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Abstract 

Background Human Immunodeficiency Virus (HIV) infection remains a public health concern in many countries. 
The increased life expectancy in the post-Antiretroviral Therapy (ART) era has led to an increased risk of cardiovascular 
disease and death among Persons Living with HIV (PLHIV). Hypertension remains a significant risk factor for cardiovas-
cular disease among PLHIV. Some studies have suggested associations between hypertension among PLHIV and HIV-
related health factors.

Objective To determine the prevalence of hypertension among PLHIV on antiretroviral medications and examine its 
association with HIV-related health factors.

Methods A cross-sectional study was conducted among attendants at an adult HIV clinic. 362 study participants 
were selected by systematic sampling. Data on hypertension diagnosis, HIV-related health factors, sociodemographic 
and other traditional cardiovascular risk factors were collected using a standardized questionnaire and patient chart 
review. Multivariate logistic regression model was used to determine the association between hypertension and HIV-
related factors, adjusting for other risk factors for hypertension.

Results The mean age of participants was 47.9 years and majority of participants were female (77.1%). 42% of study 
participants had been on antiretroviral medications for > 10 years. The prevalence of hypertension was 17.4%. 
Age > 50 years was associated with higher odds of hypertension (aOR: 3.75, 95%CI 1.68, 8.55, p-value: 0.002). BMI 
in overweight and obese categories, and a history of comorbid medical conditions (diabetes, hyperlipidemia) were 
also associated with higher odds of hypertension (aOR: 3. 76, 95%CI 1.44, 9.81, p-value: 0.007), (aOR: 3.17, 95%CI 1.21, 
8.32, p-value: 0.019) and (aOR: 14.25, 95%CI 7.41, 27.41, p-value: < 0.001) respectively. No HIV-related health factors 
were associated with hypertension.

Conclusion Hypertension was a common condition among PLHIV on antiretroviral medications. No HIV-related 
health factors were associated with hypertension. Traditional risk factors associated with hypertension were increased 
age > 50 years, increased BMI, and a history of comorbid medical conditions.

Keywords HIV, Persons living with HIV (PLHIV), Hypertension, Antiretroviral medications

Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

AIDS Research and Therapy

*Correspondence:
Mawulorm K. I. Denu
mawulorm.denu@umassmed.edu
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12981-023-00576-2&domain=pdf


Page 2 of 6Denu et al. AIDS Research and Therapy            (2024) 21:5 

Background
HIV continues to pose a significant public health chal-
lenge worldwide, with more than 37 million individuals 
living with the virus [1]. Although antiretroviral medica-
tions have markedly reduced mortality rates, a cure for 
HIV remains elusive [2]. Nevertheless, the incidence of 
cardiovascular disease-related mortality has notably risen 
among People Living with HIV (PLHIV) [3, 4]. Hyper-
tension, a well-established risk factor for cardiovascular 
disease and mortality [5–7], is emerging as a growing 
concern among this population [3, 8]. Sub-Saharan Afri-
can countries, which bear the highest global burden of 
both HIV and hypertension, are particularly affected [1, 
9].

The prevalence of hypertension among PLHIV has 
surged, largely attributable to increased life expectancy 
resulting from expanded access to antiretroviral medica-
tions [10, 11]. A study conducted in Kenya estimated the 
prevalence of hypertension among PLHIV on antiretrovi-
ral therapy to range from 6 to 50% [12]. Similarly, investi-
gations in Burundi and Zambia reported prevalence rates 
of 17.4% and 18.4%, respectively [13, 14].

Various mechanisms have been proposed to explain 
the heightened risk of hypertension in HIV-infected 
individuals, including microbial translocation, chronic 
inflammation, immune reconstitution, lipodystrophy, 
adipocytokines, neuroendocrine responses, and HIV-
related renal disease [15–20]. Epidemiological factors 
contributing to the increased prevalence of hypertension 
among PLHIV are manifold. The improved survival of 
PLHIV receiving antiretroviral therapy is associated with 
a heightened risk of developing traditional hypertension 
risk factors, such as advancing age, lifestyle-related risk 
factors, and comorbid medical conditions [13, 21, 22].

