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Background: The introduction of highly active antiretroviral therapy (HAART) has remark-

ably improved the prognosis of human immunodeficiency virus (HIV)-infected patients, at 

the expense of the development of long-term complications such as cardiovascular and renal 

diseases. Hypertension (HTN) is a major risk factor for cardiovascular diseases and its asso-

ciated mortality. In this study, we aimed to determine the prevalence of HTN and to identify 

possible predictors among HIV-infected patients attending the HIV Special Treatment Clinic 

at the University of Calabar Teaching Hospital, Calabar.

Materials and methods: A cross-sectional study was carried out over a 5-month period 

from February to July 2016. A total of 112 HIV-infected persons were consecutively recruited 

and their blood pressures were measured in two consecutive clinic visits. They were compared 

with the HIV-negative control group (n=309). Data collected were analyzed with SPSS 18, and 

statistical significance was set at P<0.05.

Results: There was a female preponderance in both the HIV-infected individuals and HIV-neg-

ative control group (57.5% vs. 57.4%). The mean ages were 39.3 and 33.9 years in HIV-infected 

and HIV-negative subjects, respectively. The risk factors that were associated with HTN in both 

groups were older age (>40 years), increased weight and body mass index (BMI), and presence 

of obesity. Male sex and duration of exposure to HAART and CD
4
 count levels >200 cells/mm3 

were associated with HTN in HIV-infected patients, whereas the absence of family history of 

HTN was significantly associated with HTN in both groups. However, in a multivariate logistic 

regression, the predictors of HTN in both groups are absence of family history of HTN and 

older age in HIV-infected patients and HIV-negative subjects, respectively.

Conclusion: Traditional risk factors such as older age, increased BMI, and obesity were linked 

to HTN in both HIV-infected and HIV-negative subjects, but higher CD
4
 count level and cumula-

tive HAART exposure were associated with HTN in HIV-positive individuals. In a multivariate 

logistic regression, the predictors of HTN in both groups are absence of family history of HTN 

and older age in HIV-infected patients and HIV-negative subjects, respectively.
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Introduction
The survival of human immunodeficiency virus (HIV)-infected patients has increased 

significantly since the introduction of combination antiretroviral therapy (ART), lead-

ing to the development of important long-term complications including cardiovascular 

disease (CVD) and renal diseases.1 Hypertension (HTN) is the leading risk factor 

for cardiovascular and cerebrovascular mortality worldwide2 and is thought to be 
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responsible for 45% of deaths due to heart disease and 51% 

of deaths due to stroke in 2013.3,4 HIV is more prevalent in 

sub-Saharan Africa than anywhere else in the world,5 but with 

improved survival of these patients with the use of highly 

active antiretroviral therapy (HAART), morbidity and mor-

tality are associated with non-communicable diseases such 

as dyslipidemia, insulin resistance, and HTN.6,7

The mechanisms of HTN in HIV patients prior to the 

introduction HAART were often associated with complica-

tions related to HIV such as renal failure and vasculopathy.8 

Also, the use of carotid intima/media thickness, an early 

marker of atherosclerotic disease, seems to progress more 

rapidly in HIV-infected patients than in the general popula-

tion.9 The cause of such progressive vascular damage in HIV-

infected patients is not clear. However, in the post-HAART 

period, some studies have suggested the possibility that 

HAART may induce HTN.10–12

There are various conflicting reports from the developed 

countries and sub-Saharan Africa on the prevalence of HTN 

in adults HIV-infected patients as compared to HIV-negative 

(HIV-N) individuals in the general population. Some studies 

in the developed countries reported higher HTN prevalence 

in HIV-positive (HIV-P) compared with HIV-N adults;13–15 

others, also in developed countries, reported no significant 

association between HIV status and HTN.12,16,17 On the other 

hand, in sub-Saharan Africa, some studies reported higher 

prevalence of HTN in HIV-P patients as compared to HIV-N 

adults,18 some others found HIV infection to be associated 

with lower prevalence of HTN,19,20 whereas others reported 

HIV infection to be positively associated with CVD as a 

whole.21,22 Studies from Ethiopia and Uganda among the 

adult general population reported older age, male sex, family 

history, physical inactivity, salt-rich diet, and obesity as risk 

factors for HTN.18,23 Similar results were recently reported in 

a study in Uganda among HIV-infected patients.18

In view of the decline in HIV-related morbidity and 

mortality due to the availability of HAART, early detection 

of HTN might identify HIV-infected patients at high risk 

for developing CVD or kidney disease. To our knowledge, 

data on the HIV–HTN relationship and comparison with the 

general population in our environment are scarce.

