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INTRODUCTION
a health

j{‘ypertension is
concern.l' It is the most common cardiovascular

Background: Hypertension (HTN) is the commonest cardiovascular risk factor
in sub-Saharan Africa. It is a global public health threat, often associated with
significant morbidities and mortality with rising prevalence both in rural and
semi-urban areas of economically disadvantaged countries. Aim: This study
aimed to assess the determinants of blood pressure control among patients
with hypertension receiving care at the Irrua Specialist Teaching Hospital in
Southern Nigeria. Patients and Methods: A cross-sectional study of 502
consenting hypertensive adults receiving care at the Irrua Specialist Teaching
Hospital, Irrua in Edo State, South-south Nigeria. A pre-tested semi-structured
interviewer-administered questionnaire was used to collect data which was
analyzed using SPSS version 21 and the level of significance was set at P < 0.05.
Results: Five hundred and two participants (226 males, 276 females) completed
the study with a mean age of 52.98 £ 12.82 years. Optimal blood pressure
control was found in 15.5% of the study participants. Blood pressure control was
significantly associated with being married (OR 1.549, CI: 1.040-2.309), having a
monthly household income of over N50,000 (OR 1.691, CI: 0.999-2.863), engaging
in physical activity (OR = 1.537, CI: 0.989-2.388), and not being obese evidenced
by a normal Waist Hip Ratio (OR = 2.276, CI: 1.555-3.332). Conclusion: Blood
pressure control to target goal was low in the study population and achieved
only in less than one-fifth of respondents on antihypertensive therapy. Numerous
socio-demographic and lifestyle variables were shown to be associated with blood
pressure control. Physicians should emphasize medication adherence and lifestyle
modification approaches in hypertensive adults.
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Modification of dietary habits and physical activity
condition of global 1is of utmost importance in the non-pharmacological

management of hypertension. They are also beneficial

risk factor in sub-Saharan Africa.”! It is a major
risk factor for heart failure, stroke, and kidney
failure.®) The prevalence of hypertension in Nigeria
from the meta-analysis of studies between 1980 and
2013 is put at 28.9% with a projected prevalence rate of
30.8% by the year 2030." Lifestyle factors like obesity,
physical inactivity, a diet high in salt and unsaturated
fats, and social habits like alcohol consumption and
cigarette smoking contribute to the rising prevalence of
hypertension globally.!#>!
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in controlling and preventing other comorbidities that
increase cardiovascular risk. Significant reductions
in systolic blood pressure (SBP) and diastolic blood

pressure (DBP) which can be sustained up to 24 hours
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after exercise have been observed in individuals who
partake in exercise.!*!

Uncontrolled hypertension leads to severe cardiovascular
diseases, renal failure, and mortality.'” Blood
pressure (BP) levels have been proven to be directly
associated with the risk of coronary heart disease and
stroke recurrence.'! Furthermore, the link between
blood pressure and the risk of cardiovascular disease
events is independent of other risk factors, implying
that the higher the blood pressure, the higher the risk
of heart failure, and end-stage renal disease.!'"" High
blood pressure is associated with at least 7.6 million
deaths per year worldwide (13.5% of all deaths),
making it the leading risk factor for cardiovascular
diseases.!'?! Despite the availability of multiple effective
antihypertensive medications with proven benefits in
reducing cardiovascular morbidity and mortality, control
of hypertension remains poor.'>!?! In both high and low
income countries, less than 27% and 10%, respectively,
of hypertensive patients have achieved their target blood
pressure. 314

The aim of this study was to assess the determinants of
blood pressure control among hypertensives receiving
treatment in our facility. This will guide in patients’
education on the appropriate measures that will help
them achieve better blood pressure control and reduce
morbidities associated with poor control.

METHODOLOGY

This was a descriptive cross-sectional study conducted
in the general and medical outpatient clinics of Irrua
Specialist Teaching Hospital, Irrua, a rural community
in Edo State, Southern Nigeria. Systematic sampling
was used to recruit 502 consenting adults who were
diagnosed with hypertension for at least one year. The
study was conducted over a three-month period (January
to March 2021).

A semi-structured interviewer-administered pre-tested
questionnaire was used to collect data from respondents.
Blood pressure was measured with an Omron digital
sphygmomanometer (OMRON M2 Classic Intellisense)
and the mean of three readings 10 minutes apart was
recorded. Blood pressure less than 140/90 mmHg
was classified as controlled while those greater than
140/90 mmHg were classified as uncontrolled. Waist
circumference was determined using a non-stretchable
tape placed midway between the coastal margin and the
iliac crest. Hip circumference was determined using the
same tape at the level of the greater trochanter. Waist
Hip Ratio (WHR) was determined by dividing the waist
circumference by the hip circumference and WHR <1.0
for men and <0.9 for women were classified as normal
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while those with a Waist Hip Ratio of >1.0 for men
and >0.9 for women were classified as obese.

