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Background: Although people living with HIV (PLHIV) are surviving longer due to the development of highly active antiretroviral 
therapy (HAART), hypertension continues to be a significant obstacle for human immunodeficiency virus (HIV) positive patients.
Purpose: This study aims to determine the prevalence of hypertension and its contributing factors among patients receiving HAART 
in public hospitals in Harar City, Eastern Ethiopia.
Patients and Methods: A hospital-based cross-sectional study was conducted among adult PLHIV who receive HAART in public 
hospitals in Harar City, Eastern Ethiopia, from 20 March to 14 April 2023. A simple random sampling technique was employed to 
select a total of 406 clients (382 participated in the study). Data were collected through patient interview and chart review using 
a questionnaire. The binary logistic regression was used for data analysis. The association was declared statistically significant at 
a p-value less than 0.05.
Results: The magnitude/prevalence of hypertension was 23% (95% CI: 19.1, 27.5) in study settings from a total of 382 adults who 
participated in this study. Factors significantly associated with hypertension in a multivariable binary logistic regression model include 
residence (rural residence, AOR = 1.95, 95% CI: 1.04, 3.65); body mass index (obese, AOR = 4.35, 95% CI: 1.08, 16.77); cigarette 
smoking (past cigarette smoking, AOR = 4.7, 95% CI: 1.10, 21.8); and HAART regimen change (AOR = 0.44, 95% CI: 0.20, 0.97).
Conclusion: The prevalence of hypertension observed among adult PLHIV in the study settings was high. Adults from rural areas, 
with a history of past smoking cigarette, and obesity need close attention during their clinic visits for more health education to reduce 
risk factors. The changed HAART regimen was associated with a reduced risk of hypertension. Generally, hypertensive PLHIV need 
consideration for their double burden of communicable and non-communicable diseases during disease management and hospital 
guideline development.
Keywords: hypertension, associated factors, people living with HIV, Eastern Ethiopia

Introduction
Hypertension, also known as high or raised blood pressure, is a condition in which the blood vessels have persistently 
raised pressure.1 Out of the 38.4 million people living with human immunodeficiency virus (PLHIV) globally in 2021, 
36.7 million were adults 15 or more years of age.2 Sub-Saharan Africa is the most affected region, with 25.6 million 
people living with HIV in the region, sharing two-thirds of all cases worldwide.2 In Ethiopia, 722,248 people were living 
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with HIV, of which approximately 23,000 were newly infected by annual AIDS-related deaths 11,000, and prevalence 
and incidence were 0.4% and 1%, respectively.3

Antiretroviral Therapy (ART) has contributed to significant progress in improving the longevity and quality of life of 
PLHIV; the treatment, however, is not without risk. The most frequent ART side effects are dyslipidemia and the 
associated elevated blood pressure, and there is well-established evidence that HIV-infected individuals who use ART 
have an increased risk of cardiovascular morbidity.4–6 In people living with HIV who receive ART, death results from 
cardiovascular complications such as hypertension related to the virus, host, and ART factors.5–8

Of all the comorbidities in PLHIV, hypertension appeared among the main causes of non-AIDS-related mortality.9 

The prevalence of hypertension among PLHIV is 4.7–54.4% in high-income countries and 8.7–45.9% in low- and 
middle-income countries.10 Besides common behavioral and lifestyle-related risk factors, adult PLHIV had an additional 
risk of hypertension due to HIV infection and ART use. An increased risk of hypertension was observed to be related to 
combination therapy with Lamivudine and Tenofovir as opposed to Lamivudine and Zidovudine in a prospective cohort 
analysis of PLHIV without hypertension at baseline.11–13

The prevalence of hypertension by status of ART use varied significantly with PLHIV using ART having a higher 
prevalence compared to the ART naïve group: 27.1% versus 16.9%.14 A meta-analysis reported a global prevalence of 
hypertension among PLHIV to be 25.2% with a rate higher among the ART-experienced group (34.7%) versus the ART- 
naïve group (12.7%).15 Variation in the prevalence of hypertension among PLHIV who initiated ART was observed in 
different pocket studies in Ethiopia and elsewhere. For example, a study in southern Ethiopia in 2010 reported 
a prevalence of 15.9%.16 A hospital-based study in Harar, Eastern Ethiopia, estimated the prevalence of hypertension 
among PLHIV and diabetic patients at 12.7%.8

