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Abstract

Introduction: with the introduction of newer and
safer antiretroviral drugs, HIV positive persons are
now living longer. Consequently, cardiovascular
diseases associated with ageing and chronic low
grade inflammation due to the presence of the virus
are increasingly found in this population. This study
aimed to assess the prevalence and control of
hypertension among people living with HIV (PLHIV)
receiving care at a Nigerian hospital. Methods: this
cross-sectional study was conducted as part of the
Patient’s HIV Knowledge Questionnaire (PHKQ)
validation study among HIV positive outpatients at
the University of Uyo Teaching Hospital, Uyo, Akwa
Ibom State, Nigeria. Hypertension was self-reported
and confirmed by a documented physician
diagnosis in the patient’s case notes and/or self-
reported use of antihypertensive medication. For
each participant, the average of two close blood
pressure (BP) measurements obtained using an
automatic upper arm BP monitor was taken as the
BP. Hypertension control was defined as SBP <140
mmHg and DBP <90 mmHg. Data were analysed
using the Statistical Product and Service Solutions
(SPSS) v.21.0. Results were considered significant at
p < 0.05. Results: prevalence of hypertension
among PLHIV was 24.9%. Age (OR = 1.112, Cl =
1.074 — 1.151, p < 0.001), body mass index (OR =
1.087, Cl = 1.024 — 1.154, p = 0.004) and duration
on antiretroviral therapy (OR = 1.169, Cl = 1.090 —
1.254, p < 0.001) significantly predicted
hypertension. Only 19 (24.4%) participants had
controlled hypertension. Conclusion: hypertension
is common among PLHIV seeking care at a Nigerian
hospital. However, its control remains suboptimal.
Regular screening for hypertension, its appropriate
treatment and optimal control are essential in
PLHIV.

Introduction

Improved methods of detection of the human
immunodeficiency virus (HIV) as well as the
availability of more effective management
modalities have helped in reducing morbidity and

improving the survival of people living with HIV
(PLHIV) [1]. This, in turn, has led to an increase in
the long term complications of HIV infection,
particularly associated with non-communicable
diseases such as dyslipidemia, insulin resistance
and hypertension [1-3].

Hypertension, the leading risk factor for
cardiovascular and cerebrovascular mortality
worldwide [4] seems to be common in HIV infected
individuals [5-9], and continues to be on the
increase [10]. Varying prevalence rates of
hypertension among PLHIV have been reported:
Kwarisiima et al. [11] reported a prevalence of 11%
in rural Uganda; Baekken et al. [12] reported a
prevalence of 31.7% in Norway; a South African
study recorded a prevalence of 41.2% [13]. Results
of a systematic review indicated an estimated
global hypertension prevalence of 25.2% among
PLHIV [14]. In Nigeria, prevalence rates range from
12.3% in Ido Ekiti, Ekiti State [15] to as high as 50.3%
in Jos, Plateau state [5].

The presence of established risk factors such
as obesity, diabetes mellitus and renal
insufficiency [16], as well as HIV-related factors
have been adduced to explain the increasing
incidence and prevalence of hypertension in
PLHIV [16-19]. Continuous activation of the
immune system and persistent inflammation,
which are common in HIV infection, are implicated
in the development of cardiovascular disease in this
population [20]. Also, antiretroviral drugs (ARDs)
such as protease inhibitors (e.g. lopinavir/ritonavir)
and zidovudine-lamivudine-nevirapine ARD
combination have been associated with the
development of hypertension in PLHIV [5, 17, 21].
Isa et al. [5] reported that 31% of PLHIV in their
study setting developed hypertension 12 months
after initiating antiretroviral therapy (ART).
However, there are contrasting evidence that the
use of ARDs appears to lower the prevalence of
hypertension [12], or not even associated with
hypertension [9, 15, 22]. Yet, there are studies
which have reported higher prevalence in HIV-
negative adults compared with HIV-positive
adults [11, 23, 24]. Regardless of the relationship
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between both conditions, it has been argued that
countries with a high burden of HIV like Nigeria may
also have a high burden of non-communicable
diseases, e.g., hypertension [25].

