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The present study was conducted in the Department of Obstetrics and Gynaecology
of a tertiary care hospital in Dhaka, Bangladesh, during 2018. A total number of pregnant
women with pre-eclampsia who admitted in this hospital were selected as study group.
This was Analytical type of Cross-sectional study. Most of the participants were within
21-30 years of age group. The factors that were found to be significant predictors of
risk for development of PE were primi-gravida, low socio- economic condition, family
history of PE and hypertension, past history of PE and hypertension, past history of
diabetes mellitus was also associated with development of PE. The study found that the
primigravida, past history of PE, hypertension, diabetes mellitus family history of PE,
hypertension and obesity are the major risk factors for PE. A checklist containing all the
risk factors is to be asked routinely in antenatal checkup to prevent the development of
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Introduction

Pre-eclampsia (PE) is an idiopathic disorder of pregnancy char-
acterized by proteinuric hypertension and still one of the most
important causes of maternal and fetal mortality. Preeclampsia is
a condition during pregnancy where there is a sudden, sharp rise
in blood pressure, edema, and albuminuria. It generally develops
during the third trimester and affects about 1 in 20 pregnancies
[1]. In severe disease there may be red blood cell breakdown, a low
blood platelet count, impaired liver function, kidney dysfunction,
swelling, shortness of breath due to fluid in the lungs, or visual
disturbances [2]. Pre-eclampsia (PE) is an idiopathic disorder of
pregnancy, characterized by proteinuric hypertention. It is still one
of the important causes of maternal and fetal mortality. In devel-
oped countries, deaths from hemorrhage and infection have almost
disappeared and eclampsia has become the prime killer, indicating
that death from eclampsia is particularly difficult to prevent.

WHO estimates incidence of pre-eclampsia, to be seven times
higher in developing countries, 2.4% of live birth) than in developed

countries (4%). Approximately 289,000 women died globally from
pregnancy-related causes in 2016. Of which, 99% of deaths occur in
developing nations. Sub-Saharan Africa accounts for about 56% of
all maternal deaths [3]. According to World Demographic and Health
Survey report (2011), estimated 676 women per 100,000 live births
were dying of pregnancy and related causes. Sixty to eighty percent
of all maternal deaths are due to five major complications-namely,
postpartum hemorrhage, puerperal sepsis, Hypertension disorder
of pregnancy, unsafe abortion and obstructed labor [4].

Unmanaged preeclampsia can prevent a developing fetus from
getting enough blood and oxygen, damage a mother’s liver and
kidneys, and, in rare cases, progress to eclampsia, a much more
serious condition involving seizures [5,6]. Hypertensive Disorder of
Pregnancy (HDP) is one of the leading causes of maternal mortality
and maternal mortality (12.3%) occurred from hypertension
disorder of pregnancy. Moreover, 16% of direct maternal mortality
and 10% of all maternal mortality was due to preeclampsia/
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eclampsia. It is alarming that the rate of preeclampsia has increased
in worldwide especially in developed countries by 40% between
1990 and 1999 due to an increase in number of older mothers and

multiple births, increase the risk of preeclampsia [7].

Risk factors for pre-eclampsia include obesity, prior
hypertension, older age, and diabetes mellitus. The underlying
mechanism involves abnormal formation of blood vessels in the
placenta amongst other factors. Most cases are diagnosed before
delivery [8]. While historically both high blood pressure and
protein in the urine were required to make the diagnosis [8]. The
Bangladesh Maternal Mortality Survey (BMMS, 2010) revealed that
eclampsia is the second most common direct cause of maternal
death in Bangladesh followed by post-partum hemorrhage (PPH);
itis responsible for about 20 percent of all maternal deaths. Among
the 5,000 to 6,000 maternal deaths each year in Bangladesh, 1,000
to 1,200 are due to eclampsia. The findings indicated that family
planning, by decreasing the likelihood of pregnancy after age 35
and parity four can help reduce the proportion of women at risk of

maternal mortality [9].