Certain HIV-related health factors have also been 
linked to hypertension among PLHIV. Some studies have 
suggested that the use of specific antiretroviral medica-
tions, notably those in the protease inhibitors (PIs) and 
integrase strand transfer inhibitors (INSTI) classes, may 
increase the incidence of metabolic syndrome and weight 
gain, thereby elevating the risk of hypertension [12, 14, 
23, 24]. Furthermore, a study conducted in Ethiopia iden-
tified associations between hypertension among PLHIV 
and the duration of HIV infection and the duration of 
antiretroviral medication use [22]. While certain stud-
ies have suggested a connection between CD4 count and 
hypertension, others have not found a significant associa-
tion [3, 7, 25].

Given the substantial burden of both HIV and hyper-
tension in Sub-Saharan Africa, there is a pressing need 
for further research examining the interplay between 
these two conditions in this region. Consequently, our 
study aims to determine the prevalence of hypertension 

among PLHIV at the Infectious Disease Unit of the 
Korle-Bu Teaching Hospital in Ghana, while also explor-
ing its association with some HIV-related health factors.

Materials and methods
Study design and data collection
This was a facility-based analytic cross-sectional study 
among attendants of the adult HIV clinic at Korle Bu 
Teaching Hospital between June and August 2020. The 
study was limited to PLHIV aged 18  years and above 
who had been on antiretroviral treatment for at least 
6  months. A standardized questionnaire was used for 
data collection on hypertension diagnosis, sociodemo-
graphic and health factors of study participants. In addi-
tion, participant health information such as confirmation 
of hypertension diagnosis, BMI, and comorbid medical 
conditions as well as HIV-related health factors including 
duration of HIV diagnosis, duration on antiretrovirals, 
HIV-typing, ART regimen, and viral load within the past 
year was extracted from participants’ medical records.

Self-adherence to medications was ascertained 
for all participants. The study protocol (KBTH-
IRB/00047/2020) was reviewed and approved by the 
Korle Bu Teaching Hospital Institutional Review Board 
on 27th May 2020.

Dependent and explanatory variables
The dependent variable of interest was a diagnosis 
of hypertension. This was derived from participants’ 
responses of ‘Yes’ or ‘No’ to a history of hypertension. 
Diagnosis was confirmed with a review of participants’ 
medical records.

HIV‑related health factors
Health-related factors examined in this study were HIV 
type, HIV viral load, duration of HIV diagnosis, duration 
of ART treatment, ART regimen, ART adherence rate, 
and comorbidities. These were obtained from patients 
using the questionnaire and review of patient health 
records.

ART adherence rate was assessed by a standardized 
30  day recall of medications using the Brief Adherence 
Rating Scale (BARS) and pill count. History of comor-
bid medical conditions (diabetes and hyperlipidemia), 
smoking history and BMI were also derived from medical 
record reviews.

Sociodemographic factors
Data were collected on sociodemographic factors such as 
age, education, sex, marital status, using a standardized 
questionnaire.
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Statistical analyses
Descriptive statistics were first produced for each vari-
able. Following this, univariate tests were performed to 
examine the association between hypertension and HIV-
related health factors, socio-demographic factors and 
some traditional risk factors of hypertension.

Multiple logistic regression was then utilized to exam-
ine the association between hypertension and HIV-
related health factors adjusting for sociodemographic 
and other predictor variables. All analyses were done 
with STATA (version 16). Statistical tests were 2-sided, 
and the significance level was set at 0.05.

Results
Mean age was 47.9  years and majority of participants 
were female (77.1%). 42% of study participants had been 
on antiretroviral medications for > 10  years. The preva-
lence of hypertension was 17.4% (63/362). Univariate 
analysis showed no difference in HIV-related health fac-
tors between participants who had hypertension and 
those without hypertension.

Age, history of comorbid medical conditions (diabetes, 
hyperlipidemia), BMI category were statistically associ-
ated with hypertension. Table 1 summarizes the results of 
univariate tests.

Results of the multivariate logistic regression showed 
that adjusted for socio-demographic factors and tra-
ditional risk factors for hypertension, no HIV-related 
health factor was associated with hypertension. Table  2 
provides a summary of results of the multivariate logistic 
regression.