The higher the blood pressure (BP), the greater the
likelihood of developing heart attack, heart failure,
stroke, and kidney diseases. The ultimate public
health goal of antihypertensive therapy, therefore,
is to reduce cardiovascular and renal morbidity and
mortality by treating systolic blood pressure (SBP)
and diastolic blood pressure (DBP) to targets that
are <140/90 mmHg [26, 27]. Nevertheless,
studies [10, 21, 28] suggest that the management
of hypertension remains unsatisfactory globally. A
retrospective study conducted in Ugandan [10] for
instance, reported that only 23% of HIV infected
individuals with comorbid hypertension received
antihypertensive treatment within the period
under review; in the HIV-HY study [28], more than
half of hypertensive PLHIV had uncontrolled
hypertension. A study conducted among PLHIV in
Brazil [29] indicated that only 20.9% of patients
who were aware of their hypertensive condition
were controlled. In a longitudinal cohort study of
PLHIV in Oslo [30], hypertension control was
obtained in only 22% of patients on
antihypertensive therapy. In another study [11],
85% of HIV-infected individuals who were
hypertensive were not taking medication for
hypertension, and half of those on medication had
uncontrolled hypertension. Such studies are
however scanty in Nigeria. Thus, the present study
was conducted to assess the prevalence and
control of hypertension among PLHIV receiving
care at a Nigerian tertiary health institution.

Methods

Study population and data collection: this was a
cross-sectional study conducted as part of the
Patient’s HIV Knowledge Questionnaire (PHKQ)
validation study [31] among HIV positive persons
attending clinic at the University of Uyo Teaching
Hospital (UUTH). UUTH is a 500-bed capacity,
government-owned, tertiary hospital located in
Uyo, the capital city of Akwa Ibom State, Nigeria. At

the time of data collection, HIV care services were
being supported by the Family Health International
(FHI) - 360 in collaboration with the United States
Agency for International Development (USAID).
Sample size determination had been described in
the validation study [31]. The study included adult
(at least 18 years) HIV positive persons who had
been on ART for at least 3 months, and who gave
informed consent to participate. Patients with
cognitive impairment or who were too ill to
participate were excluded. Participants were
recruited by convenience. Hypertension was self-
reported as a response to the question: ‘Do you
have high blood pressure?” An affirmative answer
to this question was confirmed by physician
diagnosis documented in the patient’s case notes
and/or self-reported use of antihypertensive
medication.

Blood pressure measurements were taken at the
clinic by trained staff using a validated automatic
upper arm BP monitor (Omron M3, Omron
Healthcare Co., Ltd. Kyoto, Japan). Three readings
were measured 30 seconds apart on the left upper
arm, with the participant being still in a sitting
position following at least 10 minutes of rest. The
average of two close readings was taken as the BP.
Hypertension control was defined as SBP <140
mmHg and DBP <90 mmHg. We used a goal of
<140/90 mmHg due to the presence of comorbid
HIV infection, and the increased susceptibility to
metabolic abnormalities and kidney disease in
PLHIV. This is in line with the Eight Report of the
Joint National Committee on Detection, Evaluation,
and Treatment of High BP (JNC 8) which
recommends a goal BP of <140/90 mmHg in adults
with diabetes or chronic kidney disease [27].
Weight and height were measured as part of the
clinic routine and documented in the case notes.
These were used in the determination of the body
mass index (BMI), defined as weight in kilograms
divided by height in meters squared, for each
participant. The study was conducted between
August and September 2018.

Ethics approval: approval to conduct this study was
obtained from the Health Research Ethical
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Committee of UUTH (approval number:
UUTH/AD/S/96/VOLXXI/188). Written informed
consent was obtained from participants.

Statistical analysis: data were coded and analysed
using the Statistical Product and Service Solutions
(SPSS, IBM Inc, Chicago, IL) v. 21.0. Frequencies and
percentages were used to summarize categorical
data; mean (standard deviation, SD) and median
(interquartile range, IQR) were used to summarize
continuous data with normal and non-normal
distributions, respectively. Binary  logistic
regression analyses were carried out to examine
associations between each patient variable and
hypertension. However, length of time since HIV
diagnosis was not used in the analyses due to its
collinearity with duration on ART. Finally, the
significant variables were included in a multivariate
logistic regression model to determine the true
predictors of hypertension. Missing data were
handled by list wise deletion. All analyses were
considered significant at p < 0.05.

Results

Out of the 430 eligible patients approached, 417
agreed to participate, giving a response rate of
97.0%. Those who declined gave reasons for non-
participation such as lack of interest, lack of time,
or inability to read. Females constituted the
majority (68.6%) of our study population. The
median (IQR) age was 38 (32 - 47) years. Most
(44.1%) of the respondents had had up to
secondary education. About half of them were
married (56.4%) and currently employed (53.2%)
(Table 1).