Maternal Mortality in Rural Bangladesh

Oralironintakeisthetreatmentofchoiceand almostall pregnant
women can be treated effectively with oral iron preparation during
their pregnancy period. The previously presented evidence also
strongly suggested that yearly check-ups for women with previous
GDM were inevitably important. Maine and Rosenfield (1985)
reviewed the available options and propose a strategy based on
improving the availability and quality of medical treatment of
obstetric complications. Substantial reductions in maternal deaths
would be possible in a relatively short period of time if this strategy
were embraced. In year 2005, Sibai et al. [10] investigated about
the development of eclampsia that is associated with increased risk
of adverse outcome for both mother and fetus, particularly in the

developing nations.

Pre-eclampsia occurs when a woman experiences a rapid
elevation of blood pressure to > 140/90 mmHg (hypertension)
and increased levels of protein in the urine (significant proteinuria
>0.3g/day or >30mg/mmol of urinary creatinine in random
sample) after 20 weeks gestation. Diagnosing pre-eclampsia
and managing it before it progresses to severe pre-eclampsia or
eclampsia is critical for improving maternal and newborn survival.
WHO [11] recommends three main evidence-based approaches to
prevent maternal mortality from PE/E. Although eclampsia is the
third major cause of maternal death in Bangladesh, it is the major
cause in our hospitals [12]. Management of the disease requires a
clear understanding of all the associated factors. Further studies
can be conducted involving etiological factors and pathogenesis
of preeclampsia. Pregnancy related complications are still major
problems in Bangladesh even though Bangladesh is well on its way
towards achieving the Millennium Development Goal 5 (Improving
maternal Health). Due to lack of proper facilities, awareness and

education on these complications are extremely important to

improving maternal health further.

Pre-eclampsia is a condition during pregnancy where there
is a sudden, sharp rise in blood pressure, swelling (edema), and
albuminuria (excess protein albumin leaks into the urine). Swelling
tends to occur in the face, hands, and feet. It is the most common
complication to occur during pregnancy. It generally develops
during the third trimester and affects about 1 in 20 pregnancies
(Davies). In severe disease there may be red blood cell breakdown,
a low blood platelet count, impaired liver function, kidney
dysfunction, swelling, shortness of breath due to fluid in the lungs,
or visual disturbances [2]. Pre-eclampsia increases the risk of poor
outcomes for both the mother and the baby. If left untreated, it may

result in seizures at which point it is known as eclampsia.

Approximately 289,000 women died globally from pregnancy-
related causes in 2016. Of which, 99% of deaths occur in developing
nations. Sub-Saharan Africa accounts for about 56% of all maternal
deaths [3]. Awoman’s lifetime risk of dying from pregnancy-related
complications in developing countries is 14 times higher than in
developed countries. According to World Demographic and Health
Survey (2011) report, an estimated 676 women per 100,000 live
births were dying of pregnancy and related causes. Sixty to eighty
percent of all maternal deaths are due to five major complications-
namely, postpartum hemorrhage, puerperal sepsis, Hypertension
disorder of pregnancy, unsafe abortion and obstructed labor [4].

An estimated 8 to 10 percent of pregnant women are diagnosed
with preeclampsia - though half of those cases are among those
who had high blood pressure prior to pregnancy. Unmanaged
preeclampsia can prevent a developing fetus from getting enough
blood and oxygen, damage a mother’s liver and kidneys, and, in
rare cases, progress to eclampsia, a much more serious condition
involving seizures [5]. With appropriate and prompt treatment,
a woman with preeclampsia near term has virtually the same
excellent chance of having a positive pregnancy outcome as a
woman with normal blood pressure [6,13]. Hypertensive Disorder
of Pregnancy (HDP) is one of the leading causes of maternal
mortality and morbidity amongst pregnant women in the world.
The World Health Organization [11] estimates of maternal death
due to HDP were 25.7% in Latin-American and Caribbean, and
9.1% in Asian and African countries. A study conducted in Ghana
revealed that pregnancy.