This study was conducted to determine the blood pressure 

(BP) and prevalence of HTN in HIV-P persons attending the 

HIV special clinic at the University of Calabar Teaching Hos-

pital (UCTH), Calabar, Nigeria, and comparing them with 

matched HIV-N controls to identify the possible predictors 

of HTN in both populations.

Materials and methods
Study settings, design, and population
This was a cross-sectional study carried out in the adult HIV 

clinic of the UCTH, Calabar. The UCTH is one of the major 

HIV treatment centers in Nigeria that is largely supported 

by family health international and receives referrals mainly 

from states in South–East and South–South geopolitical 

zones of Nigeria.

The study was conducted over a 5-month period from 

February to July 2016. Consecutive HIV patients attending 

clinic were recruited after meeting the study criteria, and 

informed written consent was obtained. Also, corresponding 

consecutive HIV-N (HIVN) controls were recruited in the 

study. The controls recruited were non-hypertensive health 

workers in the hospital such as doctors, nurses, pharmacists, 

laboratory scientists, and administrative staff.

Data on HIV infection, CD
4
 count, and ART were 

obtained from medical records. Duration since HIV testing 

was calculated from the first positive HIV test. Duration of 

ART was calculated from the ART starting date to the date 

of the first clinical visit, and patients were grouped according 

to the CD
4
 count levels. All participants were aged 18 years 

and above. Pregnant women and patients with signs of active 

AIDS mainly affecting the central nervous system where the 

patients present with alteration in the level of consciousness 

(either confused, restless, or comatose) or hospitalization in 

the previous 2 months were excluded.

Demographic parameters were obtained from the patients’ 

records. Height and weight were measured at the first clinical 

visit for estimation of the body mass index (BMI) in kg/m2. 

We used BMI to classify participants as underweight or 

normal weight (<25 kg/m2), overweight (25.0–29.9 kg/m2), 

or obese (≥30 kg/m2).

The BP was measured with an Accoson sphygmomanom-

eter and a standard sized cuff using the usual methods with the 

patient sitting quietly. The mean of two readings taken at least 

2 min apart after the patient had rested in a relaxed sitting 

position for 5 min in a quiet room was recorded as the BP.

Diagnosis of HTN was confirmed on a second visit, not 

>2 months later, when two BP measurements were taken in 

an upper limb, and mean systolic and diastolic pressures 

were calculated. HTN was defined as systolic blood pressure 

(SBP) 140 mmHg at least and/or diastolic blood pressure 

(DBP) 90 mmHg at least, or history of HTN with the use of 

antihypertensive medications. Patients were further classified 

according to the criteria of the Joint National Committee on 

Prevention, Detection, Evaluation, and Treatment of High 
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Blood Pressure (JNC 7),24 which considers the following 

classifications of BP: normal (SBP <120 mmHg and DBP 

<80 mmHg), pre- HTN (SBP between 120 and 139 mmHg 

or DBP between 80 and 89 mmHg), and HTN (SBP ≥140 

mmHg and DBP ≥90 mmHg).

Data analysis
The data obtained were analyzed using Statistical Package 

for Social Sciences (SPSS) software (version 18.0; SPSS, 

Inc., Chicago, IL, USA). Quantitative data are presented as 

mean±SD and categorical variables as percentages. Statisti-

cal comparisons were done using independent sample t-test, 

Pearson’s chi-square test, or Fisher’s exact test as appropriate. 

For comparisons between multiple groups, one-way analysis 

of variance (ANOVA) was used to test continuous variables. 

Significant levels were set at p<0.05.

Ethical consideration
Ethical approval was obtained from the Health Research Ethi-

cal Committee (HREC) of UCTH, Calabar, Nigeria. Verbal 

informed consent was obtained from all the participants in 

the study, and participants were informed that they had the 

right to discontinue or refuse to participate in the study. All 

data from the study were handled confidentially.