Few studies have demonstrated that ART has had a negative impact, even though the burden of non-communicable 
diseases, particularly hypertension, is high in people living with HIV/AIDS. Very few attempts have been made to date in 
Eastern Ethiopia, particularly in the study area to show the prevalence of hypertension and its causes in ART patients 
with diabetics.8 As a result, strategies to prevent hypertension among adult PLHIV received less attention. The focus on 
risk reduction among adult PLHIV who receive ART has not been applied to the diagnosis, prevention, or management 
of hypertension up to this point. Hence, this study aimed to assess the magnitude of hypertension and its associated 
factors among adult PLHIV receiving ART in public hospitals at Harari Regional State, Eastern Ethiopia.

The findings of this study will inform healthcare providers and bring to the attention of the regional health bureau the 
extent of hypertension among adult PLHIV for necessary action to be taken and for future planning on issues. In this 
regard, our study will also contribute to identifying factors associated with hypertension among this particular segment of 
the population and shed light on the associated prevention efforts. Finally, it may serve researchers as a baseline for 
further studies.

Materials and Methods
Study Design, Settings, and Period
A hospital-based cross-sectional study was conducted at Jugel General Hospital and Hiwot Fana Specialized University 
Hospitals in Harar City, Eastern Ethiopia. Harar is located 526 kilometres from Addis Ababa, the country’s capital city. 
The Harari Regional State’s total projected population, according to the 2007 Central Statistical Agency census report, is 
183,415. There are two nonprofit hospitals and four government hospitals in the town. All of these facilities provided 
HAART, which was subsidized by the government, as part of their free HIV/AIDS care.17 The study period of this study 
was from March 20 to April 14, 2023.

Population
The source population are all adult PLHIV who received ART in Harari Regional State public hospitals. The study 
population was all adult PLHIV who had been receiving ART in public hospitals at Harari Regional State and who 
fulfilled inclusion criteria.
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Inclusion and Exclusion Criteria
Adult PLHIV who are aged 18 years or more; current users of ART in the past 6 months before the survey; and lived in 
Harari regional state for at least 6 months were included in the study. Adult patients who are severely ill patients (cannot 
give a response) were excluded from the study.

Sample Size Determination
Sample size calculation considered a single population proportion formula for the prevalence estimate and a double 
population proportion for the second objective. The following parameters are considered to compute the sample size for 
the first objective: 95% confidence level, 5% margin of error, 12.7% prevalence of hypertension among PLHIV,7 and it 
resulted in a sample size of 170.

For the second objective, the duration of ART is used as a main exposure variable and assumed prevalence of 
hypertension among controls to be 8.2% and odds ratio of 2.3 for the exposure of ART for a duration above five years,7 

with power of 80% and 95% confidence limit. Plugging the parameters in the following formula shown below, the 
resulting sample size is 486. We selected the sample size estimated for the second objective, which is higher than the 170 
calculated for the first objective. Using a finite population proportion correction, the final sample estimate is 406.

Sampling Procedure/Technique
Based on the information obtained from the two hospitals, a total of 1112 adult PLHIV (500 and 612 patients were from 
HFCSH, and JGH, respectively) had regular follow at ART clinic one year before the study period at a similar period.

A simple random sampling technique was used to collect data from 406 adult HIV-positive patients from HFCSH (n = 
223) and JGH (n = 182) of ART clinic follow-up using the list of patients from each hospital. Patients were recruited 
from each hospital based on the proportion of HIV/AIDS patients who flow to each hospital one year before the study 
period at that similar time.

Data Collection Methods
A data collection tool was developed following a review of previous literature guided by the study objectives.14,18,19 The 
data collection tool has sections covering socio-demographic characteristics, behavioral and lifestyle-related factors, and 
clinical variables. Data was collected by four nurses and a supervisor did a daily supervision of data collection. Data was 
collected using a face-to-face interview and by selecting the medical record patients from the registration manual of the 
ART clinic. After selecting the medical record number of patients, the chart was obtained from the medical record room. 
Then, the necessary information was extracted by using a data abstraction format.

