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ARTICLE INFO ABSTRACT
L. . Background: Globally 2.73% of pregnant women suffer from hypertension.
Or ’gmal Article Currently, there is still a gap of knowledge in Zimbabwe on hypertensive

disorders of pregnancy hence the present study.
Methods: An analytical cross-sectional study was conducted. The structured
checklist was used to extract data. HBP was measured two times on the right
arm using an electronic device (OMRON HEM-7261) with an average of two
readings. Patient records were used to collect secondary data from prenatal care
OPEN 8ACCESS visits and laboratory tests. We used simple random sampling methods to screen
prenatal care records for pregnant women. All pregnant women at Parirenyatwa
Group of Hospitals in 2022 were eligible and constituted our study population.
The sample size was determined statistically by power analysis using
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Mahamane Salissou Maibouge HBP in pregnancy and risk factors were determined by Fisher exact test using
Tanko Graph Pad (Prism version6.0), P < 0.05 was set as statistically significant.

salissoum@africau.edu Results: 240 pregnant women were enrolled given a prevalence of HBP of

25%. Most pregnant women having HBP are 36 to 40 years old and located in
urban areas (92%, n = 55). Gestational age 33 % (n = 5), Gravida 3-4 (33%, n =
13) Parity 3-4 (74%, n = 25), and Multiple Pregnancy (25%, n = 5) were the
most associated with HBP. Pre-existing hypertension was the most common
comorbidity 92%.Family history of HBP (OR = 4.62, 95%, Cl = 1.4-15.1),
p = 0.016) and age being < 30 years OR= 0.26, 95%, Cl = 0.14-0.49), p =
0.0001) were associated with HBP.

Conclusions: The prevalence of HBP in pregnancy was higher (25%) than the
worldwide prevalence of 2.7% and risk factors are mainly age and family
history of HBP.
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Introduction

Hypertensive disorders of pregnancy (HDP ) is a
spectrum of conditions of vascular origin and
systemic manifestations having mixt etiology of
genetic and acquired factors taking place during
pregnancy Women can develop different types of
high blood pressure during pregnancies which are
chronic hypertension, gestational hypertension, or
preeclampsia This commonly used classification
takes into account the time of appearance of the
condition about pregnancy (1, 2, 3). In addition
Stroke, placental abruption, preterm deliveries,
intra-uterine growth retardation (IUGR), intra-
uterine death, as well as maternal morbidity and
mortality are some of the complications experienced
with pregnancy (4). Worldwide 2.73 % of pregnant
women suffer from hypertension. Incidence of
chronic hypertension, preeclampsia, and eclampsia
have been recorded to be 0.29%, 2.16%, and 0.28%
in that order (5). High blood pressure during
pregnancy has been linked to risk factors such as
type 2 diabetes, chronic hypertension, and raised
blood lipids associated with rapid urbanization and
changing lifestyles (6). While blood pressure
measurement is routinely monitored as a part of
antenatal care, it is important to get a better
understanding of the burden of hypertension during
pregnancy and its associated risk factors.
Identification of modifiable risk factors would be
vital for the primary prevention of this condition and
for avoiding adverse maternal and fetal outcomes.

Nevertheless, in Africa, the prevalence of
hypertension in pregnant women is higher (7). In
Harare, Zimbabwe an increase in referrals due to
high blood pressure in pregnant women to central
hospitals from 2009 to 2011 has been experienced.
High blood pressure in the past years till date has
caused complications during and after pregnancy
(8). Maternal and perinatal mortality in Zimbabwe
study done by Tshimamga et al in 2009 proved that
high blood pressure in pregnant women was one of
the top five causes of maternal mortality and the
third highest reason for referral in labor (9).
Mortality of mothers giving birth has been
increasing in the past years at Parirenyatwa Group
of Hospitals because of high blood pressure in
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pregnant women. An increase in referrals for
gestational hypertension from 20.7% in 2009 to
44% in 2011 has been recorded in central hospitals.
The studies done before did not outline if this was a
prevalence or case management at the primary care
level (10). In addition, the overall and type-specific
prevalence of hypertensive disorders of pregnancy
(HDP) and associated risk factors are unknown in
Sub-Saharan Africa including Zimbabwe (11).
Hypertensive disorders of pregnancy contribute to
14% and 16% of maternal mortality in the world
and in Sub-Saharan Africa, respectively (12). Hence
there is a need to determine prevalence based on
region, the subtype of HDP, and risk factor, this will
educate policymakers and guide strategies for early
detection, prevention, and management of these
disorders in Zimbabwe. Currently, Harare City has
experienced an increase in referrals due to
Hypertensive  disorders  of  pregnancy to
Parirenyatwa central hospitals, Despite this increase
the prevalence of subtypes of HDP and their
associated risk factor are currently unknown The
aim of the current study was to provide recent data
to add on body of knowledge on the prevalence and
risk factors of high blood pressure in pregnant
women at Parirenyatwa Hospital for the period of
January 2022 - December 2022.