Discussion
From our study, we observed a prevalence of hyperten-
sion among People Living with HIV (PLHIV) at 17.4%. 
This prevalence aligns closely with findings from stud-
ies conducted in Burundi and Zambia [13, 14]. Slightly 
lower prevalence rates were reported from studies 
conducted in Ethiopia (14%) and Tanzania (8%) [26, 
27]. Conversely, Dzudie et  al. reported a higher rate 
of 23.9% in Cameroon [28], and a separate study from 
Nigeria found a prevalence rate of 24.9% [29]. Other 
studies reported hypertension prevalence rates among 
PLHIV to be 27% and 53% in Uganda and South Africa, 
respectively [30, 31]. Within the general population 
of Ghana, hypertension prevalence has been reported 
to range between 13% and 27.3% [32, 33]. These find-
ings suggest that the prevalence of hypertension among 
PLHIV in Ghana is in line with that observed in PLHIV 
populations in other Sub-Saharan African nations, and 
the general population in Ghana. A systematic review 
study estimated the global prevalence of hypertension 

Table 1 Characteristics of PLHIV by hypertension status

p-values for differences in baseline characteristics between the 2 groups by 
hypertension status

Variables Hypertension p‑value

Yes (n = 63) No (n = 299)

Gender 0.883
 Male 14 (22.2%) 69 (23.1%)

 Female 49 (77.8%) 230 (76.9%)

Age  < 0.001
  < 50 years 20 (31.8%) 183 (61.2%)

 50 years 43 (68.2%) 116 (38.8%)

Education level 0.430
 Less than high school 29 (46%) 154 (51.5%)

 High school and above 34 (54%) 145 (48.5%)

Marital status 0.424
 Married 28 (44.4%) 121 (40.5%)

 Single 25 (39.7) 108 (36.1%)

 Divorced/separated 10 (15.9%) 70 (23.4%)

History of comorbid medical condition  < 0.001
 Yes 63 (100%) 29 (9.7%)

 No 0 (0%) 270 (90.3%)

Smoking status 0.176
 Smoker 19 (30.2%) 64 (21.4%)

 Non-smoker 44 (69.8%) 235 (78.6%)

BMI category 0.004
 Underweight 3 (4.8%) 17 (5.7%)

 Normal 20 (31.8%) 156 (52.2%)

 Overweight 19 (30.1%) 79 (26.4%)

 Obese 21 (33.3%) 47 (15.7%)

HIV type 0.567
 Type 1 61 (96.8%) 193 (98%)

 Type 2 2 (3.2%) 6 (2%)

Duration of HIV diagnosis 0.521
  < 2 years 2 (3.2%) 24 (8%)

 2–5 years 9 (14.3%) 50(16.7%)

 5–10 years 22 (38.1%) 104 (34.8%)

  > 10 years 28 (44.4%) 121 (40.5%)

Duration on ART 0.319
 < 10 years 33 (52.4%) 177 (59.2%)

 10 years 30 (47.6%) 122 (40.8%)

HIV viral load 0.667
 ≤1000 cp/ml 59 (93.7%) 284(95%)

  > 1000 cp/ml 4 (6.4%) 15(5%)

ART adherence rate 0.456
 95% 16 (25.4%) 90 (30.1%)

  > 95% 47 (74.6%) 209 (69.9%)

ART regimen 0.715
 NNRTI-based 47 (74.6%) 234 (78.3%)

 INSTI-based 13 (20.6%) 49 (16.4%)

 PI-based 3 (4.8%) 16 (5.3%)
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among PLHIV to be approximately 25.2%, with stud-
ies from the USA and Malaysia reporting higher preva-
lence rates compared to our study’s results [34–36].

In our analysis, factors significantly associated with 
hypertension in our sample population included age 
50  years and above, Body Mass Index (BMI) falling 
within the overweight and obese categories, and a his-
tory of comorbid medical conditions such as diabetes 
and hyperlipidemia. These risk factors have long been 
established as traditional associations with hyperten-
sion and cardiovascular disease [37–41]. A hyper-
tension awareness and screening study conducted in 
Ghana also identified increasing age and elevated BMI 
as significant factors associated with hypertension in 
the general population [36].

