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Abstract

Background: Hypertensive disease in pregnancy
accounts for about 10-15% of maternal deaths in sub-
Saharan Africa and Asia. The relationship between
maternal BMI and Hypertensive disease in pregnancy
has received limited attention especially in these low-
and middle-income settings. This study aimed to
quantitatively describe the relationship between
maternal BMI in the first half of pregnancy and the risk
of developing hypertensive disease later in pregnancy.

Methodology: A prospective cohort of pregnant women
attending antenatal clinic at 37 Military Hospital, Accra
between 15 June 2015 and 22" March 2016 was
conducted. A total of 196 consenting expectant mothers
in the first half of pregnancy who met the inclusion
criteria were recruited based on their BMI classification
as normal or abnormal. They were followed up at regular
antenatal visits till delivery. At these visits, repeated

measurements of weight and blood pressure were taken.
Univariate and multivariate statistical analysis taking
into account the other risk factors for hypertensive
disease in pregnancy was performed. Level of
significance was set at p<0.05.

Results: Maternal BMI in the first half of pregnancy was
significantly associated with developing hypertensive
disease in pregnancy in second half of pregnancy. About
10 % of normal BMI mothers and 14% of abnormal BMI
mothers developed hypertensive disease respectively.
An increase in BMI within each BMI category was
associated with an increased risk of developing
Hypertensive disease in pregnancy.

Conclusion: Promoting a healthy maternal BMI in the
first half of pregnancy may help reduce the risk of
hypertensive disease later in pregnancy.
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Introduction
Background to the study

All over the world, pregnancy is usually a time
when most couples share a lot of joy as they go through
the various stages of this new state awaiting the arrival
of the new family member. The joy of motherhood is the
expectation of every pregnant woman and all expectant
couples.

However, in most developing countries, the
unacceptably high rates of maternal mortality makes
couples envisage pregnancy with great uncertainty.
Globally an estimated 289 000 women died during and
following pregnancy and childbirth in 2013 alone and
almost all these maternal deaths occurred in developing
countries with sub-Saharan Africa accounting for more
than half of these deaths®. In Ghana, maternal mortality
was measured at 350 per 100,000 live births in 2010
and this is far greater than recent average maternal
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mortality ratio of 230 per 100,000 live births in
developing countries® indicating that there is the need
for continued concerted efforts to further reduce
maternal mortality in Ghana. In these low-resource
settings, it is well established that complications of
hypertensive disease in pregnancy is one of the top 4
leading causes of maternal deaths'. Hypertensive
disease in pregnancy however, complicates about 10%
of all pregnancies?, and in sub- Saharan Africa and Asia,
contributes to 10-15% of maternal mortality>.

Obesity and overweight on the other hand have also
been identified as risk factors for various obstetric
complications including Hypertensive disease in
pregnancy*®. However, the risk of developing
hypertensive disease in pregnancy in the various BMI
categories continues to be a subject area for research.

Significance of the study

A study to quantify the risk of developing
hypertensive disease in the various BMI categories in a
developing country like Ghana is imperative. This is
because of the high prevalence of obesity among
females in Ghana, and more so a higher prevalence in
Greater Accra Region which is the subject region of the
study. This is of immense public health value since the
ramifications are huge and with advocacy and
education, maternal mortality reduction, which is the


mailto:nanabuckman@gmail.com

March 2018

Buckman CJ

Hypertention, BMI

fifth Millennium Development Goal of the WHO, could
be supported.
Aim of the study

To determine and quantify the relationship between
maternal body mass index in the first half of pregnancy
and the risk developing hypertensive disease in
pregnancy in the second half of pregnancy.

Objectives and Hypothesis

Obijectives of the study

The specific objectives of this study include

1. To describe the socio-demographic characteristics
of expectant mothers seeking antenatal care in an
urban area.

2. To determine the prevalence of obesity disease
amongst expectant mothers attending antenatal
clinic at the Military hospital.

3. To determine the prevalence of hypertensive
disease in pregnancy amongst expectant mothers
attending antenatal clinic at the Military hospital.

4. To determine and quantify the risk of Body Mass
Index on hypertensive disease in pregnancy whilst
controlling for other important confounders.

Hypothesis

Null hypothesis:

HO: 1. Having a BMI greater than 25 at the booking
visit has no effect on the risk of developing
Hypertensive disease in pregnancy.

