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ABSTRACT

Objective: The objective of this study was to determine the association of obesity with preeclampsia in the Khyber
Pakhtunkhwa (KP) Province of Pakistan.

Methodology: This is a case-control study conducted in Lady Reading Hospital (LRH), Khyber Teaching Hospital (KTH)
and Hayatabad Medical Complex (HMC) Peshawar. Forty pregnant females (aged 15-35 years), with a diagnosis of
preeclampsia during their third trimester of pregnancy were taken as cases. The basic diagnosis was made on the basis of
pregnancy-induced hypertension (systolic 140 mmHg and above, diastolic 90 mmHg and above). For controls, forty pregnant
females (aged 15-35 years) who remained normotensive throughout pregnancy and were in their third trimester were taken.
BMI was determined using Asian BMI criteria. Tests of normality were performed and the association between obesity and
preeclampsia was determined using the Mann Whitney-U test.

Results: The results showed that the distribution of BMI varied among cases and controls, p<0.001. Moreover, stats showed,
33 obese among the 40 cases (preeclamptic), that is about 82.5%. And among the 40 controls (normotensives) there were 25
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obese, that is, 62.5%.

Conclusions: Hence, it is concluded that preeclampsia is more common among obese women.
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1. Introduction:

Preeclampsia is defined as the new onset of
hypertension (>140/90mmHg) and proteinuria (> 0.3 gm
per 24 hours) after 20 weeks of gestation (ACOG
Committee on Practice Bulletins-Obstetrics, 2001).
Preeclampsia is a serious disease which leads to maternal
and fetal morbidity and even mortality worldwide
(Steegers et al., 2010). It is responsible for approximately
15 million preterm deliveries annually around the world
(Vogel et al., 2014). The exact cause for preeclampsia is
still not known. One theory is that a number of a different
underlying condition like immunological and/or genetic
factors alone or in combination with environmental
conditions, or some underlying disease leads to defective
trophoblastic invasion of spiral arteries within the placenta
during the first trimester of pregnancy (Redman & Sargent,
2005).

This causes ischemia in the fetoplacental unit which
in turn will send a signal to the mother to increase the

placental blood flow by increasing maternal blood
pressure. Obesity is believed to be one of the major risks
factors for preeclampsia (ACOG Committee on Practice
Bulletins-Obstetrics, 2001).

Obesity is becoming a global epidemic (Roberts et
al., 2011). The incidence of obesity is increasing at an
alarming rate throughout the world (Misra & Khurana,
2008). Various studies suggest that maternal obesity
increases the risk of adverse pregnancy outcomes like
preeclampsia, hypertensive disorders, gestational diabetes,
abortion, preterm babies, fetal malformation, cesarean
section, large for dates babies and stillbirths (Yogev &
Catalano, 2009). Obesity increases the risk of preeclampsia
2-3 times (Bodnar et al., 2005a). In contrast to other factors
for preeclampsia, the importance of obesity is due to its
modifiable nature (Sorensen et al., 2003). Weight loss prior
to pregnancy in obese and overweight subjects decreases
the risk of adverse complications like preeclampsia (Yogev
& Catalano, 2009). Preeclampsia increases the risk of
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future cardiovascular diseases (Osol & Moore, 2014). In
addition, obesity is also an important risk factor for
cardiovascular diseases (Roberts et al., 2011). Both these
conditions share the same pathophysiological changes like
insulin  resistance, oxidative stress, endothelial
dysfunction, inflammation, adipokines and angiogenic
factors (Steegers et al., 2010; Roberts et al., 2011).
According to previous studies, preeclampsia serves
as a marker for future risk of cardiovascular,
cerebrovascular and other chronic diseases (Hermes et al.,
2012). Maternal obesity also increases the risk of obese
offspring and hence, increases the risk of future
preeclampsia in female offspring (Freeman, 2010).

Adipose tissue is hormonally active tissue producing
cytokines and adipokines (Briana & Malamitsi-Puchner,
2009). These, in turn, cause insulin resistance and increases
inflammatory response (Greenberg, & Obin, 2006). The
inflammatory mediators produced by adipose lead to
endothelial dysfunction (Briana & Malamitsi-Puchner,
2009). The increase in free fatty acids and inflammation
leads to oxidative stress in obese subjects (Dandona et al.,
2005).

Adipose tissue also produces metabolically active
agents like leptin and adiponectin which are related to
cardiovascular diseases (Matsuzawa, 2006). During
preeclampsia maternal leptin levels are high (Teppa et al.,
2000). Leptin correlates with maternal BMI and it is
responsible for hypertension in obesity (Chappell et al.,
2002). This study was conducted to determine the
association of preeclampsia with obesity.

. Methodology:

This was a case-control study, conducted in the
Gynaecology/Obstetric departments of three tertiary health
care centers of Khyber Pakhtunkhwa (KP) province of
Pakistan, Lady Reading Hospital (LRH), Khyber Teaching
Hospital (KTH) and Hayatabad Medical Complex (HMC)
Peshawar.

Forty pregnant females (aged 15-35 years), with a
diagnosis of preeclampsia during their third trimester of
pregnancy were taken as cases. Preeclampsia was
diagnosed on the basis of pregnancy-induced hypertension
(systolic 140 mmHg and above, diastolic 90 mmHg and
above) and the presence of proteins in the urine sample. For
controls, forty pregnant females (aged 15-35 years) who
remained normotensive throughout pregnancy and were in
their third trimester were taken.

Ethical approval was obtained from the institutional
ethical committee of Khyber Medical University,
Peshawar. Written informed consents were taken from the
head of departments of concerned Gynaecology/Obstetric
departments of all the three hospitals. Written informed
consents were also taken from the subjects included in the
study.