Of note is the finding that factors such as the dura-
tion of HIV diagnosis, HIV type, viral load, duration 
on antiretroviral treatment, antiretroviral adherence 
rate, and antiretroviral regimen were not significantly 
associated with hypertension in our study. Similar find-
ings have been reported in several studies investigat-
ing the association between hypertension and these 
HIV-related health factors [13, 42]. In contrast, some 
studies have reported associations between hyperten-
sion and antiretroviral medication regimens based 
on Non-Nucleoside Reverse Transcriptase Inhibitors 
(NNRTIs) and Protease Inhibitors (PIs) [14, 43]. Given 
the concerns surrounding incident hypertension attrib-
uted to antiretroviral medications among PLHIV, this 
finding carries important implications for clinicians, 
policymakers, and other stakeholders involved in HIV 
control programs in Ghana. However, it is important 
to acknowledge that our study’s cross-sectional design 
leaves room for residual confounding, and findings may 
differ in studies employing alternative designs, such as 
cohort studies or randomized control studies(RCTs). 
As such, this finding does not negate the need for ongo-
ing monitoring of PLHIV on antiretroviral medications 
and the implementation of hypertension screening pro-
tocols in facilities providing care to PLHIV.

In light of these findings, it is imperative to consider 
the adoption and implementation of integrated chronic 
disease management models, as demonstrated in 
Uganda and South Africa, which have yielded positive 
results in the diagnosis and management of hyperten-
sion among PLHIV [44, 45]. Sensitization of care pro-
viders responsible for PLHIV to the increasing burden 
of hypertension and other cardiovascular disease risk 
factors is also crucial in reducing cardiovascular dis-
ease-related mortality.

Table 2 Multivariate logistic regression analysis of the factors 
associated with hypertension among PLHIV

Variable aOR (95%CI) SE p‑value

Sex

 Female Ref.

 Male 0.56 (0.21,1.51) 0.28 0.252

Age category

 < 50 years Ref.

 50 years 3.75 (1.65,8.55) 1.57 0.002

Marital status

 Married Ref.

 Single 1.52 (0.51,4.49) 0.84 0.453

 Divorced/Separated 1.37 (0.46,4.10) 0.57 0.568

Education

 Less than high school Ref.

 High school and above 0.69 (0.32,1.46) 0.27 0.334

Smoking

 Non-smoker Ref.

 Smoker 1.45 (0.61,3.46) 0.64 0.396

BMI category

 Normal Ref.

 Underweight 2.07 (0.37,11.66) 1.83 0.408

 Overweight 3.76 (1.44,9.81) 1.84 0.007

 Obese 3.17 (1.21,8.32) 1.56 0.019

Comorbid medical condition

 No Ref.

 Yes 14.25 (7.41,27.41) 4.75  < 0.001

HIV type

 Type 1 Ref.

 Type 2 0.12 (0.01,2.03) 0.17 0.140

Duration of HIV diagnosis

 < 2 years Ref.

 2–5 years 6.69 (0.22,20.19) 11.72 0.278

 5–10 years 3.73 (0.13,10.88) 6.33 0.437

 > 10 years 0.38 (0.01,32.24) 0.87 0.672

Duration on ART 

 < 10 years Ref.

 > 10 years 0.11 (0.01,2.04) 1.17 0.141

HIV viral load

 1000 cp/ml Ref.

 > 1000 cp/ml 0.43 (0.07,2.47) 0.38 0.347

ART adherence rate

 95% Ref.

 > 95% 1.99 (0.75,5.32) 0.99 0.167

ART regimen

 NNRTI-based Ref.

 INSTI-based 1.04 (0.39,2.83) 0.53 0.932

 PI-based 0.58 (0.07,4.52) 0.61 0.602
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Limitations
Our study has some limitations. Firstly, this was a single-
site study with a cross-sectional design which lacks the 
ability to establish causality. The study was limited to the 
HIV clinic attendants who were on antiretroviral treat-
ments, and findings may not be the same among PLHIV 
who are not clinic attendants or are not on antiretroviral 
treatment. The comorbid medical conditions used as part 
of the study were diabetes and dyslipidemia. This fails 
to consider other medical conditions that are associated 
with hypertension.

Conclusion
Hypertension remains highly prevalent among PLHIV 
although no HIV-related health factor was associated 
with hypertension in this study. Hypertension was how-
ever associated with some traditional risk factors for 
hypertension. Given the significant prevalence of hyper-
tension among PLHIV, there is a need for an integrative 
disease management approach in managing both dis-
eases. Further studies among PLHIV on antiretroviral 
medication using a prospective cohort study design is 
needed to further study the association between hyper-
tension and HIV-related health factors.
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