Variables
Dependent Variable
A diagnosis of elevated blood pressure defining hypertension (≥140/90 mmHg).

Independent Variables
Socio-demographic variables include age, sex, education level, marital status, and occupation. Behavioral and biomedical 
variables include smoking status, alcohol use, insufficient fruit and vegetable consumption, and physical inactivity. 
Clinical variables include WHO stage, CD4 count, viral load count; and drug-related factors include current ART 
regimen, duration on ART, and adherence to ART medication.

Outcome Measurement
First, each hypertensive patient living with HIV was identified based on an evaluation of an average of 3 consecutive 
measurements by healthcare professionals during the same visit to ART clinics during their follow-up in both hospitals. 
Then, healthcare professionals recorded this information and we took recorded patients’ information from their charts. 
Finally, the magnitude of hypertension among patients receiving antiretroviral therapy in public hospitals in Harar City 
was measured by the percentage of total participants with a 95% confidence interval.
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Data Quality Control
Data was collected using a pretested on 5% of sample size at Haramaya General Hospital. One-day training was also 
given for data collectors. Supervision was performed daily, and data was checked onsite for consistency and 
completeness.

Method of Data Analysis
The Epi-Data software (version 3.1) was used for data processing, and the Statistical Package for Social Science (SPSS®) 
(version 22.0) software was exploited for the data analysis. Descriptive data were presented using numerical summary 
measures for continuous variables in tables. Tables and graphs were also used to present categorical data. The percentage 
of hypertensive cases was computed from the total study subjects based on the definition used to define hypertension in 
clinical practice. A chi-square test was conducted to see a bi-variable correlation between different independent and 
dependent variables.

To identify factors associated with hypertension among adult PLHIV, bivariable and multivariable logistic regression 
analyses were conducted. In binary logistic regression, the variables having a p-value less than 0.25 were identified as 
a candidate for the multivariable analysis. Multicollinearity was checked by variance inflation factor and model goodness 
of fit was checked by Hosmer-Lemeshow before multivariate analysis. Then, the factors associated with hypertension 
were identified in the final model of analysis, and the statistical significance was declared at a p-value less than 0.05. The 
adjusted odds ratio with the corresponding 95% confidence interval was used to measure the strength of the association.

Operational Definitions
Hypertension: in this study, hypertension is defined as a blood pressure measure of systolic equal to or greater than 140 
mmHg and/or diastolic equal to or greater than 90 mmHg.

Cigarette Smoker: A study participant is considered a cigarette smoker if he or she smokes now or has smoked 
cigarettes in the past, daily or less than daily.

Adherence to ART-: if he or she did not miss even a single dose of the prescribed regimens in the past month, as the 
refill time of study settings is monthly.

Results
Socio-Demographic Characteristics
A total of 382 adults who were using ART participated in this study with a response rate of 94.09%. Among them, 53.7% 
were females and the mean age of participants was 35.9 years with a 9.79 standard deviation (35.92 ± 9.79). In terms of 
marital status, 41.5% of the study participants were married adults. Less than a quarter, 22.3%, of the study participants 
were rural residents; and 51% of total respondents reported that they had a family income of less than 1500 Ethiopian 
Birr (Table 1).

The Prevalence of Hypertension
The prevalence of hypertension among current ART users was 23.0% (95% CI: 19.1, 27.5). The observed prevalence of 
hypertension was higher among males compared to females, 26% (95% CI: 20.0, 33.0) versus 20.5% (95% CI: 15.5, 
26.6) (Figure 1).

Of the total participants, 80.4% (307/382) had ever measured their blood pressure, and 19.6% (75/382) had never 
gotten their blood pressure measured. Of the total participants who never had measured their blood pressure, 18.7% (14/ 
75) were identified with hypertension; and 24.1% (74/307) who ever had measured their blood pressure were identified 
with hypertension (Figure 2).