Prevalence of hypertension among our study
population was 24.9%. Binary logistic regression
indicated that age, body mass index (BMI), marital
status and duration on ART were independent
predictors of hypertension. However, marital
status was not a significant predictor in the final
regression model. Increasing age (odds ratio, OR =
1.112; confidence interval, Cl = 1.074 - 1.151; p <
0.001), BMI (OR = 1.087; Cl = 1.024 - 1.154; p =
0.004) and duration of treatment with ARDs (OR =

1.169; CI=1.090 - 1.254; p < 0.001) were associated
with increased odds of developing hypertension
(Table 2).

Majority (75.6%) of our hypertensive participants
had uncontrolled hypertension; only 19 (24.4%)
were controlled. Eighty-four (83.2%) were already
on ART before hypertension was diagnosed; only 8
(7.9%) reported prior knowledge of their
hypertension  diagnosis before ART was
commenced. Nine (8.9%) were diagnosed with
hypertension about the same time they tested
positive for HIV.

Discussion

The present study aimed to determine the
prevalence and control of hypertension among
PLHIV seeking care at a tertiary health facility in
Nigeria. We found a hypertension prevalence of
24.9% among the study population. Mean SBP and
DBP were 152 + 20 mmHg and 90 = 11 mmHg
respectively. Patient age, BMI, and length of time
on ART were significant predictors of hypertension
in the multivariate logistic regression model.
Hypertension control was observed only in 24.4%
of hypertensive participants. Hypertension
prevalence in our study is similar to findings of
earlier studies [14, 29]. However, this value is much
higher than the prevalence reported in Cross River
State, Nigeria [32], and in Uganda [11] but lower
than results of studies conducted in Northern
Nigeria [5], New York City [33] and Malaysia [22].

Our study showed that only about a quarter of
hypertensive patients had controlled hypertension.
This is similar to reports of previous studies [28, 30],
but lower than the control rates observed in earlier
studies [11, 28, 33]. A Tanzanian study [8] however
reported a much lower control of 2.3% among HIV-
infected individuals studied. This could have been
due to the fact that only about a quarter of the
patients in that study knew that they were
hypertensive, and only 16.3% of the participants
were on antihypertensive drugs. In our study,
however, hypertension was self-reported (and
confirmed by physician diagnosis documented in
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the case notes). Hence, participants were already
aware of their hypertension diagnosis and had
been on antihypertensive medications prior to the
study. Our study thus agree with results of a
systematic review which indicated that the rates of
hypertension control in the general African
population is low, never exceeding 45% irrespective
of levels of awareness and treatment [34].

Poor BP control, both in HIV-infected and in the
general uninfected population, can be due to a
variety of causes including poor adherence on the
part of the patient (which may be due to a myriad
of reasons), costs of medication, clinical inertia,
poor patient-provider communication, interactions
of antihypertensive medications with food, herbs
or other drugs, and even psychological factors.
Nevertheless, efforts to manage hypertension
adequately in people infected with HIV should be
intensified to reduce the risk of cardiovascular
disease, which is increasingly associated with
mortality in this population [35].

In line with earlier studies [5, 6, 11, 22], patient age
significantly predicted hypertension in our study. A
similar Nigerian study [32] found an association
between age and hypertension in bivariate
analysis, but this was not significant in the
multivariate logistic regression. Duration on ART
was the strongest predictor of hypertension in this
study. Increasing duration on ART was associated
with increased odds of developing hypertension.
Thus, for every additional year on ART, the odds of
developing hypertension increases by 17%
adjusting for age, BMI and marital status, which
were independent predictors of hypertension in
our study participants. Our result corroborates the
report from a previous Nigerian study [5] in which
hypertension was found to have developed in a
further 31% of the studied cohorts 12 months after
commencing ART. Though a Tanzanian study [8] did
not find an association between hypertension and
duration on ART, HIV-positive individuals who had
been on ART for more than two years were found
to have a two-fold odds of developing hypertension
than HIV-negative controls, even after adjusting for
age and gender. In their study, Arruda et al. [6]

observed that duration on ART independently
predicted hypertension, though it was not a
significant predictor in the final logistic model.

