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ABSTRACT
Objective: Multiple factors are known to increase the risk of developing pre-eclampsia, a major obstetric
complication, but local data are limited. The present study was conducted to determine the risk factors of pre-
eclampsiain pregnant women from the local population.

Study Design: Cross-sectional study.

Place and Duration of Study: The study was carried out in Lahore, Pakistan, at University of Health Sciences and
partnering institutes from 1% July 2017 to 30"October 2021.

Materials and Methods: Pregnant females with pre-eclampsia (study group, n=45) and healthy pregnant
women (control group, n=45) whose gestational age was between 30-34 weeks were selected. Socio-
demographic and general physical characteristics were noted. Mean + Standard Deviation (SD) and Median +
Inter Quartile Range (IQR) were given based on normality distribution, and group comparisons were made
using normality-appropriate statistical tests. Categorical variables were expressed as frequencies and
percentages. The chi-square test was applied to observe an association between categorical variables. A p-
value of <0.05 was analyzed as significant.

Results: Pre-eclamptic women had higher mean weight (kg, 73.48+6.35 vs.70.48+5.45, p= 0.018) and BMI
(kg/m’, 28.8+1.42 vs. 27.5+1.48, p =0.000). Similarly, blood pressures (mmHg)-both systolic and diastolic were
also elevated in study females (systolic 156.86+8.27 vs. 112.8+10.62, p=0.000; diastolic 106.9+11.66 vs.
74.0+10.27, p=0.000). Living in an extended family, being a housewife, less outdoor activity, insufficient dairy
consumption, the prevalence of hypertension, diabetes mellitus in the family, and proteinuria and edema were
significantly more frequentinthe study group.

Conclusion: Multiple risk factors related to social standing, demography, and anthropometry are associated
with pre-eclampsia. There is a need for social and health policies aimed at eliminating these risk factors to
reduce theincidence of pre-eclampsia and related health-economic burdensin the local population.
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some studies reporting women having up to a seven-
fold higher risk of developing the complication in
some regions.”” The mortality risk associated with
pre-eclampsia has been estimated to be three
hundred times higher in women from
underdeveloped countries compared to those from
the developed world." A recent study reported the
incidence of pre-eclampsia in Pakistani women at
2.4%." Pre-eclampsia predisposes both the mother
and the fetus to a number of adverse complications,
including abruption of the placenta, premature
delivery, fetal cerebral bleed, low birth weight baby,
and restricted growth of the fetus.’

Several risk factors have been attributed to the
development of pre-eclampsia, such as past history
of recurrent pre-eclampsia and eclampsia, family
history, older maternal age at the time of conception,
hypertension, diabetes mellitus, obesity,
hypocalcemia, multiple pregnancies, and
autoimmune or thrombotic vascular disease.’ Local
data on the risk factors of pre-eclampsia are
inconsistent. There is a need to highlight the
determinants of anincreased risk of pre-eclampsia at
the community level to mitigate the adverse
outcomes associated with this multisystem disorder.
The present study was conducted to determine the
socio-demographic and general physical risk factors
of pre-eclampsiainthe local setting.

Materials and Methods

A cross-sectional comparative study design was
adopted for this study. The collaborative work was
carried out in Lahore, Pakistan, with partnering
institutes, including the University of Health
Sciences, Azra Naheed Medical College, CMH Lahore
Medical College and Institute of Dentistry, Al-Aleem
Medical College and Abu Amara Medical and Dental
College from 1" July 2017 to 30" October 2021.

The study received approval from the ethical review
committee for medical and biomedical research,
University of Health Sciences, Lahore, in line with the
declaration of Helsinki guidelines vide letter dated
14-08-2016. From July 2017 to October 2017, a total
of 90 subjects were recruited from the gynecology
units of two major public sector tertiary care
hospitals (Jinnah Hospital and Lady Willingdon
Hospital) in Lahore, Pakistan using non-random
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convenience sampling after obtaining written
informed consent.

Inclusion Criteria: Pregnant females (n=45)
diagnosed as cases of primigravida pre-eclampsia
based on American College of Obstetricians and
Gynecologists guidelines’ having gestational age
between 30 to 34 weeks were enrolled in the study
group. Age-matched normotensive (systolic range
115+12mmHg, diastolic range 69+9 mmHg)
primigravida pregnant females (n=45) having
gestational age from 30 to 34 weeks without any
sighs and symptoms of urinary tract disorder
/infection/proteinuria were included in the control
group.

Exclusion Criteria: Subjects whose gestational age
was under 30 weeks or beyond 34 weeks, with twins
or multiple pregnancies, gestational diabetes,
history of smoking, previously diagnosed
hypertension, diabetes mellitus, neuro-
endocrinological, hepatic, renal, immunological, or
any other major systemic disease including
malignancy, inflammatory disease; pregnancy with
fetal congenital disabilities/disorders were excluded
from the study.