WHO estimated the incidence of preeclampsia to be seven times
higher in developing countries than developed countries. A study
found that 12.3% maternal mortality occurred from hypertension
disorder of pregnancy. A statistics showed that preeclampsia
contributed for the complication of approximately 1% of all
deliveries and 5% of all pregnancies. Moreover, 16% of direct
maternal mortality and 10% of all maternal mortality (direct and in
direct) was due to preeclampsia/eclampsia induced hypertension

has contributed for 8.9% maternal mortality. In severe cases it
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can develop into eclampsia, or convulsive fits, which account for
up to 10 percent of maternal deaths. A maternal mortality trend
analysis showed an increasing trend of preeclampsia in developing
countries [7]. Hypertensive disorder of pregnancy has remained
a significant global public health threat in both developed and
developing countries that contribute to maternal and perinatal
morbidity and mortality.

Risk factors for pre-eclampsia include obesity, prior
hypertension, older age, and diabetes mellitus. It is also more
frequent in a woman'’s first pregnancy and if she is carrying twins.
The underlying mechanism involves abnormal formation of blood
vessels in the placenta amongst other factors. Most cases are
diagnosed before delivery [8]. Blood pressure is defined as high
when it is greater than 140 mmHg systolic or 90 mmHg diastolic
at two separate times, more than four hours apart in a woman after
twenty weeks of pregnancy. Preeclampsia is routinely screened for
during prenatal care [8]. The factors associated with developing
preeclampsia means that pregnant with preeclampsia not only
have shorter life expectancy than women without preeclampsia
but also experience poorer health related quality of life than the
general population. Patients with preeclampsia, however, develop
complications gradually; by the time they reach the hospital,
complications have become so severe that they cannot be reversed

easily [14].

Justification of the Study

A systematic review by the World Health Organization indicates
that hypertensive disorders account for 16% of all maternal deaths
in developed countries. Eclampsia is the third major cause of
maternal death in Bangladesh (16%), preceded by hemorrhage
and sepsis. The identification of its predisposing factors before and
during early stage of pregnancy will help in reducing the mortality.

Materials and Methods

The study was conducted in Azimpur Maternity Clinic and
designed as analytical type of Cross-sectional study. Therefore, it
can be helpful to describe the current conditions and situations

Figure 1: Different age groups of sample population.

based on the impressions and views of the respondents of the study
(Thomas, 2005). The general objective of the present study were,
to determine the risk factors for pre-eclampsia among pregnant
women in a tertiary level hospital in order to identify factors
associated with preeclampsia, the clinical and reproductive factors
that may have relationship in developing preeclampsia. The target
population are those who (236) visited Clinic during their 3rd
trimester pregnancy within the age group 20 to 45 year.

The study was carried out during 2018. Data was collected
by use of a standardized questionnaire and it contained both
open-ended and closed-ended questions in order to get in-depth
responses with clarity to meet the designed objectives for the study.
Anthropological measurement will be checked for validation and
reliability by Cronbach’s alpha. Chi square test was done between
categorical variables to show the association between dependent
and independent variables. Logistic regression was done for multi

variants analysis to control the potential confounding factors.

Ethical Considerations

The required permission was taken by the Ethical Review
Committee of American International

(AIUB) for the MPH course research and selected Hospital also.

University-Bangladesh

Results and Discussion

The study was conducted on 260 3rd trimester pregnant wom-
en who visited Azimpur Maternity Clinic, Dhaka during the study
period. Among the women 44% were suffering from preeclampsia,
a condition in pregnancy characterized by high blood pressure,
sometimes with fluid retention and proteinuria. The age range of
these women was divided into three categories shown in Figure 1,
where 9% respondents were below 20 years, 75% were 20 to 29
years and about 16% were in 30 years and above (Figure 1). In the
present study, it was observed that more than half (51.85%) of the
respondents with age less than 20 years were suffering from com-
plications. Age group with 20 to 29 years (74.22%) was suffering
from complications and pregnant women with age 30 years and
above 75% patients were facing with complications (Figure 2).

Pregnant woman with blood pressure higher
than 140/90 mm Hg

B <20 yecars
o 20-29 yoars

W 30 years and above
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Figure 2: Patients with different complications within different age groups of population.