Clinical methods included measurement of height,
weight, body mass index (BMI), pulse, blood pressure, the

354

presence of edema. Anthropometric measurements were
conducted with the individuals wearing light clothes and
being without shoes. Using the portable health scale ZT-
120, the height was measured to the nearest 0.1 cm. In the
upright position, weight was measured to the nearest 0.1 kg
using health scale ZT-120.

BMI was calculated by Quelet’s Formula i.e.

dividing weight (kg) by height squared (m?). Asian criteria
of BMI, was considered: underweight (<18 kg/m?) normal
weight (18-23 kg/m?), overweight (23-25kg/m?) and
obesity (>25kg/m?). Pulse was recorded from the radial
artery. Blood pressure was recorded using a mercury
sphygmomanometer (Certeza EN1060, Germany).
Data were managed and analyzed using SPSS version
20.0. Tests of normality were performed and the
association between obesity and preeclampsia was
determined using the Mann Whitney-U test.

4. Results:

The results show that out of forty preeclamptic
subjects, 33 had preeclampsia, which is a whopping
82.5%. When Mann Whitney U test was applied, it came
out to be highly significant, p<0.001. Hence, the null
hypothesis that the distribution of BMI is the same across
cases and controls; was rejected.

Table 1. Stratification of patients, on the basis of Body
Mass Index (BMI).
BMI categories

Subjects Under Over Total
Normal Obese
weight weight
Preeclampsia 0 3 4 33 40
Normal 2 9 4 25 40
Total 2 12 8 58 80

Frequency
3

normal overweight obese

BMI categorical
Figure 1. Comparison of the frequency of underweight,
normal, overweight and obese subjects among the two
groups.
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5. Discussion:

Preeclampsia and eclampsia, also known as
hypertensive disorders of pregnancy, are responsible for
both maternal and fetal morbidity and mortality. About
14% of maternal deaths occur due to preeclampsia and
eclampsia throughout the world (Bethesda & WHO, 2005).
Preeclampsia also increases the risk of future
cardiovascular/cerebrovascular diseases in the patient
(Hermes et al, 2012). The exact cause and
pathophysiology of preeclampsia still remain unclear. The
basic pathophysiology seems to be a decrease in the
fetoplacental circulation secondary to vasospasm and
activation of the coagulation system (Ness & Sibai, 2000).
The ischemia in the fetoplacental unit is compensated by
an increase in the maternal blood pressure which increases
placental blood flow. Obesity is a well-known risk factor
for both preeclampsia and cardiovascular diseases (Roberts
etal.,2011). Metabolic and physiological changes occur in
the body with obesity because adipose tissue is hormonally
active producing cytokines and adipokines (Briana &
Malamitsi-Puchner, 2009). These substances are
responsible for insulin resistance, metabolic syndrome,
inflammation and oxidative stress (Greenberg, & Obin,
2006).

Insulin resistance is found in two third of obese
people. It is a risk factor for both type-2 diabetes and heart
diseases. Insulin resistance is commonly found in
preeclampsia and can persist for many years after the
preeclamptic pregnancy thereby increasing the risk for
future cardiovascular diseases (Laivuori et al., 2000).

Inflammation commonly occurs in preeclampsia,
obesity and cardiovascular diseases. It is due to the release
of inflammatory mediators by adipocytes. C-reactive
protein (CRP) is found to be higher in obese persons
because apart from the liver, it is also produced by the
adipocytes thereby, predisposing the obese individuals to
cardiovascular diseases. Elevated levels of CRP in early
pregnancy, lead to preeclampsia especially in obese
women (Bodnar et al., 2005b). Other inflammatory
mediators like interleukin-6 and tumor necrosis factor
alpha (TNF-a) are found in higher concentrations in obese
and preeclamptic women. These factors lead to vascular
damage, insulin resistance and oxidative stress
(Kupferminc et al., 1994).

The oxidative stress occurs in obesity as well as
preeclampsia secondary to inflammation, free fatty acids
and decreased level of anti-oxidants (Wallstrom et al.,
2001).

Adipose tissue, produce leptin and adiponectin. In
obese people, the leptin level is high while adiponectin
level is low. These substances have a strong association
with cardiovascular diseases (de Gusmao Correia, &
Haynes, 2004). Leptin levels are significantly higher
during preeclampsia (Teppa et al., 2000) Adiponectin is
inversely related to cardiovascular diseases. It has insulin-
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sensitizing effects and is decreased in obesity (Roberts et
al., 2011).

Table 1 shows the distribution of the subjects in both
the groups into 4 categories on the basis of BMI i.e.
underweight, normal, overweight and obese. We can see
that out of 40 preeclamptic women, 33 were obese i.e.
82.5% whereas in the control group 25 were obese i.e.
62.5%. The findings of our study are in close agreement
with the statement of the American College of
Obstetricians and Gynecologists Technical Bulletin 219,
(ACOG Committee on Practice Bulletins-Obstetrics,
2001). which states that high BMI increases the risk for
preeclampsia by 3:1. Also, a study done in Pittsburgh
showed a three-fold increase in the risk of preeclampsia in
obese women (Bodnar et al., 2005b).

6. Conclusion

It is concluded that preeclampsia is more common
in obese women. Therefore, weight reduction prior to
pregnancy and also avoiding excessive weight gain during
pregnancy will help to reduce the risk of preeclampsia.

If regular physical activity is performed in the year
before pregnancy and also during early pregnancy, there
will be a reduced risk of preeclampsia (Sorensen et al.,
2003).
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