Each participant's socio-demographic information,
clinical history, and dietary habits were recorded on a
specifically designed subject data sheet. A general
physical examination was carried out, and findings
were recorded. An automated instrument (Certeza
Arm digital blood pressure monitor; model number
CR-407) was used to measure the blood pressure of
the enrolled subjects. Before taking the
measurement, each individual was asked to be
seated and relax for 5-10 minutes. Anthropometric
measurements, including height and weight, were
done. A stadiometer (Model: Seca 216) measured
the standing height. Height was taken in centimeters
and then converted to meters by dividing the
obtained value in centimeters by 100. A weighing
scale was used for measuring weight. Weight was
measured in kilograms with minimum clothing and
without shoes. All instruments were calibrated to
zero before taking measurements. Weight in
kilograms was divided by height in meter square to
determine the body mass index.” Midstream urine
sample was collected, and a urine dipstick test was
done to estimate proteinuria.’
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Statistical Analysis

Data recording and analysis were done using SPSS
version 22.0 (statistical package for social sciences).
Categorical variables were presented as frequencies
and percentages. Shapiro-Wilk's statistics were used
to check the normality of the data. Mean + Standard
Deviation (SD) and Median % Inter Quartile Range
(IQR) were given for normally distributed (age,
weight, BMI) and non-normally distributed
(gestational age, height, pulse, systolic BP, diastolic
BP) quantitative variables, respectively. For
comparing groups of the normally distributed data, a
student t-test was applied. The Mann-Whitney U test
was used to compare groups for non-normally
distributed quantitative variables. To check the
association between the categorical data of the two
groups, the Chi-square test was applied. The chi-
square value (X2) was expressed in numbers, and the
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significance level was defined in the form of
probability. The chi-square X2 greater than or equal
to the critical value was stated as a significant
difference, and X2 less than the critical value was
deemed a non-significant difference between the
groups. A p-value of < 0.05 was considered
statistically significant for all purposes.

Results

The two groups were age-matched (Table 1). Higher
mean weight (kg) and BMI (kg/m’) were observed in
cases as compared to the controls (Weight
73.48%6.35 vs. 70.4815.45, p=0.018; BMI 28.8+1.42
vs. 27.5+1.48, =0.000; Table 1). Mean systolic and
diastolic blood pressures (mmHg) in the study group
were also higher than the control group (systolic
156.86+8.27 vs. 112.8+10.62, p=0.000; diastolic
106.9+11.66vs. 74.0+10.27, p=0.000; Table 1).

The association of factors such as being a housewife,

Table 1: Comparison of demographic and general physical parameters between the control group and study

group

Parameter Control group (n=45) Study group (n=45) P-value
Mean = SD Mean = SD
Median (IQR) Median (IQR)

Age (years) 22.4+2.85 23.5+3.97 0.148°
22 (20-25) 23 (20.5-26)

Gestational Age (weeks) 32+1.44 31.68 +1.32 0.179°
32 (31-33) 32 (30.5-33)

Height (meters) 1.6+0.04 1.59+0.04 0.567°
1.6 (1.57-1.65) 1.6 (1.57-1.63)

Weight (Kg) 70.48 +5.45 73.48 £6.35 0.018*°
78 (67-74) 75 (67-78)

BMI (Kg/meters?) 27.5+1.48 28.8+1.42 0.000*°
27.6 (26.45-28.1) 28.76 (27.7-29.76)

Pulse/minute 78.3+6.63 799+7.2 0.320?
78 (73-86) 78 (74.5-86)

Blood pressure- Systolic 112.80 + 10.62 156.86 + 8.27 0.000*®

(mm Hg) 112 (102-123) 156 (150-164)

Blood Pressure- 74.01 + 10.27 106.9 + 11.66 0.000*2

Diastolic (mm Hg) 72 (65-83) 106 (96-118)

°p-value generated by Mann-Whitney U Test
*p-value generated by Independent Sample “t”-Test
*p-value < 0.05 is considered statistically significant
**X2 greater than critical value

living in a joint family, lack of outside activity, less
dairy product consumption, family history of type Il
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diabetes and high blood pressure, and edema and
proteinuria was significant with pre-eclampsia (Table
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Table 2: Comparison of frequencies of categorical variables between the two groups

Characteristics Control group  Study group Statistics
(n=45) (n=45)
Frequency/ Frequency/ X2 P-value
percentage percentage
Education Level Illiterate 12 (26.7) 13 (28.9) 3.53 0.316
Primary 12 (26.7) 19 (42.2)
Secondary 19 (42.2) 12 (26.7)
Above 02 (4.4) 01(2.2)
Housewife 24 (53.3) 33(73.3) 3.87** 0.049*
Joint Family 21 (47.8) 32(71.1) 5.55%* 0.018*
Cousin Marriage 9(20) 13 (28.9) 0.963 0.327
Smokers 3(6.7) 5(11.1) 0.549 0.459
Outdoor Activity 33(73.3) 24 (53.3) 3.87%* 0.048**
Daily Dairy Product Intake 15 (32.6) 6(13.3) 5.031%* 0.025%*
Family History of Pre-eclampsia 5(11.1) 10 (22.2) 2.03 0.154
Family History of Hypertension 20 (44.4) 29(64.4) 3.629** 0.05*
Family history of Diabetes Mellitus 10(22.2) 21 (46.7) 5.95%* 0.015*
Vitamin intake 24 (53.3) 16 (35.6) 2.88 0.09
Pallor 35(77.8) 36 (80) 0.067 0.796
Proteinuria + 0(0) 14 (31.1) 0.000%*
+ 0(0) 15 (33.3)
+++ 0(0) 16 (35.6)
Edema 4(8.9) 39 (86.7) 62.25** 0.000*