HO: 2. Increased maternal weight gain in each BMI
category has no effect on developing Hypertensive
disease in pregnancy.

Alternate hypothesis:

H1: 1. Having a BMI greater than 25 at the booking visit
increases the risk of developing Hypertensive disease in
pregnancy.

H1: 2. Increase in weight gain within each BMI category
increases the risk of developing hypertensive disease in
pregnancy.

Methodology
Study design

This study was a prospective cohort study, which
was conducted at the Department of Obstetrics and
Gynaecology at the 37 Military Hospital, in Accra.

Study site and setting

The 37 Military Hospital situated in Accra, Ghana,
is a tertiary hospital and a referral centre for the Greater
Accra Region, and also a centre for postgraduate
training in various disciplines including obstetrics and
gynaecology. Although it is primarily a Military
Hospital, it provides services to both military personnel
and the general civilian population. It is also the second
biggest hospital in the city situated almost at the centre
of Accra, which is the capital city of Ghana. The hospital
has a 600-bed capacity with the Obstetrics and
Gynaecology Department having 58 Beds.

The city lies in the savannah belt between the Central
and Volta regions with its population being essentially a
melting pot of diverse ethnic groups with a dominance
of the Ga—Adangbe tribe. The population in the city is
about 5 million and the major occupation ranges from
marketing goods and services, civil service and fishing.
The educational levels of the populace are mainly
secondary and tertiary levels for the white collar
working population, but a large proportion who work in
the informal sector have only basic education.

The antenatal clinic is held at the maternity outpatient
department during the working week days of Mondays
to Wednesdays and Fridays. Each of the four teams has
a fixed day to run the antenatal clinic. Activities on each
clinic day include booking of new patients; follow up of
old patients, HIV counselling and testing and patient
education. Thursdays are used to see patients reporting
for the booking visit. At the booking visit the
identification particulars of the patient and a full history
are taken. Each patient undergoes a thorough physical
examination including general examination, respiratory,
cardiovascular and gastrointestinal systems, nervous
system and musculoskeletal systems. The obstetric
examination is done and this information and any
subsequent information are recorded in specially
designed patient hand-held “Maternal Health Record
Book”. Most other medical institutions in Ghana use
these booklets.

At the booking visit, the patient is weighed, her
height is measured and the urine is tested for proteins
and sugar with a dipstick. Investigations requested for
on the first visit are haemoglobin estimation and sickling
test (if positive haemoglobin electrophoresis), blood
group and rhesus factor, VDRL test, G6PD enzyme
activity, urine for microscopy and biochemistry and
stool for microscopy. Referred patients who had these
tests done prior to referral do not have to routinely repeat
them. Other tests or repeat tests are ordered as indicated.

Patients are seen monthly up to twenty-eight weeks
gestation, then fortnightly until thirty-six weeks
gestation and then weekly until delivery. In complicated
pregnancies, patients are seen more frequently, or as the
Obstetrician in charge may determine. Patients who
require admission are admitted to the maternity lying-in
wards.

Study period
From 15" June 2015 to 22" March 2016

Sample size determination

The sample size calculation was done with the help
of Epi-info 7 Statistical software. The sample size was
calculated for an unmatched cohort using Fleiss method
with the correction factor® at a power of 80% and a 95%
confidence interval to detect the minimum Odds ratio of
3.4 between normal and abnormal BMI mothers based
on literature. Similarly, a prevalence rate of
hypertension in pregnancy of 10% was adapted from
literature. The calculated sample size for the study was
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178. However, adding a 10% non-response/ attrition
rate, a sample size of 196 was used with 98 participants
in each category.

Inclusion criteria

All antenatal attendants with normal blood pressure
and with BMI within 18.5-24.9 were classified as
normal BMI, and BMI equal to or greater than 25 was
classified as abnormal BMI.

Exclusion criteria

e Foetal complications including multiple pregnancy
and molar pregnancy

e Anomaly scan showing any foetal anomaly

e Patients with chronic medical conditions for
example pre-existing hypertension before 20
weeks, renal disease and diabetes mellitus.

Data collection: Tools and methods

The primary tool used for data collection in this
study was a structured questionnaire, which was
administered by the principal investigator, and five
research assistants who were trained at the beginning of
the study to ensure standardisation of reporting.

The questionnaire was pretested at the antenatal
clinic of the military hospital over 4 working days to
improve the quality of data collection. Another meeting
was scheduled after the pretesting was done and this
helped to address issues and questions that came up
during the pretesting period.