Methods

Study Design, Statistical population, sample,
and sampling method

This research was an analytical cross-sectional
study conducted at the Mbuya Nehanda maternity
ward unit located at Parirenyatwa Hospital, in
Zimbabwe. Observations at the hospital were done
and data was collected. It described the prevalence
rate of high blood pressure in pregnant women and
potential risk factors associated. The study included
all women who were pregnant with or without high
blood pressure at Parirenyatwa Group of Hospitals
for the period of January to December 2022 while
non-pregnant and women on termination of
pregnancy were excluded. To determine the
Sampling Size we have used the formula N = 72,
[p*q)/d?), where N = sample size z,, = related to
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Normal distribution for alpha equal to 5 % is 1.96, d
= absolute precision/level of significance. P =
expected prevalence, g = 1-p, using the previous
study carried out by Muti et al 2015, the prevalence
of pregnant women with high blood was assumed to
be 19.4% (10). When the prevalence is between 10-
90 %, the precision is recommended to be
approximately below 5%. Sample size, N =
(1.96/0.05)* X 0.194 (1-0.194) = 240.

Tools

Patient records were used to collect data.
Midwives and gynecologists were also asked
questions for the collection of data. Experienced
Midwives' and gynecologists recorded Blood
pressure. High blood pressure was measured two
times on the right arm of the selected subject using
an automatic electronic device (OMRON HEM-
7261). The average of two readings was used. The
patient sat in a comfortable position, remained quiet
and the arm cuff was placed on the patient’s arm.
The cuff inflated and then slowly deflated and the
measurement was read on the machine Simple
random sampling was used to sample our sample
size of 240 women out of the total study
population of all pregnant women with or
without HBP admitted at Parirenyatwa hospital
during the year 2022.

Data Collection

After obtaining approval from the local ethics
committee (AUREC), AUREC Approval letter
Number (AUREC 2616/23), and permission from
Parirenyatwa Hospital, data was collected from
patients’ records. Data from the prenatal care visits
and laboratory tests was collected. Permission from
the prenatal care supervisor and laboratory manager
was required. Data was collected from record
review using a structured and pre-tested checklist.
The training was given to both data collectors and
supervisors. Three midwives were assigned to
collect the data; one supervisor was assigned to
supervise the quality of data collection.

Data analysis procedures

Records of pregnant women's hypertensive and
non-hypertensive cases were collected via their
medical records retrieved and checked for
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hypertension during pregnancy. Records that show
one of the four HDP types (gestational
hypertension, chronic hypertension, pre-eclampsia/
eclampsia, or superimposed hypertension) and non-
hypertensive all were counted under each group.
The criterion used was an elevation of blood
pressure for gestational hypertension whereas blood
pressure, protein urea, and other laboratory
investigations were used as criteria for other types
of hypertensive disorders. Then finally descriptive
and inferential statics were used to determine factors
that were associated with hypertension. Descriptive
statistics such as frequency, a measure of central
tendency, and a measure of dispersion were
calculated. Data such as socio-demographic factors
including age, blood pressure recordings medical
history of the patient. Data was collected from
patients records who were between the ages of 20
and 44 years. Other demographic characteristics like
religion were also considered so that we were able
to know if the causes of high blood pressure are
religiously related. Socioeconomic characteristics
were also used for data collection so that we know
those who have a lower socioeconomic status and
cannot afford antenatal care checkups.