Clinical and Behavioral Characteristics
Study participants who had been using ART for over 2 years constituted 55.2% of the study sample and the majority, 
78.3%, had experienced regimen changes. AZT/3TC/DTG and AZT/3TC/EFV were the two common regimens that 
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study participants were using during the study period, 32.1% versus 26.2%. Adherence to ART measured based on self- 
report, taking ART in the past seven days without interruption, was 74.4%. Thirteen percent of adult HIV-positive 
patients had a recent viral load copy over 1000/mL of blood and the majority, 64.1%, had viral copies within the range of 
600 to 999 copies/mL. Regarding overweight and obesity based on body mass index measurement, 23.3% were 
overweight and 16.2% were obese. Moreover, 43.7% were physically inactive and 7.9% were current or past cigarette 
smokers. HAART regimen change, BMI status, and presence of opportunistic infections were associated with hyperten-
sion based on chi-square-test results (Table 2).

Factors Associated with Hypertension among HIV-Positive Patients
In the bivariable logistic regression, four factors were identified to have some association with hypertension among adult 
people living with HIV. These factors included residence, HAART regimen change, opportunistic infections, and body 
mass index. Except for the HAART regimen change, which was associated with a reduction in the odds of being 
hypertensive (COR = 0.53, 95% CI: 0.31, 0.91), the other three factors were shown to increase the odds of being 
hypertensive: rural residence (COR = 1.80, 95% CI: 1.05, 3.08); the presence of opportunistic infection (COR = 1.72, 
95% CI: 1.07, 2.79); obesity (COR = 4.84, 95% CI: 1.31, 17.89) (Table 3).

Factors in the bivariable model with a p-value of less than 0.25 were entered into the multivariable binary logistic 
regression model. In the multivariable binary logistic regression, the observed association between opportunistic 
infection and hypertension was lost. Otherwise, the observed associations for others were maintained with cigarette 
smoking showing up as an association in the multivariable model. Adult PLHIV who reside in rural areas had 1.95 times 
higher odds of being hypertensive compared to those who live in urban areas (adjusted odds ratio (AOR) = 1.95, 95% CI 
(confidence interval): 1.04, 3.65). Likewise, obese adults had 4.35 times higher odds of being hypertensive compared to 

Table 1 Socio-Demographic Characteristics of Patients Receiving 
Antiretroviral Therapy in Public Hospitals in Harar City, Harar, Eastern 
Ethiopia, 2023 (n = 382)

Socio-Demographic Characteristics Frequency Percent

Sex

Male 177 46.34
Female 205 53.66

Age category in years

18–24 53 13.87
25–34 134 35.08

35–44 121 31.68
45–54 59 15.45

55 and above 15 3.93

Mean age (±SD): 35.92 (±9.79)
Residence

Urban 297 77.75

Rural 85 22.25
Marital status

Single 120 31.5

Married 158 41.47
Divorced 47 12.34

Widowed 56 14.70

Family income (Ethiopian Birr, ETB)
Low (less than 1500) 195 51.0

Low-middle (1500–3500) 125 32.7

Middle (3501–5000) 32 8.4
Middle-high (greater than 5000) 30 7.9

Income mean (±SD): 1647.68 (±1809.85)
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underweight adults (AOR = 4.35, 95% CI: 1.08, 16.77). The association observed between hypertension and smoking 
status was only marginal where past cigarette smokers had 4.7 times higher odds of being hypertensive compared to 
never-smokers (AOR = 4.66, 95% CI: 1.00, 21.75). Regime change of the HAART medication had a protective 
association with hypertension among adults PLHIV (AOR = 0.44, 95% CI: 0.20, 0.97) (Table 4).
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Figure 2 Hypertension status of adult people living with HIV and who were receiving antiretroviral therapy in public hospitals in Harar City, Harar, Eastern Ethiopia, 2023.
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Figure 1 Prevalence of hypertension among patients receiving antiretroviral therapy in public hospitals in Harar City, Harar, Eastern Ethiopia, 2023.
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Discussion
The current healthcare system requires effective strategies to reduce the alarming burden of hypertension among PLHIV, 
particularly in developing countries, which face the double burden of communicable and non-communicable diseases.14 

The current study aimed to estimate the extent of hypertension among adult people living with HIV and to identify the 
associated factors in public hospitals of Harar City, Eastern Ethiopia. The observed prevalence of hypertension in this 
study was 23% and four factors associated with hypertension in this particular population were identified. These factors 
included cigarette smoking, obesity, HAART regimen change, and rural residence.