The data were analyzed using the Statistical Package
for Social Sciences (SPSS) version 21 and the level of
significance was set at P < 0.05. Ethical approval was
obtained from the ethics department of Irrua Specialist
Teaching Hospital and written informed consent was
obtained from respondents after a detailed explanation
of the study and procedures to them.

Operational definitions

In line with the World Health Organization and the Joint
National Committee on Prevention, Detection Evaluation
and Treatment of high blood pressure,!'>"”] Hypertension
was defined as SBP greater than or equal to 140 mmHg
and/or DBP greater than or equal to 90 mmHg or being
on drug therapy for hypertension.

Participants whose BP were less than 140/90 mmHg
were classified as controlled (Optimal control for
BP <120/80 mmHg and fair control for BP between
120/80 and <140/90 mmHG) while those with BP greater
than 140/90 mmHg were classified as uncontrolled.

Waist Hip Ratio (WHR) of <1.0 for men and <0.9 for
women were classified as normal while those with Waist
Hip Ratio of >1.0 for men and >0.9 for women were
classified as obese.

Consumption of 5 or more servings of fruits and
vegetables was considered adequate; a serving of fruit
being one medium size of any fruit and a serving of
vegetable being a half cup of cooked or raw vegetable.
Excessive salt was defined as intake of greater than
5 g per day according to WHO and this was assessed
by asking respondents whether they added extra
salt to food or use much salt in cooking. Fatty meat
consumption was defined as consumption of beef and
red meat.

RESuULTS

Of the 502 respondents, 55.0% were females, 32.5%
were less than 45 years, 49.0% were aged 46-65%
and the rest (18.5%) were older than 65 years, while
the mean age was 52.98 + 12.82 years. More than
half (61.4%) of respondents had secondary education,
21.9% had tertiary education, 11.9% had primary
education while few (4.8%) had no formal education.
Quite a number (44.6%) of respondents earned below
the national minimum wage of N30,000 per month
while few (4.4%) earned above N100,000, and more
than half (58.2%) of respondents were Non-Government
employees. Most (66.1%) of respondents were married,
13.5% were widowed, 5.4% were divorced, 72.3% were
Christians while 27.3% practiced Islam [Table 1].
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Table 1: Socio-demographics and Waist Hip Ratio of
Respondents (n=502)

Table 2: Association between Socio-demographics and
BP control among Respondents (n=02)

Variable n %
Sex
Male 226 45.0
Female 276 55.0
Age
<45 years 163 32,5
46-65 years 246 49.0
>65 years 93 18.5

Mean age=52.98+12.82
Highest Level of Education

No formal education 24 4.8
Primary 60 11.9
Secondary 308 61.4
Tertiary 110 21.9
Household income (Naira)
<30,000 224 44.6
30,000-50,000 213 42.4
50,000-100,000 43 8.6
>100,000 22 4.4
Employment status
Non-Government employee 342 68.1
Government employee 96 19.1
Unemployed 64 12.8
Marital status
Divorced 27 5.4
Married 332 66.1
Separated 30 6.0
Single 45 9.0
Widowed 68 13.5
Religion
Christianity 363 72.3
Islam 137 273
Traditional 2 0.4
Waist Hip Ratio
Normal 232 46.2
Obesity 270 53.8

The majority 325 (64.8%) of respondents had poor BP
control, while others had fair 99 (19.7%) and optimal
78 (15.5%) BP control, respectively [Figure 1].

This study found that highest level of education
(p = 0.004), monthly household income (p = 0.028),
employment status (p = 0.034), marital status (p = 0.031),
and religion (p = 0.005) were significantly associated
with BP control [Table 2].

Also, there was a significant association between BP
control and level of physical activity (p = 0.039),
smoking (p = 0.049), salt consumption (p = 0.015),
duration of hypertension (p = 0.004), and Waist Hip
Ratio (p < 0.001) [Table 3].

Multiple Logistic Regression was done to determine risk
factors for poor BP control while adjusting for associated

Variable BP control Ve P
Good 177 Poor 325
(%) (%)
Sex 0.564  0.453
Male 84 (37.2) 142 (62.8)
Female 93 (33.7) 183 (66.3)
Age 0.438  0.803
<45 years 57 (35.0) 106 (65.0)
46-65 years 90 (36.6) 156 (63.4)
>65 years 30 (32.3) 63(67.7)
Highest Level of 8.907 0.003*
Education
Non Graduate 125 (29.2) 267 (70.8)
Graduate 52 (47.3) 58 (52.7)
Household 3.882  0.049*
income (Naira)
<50,000 147 (33.6) 290 (66.4)
> 50,000 30 (46.2) 35(53.8)
Employment status 7.016 0.008*
Non-Government 132 (32.5) 274 (67.5)
employee
Government employee 45 (46.9) 51 (53.1)
Marital status 4.663 0.031%*
Currently Married 128 (38.6) 204 (61.4)
Currently Unmarried 49 (28.8) 121 (71.2)
Religion 10.606 0.005*
Christianity 143 (39.4) 220 (60.6)
Islam 34 (24.8) 103 (75.2)
Traditional 0(0.0)  2(100.0)