Data Analysis

Our dependent variable was Hypertensive
disorder of pregnancy. Our Independent variables
were Demographic factors such as age, Residential
area, marital status, Plan of pregnancy, Previous
Obstetric factors: and Gravida Parity. Abortion
histories, Antenatal Care (ANC) follow-up, and
Multiplicity of pregnancies were also included as
well as previous disease conditions: Pre-existing
hypertension and family history of hypertension.
For risk factors analysis we have conducted
randomization to minimize bias and the effect of
confounding  variables through a random
mechanism to select a sample from our target
population hence through randomization we ensured
that each patient has an equal chance of being
enrolled in the study, where we generate
comparable comparison groups, which are alike in
all the important aspects. Hence the independent
variable values were randomized to eliminate the
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selection bias, and for the groups concerning many
known and unknown confounding or prognostic
variables the Fisher exact test was conducted ClI
OR (Odd Ratio), and the P value was set at P < 0.05
as statistically significant for risk factors analysis A
descriptive statistic test of frequency was used to
establish the prevalence. Graphic Pad (version)
statistical software was used to analyze data.

Results
Socio-demographic and clinical characteristics

of study participants

Demographic characteristics analysis revealed
that the majority of the study participants were from
Harare city. The majority of pregnant women with
hypertension are in the age range of 36-40 years old
and most of them were married and have their
pregnancy. Furthermore increase in age is directly
proportional to the increased risk of HBP More than
half of the participants were Christians and
employed, Table 1.

Table 1. Socio-demographic characteristics

Variables Total Pregnant N =180 Pregnant with HBP N =60

Age Groups (Years)

20-25 75 (42%) 8 (13%)

26-30 45 (25%) 13 (22%)

31-35 37 (21%) 17 (28%)

36-40 23 (13%) 22 (37%)
Urban Residential Area

Yes 153 (85%) 55 (92%)

No 27 (15%) 5 (8%)
Marital Status

Yes 160 (89%) 50 (83%)

No 20 (11%) 10 (17%)
Plan of Pregnancy

Yes 130 (72%) 40 (67%)

No 50 (28%) 20 (33%)
Christianity

Yes 120 (67%) 35 (58%)

No 60 (33%) 25 (42%)
Employment

Yes 100 (56%) 40 (67%)

No 80 (44%) 20 (33%)

Gestational age for the study participants was
mostly in the 3 (67% for pregnant women without
hypertension and 33% for preghant women with
hypertension), 32 cases 2™ (78% of pregnant
women without HBP and 22% of women with
HBP), and lastly 1% trimester (75% pregnant
without HBP and 25% for pregnant with HBP).
Gravida, parity, multiplicity of pregnancy, and
ANC visits were also other obstetric factors that
were looked at during the study. Hypertension in
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pregnancy is high in the late stages of pregnancy
(i.e. 3" trimester -45 patients out of 60), Table 2.
Many pregnant women visit the hospital during
their 3" trimester but a few go to ANC visits more
than 2 times. Both gravida and parity also increase
more at greater than 4.

During the time the study was done a few
women had twins no triplets or quadruplets were
recorded, Table 2.
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Table 2. Obstetric factors associated with pregnancy at PGH in 2022 (N = 240)

. Pregnant, without HBP  Pregnant with HBP Total
Obstetric Factor N = 180 N = 60 (with + without HBP)

Gestational age

1% trimester 10 (67%) 5 (33%) 15

2" trimester 35 (78%) 10 (22%) 45

3" trimester 135 (75%) 45 (25%) 180
Gravida

1-2 53 (76%) 17 (24%) 70

34 27 (68%) 13 (33%) 40

>4 100 (77%) 30 (23%) 130
Parity

1-2 65 (74%) 23 (26%) 88

3-4 25 (74%) 9 (74%) 34

>4 90 (76%) 28 (24%) 118
ANC visits

1-2 95 (76%) 30 (24%) 125

3-4 35 (66%) 18 (34%) 53

>4 50 (81%) 12 (19%) 62
Multiplicity of pregnancy 15 (75%) 5 (25%) 20

Risk factors associated with HBP in pregnancy P =0.0001, and family history of HBP
The main potential statistically significant risk OR 4.62 95% CI (1.4-15.1) P = 0.016 (Fisher
factors associated with HBP in pregnancy were exact test)

age < 30 years old OR 0.26 95% CI (0.14-0.49),

Table 3. Disease factors associated with HBP during pregnancy (Fisher's exact test, N = 240)