The participants who fitted the inclusion criteria
and gave their informed consent, were recruited between
12 and 17 weeks, and were seen 2 weeks afterwards with
their laboratory results, so as to be enrolled in the study.
The dating of the pregnancy was done using a first
trimester ultrasound scan. The scales that were used
were Seca electronic scales and the patients were made
to remove their shoes and have minimal clothing on. For
the BP check, the patient had to be seated, and the right
arm was used with a mercury sphygmomanometer with
appropriate cuff for each patient, placed at the level of
the heart.

At the initial visit, the patients were recruited based
on their BMI into two groups, and those that consented
to participate were given their laboratory requests and
were seen 2 weeks afterwards, to be enrolled in the
study. At the enrolment visit, at less than 20 weeks of
pregnancy, a personal history was obtained and
demographic data was collected. Also the BMI and
blood pressure of patients were taken. This was
important, so that patients with chronic Hypertension
can be identified and excluded. The two groups based
on normal BMI and abnormal BMI were then be
followed up by trained research staff at clinic visits
scheduled every 4 weeks, after 20 weeks of gestation,
then every 2 weeks after 28 weeks to 36 weeks, and
weekly thereafter till delivery.

A standard mercury sphygmomanometer was used
to measure blood pressure with the patients in a seated

position. Diastolic blood pressure was determined with

the fifth Korotkoff sound unless the diastolic

measurement approached zero, when the fourth sound
was used. A mid-stream voided urine specimen was

collected for measurement of protein by dipstick. A

dipstick measurement indicating proteinuria of >1+ (300

mg/l) in a clean-catch, midstream urine sample was

considered as positive. A dipstick measurement of zero
or trace in the confirmatory sample was considered
negative. BMI was categorized as normal weight (BMI

18.0- 24.9), overweight (BMI 25.0-29.9), and obese

(BMI >30.0). The patients were categorised into normal

BMI group (BMI 18.5- 24.9), and abnormal BMI group

(BMI equal to or greater than 25).

Pregnancy Induced Hypertension was diagnosed if
the systolic blood pressure is equal to or greater than
140mmHg and the diastolic blood pressure is equal to or
greater than 90mmHg at two different times at least 6
hours apart, in the second half of pregnancy. Pre-
eclampsia was diagnosed if there was an increased blood
pressure equal to or greater than 140/90 mmHg with
proteinuria, which occurs in the second half of
pregnancy, after 20 weeks of pregnancy in a known
normotensive non-proteinuric woman. Proteinuria in
this situation is more than 300mg in a 24hour urine
sample or more than 1+ on urine dipstick measurement.
1+ denotes 300mg/l of urine protein. Eclampsia was
diagnosed with the occurrence of convulsion in a pre-
eclampsia patient in the absence of coincidental
neurologic disease. After delivery, the needed data were
extracted from patient’s folders, admission and
discharge books at the labour and recovery wards as well
as from obstetric operation entry book. Babies sent to
NICU were also noted.

The information that was extracted included:

1. The socio-demographic data such as age,
occupation, education level, marital status,
occupation, level of income.

2. Development of hypertensive disease in a previous
pregnancy and length of stay with current partner.

3. The blood pressure and the weights as determined
at each visit.

4. The mode of delivery and attendance at Neonatal
intensive care unit

Pregnancies were not allowed to progress beyond 42

weeks. All those who develop Hypertension were

treated according to standard treatment guidelines

Data analysis

Data was originally entered using SPSS version 16
and the ensuing dataset extracted into Stata-SE version
12.0 for extensive checks and data cleaning. A
descriptive analysis was performed to show the
proportion of expectant mothers in each BMI
classification that developed hypertensive disease in
pregnancy. A general descriptive analysis of the study
participants was first performed and assessed
parameters compared between normal BMI group and
abnormal BMI group. Simple logistic regression models
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were built for of each of the independent (or exposure)
variables and the dependent (or outcome) variable
(hypertension in  pregnancy) to understand the
relationship between these variables and diabetes. The
crude odds ratios (ORs) and P-values from Wald tests of
these variables were noted.

