 133 patients 
were normotensive. Data was collected with the help of 
validated questionnaires after receiving the informed 
consent and completing the selection process. The patients 
were also interviewed and data was also collected from 
the hospital records regarding patient’s age, weight, 
socioeconomic status, baby’s weight, BMI of mother and 
treatment strategies were also statistically analysed for 
normotensive and hypertensive patients.
Data was collected qualitatively and quantitatively and 
was compared between both the groups i.e., normotensive 
and hypertensive women with the help of the Chi-
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square test, Student’s t-test and Fisher’s exact test was 
applied where observations were less than 5 in a group. 
Binary logistic regression was used to compare the age 
distribution between the normotensive and hypertensive 
groups in order to ascertain whether it was related to 
PIH. All data analysis has been performed by using Graph 
pad Prism, version 7.0 for Windows. p < 0.05 values were 
considered significant.
Questionnaire: The questionnaire used for data collection 
was validated, pretested and prestructured. The data 
collected include various epidemiological factors, 
demographic profile, socioeconomic status, and other 
factors.

Results and Discussion
During the entire study, 302 informed consent forms were 
collected. Out of that, 50 patients were excluded from 
the study as per the exclusion criteria, including chronic 
hypertension, kidney disorder and multiple pregnancy. 
Total 252 pregnant women were enrolled in the study 
matching the inclusion criteria.
Fig. 1 indicates the prevalence of preeclampsia which is 
47.22% (119 patients) and normotensive 51.58% (133 
patients).
Fig. 2 shows the age distribution plot according to the age 
distribution.
Table 1 lists the comparison between hypertensive and 
normotensive patients based on several risk factors 
observed during the study. Age, BMI, primigravida/
multigravida, history of diabetes, history of infertility and 
various other risk factors are shown in Table.
Mean age of hypertensive women was found to be 25.90 
± 2.73 and of normotensive was found to be 24.96 ± 4.23. 
BMI distribution was found to be very less significant. 
Distribution as per gravida was found to be significant. A 
comparison of history of diabetes and history of infertility 
between normotensive and hypertensive was found to be 
significant. Patient’s socioeconomic status was divided 
into four groups and the results were non-significant. 
Analysis of alcohol intake showed that most women were 
not taking alcohol. A maximum number of females were 
found to have educational qualifications of 10+2 with 
51.26% in hypertensive and 40.60% in normotensive 
group. The relationship of hypertensive disorder with any 
relatives with high BP was found significant.
As illustrated in Table 1, age was found related with the 
occurrence of preeclampsia with p=0.03, also Primigravida 
and multigravida was also associated with odds ratio 0.63 
and p=0.01, history of diabetes and history of infertility 
were also found related to preeclampsia with p<0.05. 
Antenantal care received on time also played a major role 
and is related to preeclampsia incidences with p=0.03.
Table 2 shows the comparison of baby weight in 
hypertensive and normotensive pregnancies, in which 
< 2.5 kg was majorly found in hypertensive pregnancies 

which was 61.34% and weight >2.5 kg was mainly found 
in normotensive pregnancies. There was one case of 
intrauterine fetal death (IUFD).
Table 2 clearly shows that birth weight was <2.5 in 
majorly hypertensive patients and it was more than >2.5 
in normotensive patients.
Table 3 shows that 56.3% of hypertensive females 
delivered baby during 34 to 37 gestational weeks, 
compared to 93.23% of normotensive females delivered 
baby during more than 37 weeks. 
Table 3 illustrates that time of delivery i.e. extremely 
preterm (<34 weeks) , moderate to late preterm (34-37 
weeks) preterm or full term (>37 weeks) is strongly related 
to HDP showing p<0.05.
Tables 4 and 5 shows the antihypertensive drug pattern 
and its effect onhypertensive pregnancies’ systolic 
blood pressure and diastolic blood pressurs. In this, 
patients were prescribed labetalol tablet at the stage of 
mild preeclampsia i.e., >140/90 mmHg–150/100 mmHg, 
labetalol injection was prescribed at the stage of severe 
preeclampsia i.e., >150/100 mmHg–160/105 mmHg 
and labetalol injection along with MgSO4 at the stage of 
impending preeclampsia i.e., ≥160/105 mmHg along with 
symptoms like blurring vision, constipation, headache or 
seizures
Table 6 shows the baby weight at the time of birth 
and in different groups of pregnant women taking 
antihypertensives and it shows the significant comparison 
between the different groups as shown in table.
 Table 6 illustrates the baby weight under two categories 
i.e. < 2.5 and <2.5 kg under different dosage forms of 
labetalol and also when labetalol injection given along 
with MgSO4 infusion.
In our study, the prevalence of preeclampsia was found to 
be 51.58%. Also, the age factor and BMI is not playing a 
major role as it is rural, so patients were having less than 
or around 25 years.