°p-value generated by Mann-Whitney U Test
*p-value generated by Independent Sample “t”-Test
*p-value < 0.05 is considered statistically significant
**X2 greater than critical value

Discussion

Pre-eclampsia is a menacing intricacy of pregnancy
worldwide, which can be fatal for both the mother
and the fetus.” Extremes of maternal age, multiple
gestation, pre-existing diabetes, hypertension, and
obesity are some of the significant health risks of pre-
eclampsia.’ In the present study, women with pre-
eclampsia were found to be heavier with higher BMI
than those with healthy pregnancies. This is
concordant with several previous studies.””
Furthermore, most of the pre-eclamptic females in
the present study were housewives and had
sedentary lifestyles, which could account for the
higher BMI, thereby corroborating the heightened
risk of pre-eclampsia associated with physical
inactivity and sedentary lifestyle."

The patients also had reduced outdoor activity
levels, which may be interpreted as less physical
activity contributing to higher BMI. Outdoor sunlight
exposure is also important for cutaneous vitamin D
production, which is now known to modulate a wide
variety of systemic responses.””” These women are
thus vulnerable to vitamin D deficiency which itself
has been linked with pre-eclampsia.””” Low dairy
product intake observed in the pre-eclamptic
women suggests the possibility of inadequate
calcium in the diet. Low serum calcium levels have
previously been reported in pre-eclamptic
women."”" Most of the patients were also living in a
joint family system which may indirectly increase the
predisposition to pre-eclampsia due to malnutrition
and compromised antenatal care.
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Our data reflects that females who belong to a family
having a history of hypertension and type Il diabetes
have a greater chance of pre-eclampsia, as has been
reported previously.” The observed frequencies of
consanguineous marriages and family history of pre-
eclampsia were also higher (though not statistically
significant) in the primigravida preeclampsia females
compared to women with healthy pregnancies.
These findings highlight the potential involvement of
genetic and environmental factors that may
contribute to women's increased predilection
toward developing pre-eclampsia.”” Our results did
not demonstrate any difference in smoking status
between pre-eclamptic patients and healthy
pregnant women. Previously, studies have revealed
an inverse relationship between the incidence of
pre-eclampsia and smoking.”*" In the present work,
a very negligible number of females were smokers
(n=5/90) to demonstrate any such difference in
smoking during pre-eclampsia. The clinical findings
of edema and proteinuria were predominantly
observed in pre-eclamptic primigravida females in
the present study. In addition to new-onset
hypertension, proteinuria, and edema are two of
pre-eclampsia's most consistently seen clinical
features.”

It was observed that most of the pregnant females
visiting the government hospitals had a low socio-
economic status and were not well-educated. Low
socioeconomic status acts a risk factor for maternal
and child health complications, including pre-
eclampsia, and is associated with reduced antenatal
care, unhygienic sanitary conditions, and nutritional
issues, all of which contribute to the heightened
risk.” A Mexican study reported that low socio-
economic status doubled the risk of developing pre-
eclampsia and eclampsia.” Most of the females
(pregnant) enrolled in this study were anemic,
possibly owing to poverty, limited awareness of a
balanced diet in pregnancy and lack of proper
antenatal care among others. These observations
arein line with previously reported data on pregnant
women.”” The women with pre-eclampsia were less
literate than healthy pregnant women, although the
difference was not statistically significant. Literacy
and health education may help improve
understanding nutritional requirements during
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pregnancy and antenatal care to mitigate the risk of
developing pre-eclampsia.

The study is limited by its cross-sectional design,
which does not allow the determination of a cause-
and-effect relationship between the identified
multiple associated risk factors and pre-eclampsia
and the condition. Moreover, the relatively small
sample size also limits the generalization of the
results to the larger population. Future studies with
larger sample sizes and prospective designs are
required to extrapolate the present study's findings.

Conclusion

In conclusion, the present study suggests that factors
such as obesity, sedentary lifestyle, inadequate
calcium intake, and genetic predisposition may
contribute to developing pre-eclampsia. Further
research is warranted to explore the interplay of
these factors and their impact on the onset and
progression of pre-eclampsia to develop effective
preventive and management strategies. The risk
factors of pre-eclampsia contribute to the maternal
and child health burden of the already overwhelmed
health system of a developing country like Pakistan.
Creating awareness about these risk factors and
adopting social strategies and health policies aimed
at minimizing them may help mitigate the incidence
of pre-eclampsia.
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