Multivariate logistic regression was used to estimate the
total effect of BMI at less than 20 weeks on the risk of
hypertensive in pregnancy. BMI was modelled as a
continuous variable rather than a categorical variable.
This is because using BMI as a categorical variable
assumes a constant risk within a category and a large
jump in risk with the next category, which is usually not
biologically plausible®. Variables that showed an
association with the outcome variable were noted in the
other of their strength of association and later included
in the multivariate analysis. An explorative analysis of
all independent variables that were associated with
hypertension in pregnancy in the univariate logistic
regression analysis (i.e. p-value<0.05) were treated as
covariates and used to build a multivariate model using
the backward fitting approach. The associated covariates
in the univariate analysis were entered into a logistic
regression model. The covariates used in the final model
(multivariate) were based on literature on confounding
factors that were likely to be independent risk factors for
hypertensive disease in pregnancy. The factors that were
strongly associated, having a p value < 0.05 therefore
met the definition of confounding, and was added to the
final model of a multivariate logistic regression. ORs
were calculated to approximate risk ratios.

Ethical consideration

The Institutional Review Board of the 37 Military
Hospital, Accra, approved the study. A written consent
was obtained from all study participants after meeting
the inclusion criteria.

Results

Out of the total of 196 respondents at the initial
booking visit, one was lost to follow up and so was
excluded from the analysis. A total of 195 respondents
were obtained with 97 in the normal BMI group and 98
in the abnormal BMI group. Their baseline
characteristics have been shown in Table 1.

Demographic characteristics

Majority (62/97) of the normal BMI group
representing 63.92% were aged between 27 to 35 years
with the minimum age for this BMI category being 19
years and the maximum being 39 years. There was a
similar pattern for the abnormal BMI category with
majority (69/97) in the age group of 27 to 35 years
representing 70.41%, with the minimum age being 16
and the maximum age being 49 years as shown in Table
1. Majority (80/97) of the normal BMI group
representing 82.47% were married whilst 68 (out of 98),

also a majority, and representing 69.39% for the
abnormal BMI category were married.

The level of income for the abnormal BMI category
was higher with about 56 (out of 98), representing
57.14% earning 1000Gh or more whilst 32 (out of 97),
representing 32.98% earned 1000 Gh cedis or more for
the normal BMI category.

The level of income for the partners of respondents
was higher for those with abnormal BMI, with 87 (out
of 98), representing 88.77% of them earning 1000 Gh
cedis or more and 62 (out of 97) representing 63.91% of
the partners for the normal BMI group earning 1000 Gh
cedis or more. 167 of the respondents out the 195
respondents had either secondary or tertiary education
representing about 85.64%. 148 of the respondents,
representing 75.90% were married.

BMI category characteristics

Majority (51/97) of the normal BMI group had
tertiary education (52.58%) and 33 out of 97,
representing 34.02% had secondary education. For the
abnormal BMI category, 37 (out of 98), representing
37.76% had tertiary education and 46 (out of 98),
representing 46.94% had secondary education as shown
in Table 1. The mean weight at the booking visit for the
normal BMI group was 58.33kg+ 5.66. The minimum
weight in this group was 44kg and the maximum was
76. The mean weight at the booking visit for those in the
abnormal BMI category was 82.80kg+10.16. The
minimum weight in this group was 63 and the maximum
weight was 129.

The mean measured height in the normal BMI
category was 1.655m+0.057. The minimum height in
this BMI category was 1.53m and the maximum was
1.83m. The mean measured height in the abnormal BMI
category was 1.638m+ 0.067. The minimum height in
this BMI category was 1.53m and the maximum was
1.83m. Majority of the normal BMI group were
nulliparous (48.45%) while 39.18% were primiparous.
39.80% of the abnormal BMI group were nulliparous
whiles 33.67% were primiparous. Majority (56.70%) of
the normal BMI group had stayed with their current
partner for between 1 and 5 years with about 17.53%
having stayed for less than 1 year with the current
partner. Majority (77.55%) of the respondents in the
abnormal BMI group had stayed with the current partner
for between 1 and 5 years with 6.12% having stayed
with their partners for less than 1 year. At the booking
visit, the mean BMI for nulliparous women was 25.68
with a standard deviation of 5.52. The minimum BMI
for nulliparous women was 15.41 and the maximum
BMI was 41.64. Multiparous women had a higher BMI,
with the mean BMI being 28.47 with a standard
deviation of 6.35. The minimum BMI for multiparous
women was 16.14 and the maximum was 42.97. The
prevalence of obesity from the study sample was
21.03%, using the weight at the booking visit. This is
further illustrated in Figure 2.
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Table 1. Baseline characteristics and demography of respondents