*Statistically significant

m Optimal BP control
m Fair BP control

325, Poor BP control
65%

Figure 1: BP control among respondents

socio-demographics (education level, household income,
employment status, marital status, level of activity,
smoking, salt intake, duration of hypertension, and
Waist Hip Ratio). Blood pressure was more likely to be
controlled in respondents who had a household monthly
income of over N 50,000 (OR 1.691, CI: 0.999-2.863),
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Table 3: Association between lifestyle factors and BP
control among Respondents

Variable BP control 1 P
Good 177  Poor 325
(%) (%)
Level of Physical 4.258 0.039*%
Activity
Yes 45(43.3) 59 (56.7)
No 132 (33.2) 266 (66.8)
No of servings of 1.883  0.390
fruits and vegetables
<2 45(31.0) 100 (69.0)
3-4 108 (36.4) 189 (63.6)
>5 24 (40.0) 36 (60.0)
Tobacco Smoking 6.588 0.010%*
Yes 39(26.7) 107 (73.3)
No 138 (38.8) 218(61.2)
Alcohol Intake 1.227  0.268
Yes 47 (39.5) 72 (60.5)
No 130 (33.9) 253 (66.1)
Excessive salt intake 5.877 0.015*
Yes 49 (28.2)  125(71.8)
No 128 (39.0) 200 (61.0)
Fatty Meat Intake 0.487  0.485
Yes 89 (33.8) 174 (66.2)
No 88(36.8) 151(63.2)
Refined Sugar Intake 2.133  0.146
Yes 62 (31.6) 134 (68.4)
No 115(37.6) 191 (62.4)
Duration of 8.489  0.004*
hypertension
<5 years 59 (28.0) 152 (72.0)
>5 years 118 (40.5) 173 (59.5)
Waist Hip Ratio 18.810 <0.001*
Normal 118 (43.7) 152 (56.3)
Obesity 59 (25.4) 173 (74.6)

Table 4: Logistic regression on sociodemographic
characteristics and BP control among respondents

Variable Odds P 95% C.I. for
Ratio Odds Ratio
Lower Upper
Highest Level of Education  0.522  0.003  0.340 0.803
Monthly Income 1.691  0.049  0.999 2.863
Employment Status 0.546  0.009  0.348 0.858
Marital Status 1.549  0.031 1.040 2.309
Physical Activity 1.537  0.039  0.989 2.388
Smoking 0.576  0.011  0.377 0.880
Salt Intake 0.613  0.015 0411 0912
Duration of Hypertension 0.569  0.004 0.389 0.833
Waist Hip Ratio 2276  <0.001 1.555 3.332

were currently married (OR 1.549, CI: 1.040-2.309),
more active physically (OR = 1.537, CI: 0.989-2.388)
and had a normal Waist Hip Ratio (OR = 2.276, CI:
1.555-3.332). [Table 4].
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DISCUSSION

Blood pressure control to target goal was low in the
study population and achieved only in less than one-fifth
of respondents on blood pressure lowering medications.
This compares to 12.4% and 17.2% in studies conducted
in Zaria and Enugu, respectively, at similar tertiary
teaching hospital settings.''®!'”! However, this figure is
lower than the results of surveys conducted in tertiary
institutions in Port Harcourt (36.69%), Kano (34.5%),
Abeokuta (46.4%), and Tlorin (53.3%).['"21 Tt was also
lower than values in some African countries,”>* Saudi
Arabia,® and Korea.?® The relatively higher percentage
of blood pressure control in these studies may be linked
to easy access to medications and medical facilities.
Overall, majority (64.8%) of respondents had poor BP
control. Although optimum blood pressure control to less
than 140/90 mmHg is a primary strategy for reducing
death and disability due to cardiovascular disease, it has
remained a global challenge. Several studies have also
demonstrated the importance of effective blood pressure
control.[18:2227]

The patients’ average age was 52.98 years, which was
similar to that reported in other researches.!!%20:2829]
The gender distribution revealed a 55.0 percent female
predominance, which is consistent with the findings of
earlier studies.?**-!1 This may be due to the superior
health-seeking behavior of the female population. In this
study, socio-demographic characteristics such as age and
gender had no significant correlation with blood pressure
regulation. Similarly, age was not associated with blood
pressure control in a study conducted in Port Harcourt
by Douglas et all™ Yet in another study, Asgedom
et al,* in Southwest Ethiopia, discovered that
individuals aged 65 years and higher had considerably
poorer blood pressure control. In a study conducted in
south-western Nigeria by Ibrahim et al 2 advanced
age and diabetes were significant contributors to poor
blood pressure control. In a number of studies, old age
has been recognized as a significant risk factor for poor
BP control.??22"1 This could be because the elderly are
more prone to having many co-morbidities, which can
have a major impact on blood pressure control. Previous
research has connected old age to a loss of systemic
arterial elasticity, which leads to a rise in systolic
blood pressure.?*?7 As a result, clinicians caring for
elderly hypertensives should look for and manage any
concomitant comorbidities.