Results
Table 1 shows that majority of the participants were females 

in both HIV-P and HIV-N group with 57.5% and 57.4%, 

respectively. Also, majority of the participants in both groups 

were in the 21–40 age category as compared to the 41–60 

age category, p<0.05, while the mean age was significantly 

higher in HIV-P subjects. There was no family history of 

HTN in the majority of participants in both groups, and this 

was statistically significant (p<0.05).

In Table 2, all the parameters were higher in HIV patients 

with HTN (≥140/90 mmHg) as compared to those with 

normal BP and pre-HTN, except for the waist–hip ratio and 

CD
4
 count levels, which were higher in pre-HTN patients as 

compared to those with normal BP and HTN. All these were 

not statistically significant (p>0.05).

In Table 3, the mean age, weight, and BMI were sig-

nificantly higher in HIV patients with HTN as compared to 

those without HTN, p<0.05. A proportion of HIV patients 

with a family history of HTN and obesity had HTN, and 

these were statistically significant (p<0.05). Also, the mean 

waist–hip ratio, duration of illness, exposure to ART, and 

CD
4
 count levels were higher in HIV patients with HTN 

as compared to those without HTN, but these were not 

statistically significant.

Table 4 shows the logistic regression model in HIV-

infected patients, with HTN as the dependent variable, 

patients with the absence of family history of HTN were 

more likely to develop HTN than those with the presence of 

family history of HTN (p<0.05). The other variables in the 

model were not statistically significant.

Table 1 Demographic and clinical characteristics of HIV-P and 
HIV-N participants

Variables HIV-P (n=112) HIV-N (n=109) p-value

Sex
Male 48 (42.5) 46 (42.6) 0.547
Female 65 (57.5) 62 (57.4)
Age (years)
<21 0 (0.0) 9 (8.3) <0.0001
21–30 24 (21.2) 42 (38.9)
31–40 47 (41.6) 31 (28.7)
41–50 27 (23.9) 16 (14.8)
51–60 13 (11.5) 9 (8.3)
>60 2 (1.8) 1 (0.9)
Mean age (years) 39.25±9.56 33.89±10.72 <0.0001
Family history of hypertension
Yes 37 (32.7) 22 (20.4) 0.027
No 76 (67.3) 86 (79.6)
Hypertension in family
Father 10 (27.0) 6 (27.3) 0.773
Mother 20 (54.1) 14 (63.6)
Brother 4 (10.8) 1 (4.5)
Sister 3 (8.1) 1 (4.5)
SBP (mmHg)
<90 0 (0.0) 1 (0.9) 0.439
90–139 97 (85.8) 97 (89.9)
140–179 14 (12.4) 9 (8.3)
>180 2 (1.8) 1 (0.9)
DBP (mmHg)
<80 64 (56.6) 65 (60.2) 0.665
80–89 33 (29.25) 29 (26.9)
90–109 15 (13.3) 14 (13.0)
>110 1 (0.9) 0 (0.0)
Presence of hypertension
Yes 22 (19.5) 11 (10.2) 0.06
No 91 (80.5) 97 (89.8)
HTN staging
Normal BP 59 (52.2) 55 (50.9) 0.686
Pre-HTN 39 (34.5) 42 (38.9)
HTN 15 (13.3) 11 (10.2)
BMI (kg/m2)
<18.5 5 (4.4) 2 (1.9) 0.744
18.5–24.9 55 (48.7) 54 (50.0)
25–29.9 35 (31.0) 34 (31.5)
>30 18 (15.9) 18 (16.7)

Note: Data presented as n (%) or mean ± standard deviation.
Abbreviations: BMI, body mass index; BP, blood pressure; DBP, diastolic blood 
pressure; HIV-N, HIV-negative; HIV-P, HIV-positive; HTN, hypertension; SBP, 
systolic blood pressure; SD, standard deviation.
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Table 5 shows the regression model among the HIV-N 

subjects, and older age was significantly associated with the 

development of HTN (p<0.05). The other parameters were 

not significantly associated with the development of HTN.

Discussion
Although there are various studies that have looked at car-

diovascular risks among HIV-infected patients,25,26 but to the 

best of our knowledge, the study of the prevalence of HTN 

and its predictors in HIV patients as compared to the HIV-N 

subjects in our environment has not been investigated.