Maternal Age (years)

Unexposed/Normal BMI (%)

16-26 23 (23.71) 14 (14.29)
27-35 62 (63.92) 69 (70.41)
36 Or older 12 (12.37) 15 (15.31)
Educational level of
Respondents
None 1(1.03) 3 (3.06)
Primary 12 (12.37) 12 (12.34)
Secondary 33 (34.02) 46 (46.94)
Tertiary 51 (52.58) 37 (37.76)
Unexposed/Normal BMI (%) Exposed/Abnormal BMI (%)
N=97 N=98
Respondents level of
income*
<500 18 (18.56) 11 (11.22)
500-1000 32 (32.99) 26 (26.53)
1000-1500 23 (23.71) 25 (25.51)
1500-2000 4(4.12) 19 (19.39)
>2000 5 (5.15) 12 (12.24)
Unemployed 15 (15.46) 5 (5.10)
Income level of partner *
<500 5 (5.15)
500-1000 29 (29.90) 10 (10.20)
1000-1500 26 (26.80) 30 (30.61)
1500-2000 16 (16.49) 23 (23.47)
>2000 20 (20.62) 34 (34.69)
Unemployed 1(1.04) 1(1.03)

Exposed/Abnormal BMI (%)

N=97 N=98
Marital Status*
Unmarried 17 (17.53) 30 (30.61)
Married 80 (82.47) 68 (69.39)
Hypertensive disease in
previous pregnancy**
No 90 (93.75) 91 (92.86)
Yes 6 (6.25) 7(7.14)
Parity*
Nulliparous 47 (48.45) 39 (39.80)
Primiparous 38 (39.18) 33(33.67)
Multiparous 12 (12.37) 26 (26.53)
Length of stay with
current partner*
Less than 1 year 17 (17.53) 6 (6.12)
Between 1 and 5 years 55 (56.70) 76 (77.55)
Between 5 and 10years 24 (24.74) 12 (12.24)
More than 10 years 1(1.03) 4 (4.08)

*The following had a strong association with BMI classification,

Marital status P value 0.033

Respondent’s level of income P value 0.001

Income of partner P value 0.002

Parity P value 0.044
Length of stay with current partner P value 0.002

**There was one non-respondent for this variable
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Fig 1: Box plot comparing normal BMI with abnormal
BMI and ages at booking visit

BMI categories
pregnancy

4% of the normal BMI category had pre-eclampsia
whilst 6% of abnormal BMI category had pre-
eclampsia. 6 (6.25%) out of 96 of the normal BMI group
said they had developed hypertensive disease in a
previous pregnancy whilst 1 did not respond. 7 (7.14%)
out of 98 in the abnormal BMI group said they had
developed hypertensive disease in a previous pregnancy.

and hypertensive disease in

I Obese
I Normal

Overweight

Figure 2: Pie chart showing BMI classification at the
booking visit

9 women in the normal BMI group, representing
9.28% developed hypertensive disease in pregnancy
whilst 14 representing 14.29% in the abnormal BMI
group developed hypertensive disease in pregnancy.
Also 4 women in the normal BMI category, representing

4.12% developed pre-eclampsia whilst 6 in the
abnormal BMI category, representing 6.12% developed
pre-eclampsia. The overall prevalence of Hypertensive
disease in pregnancy was 11.79%. The overall
prevalence of preeclampsia was 5.12%

Delivery and outcomes

A total of 16 of the 23 women who developed
hypertensive disease had caesarean section representing
69.57%. A total of 6 women who were obese had
caesarean section among the women that developed
hypertensive disease in pregnancy representing about
26.09% of them.
A total of 13 of the babies delivered were sent to the
neonatal Intensive Care Unit, representing 6.7% of
respondent deliveries. The number of babies of
respondents with hypertensive disease in pregnancy that
went to NICU was 6 representing 46.15% of the babies
that has been sent to NICU. Two out of the 6 babies from
the hypertensive women that were sent to NICU, were
from mothers in the obese group, representing 15.38%.

Crude analysis

Parity, as well as the number of years of stay with
the current partner were determined to be independent
risk factors for the development of hypertensive disease
in pregnancy with crude analysis, both having a p value
less than 0.05.