Educational Status of the Respondents Figure 3. Here recorded data shows that 14.66% were illiterate or

i 0, 1 0,
Levels of education of the respondents were classified as they had no schooling, 16.33% passed primary, 24% passed SSC,
0, 0, 0,
Illiterate, Primary, SSC, HSC, Under Graduate, Graduate and Post 25% passed HSC, 14.33% was undergraduate, 4.66% graduate and
o .
Graduate. The educational status of these women is showing in 1% was post graduate (Figure 3).

24% 25%
'
16.33%
14 66% 14.33% .
4 66%
. 5o
[S—
S8C HSC

Mliterate Prunary

30.00%

25.00%

Percentages of population

38§38

Undex Graduate Post

graduate graduate
Educational status
Figure 3: Educational status of sample population.
Obstetric History of Respondents pregnancy. The total gravida of the women is given in Figure 4. In

We calculated the total obstetric history of our sample recorded data, maximum women (39.66%) had in their second
. . . . o . 0
population with the abnormality they had during and before gravida. The proportion of first grevida (35%), gravida 3 (16%),
gravida 4 (6%), graviada 5 (2.66%), gravida 6 (0.33%).

319 66%e

16%
15%
10% “
6%
5% i 2 66%
0 33
0% [— B

Gravada 1 Gravada 2 Gravada 3 Gravida 4 Gravida S Gravida 6

Percentages
N
[=]
2

Gravida number

Figure 4: Total number of pregnancy in sample women.
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Figure 5: History of hypertension among the respondent.

Hypertensive Disorder in the Respondents

For hypertensive disorder we first listed the blood pressure of
the patients with 140/90 or above that are showingin Table 1. About
64.12% patient in our study had stage 1 hypertension and 28.39%
had stage 2 hypertension. Few patients had pre hypertension and
hypertensive crisis. In case of gestational hypertension 51.11%
patient had a previous history of pregnancy hypertension, 24.18%
had chronic hypertension. In Table 2, attempt has been made to
show the relation between socio economic, behavioral, clinical

Table 1: Blood pressure ranges of the respondents.

# Pregnancy iduced
hypertension

& cluoue hypertension

and reproductive factors of Preeclampsia patients. Maternal Age,
Occupation, Residence, Family history of Preeclampsia, Exercise
habit, Family history of CVD, Pre existing Diabetes, Nulliparity,
Number of children and H/O Abortion or Miscarriage seem to be
a risk factor for developing Preeclampsia during 3™ trimester of
pregnancy as p values areless than 0.05. However, Level of Education
level has no significant effect on developing Preeclampsia during
3 trimester as p value is more than 0.05, which is not statistically

significant.

Copyright@ Hamida Khanum | Biomed ] Sci & Tech Res | BJSTR. MS.ID.005445.