Pregnant no Pregnant+ P Value
Variable HBP HBP OR 9% two- e
N = 180 N = 60 sided 0
Pre-existing
hyf(’gsrtens'on 20 (11%) 5 (8%) 0.72(0.26-2.03) 063  0.75(0.29- 1.91)
No 160 (89%) 55 (92%)
Family History of HBP
Yes 5 (3%) 7 (12%) 4.62 (1.4-15.1) 0.016 4.2 (1.38-12.75)
No 175 (97%) 53 (88%)
History of DM
Yes 15 (8%) 2 (3%) 2.5 (0.5 13.2) 0.25 2.2 (0.5-8.57)
No 155 (92%) 58 (97%)
Age (Years)
<30 120 21 0.26 (0.14-0.49)  0.0001  0.52 (0.36 0.75)
> 30 60 39
O R: Odd Ratio. C I: Confidence Interval, RR: Relative Risk
Prevalence of High Blood Pressure in (60%) followed by pre-eclampsia and the least
pregnancy stratified by type of hypertension common finding was chronic hypertension
Of the 240 patients who were involved in the (Figure 1).

study, the majority had gestational hypertension
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B Pre Eclampsia
Bl Chronic Hypertension
B Gestational Hypertesion

Figure 1. Prevalence of disorders of HBP in pregnancy stratified by categories

Prevalence of hypertension in pregnant women
stratified by age groups

The majority of the study participants were in
the age group of 20-25 years and the last group
was in the age range of 36-40 years (12.5%).
Patients with hypertension in pregnancy are in
their majority found in the 35-40 years age group

37%

Pregnant with HBP

(37%). Women in the age group of 35-40 years
were almost 3 times more likely to suffer from
high blood pressure compared to younger women.
The total number of patients involved in the study
was 240 and those diagnosed with hypertension
were 60 patients and this yielded a prevalence of
HBP in pregnant women of 25% (Figure2).