Univariate Analysis

With univariate logistic regression, the age group,
parity, length of stay with current partner, hypertensive
disease in a previous pregnancy and the enrolment BMI,
at less than 20 weeks were independent risk factors for
the development of hypertensive disease in pregnancy,
all having p values less than 0.05. This is shown in Table
2 below

Table 2: Univariate Analysis of variables showing
positive association with Hypertensive disease in
Pregnancy

Enrolment BMI | 1.0880(1.0068-1.1757) | 0.0328
27-35 years 0.2057(0.0644-0.6568) | <0.0001
36 years or older | 2.5210(8108-7.8388)

Parity 0.4946(0.3013-0.7191) | 0.0182
Hypertensive 5.6597(1.6729-19.1474) | 0.0097
disease in

previous

pregnancy

Length of stay | 0.4645(0.3013-0.7190) | <0.0001
with partner

For the age group, using univariate logistic regression,
the age group between 16 to 26 years was compared with
the age group between 27 to 35 years and 36 years or



Enrolment BMI

March 2018

Vol. 7 No. 1

Postgraduate Medical Journal of Ghana

greater with the risk of developing hypertensive disease
in pregnancy. The OR for the age group between 27 and
35 years was 0.206 (C1 0.064-0.657). The OR for the age
group 36 years or greater was 2.5 (Cl 0.811-7.839) as
shown in Table 2. For the variable, hypertension in
previous pregnancy, the OR of developing hypertensive
disease in the index pregnancy was 5.660 (Cl 1.673-
19.147) as shown in Table 2.

From the enrolment, which was less than 20 weeks

of gestation, to delivery 9.78% in the normal BMI group
developed Hypertensive disease in pregnancy whilst
13.59% in the abnormal BMI group developed
Hypertensive disease in pregnancy. This result however
failed to reach significance with crude analysis at a P
value of 0.41. However with the application of the
univariate logistic regression, the p value of the
enrolment BMI at pregnancy less than 20 weeks became
0.0328, which was strongly associated with the risk of
developing hypertensive disease in preghancy. The OR
was 1.0880(ClI 1.0068-1.1757).
The OR for BMI group 18-24.9 (normal weight) was
0.1084 (CI 0.0545-0.2157). The OR for BMI group 25-
29.9 (overweight) was 0.5764 (Cl 0.1180-2.8138). The
OR for BMI group 30 or greater (obese) was 1.9415 (ClI
0.7678-4.9095)

Multivariate Analysis

With the multivariate logistic regression, using the
independent risk factors of age, hypertension in previous
pregnancy, length of stay with current partner and
parity, the p value was less than 0.001 showing a strong
association between abnormal BMI at less than 20
weeks of gestation and the risk of developing
Hypertensive disease in pregnancy which is shown in
Table 3 below.

Table 3: Multivariate analysis showing the BMI at
enrolment, and risk of developing hypertensive disease
in pregnancy, controlling for confounding factors.
n=194*

1.1356(1.0292-1.2530)

1.08(1.0068-1.1758)

disease in pregnancy, and to determine and quantify the
effect of Body Mass Index on the risk of Hypertensive
disease in pregnancy whilst controlling for other
important confounders.

Socio-demographic characteristics of the study
population

This study was done among an urban population in
the city of Accra and so there might be certain
differences even though the general socio-demographic
characteristics reflect what pertains in the whole country
of Ghana. According to the Ghana Demographic and
Health Survey, 2008°, 21% of women in the
reproductive age group had no formal at all whilst 4%
had tertiary education. In the study population 2.05%
had no formal education whilst 45.13% had had tertiary
education. The difference can be explained by the fact
that the 37 Military Hospital is located in the capital city
of the country where schools, colleges and universities
are easily accessible compared to other parts of the
country.
Also, according to the Ghana Demographic and Health
Survey, 2008° 59% of women were married or in a
union whilst it was 75.90% in the study population,
largely reflecting the majority which pertains nationally.

Prevalence of Obesity

The prevalence of obesity from the study sample
was 21.03%, using the weight at the booking visit. This
was comparable to what was found by Yogev et al,
2009% in the USA, which gave a prevalence of obesity
among pregnant women to be between 18.5% and
38.3%. It is however slightly higher than the general
prevalence of obesity in Accra found by Biritwum et al,
2005, which was 16%. This can be explained by the
higher income earnings of the study population and the
tendency for sedentary lifestyles leading to obesity.