Table 2 Clinical and Behavioral Characteristics by Hypertension Status Among Patients Receiving Antiretroviral 
Therapy in Public Hospitals in Harar City, Harar, Eastern Ethiopia, 2023 (n = 382)

Variables Total Frequency (%) Hypertension X2-Test (df) p-value

Yes (%) No (%)

Duration on HAART
Less than 24 months 171 (44.8) 38 (43.2) 133 (45.2) 0.116 (1) 0.734

24 months and above 211 (55.2) 50 (56.8) 161 (54.8)

HAART regimen change
No 83 (21.7) 27 (30.7) 56 (19.1) 5.390 (1) 0.020

Yes 299 (78.3) 61 (69.3) 238 (80.9)

Current HAART regimen*
AZT/3TC/DTG 119 (32.1) 24 (27.3) 95 (32.3) 2.03 (3) 0.566

AZT/3TC/EFV 100 (26.2) 28 (31.8) 72 (24.5)

TDF/3TC/DTG 94 (24.6) 21 (23.9) 73 (24.8)
TDF/3TC/EFV 69 (18.1) 15 (17.0) 54 (18.4)

Adherence to HAART

No 98 (25.6) 28 (31.8) 70 (23.8) 2.278 (1) 0.131
Yes 284 (74.4) 60 (68.2) 224 (76.2)

Family history of NCDs**

No 276 (72.3) 71 (80.7) 205 (69.7) 4.078 (2) 0.130
Yes 54 (14.1) 9 (10.2) 45 (15.3)

I do not know 52 (13.6) 8 (9.1) 44 (15.0)

Recent viral load, copies/mL
Less than 600 87 (22.8) 17 (19.3) 70 (23.8) 1.302 (2) 0.522

600–999 245 (64.1) 57 (64.8) 188 (63.9)

1000 and above 50 (13.1) 14 (15.9) 36 (12.2)
Opportunistic infections

No 218 (57.0) 41 (46.6) 177 (60.2) 5.014 (1) 0.025
Yes 164 (43.0) 47 (53.4) 117 (39.8)

Body mass index, kg/m2

Underweight (less than 18.5) 26 (6.8) 3 (3.4) 23 (7.8) 14.181 (3) 0.003
Normal (18.5–24.99) 205 (53.7) 37 (42.0) 168 (57.1)

Pre-obese (25–29.99) 89 (23.3) 24 (27.3) 65 (22.1)

Obese (30 and above) 62 (16.2) 24 (27.3) 38 (12.9)
Physical activity

Not Active 167 (43.7) 37 (42.0) 130 (44.2) 0.130 (1) 0.719

Active 215 (56.3) 51 (58.0) 164 (55.8)
Tobacco smoking

Do not smoke 352 (92.1) 81 (92.0) 271 (92.2) 3.234 (2) 0.199

Current smoker 21 (5.5) 3 (3.4) 18 (6.1)
Past smoker 9 (2.4) 4 (4.6) 5 (1.7)

Notes: *Current HAART regimen. **NCDs: Non-Communicable Diseases. 
Abbreviations: AZT, Zidovudine; 3TC, Lamivudine; DTG, Dolutegravir; EFV, Efavirenz; TDF, Tenofovir.
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Table 3 Binary Logistic Regression Outputs for Factors Associated with Hypertension Among Patients 
Receiving ART in Public Hospitals in Harar City, Harar, Eastern Ethiopia, 2023 (n = 382)

Variables Hypertension Crude Odds Ratio (95% CI) p-value

Yes (%) No (%)

Sex
Female 42 (47.7) 163 (55.4) Reference

Male 46 (52.3) 131 (44.6) 1.36 (0.84, 2.20) 0.204

Age category (years)
18–24 12 (13.6) 41 (13.9) Reference

25–34 29 (32.9) 105 (35.7) 0.94 (0.44, 2.02) 0.882

35–44 25 (28.4) 96 (32.7) 0.89 (0.41, 1.94) 0.769
45–54 18 (20.5) 41 (13.9) 1.5 (0.64, 3.51) 0.349