This study found an association between monthly
household income and blood pressure regulation. A lot
of our patients were paid less than the federal minimum
wage, which may have hampered their capacity to
procure medications and follow treatment plans,

Cass |
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resulting in poor blood pressure control. In addition,
Nigeria’s national health insurance scheme has a low
coverage rate.’¥] Earlier studies showed that patients
with hypertension who have health insurance have
been demonstrated to have improved drug adherence
and blood pressure control.”¥ This study also found a
significant difference in blood pressure control among
respondents who were married compared to those
who were not married. This could be due to emotional
stability associated with marriage as well as spousal
support which married couples enjoy.

Respondents who are better educated are more likely
to comprehend their ailment and likely resultant
complications and stick to their treatment plan.
Cheong et al.’¥ observed that patients with less than
a secondary education were more likely to have poor
BP management, similar to our findings. In Ido-EKkiti,
Ibrahim et al.®¥ found that working as a government
employee provides a source of income for hypertensive
patients, allowing them to conduct effective health
education and adherence screening as a strategy
to lowering cardiovascular risks associated with
uncontrolled hypertension. Furthermore, the majority are
more likely to be aware of the importance of appropriate
healthcare.

The level of physical activity was an important
determinant of BP control in this study. In Southwest
Ethiopia, Asgedom et al.?"! had similar findings. Despite
the significant association between physical activity and
BP control in our study, it is crucial to note that only
a small percentage of participants engaged in any form
of physical exercise, which is consistent with earlier
results!'®3) In Nigerial®>*) and other parts of the world,”!
the practice of regular exercise is suboptimal among
hypertensives. Although moderate-intensity exercise has
been shown to improve blood pressure control, there are
rising concerns about adherence.?>37

Excessive salt intake, tobacco use, and duration of
hypertension were all associated with poor blood pressure
control in our study. Patients with a greater than 5-year
history of hypertension were more likely to have poor
blood pressure control. While Asgedom et «l.*" found
that adding salt to meals was related to uncontrolled
blood pressure, however, found no relationship between
blood pressure control and duration of hypertension.
This, however, contradicts a report in Port Harcourt by
Douglas et al.,'” who found no correlation between salt
intake and blood pressure control.

In the Port Harcourt study by Douglas et al.,'! alcohol
consumption was significantly linked to blood pressure
regulation, which contradicts our findings. They

discovered that persons who currently consume alcohol
are twice more likely to have uncontrolled blood pressure
than those who do not."”? This difference in finding may
be due to the fact that our study participants were mostly
women, and men in our society consume more alcohol.
This is crucial because alcohol consumption is a known
risk factor for cardiovascular diseases.

Obesity was observed to be associated with blood pressure
management in more than half of our respondents.
Obesity is a well-known risk for hypertension and this
could have a role in the study’s poor blood pressure
regulation. Physicians’ lack of emphasis on lifestyle
change and non-drug methods may be responsible for
the low control rate. As a result, lifestyle modification
and non-drug treatment strategies such as education,
weight loss, salt restriction, and regular exercise should
be emphasized and intensified in the care of our patients.

Limitations

The study was limited by the fact that it was
hospital-based and cross-sectional in nature. A sizeable
proportion of patients with hypertension in Nigeria
patronizes patent medicine stores and self-medicate.
The response from this study was based on self-report;
hence, there may be a recall bias. Also, the study did
not evaluate the drug regimen of our respondents to
adequately determine the role of medication adherence
in blood pressure regulation in this population. The
respondent’s comorbidities such as diabetes mellitus and
dyslipidemia were also not evaluated. These have been
found by several studies to be negative determinants of
blood pressure control.[20-21:3]

CONCLUSION

Our study established that respondents had a low and
unsatisfactory level of BP control. This finding in a
tertiary setting may imply that lower levels of healthcare
may have lower control rates in this region. Numerous
socio-demographic and lifestyle variables were shown to
be associated with blood pressure regulation. In patients
with hypertension, lifestyle adjustment of risk factors
like obesity, as well as non-drug therapy approaches
should, necessarily, therefore be emphasized and
intensified in addition to adherence to drug treatment.
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