Age range in Year

& 2025
@ 2630
@ 3135
@ 3540

Number of Cases

Figure 2. Prevalence of HBP in pregnancy stratified by age group

Discussion

Reports from systematic review and meta-
analysis including studies from 24 African
countries revealed a significantly  higher
Prevalence of Hypertensive disorders of pregnancy
(HDP) in Central and Western Africa; where the
burden of HDP in Africa is high, with about one in
10 pregnancies affected (13). In the case of
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Zimbabwe, our present study indicated socio-
demographic characteristics that in majority of the
study participants are from urban areas and the
majority are in the age range of 20 to 30 years old.
In this study, HBP is more common in Urban than
rural and a similar finding was found in a study by
Raj et al 2018 where a low prevalence was found
in rural settings (14). Our findings indicate high
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prevalence within the age range of 31 to 40 years
similar finding was found in a study conducted by
Ye et al 2014 in China (15) and Berhe, A. K et al
2018 in Ethiopia (16). The opposite study by
Umesawa et al 2017 found a low prevalence (17)
our study found a high prevalence of gestational
hypertension and preeclampsia Our finding
indicates a high prevalence within the age range of
31 to 40 years as reported previously gestational
hypertension and preeclampsia increased with
gestational age (18). And in this present study this
could be associated with unemployment and
interrupted ANC which are the most predominant
finding associated with these conditions.
Umesawa, et al 2017 study similar to our study
finding lower education appears to be a modifiable
risk factors for HBP. Furthermore similar to their
study, our study indicated preexisting hypertension
and diabetes mellitus appear to be non-modifiable
risk factors (17). The obstetrical factor associated
with HBP in pregnancy in this present study is
mainly Gestational age at 3rd trimester of
pregnancy, Parity 3-4, ANC 1,2. In our study, the
prevalence is low among multigravida (25%) while
opposite findings were reported in a study
conducted in India where The prevalence was high
primigravida (54%) compared to multigravida
(46%) (19). As the number of fetuses a mother is
carrying increases (multiplicity of pregnancy) the
risk of high blood pressure in pregnancy increases.
Preventing and/or managing high blood pressure in
pregnancy lowers the risk of low birth weight and
its implications. Another risk factor for high blood
pressure in pregnancy includes the fact that
pregnant women are facing delays in being
attended to during their ANC visits. This is caused
by a lack of staff, ambulances, or other vital
resources (these include BP machines), which
raises the risk of maternal and newborn mortality
due to high blood pressure. The prevalence of high
blood pressure in pregnant women was 25%
(60/240) which is still high when compared to the
worldwide Global prevalence, of 2.7% in pregnant
women HDP and low when compared to the
Tanzania study which found it to be 26.7% (20).
Among potential risk factor that significantly leads
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to HBP found in this study are mainly the family
history of high blood pressure and being aged 30
years old and above and this corroborates with
studies conducted by (Umesawa et al 2017, and
Valerie et al 2021) which reported similar findings
(17, 21). It might also be a result of more
pregnancies being scheduled as a result of the drop
in maternal costs. Many women tend to get
pregnant easily since maternal costs are low now,
thus a large number of pregnant women were
present in the study. Furthermore, the high
prevalence of high blood pressure in pregnant
women was linked to certain characteristics such
as multiplicity of pregnancy. According to
previous studies, chronic hypertension,
preeclampsia and have been recorded to be 0.29%,
and 2.16% in that order (5). Gestational
hypertension was 20.7% in 2009 to 44% in 2011
which is still low when compared to this present
study which found prevalence for preeclampsia,
chronic hypertension, and gestational hypertension
at 23%, 17%, and 60% respectively. This showed a
high prevalence of high blood pressure in pregnant
women stratified by high blood pressure types.
The present study reported a high prevalence of
Gestational hypertension and pre-eclampsia when
compared to a study conducted in India which
reported a low prevalence of Gestational
hypertension and pre-eclampsia and this disparity
could be likely be attributed to differences in study
design and study setting which differ among the
two studies. However, Similarities with our
findings were reported by Valérie et al 2021 in a
study conducted in France where chronic
hypertension and pre-eclampsia were associated
with HBP during pregnancy (21).

Despite previous study has been done in
Zimbabwe on the prevalence of HBP in pregnant
women (Muti M, 2015) still there has not been a
reduction in these morbidity and mortality rates
rather there has been an increase in the rates
therefore still enough data are lacking, hence the
present findings add more data on the gap of
knowledge in this matter. It gives awareness to
pregnant women when the need arises when they
go to their ANC visits and to the health workers it
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could guide them for awareness programs, in
educating women (pregnant or not pregnant). The
potential weakness of this study is: that the site of
the study limited the researcher since the study was
done at Parirenyatwa Group of Hospitals only.
Consequently, it is impossible to rule out potential
selection prejudice. The data provided is unable to
give us a straight answer on the onset of the
disease during pregnancy as many women did not
have their high blood pressure checked before
pregnancy and during the first weeks of pregnancy.
The study is prone to bias as pregnant women who
were left out might have different characteristics
from those who were involved in the study. Those
who were excluded might differ in some ways
from those who were included in the research.
Also, some would have died because they could
not access health services. Records for patients
who are already dead have been archived already
and this can be hard to access them. Another
limitation of this study was his focus on the
bivariate analysis of risk factors even though
efforts were made through randomization to limit
the effect of confounding variables still the study
may have some bias hence we recommend a large-
scale study involving multivariate analysis of
additional risk factors which were not explored in
this present study.

Conclusion

There is an increase in the rate of hypertensive
disorders of pregnancy in this study, HBP is still a
common pregnancy-related disorder in Zimbabwe
Risk factors are mainly Previous Family History of
HBP, Gravida, parity, ANC, and age where the
problem is higher among older women aged
>30 years. Gestational hypertension is the most
common finding. Therefore, early detection and
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treatment for HBP are needed for pregnant mothers
aged >30 years old. National studies and reviews
in Zimbabwe are needed to show the association of
HBP in pregnancy with other socio-demographic,
maternal, and health service-related factors.
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