55 and above 4 (4.6) 11 (3.7) 1.24 (0.33, 4.62) 0.746

Marital status
Single 24 (27.3) 96 (32.8) Reference

Married 36 (40.9) 122 (41.6) 1.18 (0.66, 2.11) 0.576

Divorced 11 (12.5) 36 (12.3) 1.22b(0.54, 2.75) 0.627
Widowed 17 (19.3) 39 (13.3) 1.74 (0.85, 3.60) 0.132

Family income

Low (less than 1500 ETB) 45 (51.1) 150 (51.0) Reference
Low-middle (1500–3500) 30 (34.1) 95 (32.3) 1.05 (0.62, 1.79) 0.849

Middle (3501–5000) 4 (4.6) 28 (9.5) 0.48 (0.16, 1.43) 0.186

Middle-high (greater than 5000) 9 (10.2) 21 (7.1) 1.43 (0.61, 3.34) 0.410
Residence

Urban 61 (69.3) 236 (80.3) Reference

Rural 27 (30.7) 58 (19.7) 1.80 (1.05, 3.08) 0.032
Duration on HAART

Less than 24 months 38 (43.2) 133 (45.2) Reference
24 months and above 50 (56.8) 161 (54.8) 1.09 (0.67, 1.76) 0.734

HAART regimen change

No 27 (30.7) 56 (19.1) Reference
Yes 61 (69.3) 238 (80.9) 0.53 (0.31, 0.91) 0.021

Current HAART regimen*

AZT/3TC/DTG 24 (27.3) 95 (32.3) Reference
AZT/3TC/EFV 28 (31.8) 72 (24.5) 1.54 (0.82, 2.88) 0.176

TDF/3TC/DTG 21 (23.9) 73 (24.8) 1.14 (0.53, 2.27) 0.700

TDF/3TC/EFV 15 (17.0) 54 (18.4) 1.10 (0.53, 2.27) 0.798
Adherence to HAART

No 28 (31.8) 70 (23.8) Reference

Yes 60 (68.2) 224 (76.2) 0.67 (0.40, 1.13) 0.133
Family of history of NCDs**

No 71 (80.7) 205 (69.7) Reference

Yes 9 (10.2) 45 (15.3) 0.58 (0.27, 1.24) 0.159
I do not know 8 (9.1) 44 (15.0) 0.52 (0.24, 1.17) 0.114

Recent viral load, copies/mL

Less than 600 17 (19.3) 70 (23.8) Reference
600–999 57 (64.8) 188 (63.9) 1.25 (0.68, 2.29) 0.474

1000 and above 14 (15.9) 36 (12.2) 1.60 (0.71, 3.61) 0.257

Opportunistic infections
No 41 (46.6) 176 (60.1) Reference

Yes 47 (53.4) 117 (39.9) 1.72 (1.07, 2.79) 0.026

(Continued)
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Table 3 (Continued). 

Variables Hypertension Crude Odds Ratio (95% CI) p-value

Yes (%) No (%)

Body mass index, kg/m2

Underweight (less than 18.5) 3 (3.4) 23 (7.8) Reference
Normal (18.5–24.99) 37 (42.0) 168 (57.1) 1.69 (0.48, 5.92) 0.413

Pre-obese (25–29.99) 24 (27.3) 65 (22.1) 2.83 (0.78, 10.29) 0.114

Obese (30 and above) 24 (27.3) 38 (12.9) 4.84 (1.31, 17.89) 0.018
Physical activity

Not Active 37 (42.0) 130 (44.2) Reference

Active 51 (58.0) 164 (55.8) 1.09 (0.67, 1.77) 0.719
Tobacco smoking

Do not smoke 81 (92.0) 271 (92.2) Reference

Current smoker 3 (3.4) 18 (6.1) 0.56 (0.16, 1.94) 0.359
Past smoker 4 (4.6) 5 (1.7) 2.68 (0.70, 10.2) 0.149

Notes: *Current HAART regimen; **NCDs: Non-Communicable Diseases. 
Abbreviations: AZT, Zidovudine; 3TC, Lamivudine; DTG, Dolutegravir; EFV, Efavirenz; and TDF, Tenofovir.