Prevalence of Hypertensive disease in pregnancy
The overall prevalence of Hypertensive disease in
pregnancy was 11.79%. The overall prevalence of
preeclampsia was 5.12%. This corresponds to the
worldwide prevalence of 10% for hypertensive disease
in pregnancy and 2-8% for pre-eclampsia®>. The

27-35 years 0.2057(0.0644-0.6568) | 0.3076(0.0794-1.1916) prevalence of preeclampsia also corresponds to a study
g?deryears or done in Benin City, Nigeria, which was 5.6%, however

2.5210(0.8108-7.8389) | 4.6661(1.0638-20.4667) the overall prevalence of Hypertensive disease in
Parity 0.4946(0.2568-0.9526) | 0.3637(0.1579-0.8373) pregnancy was higher than that found in Benin City of

7.2%?2,

Hypertensive 5.6597(1.6729-19.1474) | 10.3907(1.7037-63.3708)

disease in Delivery outcomes
previous A total of 16 of the 23 women who developed
pregnancy hypertensive disease had caesarean section representing

Length of stay | 0.4655(0.3013-0.7190) 0.1540(0.0504-0.4709)

with partner

69.57%. This is comparable to what was found by Hall
et al, 20002 where 80% of them had caesarean section.

*There was one missing variable in the final model
Discussion

The essence of this prospective cohort study was to
determine the prevalence of obesity and hypertensive

This is because the core treatment in literature for
hypertensive disease in pregnancy is delivery* and
sometimes has to be done preterm, with an unfavourable
cervix so when induction of labour fails caesarean

10
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section has to be done. Also a total of 6 obese women
had caesarean section, which represents 26.09% of the
23 women who developed hypertensive disease in
pregnancy. This is comparable to a meta-analysis by
Poobalan et al (2008), which showed that 29.02% of
obese women had caesarean section®. This high
percentage is because obesity is an independent risk
factor for a caresarean section®.

A total of 13 of the babies delivered were sent to the
neonatal Intensive Care Unit, with the number of babies
of respondents with hypertensive disease in pregnancy
that went to NICU being 6 representing 46.15% of
respondent deliveries that were sent to NICU. This is
slightly higher than what was found by Hall et al, 2000%
where 40.7% of the babies born to early onset pre-
eclamptics had been sent to NICU. This can be
explained by the fact that our study included the whole
spectrum of hypertensive disease in pregnancy. Also 2
of the women in the obese group had their babies sent to
NICU representing 15.38%. This was comparable to
what was found by Yogev et al (2005), in obese non-
diabetic pregnant women who had 12.3% of their babies
being sent to NICU?®,

BMI categories
pregnancy

The results show that BMI before 20 weeks is a
strong independent risk factor for the development of
hypertensive disease in pregnancy. It also shows a
strong association between increasing BMI at enrolment
of the study, which was before 20 weeks and the risk of
developing hypertensive disease in pregnancy. This
corresponds to what was found by Bodnar et al, 2005,
The age group of 27 to 35 years was protective with an
unadjusted OR of 0.2057(0.0644-0.6568). However age
group 36 years or greater had an OR of 2.5210(0.8108-
7.8389), showing a 2.5 times increased risk of
developing hypertensive disease in pregnancy compared
to age group 16 to 26 years. This therefore shows that
the best time to have children is in this age group, to
reduce the risk of hypertensive disease in pregnancy
which is corroborated by published literature which
shows that the extremes of age have an increased risk of
developing hypertensive disease in pregnancy?é.
The OR for hypertensive disease in a previous
pregnancy was 5.6597(1.6729-19.1474), which shows a
high risk 5 times of developing hypertension in
pregnancy. This is corroborated by published studies by
Duckitt, 2005 who got an OR 7.19 (5.85-8.83) for
developing pre-eclampsia, in a woman with a previous
history of pre-eclampsia. This information is therefore
very useful so that such patients can be labelled as high
risk and be seen more frequently and be given more
attention in the second half of pregnancy. The length of
stay was also positively associated with a p value of
<0.0001 with a negative association as shown in Table
2. This therefore shows that the shorter the time couples
stay together before pregnancy, the higher the risk of
developing hypertensive disease in pregnancy. This also

and hypertensive disease in
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agrees with what Klonoff-Cohen et al, 1989'° found
with logistic regression results suggest increasing risk
of preeclampsia with decreasing amounts of sperm and
seminal fluid exposure by a factor of 1.34 per quartile.