Table 2 Clinical and biochemical parameters of HIV-infected patients

Variables Normal BP  
(<120/80 mmHg)

Pre-HTN  
(120–139/80–89 mmHg)

HTN  
(≥140/90 mmHg)

p-value

Age (years) 36.1±9.03 41.3±9.38 47.2±8.95 0.861
Duration of illness (months) 47.49±38.70 59.45±35.80 61.33±40.09 0.617
Duration of ART exposure (months) 46.25±39.37 55.92±34.57 58.67±34.18 0.632
Weight (kg) 65.59±11.28 69.11±12.82 76.67±12.19 0.879
BMI (kg/m2) 24.33±4.06 26.03±5.15 28.26±3.89 0.181
WHR 0.899±0.06 0.916±0.07 0.905±0.05 0.185
CD4 count (cells/µL) 465.7±265.12 523.4±246.1 429.5±249.2 0.467
CD4 count category
<200 10 (16.9) 3 (7.9) 3 (20.0) 0.339

>200 49 (83.1) 35 (92.1) 12 (80.0)

Note: Data presented as n (%) or mean ± standard deviation.
Abbreviations: ART, antiretroviral therapy; BMI, body mass index; BP, blood pressure; HTN, hypertension; WHR, waist–hip ratio.

Table 3 Relationship between clinical parameters and HTN in HIV patients

Variables HTN present (n=22) HTN absent (n=90) p-value

Sex
Male 12 (54.5) 35 (38.9) 0.182
Female 10 (45.5) 55 (61.1)

Age (years) 44.6±8.37 38.0±9.42 0.003
Weight (kg) 74.59±13.58 64.76±11.93 0.004
BMI (kg/m2) 27.69±4.63 24.88±4.45 0.015
WHR 0.89±0.05 0.91±0.06 0.222
Duration of illness (months) 61.9±39.45 51.3±37.7 0.266
Duration of ART exposure (months) 60.0±35.6 49.0±37.5 0.209
CD4 count (cells/µL) 499.14±251.61 475.88±258.99 0.702
Family history of HTN

Yes 12 (54.5) 25 (27.8) 0.017
No 10 (45.5) 65 (72.2)

Obesity
Yes 15 (68.2) 36 (40.0) 0.017
No 7 (31.8) 54 (60.0)

Note: Data presented as n (%) or mean ± standard deviation.
Abbreviations: ART, antiretroviral therapy; BMI, body mass index; HTN, hypertension; SD, standard deviation; WHR, waist–hip ratio.

Table 4 Logistic regression analysis for the predictors of hyper-
tension in HIV patients

Variables OR 95% CI p-value
Age (years) 0.938 0.877–1.004 0.064
Sex 0.290 0.059–1.426 0.128
Duration of illness (months) 0.999 0.951–1.050 0.979
Family history of hypertension 0.243 0.069–0.857 0.028
Duration of ART exposure (months) 1.005 0.954–1.058 0.859
Weight (kg) 0.939 0.863–1.021 0.142
BMI (kg/m2) 1.113 0.846–1.465 0.444
Obesity 0.247 0.035–1.745 0.161
CD4 count (cells/µL) 0.998 0.996–1.001 0.244

Abbreviations: ART, antiretroviral therapy; BMI, body mass index; CI, confidence 
interval; OR, odds ratio.

Table 5 Logistic regression analysis for the predictors of hyper-
tension in HIV-N subjects

Variables Odds ratio (95% CI) p-value

Age (years) 0.921 (0.861–0.984) 0.015
Sex 3.537 (0.552–22.659) 0.183
Family history of hypertension 0.482 (0.081–2.863) 0.422
Weight (kg) 0.926 (0.815–1.052) 0.239
BMI (kg/m2) 1.187 (0.817–1.724) 0.370
Obesity 0.778 (0.092–6.577) 0.818

Abbreviations: BMI, body mass index; CI, confidence interval; HIV-N, HIV-negative;
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There was a female preponderance in both HIV-P and 