Table 4 Multivariable Binary Logistic Regression Outputs for Factors Associated with Hypertension Among 
Patients Receiving ART in Public Hospitals in Harar City, Harar, Eastern Ethiopia 2023 (n = 382)

Variables Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI) p-value

Sex

Female Ref. Reference

Male 1.36 (0.84, 2.20) 0.60 (0.33, 1.07) 0.082
Age category in years

18–24 Ref. Reference

25–34 0.94 (0.44, 2.02) 0.63 (0.24, 1.65) 0.349
35–44 0.89 (0.41, 1.94) 0.48 (0.17, 1.38) 0.172

45–54 1.5 (0.64, 3.51) 0.71 (0.23, 2.21) 0.552

55 and above 1.24 (0.33, 4.62) 0.48 (0.08, 2.70) 0.404
Marital status

Single Ref. Reference

Married 1.18 (0.66, 2.11) 1.91 (0.90, 4.04) 0.092
Divorced 1.22 (0.54, 2.75) 1.52 (0.57, 4.04) 0.403

Widowed 1.74 (0.85, 3.60) 2.55 (0.94, 6.88) 0.065

Residence
Urban Ref. Reference

Rural 1.80 (1.05, 3.08) 1.95 (1.04, 3.65) 0.036

HAART regimen change
No Ref.

Yes 0.53 (0.31, 0.91) 0.44 (0.20, 0.97) 0.042

Adherence to HAART
No Ref. Reference

Yes 0.67 (0.40, 1.13) 0.81 (0.43, 1.52) 0.513

Family history of NCDs**
No Ref. Reference

Yes 0.58 (0.27, 1.24) 0.50 (0.22, 1.14) 0.100

I do not know 0.52 (0.24, 1.17) 0.65 (0.26, 1.62) 0.353

(Continued)
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The prevalence of hypertension among adult PLHIV was 23.0% (95% CI: 19.1, 27.5). A consistent result was 
reported in a systematic review that included 194 studies (conducted from 2007 to 2018) in 61 countries where the 
estimated global burden of hypertension was 23.6% with regional variations.14 For example, in western and central 
Europe, 28.1% of PLHIV had hypertension followed by 19.9% in eastern and southern Africa.20 In small pocket studies 
in eastern Africa, a higher prevalence was reported ranging from 26.2% in Tanzania21 to 29% in Uganda.20 In Ethiopia, 
different studies in the southern,22 eastern,8 and northwestern parts of the country19 reported a prevalence lower than that 
observed in the current study ranging from 12.7% to 15.9%. In contrast, a higher level was reported from northeastern 
Ethiopia with a value of 29.7%.23 The differences observed in the prevalence of hypertension among PLHIV in different 
parts of Ethiopia and settings other than Ethiopia could be due to differences in life risk factors including physical 
activity and the presence of comorbid conditions such as diabetes.

In this study, we did not find a significant association between both age and sex with the odds of hypertension among adults 
with PLHIV. Previous studies on the association between age and hypertension were mixed as Mateen et al reported that the 
distribution of hypertension was similar across age groups except men experienced a higher burden among older age groups 
compared to the younger, 18–39 years.24 Similarly, reports mounted that being a male adult and increasing in age is associated 
with hypertension.25,26 On the contrary, others reported that there was no difference in hypertension burden among men and 
women.27 There was a study that showed being female and age over the age of 45 years is associated with higher odds of 
hypertension among adult PLHIV.28 The younger population dominance in the current study where the average age was 35 
years and 80.6% were below the age of 45 years may explain the inconsistency observed as this population could be physically 
more active.

The adult PLHIV residing in rural areas had 1.95 times higher odds of being hypertensive compared to those who live in 
urban areas (AOR = 1.95, 95% CI: 1.04, 3.65). Contrary to previous findings that urban residence was associated with 
hypertension;29 our study report indicated that rural residence is associated with hypertension. This might be explained by that 
HIV-associated stigma could be more pronounced and induce more among adult HIV-positive patients, thereby increasing 
blood pressure.

In the current finding, BMI is associated with hypertension and in obese adults PLHIV had 4.35 times higher odds of 
being hypertensive compared to underweight adult patients (AOR = 4.35, 95% CI: 1.08, 16.77). This finding is consistent 
with previous reports from low- and middle-income countries.29 An increase in BMI (from overweight to obesity) is 
reported to be a three to seven-fold increase in the risk of hypertension.30 The underlying pathophysiological mechanism 

Table 4 (Continued). 