Fig. 1: Prevalence of preeclampsia

Fig. 2: Scatter Plot showing age distribution in normotensive and 
hypertensive pregnant women
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Table 1: Shows comparison between hypertensive and normotensive patients based on several risk factors

Risk factor Hypertensive NH=119 (100%) Normotensive NN=133 (100%) Odds ratio p-value*

Distribution according to age

Age in years 25.90 ± 2.73 24.96 ± 4.23 NA 0.03

Distribution according to BMI

Underweight 17.44 ± 0.43 17.62 ± 0.48 NA 0.176768673 ns

Normal Weight 21.55 ± 1.35 17.92 ± 0.41 NA 0.000002 

Overweight 26.29 ± 0.86 25.92 ± 0.73 NA 0.180727368 ns

Distribution according to gravida

Primi gravida 70 (58.82%) 92 (69.17%) 0.63 0.01

Multi gravida 49 (41.17%) 41 (30.82%)

Distribution according to history of diabetes

Yes 22 (18.48%) 20(15.03%) 1.28 1.1E-130 

No 97 (81.51%) 113 (84.96%)

Distribution according to history of infertility

Yes 28 (23.52%) 12 (9.0%) 3 3.5E-139 

No 91 (76.47%) 117(87.96%)

Distribution according to family income

< 5000 3243.9 ± 875.13 3471.89 ± 967.38 NA 0.4 ns

5000-10000 8120.35 ± 1301.57 8379.79 ± 1280.68 0.34 ns

10000-15000 13361.51 ± 1347.96 13618.36 ± 1178.28 0.36 ns

> 15000 17666.66 ± 1527.25 17403.77 ± 1016.34 0.8 ns

Distribution according to alcohol intake

Yes 3 (2.52%) 2 (1.50%) 1.69 0 ns

No 116 (97.47%) 131(98.49%)

Distribution according to antenatal care received on time

Yes 111 (93.27%) 96 (72.18%) 5.34 0.03

No 8 (6.27%) 37(27.81%)

Distribution according to educational status

10 28(23.52%) 18 (13.53%) 1.96 6.50E-115

10+2 61(51.26%) 54 (40.60%) 1.53 1.06E-17

graduation 23 (19.32%) 50 (37.59%) 0.39 3.96E-54

missing 7 (5.88%) 11(8.27%) 0.69 0 ns

Distribution according to relatives with high BP

Yes 46(38.65%) 73(54.88%) 3.78 4.82E-31

No 19(15.96%) 114(85.71%)

Results are calculated as mean ± SD for quantitative data. Odds ratio were calculated for qualitative data. p<0.05 is considered as significant 
value and P>0.05 is considered as not significant and is symbolized as ns.

Table 2: Comparison of baby weight in normal and complicated 
pregnancy

Baby Weight (kg) Hypertensive Normotensive p-value

> 2.5 46(38.65%) 121 (90.97%) 0.07 ns

Results are expressed as % and p-value is calculated using chi square 
test. p-value<0.05 considered to be as significant value. ns-p value 
not significant.

Table 3: Comparison of gestational weeks at the time of delivery

Gestational week Hypertensive Normotensive p-value

Extremely preterm 
(< 34 weeks)

25(21%) 2(1.5%)

2.25E-24Moderate to late 
preterm (34–37 weeks)

67 (56.3%) 7(5.26%)

Full term (>37 weeks) 27(22.68%) 124(93.23%)

Results are expressed as % and p-value is calculated using chi square 
test. p-value<0.05 considered to be as significant value

Although, our study provides strong evidence of 
primigravida women having more chances of having 
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hypertensive disorder compared to multigravida and other 
factors such as diabetes, family history of hypertension and 
antenatal care received on time had significant role. It is 
critical to provide follow-up and personalized information 
to lower the ensuing risk of pregnancy pathology.[22]

Our research shows that HDP are directly associated with 
preterm births. This information may enhance risk estimate 
and communication concerning preterm births if combined 
with additional known risk variables. (e.g., lifestyle, parity).
We have clearly shown that labetalol tablet was given 
at various stages of hypertension and patients showed 
improvement in symptoms at systolic and diastolic blood 
pressure levels with a p-value <0.05.
This study can conclude the direct relationship of 
different epidemiological and socioeconomic factors and 
the antihypertensive drug pattern in the totally different 
rural setup considering India’s genetic and demographic 
variability. Qualitative research, including older women has 
shown that such knowledge and assurance from doctors 
can assist to allay worries about perinatal health and better 
define individual risk perceptions.[23]