The BMI at enrolment in the study was positively
associated with the risk of developing hypertensive
disease in pregnancy. It shows that increasing BMI even
within the normal BMI group leads to an increased risk
of developing hypertensive disease in pregnancy. The
OR from enrolment BMI was 1.08 (1.0068-1.1758),
showing an 8% increase in risk for each unit of BMI
increase which agrees with published literaturel’.
Bodnar et al, 20057 found a sharp rise in risk across
most of the BMI distribution indicates that the risk of
preeclampsia increases even within traditional BMI
categories. For instance in the study by Bodnar et al,
women with a BMI of 28 are 40% more likely to develop
preeclampsia as women with a BMI of 25 (adjusted OR:
1.4; 95% confidence interval, 1.1-1.6), even though both
are considered overweight by conventional cut off
points.

The OR for BMI group 30 or greater (obese) was
1.9415 (CI 0.7678-4.9095) showing an increase in risk
when obese compared to overweight was 0.5764 (ClI
0.1180-2.8138) and normal weight which was 0.1084
(C1 0.0545-0.2157). The high OR for BMI group 30 or
greater (obese) being 1.9415, gives almost double the
risk for developing hypertensive disease in preghancy.
One author found a substantially increased risk of
hypertensive disease in pregnancy with high BMI 26 to
34.9 and greater than 35%°. Women can therefore be
advised to lose weight prior to getting pregnant to reduce
the risk of developing hypertensive disease in
pregnancy. There was an increased proportion of
respondents developing hypertensive disease in
pregnancy for the abnormal BMI group (14%),
compared to 9% in the normal BMI group which agrees
with published literature®.

The mechanisms underlying the BMI—preeclampsia
relation have yet to be identified. Reduced placental
perfusion, secondary to abnormal implantation and
subsequent reduced placental vascularization, is the
defining feature of preeclampsia??. However, it has been
noted that not all women with reduced placental
perfusion, develop preeclampsia. This paradox has led
to the theory that preeclampsia is a two stage disorder
with maternal-foetal interactions necessary to link the
two stages?.

Reduced placental perfusion is thought of as the
first stage, while the second stage, the maternal
syndrome, develops in a subgroup of women with
certain genetic, environmental and behavioural
characteristics as a response to factors produced by the
poorly perfused placenta®. In a suitable maternal
environment, oxidative stress and  subsequent
endothelial activation and injury result, initiating the
coagulation cascade and ensuing multisystem
sequelae?*. Abnormal BMI (Overweight and obesity)
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can be postulated as one such predisposing maternal
characteristic'’.

However on the causal pathway between abnormal
BMI and Hypertensive disease in pregnancy, factors like
parity, the number of years of stay with the partner,
hypertensive disease in previous pregnancy were found
to be independent risk factors for the development of
hypertensive disease in pregnancy from our study and so
had to be controlled for. This is corroborated by
published literature®>'4%°, These factors therefore
provide the appropriate maternal environment?* for the
development of hypertensive disease in pregnancy. The
observed association between abnormal BMI in the first
half of pregnancy and hypertensive disease in pregnancy
may be confounded by the presence of chronic
hypertension?, diabetes mellitus?’, each of which are
known risk factors for preeclampsia. These were
therefore part of the exclusion criteria.

Conclusion

The study found an increased risk of developing
Hypertensive disease in pregnancy with increase in BMI
within each BMI category. There is also an increased
risk (almost double) of developing hypertensive disease
in pregnancy in obese pregnant women.

Limitations

The contribution of the baby’s weight as pregnancy
advanced to the maternal BMI could not be reasonably
accounted for. For example, if the BMI was 26 and after
delivery it dropped to 24 she was now of normal BMI.

Another limitation was that a history of
hypertension in a previous pregnancy was self-reported.
This was therefore subject to recall bias. However the
strength of association was strong, which agreed with
published data.

The other limitation was the generalizability of the
findings as the sample was taken from patients only
attending the 37 Military Hospital for antenatal care.
This is a tertiary hospital and so overweight and obese
pregnant women were likely to be referred to the
hospital from primary care providers. The results
however agreed with published literature so were quite
representative.

Recommendations

Medical practitioners attending to obese pregnant
women should monitor their blood pressures carefully,
especially in the second trimester because they are at an
increased risk of developing hypertensive disease in
pregnancy. There should be adequate health education
on overweight and obese women embarking on
pregnancy to try to reduce their weight. Future studies
should also confirm hypertensive disease in a previous
pregnancy from medical records and not from recall of
patients.
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