HIV-N patients with 57.5% and 57.4%, respectively. Also, 

HIV infection was commoner in the younger age group of 

21–40 years constituting a little >60% of the HIV population, 

and this age group has been shown to be the sexually active 

component of the population. These findings are consistent 

with other studies in Africa18 and outside Africa.13,15

Using the criteria of the JNC 7,24 the prevalence of HTN 

was 13.3% in HIV-infected patients, similar and higher pro-

portions have been observed in several studies.13,15,18

However, with the World Health Organization (WHO) 

criteria, the prevalence of HTN is 19.5% among HIV-infected 

persons. On the other hand, the prevalence of pre-HTN in 

HIV-P and HIV-N participants is 34.5% and 38.9%, respec-

tively. Arruda et al observed similar proportion of pre-HTN 

among HIV-infected patients.15 These figures are clear indica-

tion that a lot more attention should be given to these group 

in terms of follow-up and regular check of BP. In the HIV-N 

control group, the prevalence of HTN was 10.2%, which is 

just a little lower than in the HIV population, and the find-

ing is in in-line with the reports from other studies.14,27 The 

higher prevalence of HTN in HIV patients has been shown 

to be associated with the use of ART;14,28 however, there are 

contrasting evidence that the use of ART appears to lower 

the prevalence of HTN.13

Family history of HTN, which is one of the known tra-

ditional risk factors for HTN, was not associated with the 

presence of HTN in our study. It is possible that most of the 

participants were not conversant with the medical history of 

their family members, so most participants simply deny the 

presence of HTN in their family even when they were not 

sure. For the participants with the family history of HTN, 

most were in their mothers both in HIV-P and HIV-N patients, 

which accounted for 54.1% and 63.6%, respectively.

In our study, the risk factors that were associated with 

HTN in HIV-infected patients and the HIV-N controls were 

older age, increased weight and BMI, and presence of obe-

sity. Male sex was associated with HTN in the HIV-infected 

population, but this was, however, not so in the general 

population. Our findings are consistent with reports from 

other studies.15,18 However, in a multivariate logistic regres-

sion analysis done in our study, the absence of family history 

of HTN was a predictor of HTN in HIV-infected patients, 

while older age was a predictor of HTN in HIV-N subjects.

In this study, obesity was a risk factor strongly associated 

with HTN, as in other studies that deal with HTN in a similar 

population.15,18 Obesity in individuals with HIV/AIDS may 

be associated with the weight gain that follows the use of 

HAART over a reasonable period of time.

Studies have shown that in the pre-HAART era, elevated 

BP was not common, and when present, it was frequently 

associated with HIV-related complications such as renal 

failure.8 We observed that the duration of HAART exposure 

was longer in HIV-P patients with HTN; although there are 

similar observations,13,15 there were also contrasting views 

in which the prevalence of HTN was low in patients treated 

with HAART.13,28 Some believe that the elevated BP observed 

may be due mainly to the metabolic side effects of ART, oth-

ers have linked lipodystrophy to elevated BP, which was not 

looked at in this study.

The levels of CD
4
 lymphocytes <200 cells/mm3 are less 

associated with HTN in the HIV-infected patients, whereas 

the higher levels of CD
4
 >200 cells/mm3 are more likely to be 

linked to the presence of HTN. The reason for this may not be 

farfetched, as the use of HAART increases the levels of CD
4
 

count with concurrent association with HTN due to this expo-

sure to ART, as mentioned earlier. Arruda et al noted a similar 

observation in terms of the CD
4
 count category.15 Also, the mean 

values of CD
4
 count were lower in HIV-infected patients with 

HTN in our study. In view of these findings, it is therefore pos-

sible to deduce that lower CD
4
 count levels may be associated 

with some level of protection against the development of HTN.

Limitations
This study is not without limitations, as we mainly looked at the 

association of clinical parameters with HTN, while biochemi-

cal parameters such as various abnormalities in lipid profile and 

microalbuminuria have been observed to be strongly associated 

with HTN in HIV-infected patients.13,15 Also, another limitation 

of the study is that the diet and sodium intake of the participants 

and renal function of the participants which have been shown 

in several studies to have effect on BP were not looked at in our 

study.8,18,23 Moreover, this study was a cross-sectional single-

center study and would have been better if the patients were 

followed up after the commencement of HAART especially in 

large multicenter studies. Lack of properly selected aged and 

sex-matched HIV-N control subjects may have affected some 

of the conclusions drawn from this study.

Conclusion
In conclusion therefore, our study indicates that HTN in HIV 

patients and HIV-N controls is associated with traditional risk 

factors such as older age, increased BMI, and obesity. However, 

male sex and duration of exposure to HAART and higher CD
4
 

levels are associated with HTN in HIV-infected patients. In 

a multivariate logistic regression, the predictors of HTN in 

both groups are absence of family history of HTN and older 

age in HIV-infected patients and HIV-N subjects, respectively.
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