The result of the present study is in line with reports
of earlier studies [5, 9, 11, 15, 22] which indicated
that BMI is a predictor of hypertension in PLHIV.
Hence, our result buttresses the fact that BMl is an
established risk factor for developing hypertension
both in the general population and in HIV-infected
individuals [11, 16, 19]. More than three-quarters
of our respondents who were hypertensive were
already on ART before the diagnosis of
hypertension was made. This finding may be
attributed at least in part, to the use of ART such as;
zidovudine-lamivudine-nevirapine  which  has
been implicated in the development of
hypertension [21]. Though this was not within the
scope of the present research, this drug
combination (zidovudine-lamivudine-nevirapine)
was the predominant ARD combination that was
being prescribed at the time of data collection in
the study setting. Development of hypertension
after a period of time on ART has been previously
documented [5, 31].

Limitations: the results of our study should be
interpreted in the light of some limitations: the use
of a single health facility might limit the
generalizability of our study results. Further, the
cross-sectional study design made it impossible for
causality to be ascertained. Also, clinical outcomes
(such as viral load and cluster of differentiation-4
[CD4]) and lifestyle such as cigarette smoking,
alcohol intake, diet, exercise, etc were not
assessed. Thus, we could not examine the possible
(confounding) effects of these on the prevalence
and control of hypertension. Most importantly, BP
was not measured for every patient, and among
those who reported being hypertensive,
measurements were available for only seventy-five
percent, partly because the primary aim of the
study was the validation of the PHKQ [31].
Therefore, an absolute conclusion with respect to
the prevalence of hypertension and its control
could not be made.
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Conclusion

Hypertension seems to be common in PLHIV
probably due to traditional risk factors and HIV-
related factors. However, its control in this
population remains suboptimal. There is a need for
collaborative healthcare professional team work to
assess and address possible factors responsible for
suboptimal hypertension control in hypertensive
PLHIV.

What is known about this topic
e Hypertension is common among people
living with HIV;
e Traditional risk factors as well as HIV-
related factors are probable causes of
hypertension in this population.

What this study adds

e Most cases of hypertension in HIV positive
persons are diagnosed after initiating
antiretroviral therapy;

e Despite the knowledge of hypertension
diagnosis, control of hypertension in people
living with HIV is suboptimal;

e |t should be noted, however, that these
findings are limited to our study setting.
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Table 1: socio-demographic characteristics of respondents (N=417)
Characteristic Frequency Percentage
Gender
Male 131 314
Female 286 68.6
Education*
None 7 1.7
Primary 46 111
Secondary 184 44.3
Tertiary 178 42.9
Marital Status
Single 119 28.5
Married 235 56.4
Divorced/Widowed 63 15.1
Employment Status
Working 222 53.2
Unemployed 143 34.3
Retired 23 5.5
Student 29 7.0
BMI (Kg/m?)**
<18.5 11 2.8
18.5-24.9 214 53.6
25.0-29.9 118 29.6
>30.0 56 14.0
Median IQR
Age (years) 38 32-47
Length of time since HIV Diagnosis (years) 8 4-11
Duration on ART (years) 7 3-11
*N = 415; **N = 399; SD — standard deviation; IQR — interquartile range; ART — antiretroviral therapy.
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Table 2: results of binary logistic regression to determine predictors of hypertension

Variable Unadjusted OR (Cl) P Adjusted OR (CI) P
Gender (male) 1.441 (0.905 — 2.296) NS - -

Age (years) 1.147 (1.112-1.182) | 0.000 | 1.112 (1.074—1.151) | 0.000
Employment status (unemployed) 1.019 (0.653 — 1.589) NS - -
Marital status

Single - 0.000 - NS
Married 4.080 (2.009 — 8.285) 0.000 - NS
Divorced/widowed 9.909 (4.387 —22.381) | 0.000 - NS
Duration on ART 1.262 (1.186 — 1.344) 0.000 1.169 (1.090 — 1.254) | 0.000
Education

None - NS - -
Primary 0.786 (0.133 - 4.633) NS - -
Secondary 0.933(0.175-4.964) NS - -
Tertiary 0.748 (0.140 — 4.000) NS - -

BMI (Kg/m?) 1.074 (1.023-1.129) | 0.004 | 1.087 (1.024 —1.154) | 0.006

BMI = Body mass index; Cl= confidence interval; NS = Not significant; OR = odds ratio; Correct predictions =
80.7%, Nalgelkerke R? = 42.5%, x*= 135.991, df = 5, p < 0.001.
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