Variables Crude Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI) p-value

Recent viral load, copies/mL

Less than 600 Ref. Reference
600–999 1.25 (0.68, 2.29) 1.41 (0.70, 2.84) 0.330

1000 and above 1.60 (0.71, 3.61) 1.90 (0.70, 5.17) 0.209

Opportunistic infections
No Ref. Reference

Yes 1.72 (1.07, 2.79) 1.73 (0.94, 3.18) 0.080

Body mass index, kg/m2

Underweight (less than 18.5) Ref. Reference

Normal (18.5–24.99) 1.69 (0.48, 5.92) 1.41 (0.38, 5.23) 0.610

Pre-obese (25–29.99) 2.83 (0.78, 10.29) 2.76 (0.71, 10.74) 0.142
Obese (30 and above) 4.84 (1.31, 17.89) 4.25 (1.08, 16.77) 0.039

Tobacco smoking

Do not smoke Ref. Reference
Current smoker 0.56 (0.16, 1.94) 0.79 (0.20, 3.10) 0.731

Past smoker 2.68 (0.70, 10.2) 4.66 (1.00, 21.75) 0.050

Note: **NCDs: Non-Communicable Diseases.
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for the link between changes in BMI and blood pressure was not clear31 except that weight gain stimulates sympathetic 
activation and also the renin-angiotensin system linking body weight and blood pressure.32,33

The research evidence on the association between cigarette smoking and elevated blood pressure was mixed, our 
finding on this was against some reports and also consistent with others which reported that past cigarette smokers had 
4.7 times higher odds of being hypertensive compared to nonsmokers (AOR = 4.66, 95% CI: 1.00, 21.75). For example, 
in a 30-year prospective longitudinal study, cigarette smoking was reported to increase pulse pressure in younger adults 
but not systolic blood pressure.34 There are similar reports from previous research evidence that blood pressure did not 
differ between smokers (both current and former) and non-smokers.35,36 A global meta-analysis revealed that the 
association between smoking cigarettes with hypertension was varied by geographies studied where it showed 
a significant association in Asia, the Pacific, and sub-Saharan Africa but not in Europe and the Americas.29 While the 
conventional risk factors are shared between HIV-infected and non-infected adults, there is an additional effect of HIV 
infection as evidenced in previous reports.37 Though we did not claim a causal link, the observed association between 
smoking and hypertension status in our study might be confounded by the HIV status.

Regime change of the HAART medication was associated with a 56% reduction in the odds of being identified with 
hypertension among adults in PLHIV (AOR = 0.44, 95% CI: 0.20, 0.97) present study. Similarly, variations in the effect 
of ART on hypertension were also observed from another study by the types of ART used. For example, the Efavirenz- 
based regimen had a reduced risk of hypertension compared to the o Nevirapine-based regimen.20 Besides the effect of 
HIV infection on blood pressure, our report consistently supports the effect of ART on the increase in blood pressure as 
evidenced by a study on the pathophysiologic mechanism of hypertension in HIV-infected adults.37 ART was implicated 
in inducing mechanisms related to hypertension including renin-angiotensin activation, immune reconstitution, lipody-
strophy, endothelial dysfunction and stiffness, and dyslipidemia and adipokines.37

Limitations of the Study
Our study estimated the burden of hypertension and the associated factors which were often explored in adult PLHIV. 
However, it was not without limitations: first, since this study is a cross-sectional study, it cannot establish causal 
relationships. Second, the study participants are combination drug users to treat patient conditions and the effects of 
drugs may over or underestimate the magnitude of hypertension and should be interpreted with causation. Third, this 
study did not include individual ART regimens in the logistic model and it cannot show whether the individual ART 
regimen has an association with hypertension or not. Thus, the authors recommend further studies with stronger study 
design by addressing these limitations.

Conclusion
The prevalence of hypertension among adult PLHIV was high in the study settings. Adults from rural areas, past cigarette 
smokers, and obese patients need close attention during their clinic visits for more health education to reduce risk factors. 
The changed HAART regimen is associated with a reduced risk of hypertension, and clinicians could use it to inform 
patients when discussing adverse effects. Generally, a nationwide study with a stronger design regarding these specific 
populations is urgently needed to give attention to national guideline development and policy making.
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