Stages Blood pressure Percentages of the patient
Normal blood pressure Below 120/80mmHg 0%
Prehypertension (120-139) mmHg systolic pressure and (80-89) mmHg diastole Pressure. 2.46%
Stage 1 (140-159) mmHg systolic pressure and (90-99) mmHg diastole pressure 64.12%
Stage 2 Systolic pressure 160 mmHg or hlgl.ler and diastole pressure 100mmHg or 28.39%
higher
Hypertensive crisis (emergency are Systolic pressure is higher than 180mmHg and diastole pressure is higher
4.93%
needed than 110 mmHg
Table 2: Relationship with socio-demographic variables.
Preeclampsia
Variables Categories Y N x? value p value
<=30 43 112
Maternal Age 130.36 <0.001
>30 105 105
Primary 49 42
Level of Educati 3.98 0.14
evel ot Bducation Secondary 69 39
Higher Secondary & Above 30 31
Employed 90 39
Occupation 16.2 <0.001
Unemployed 58 73
Rural 27 3
Residence 13.65 0.0002
Urban 121 109
No 84 106
Family History of Preeclampsia 44.61 <0.001
Yes 64 6
No 97 107
Exercise Habit 32.19 0.001
Yes 51 5
26093
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N 59 67
Family H/0 CVD 9.38 0.002
Y 89 45
N 64 70
Pre existing Diabetes 8.71 0.003
Y 84 42
N 59 67
Family H/O CVD 9.38 0.002
Y 89 45
N 64 70
Pre existing Diabetes 8.71 0.003
Y 84 42
No 43 112
Nulliparity 16.88 <0.001
Yes 105 0
1 58 31
Number of Children 2+ 26 3 23.27 <0.001
None 64 787
Table 3: Adjusted analysis between variables and Preeclampsia.
Variables Reference Estimate OR LCL UCL p-value (5%)
Maternal Age 0.69 2 1.6 2.77 <0.001
Level of Education (Secondary) Primary 0.13 1.4 0.41 9.25 0.9
Level of Education (Higher Secondary & Above) Primary -0.21 0.88 0.74 9.44 0.86
Occupation (Unemployed) Employed 1.2 3.3 2.44 1.99 0.15
Residence (Urban) Rural -3.69 0.32 0.06 0.71 0.003
Family H/O Preeclampsia (Yes) No 2.21 9 1.3 9.14 0.03
Exercise Habit (Yes) No -1.44 0.84 1.53 1 0.06
Family H/O CVD (Yes) No 2.14 8.5 2.5 1.43 0.09
Preexisting Diabetes (Yes) No 0.63 1.88 1.07 1.14 0.48
Nulliparity (Yes) No -0.42 0.36 0.43 3.38 0.61
H/O Abortion & Miscarriage (Yes) No 0.72 2.06 0.85 1.45 0.41
Weight gain 0.26 1.29 1.1 1.61 0.006

Weight Gain and Preeclampsia

Weight gain during pregnancy has considered as continuous
variables. It indicates that, women who gained weight more
than 20kg during their pregnancy are more prone to develop
preeclampsia than the women who gained less than 20kg of weight
during 3 trimester. It appears from the box-plot that women whose

Preeclemsia

Vi igpin

Proaaclemasia

Figure 6: Weight gain during pregnancy and pre-eclampsia.

weight were below 45 kg during pre pregnancy were less likely to
develop preeclampsia during their 3™ trimester of pregnancy than
the women whose weight were above 50kg (Figure 6). Majority of
the patients (70%) had persistence headaches, (11%) had blurred
vision, (67%) had abdominal pain, and (4%) had sensitivity of light
(Figure 7).

Preeclemsia

Fim Frognoray Vg t

Praaclemsia
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Figure 7: Patients experienced various symptoms.

Symptoms

Millions of women in developing countries experience life
threatening and other serious health problems related to pregnancy
or childbirth. Complications of pregnancy and childbirth cause
more deaths and disability than any other reproductive health
problems (EC/UNFPA, 2000). Age itself has been recognized as
a risk factor for developing Preeclampsia during 3™ trimester
of pregnancy. According to the present study individuals chance
of developing Preeclampsia increases with the age. It has been
proved statistically significant (p-value : 0.05) in the current study.
Teenage pregnancy is associated with maternal anemia, preterm
labor, urinary tract infection [15]. We have also found that, in our
study population among 51.85% teenage mothers with various
complications, 22.22% had anemia.

Preterm birth, gestational diabetes, and preeclampsia were
more common among older mother [16,17]. Our study has shown
that among 75% older women with complications, 38.77% had
hypertensive disorder. According to the present study Education
level has an impact over developing Preeclampsia. Pregnant women
with Primary level education are 1.4 times less likely to develop
Preeclampsia than who are educated up to Secondary level and
22% less likely to develop Preeclampsia than higher secondary and
above level educated women. However these are not statistically
significant as p >0.05. Occupation plays an important role for
developing Preeclampsia during 3rd trimester of pregnancy. It
can be seen that women who are not associated with any form of
employment are developing 3 times more Preeclampsia than who
are involved in any kind of employment, which is not statistically
significant as p-value is more than 0.05.