Additionally, this study found that preeclampsia in 
pregnancy was significantly influenced by chronic 
hypertension. Similar to earlier research, which examined 
singleton and multiple foetal pregnancies, it was shown 
that persistent hypertension increased the probability of 
developing preeclampsia.[24, 25] This is because long-term 
high blood pressure can harm internal organs and result 
in vascular issues. This is consistent with earlier research 
that indicated preeclampsia risk factors including persistent 
hypertension.[24, 26] In the current investigation, a family 
history of persistent hypertension was the primary risk 
factor for developing late-onset preeclampsia. This is 
consistent with earlier research.[27, 28]

Additionally, all preeclamptic women should be counseled 
against gaining weight after giving birth because doing 

so increases the likelihood of developing preeclampsia 
again.[29] In addition, pregnant women with previous 
instances of preeclampsia must be counselled to start 
controlling their blood pressure immediately during 
pregnancy.[30] This knowledge is crucial for raising 
awareness of potential lifestyle changes and for early 
preeclampsia identification in subsequent pregnancies.
According to Sripad et al.’s research in Nigeria, women’s 
financial circumstances prevented them from seeking care 
during the initial phases of PE/E.[31] 
Risk factors for eclampsia and severe preeclampsia with 
early onset were examined by Nanjundan et al.[32] They 
discovered that staying in a joint family,    overweight, 
having a previous episode of preeclampsia or eclampsia in 
a prior pregnancy, passive smoking exposure, insufficient 
antenatal care, a family record of hypertension in one or 
more close relatives, and lower socioeconomic status were 
all linked to a higher chance of developing preeclampsia 
and eclampsia. Obstetricians can use these risk variables 
to identify patients who are at preeclampsia risk and to 
perform primary prevention.
Wadhwani et al. reported results similar to our study 
that in order to regulate the blood pressure of pregnant 
mothers while providing expectant care, women with early 
onset-PE were initiated on antihypertensive medication, 
but women with late onset-PE who acquired severe 
hypertension necessitating antihypertensive therapy 
received rapid pregnancy termination.[33]

This study’s key advantages are the standardized data 

Table 4: Usage pattern of antihypertensive drugs administered during pregnancy in hypertensive patients (systolic blood pressure)

Drug Stage Systolic Blood Pressure 
(Before Treatment)(mmHg) 

Systolic Blood Pressure 
(After Treatment)(mmHg) p-value

Labetalol Tablet Mild Preeclampsia (>140/90 mmHg– 
150/100 mmHg)

149 131

0.007500701
Labetalol 
Injection

Severe Preeclampsia (>150/100 mmHg– 
160/105 mmHg)

163 133

Labetalol 
Injection + 
MgSO4 injection

Impending Eclampsia (≥160/105 mmHg 
along with symptoms like blurring vision, 
constipation, headache or seizures)

168 128

p-value < 0.05 considered to be as significant value. ns- p-value not significant. p-value is calculated using ANOVA

Table 5: Usage pattern of antihypertensive drugs administered during pregnancy in hypertensive patients (diastolic blood pressure)

Drug Stage Diastolic Blood Pressure 
(Before Treatment)(mmHg) 

Diastolic Blood Pressure
(After Treatment)(mmHg) p-value

Labetalol Tablet Mild Preeclampsia 97 90

0.015465343Labetalol Injection Severe Preeclampsia 102 91

Labetalol Injection+ MgSO4 injection Impending Eclampsia 107 87

p-value < 0.05 considered to be as significant value. ns p-value not significant. p-value is calculated using ANOVA

Table 6: Baby weight in individual treatment group Results are 
expressed as %age

Baby weight 
(kg)

Labetalol tab Labetalol 
injection

Labetalol injection 
+ MgSO4 injection

> 2.5  22 (18.48%) 15 (12.60%) 1 (0.84%)

< 2.5  44 (36.97%) 7 (5.88%) 11 (9.24%)
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collection and the nationwide population-based design. 
Future studies can be done by taking more population, 
considering other drugs prescribed, and taking more 
factors into consideration. It is still important to do 
research on preeclampsia since it will help develop new, 
effective preeclampsia treatments as our knowledge of 
the condition grows.
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