The WHO recommends use of MgSO, as the standard method of
preventing eclampsia in women with severe pre-eclampsia, and for
treating eclampsia. Women treated with MgSO, have a 67 percent
reduced, risk of recurrent seizures compared to women treated with
other drugs such as diazepam and phenytoin. Despite its proven

efficacy, this inexpensive drug is often underutilized for various

reasons, including lack of awareness and continued use of outdated
methods (diazepam and phenytoin), poor access to supplies, and
a lack of sufficient trained personnel to administer MgSO,. The
result may serve as a guideline for the public policy planner and the
government to take necessary steps against preeclampsia patients.
The findings may be beneficial for the health workers and academic

purpose. Since preeclampsia is a multi-factorial disease [18,7,8].

It has been observed that Family H/O Preeclampsia plays
an important role. In this study p value 0.03 proves that women
whose any family member suffered from Preeclampsia are 9 times
more likely to develop preeclampsia during their 3rd trimester of
pregnancy than the women who has no family history. There are
many factors with which the women were more prone to develop
hypertension. For examples if a patient had a history of pregnancy
induced hypertension or had a history of chronic hypertension or
a family relative with a history of hypertension. In this case we had
found 51.11% patient with a previous history of pregnancy induced
hypertension, 24.18% with chronic hypertension and 48.35% with
a family relative with hypertension (Confidential Enquiries into
Maternal Deaths, 2001). There are some other related factors which
may arise with hypertension. We have found 2.19% patient with
kidney diseases, 23.08% were facing with rapid or sudden weight
gain, 19.78% have tested urine for presence of protein and 61.54%
experienced of swelling of hands, feet and face [19].

Exercise habit has significant impact over developing
preeclampsia. Women who walk at least 15 min per day are 16%
less likely to develop preeclampsia than who does not walk during
3rd trimester of pregnancy, which is statistically significant as p
value is 0.06. It is evident that who has previous history of above
mentioned illness are 1.8 times more likely to develop preeclampsia
than the women who do not have. This statistically is not significant

as p <0.48.

Also, women who have previous H/O abortion or miscarriage
are 2 times more likely to develop preeclampsia than who has not

such history. However, these are not statistically significant as p
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value is more than 0.05. Weight gain is statistically significantly
associated with developing preeclampsia during 3rd trimester
of pregnancy as p-value is 0.006. Either depression or anxiety, or
both, were associated with increased risk (OR 3.1; 95% CI 1.4, 6.9)
for preeclampsia. Bacterial vaginosis together with depression
was associated with increased risk (OR 5.3; 95% CI 1.8, 15.0) for
preeclampsia [20]. In a study showed that the overall preeclampsia
rate was 3.1% and the incidence increased sharply with gestation;
early- and late-onset preeclampsia rates were 0.38% and 2.72%,
respectively [21].

In our study, prevalence in the age group =25 years was
found to be significantly higher (9.9%) as compared to age group
<25 (5.9%). In accordance with our study, it is identified that the
risk of developing PIH tends to increase with maternal age. In
comparison with women aged 20-25 years, the odds ratio (OR) was
3.5 in women aged 26-30 years and 4.2 in those aged >30 years.
The present study revealed no significant association between
0.146). Few

other studies also reported a non-significant association between

occupation and hypertension in pregnancy (P =

occupation and hypertension. [22] found out in their study that
among the 763 women, 193 (25 percent) had preeclampsia. The
frequency of preeclampsia was not affected by the presence of
proteinuria at base line. found out in their study that among the
763 women, 193 (25 percent) had preeclampsia. The frequency
of preeclampsia was not affected by the presence of proteinuria at
base line [23-25].

Conclusion and Recommendation

From the result of this study, it can be concluded that Among the
respondent 44% presented with preeclampsia and the associated
risk factors included Socio-economic Factors, Behavioral Factors,
Clinical Factors and Reproductive Factors. There is evidence
that suggests individual with these factors remain at a high risk
for developing preeclampsia. Presence of hypertension can be
predicted by noticing some signs or symptoms. Proper antenatal
care remains the important part of prevention. Hence there is aneed
to develop an integrated model for the estimation of patient specific
risk factors for the development of preeclampsia on the basis of

maternal demographic, socio-economic, obstetrics, nutritional and

anthropometric parameters.
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