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Abstract: Globally, non-communicable diseases like hypertension are on the rise, existing concur-
rently with the human immunodeficiency virus (HIV) in populations, especially those in low- to 
middle-income countries. The introduction of antiretroviral treatment (ART) for people living with 
HIV was welcomed with great enthusiasm across populations. A cross-sectional study of 100 pur-
posively selected adult participants on antiretroviral treatment living in the OR Tambo district was 
conducted to determine factors associated with treatment outcomes among patients living with HIV 
and hypertension comorbidity. The data was analyzed using the Statistical Package for Social Sci-
ences, with a p-value of 0.05 considered significant. A total of 86% of the female population, with a 
mean age of 39.76, was studied. Participants with improved viral load and CD4 cell count after 
initiation of ART increased from 63% to 68% and 74% to 90%, respectively whilst viral load sup-
pression increased from 45.1% to 90.2%. Hypertension post-ART initiation increased from 9% to 
34%, exacerbated by smoking (12%), alcohol (14%), vegetable consumption (39%), skipping break-
fast (50%), sugar use (62%), and vigorous physical activity (12%). The onset of hypertension was 
linked to the start of ART, and risky behaviors influenced treatment outcomes. Primordial preven-
tion, like strong health promotion interventions for risk factors, is needed to improve life expec-
tancy.     

Keywords: keyword 1; keyword 2; keyword 3 (List three to ten pertinent keywords specific to the 
article yet reasonably common within the subject discipline.) 
 

1. Introduction 
Annually, non-communicable diseases (NCDs) account for more than 41 million 

deaths worldwide [1], with over 75% of these fatalities occurring in low- and middle-in-
come countries, which includes the Sub-Saharan Africa [2]. This situation was exacerbated 
by the prevalence of hypertension in persons aged 30-79 years which was reported to be 
32% globally in 2019 [3] and human immune deficiency virus (HIV) prevalence estimated 
at 38.4 million people worldwide [4]. The global prevalence of hypertension in HIV-in-
fected adults was reported at 35% across all populations, though youth living with HIV 
were more vulnerable to hypertension, and across all populations, people living with HIV 
(PLWHIV) were at risk of developing chronic complications and comorbidities, such as 
NCDs and mental health disorders [5-7]. Godongwane and De Wet-Billings further indi-
cate that PLWHIV are at an increased risk of developing hypertension because of an-
tiretroviral therapy (ART) initiation.  In sub-Saharan Africa alone, it is estimated that 
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levels of HIV-hypertension comorbidity range between 17% and 30%, whereas South Af-
rica recorded 22% of the comorbidity [8,9]. Initiation and expanded access to antiretroviral 
therapy have significantly reduced the devastating impact of the global HIV epidemic in 
recent decades [10]. 

The primary goals of antiretroviral therapy are to maintain maximal suppression of 
the viral load, restore immunologic function, improve quality of life and reduce HIV-re-
lated morbidity and mortality [11]. The development of antiretroviral drugs has signifi-
cantly changed the perception of HIV/AIDS from a very fatal to a chronic and potentially 
manageable disease, and the availability and administration of antiretroviral therapy 
(ART) has significantly reduced mortality and morbidity associated with HIV and AIDS 
[12]. Whilst the combination antiretroviral therapy (cART) significantly increases patients' 
chances of surviving for a long period with HIV, it is also reported to increase risk of 
developing comorbidities [13]. This increased survival, however, also made PLWHIV 
more susceptible to developing NCDs like hypertension and other cardiovascular condi-
tions [14].  

The escalation levels of adults living with HIV and hypertension is concerning be-
cause it is associated with increased morbidity and mortality and has shown upward 
trends in the recent years [6,15,16]. However, it is reported that the use of ART medica-
tions improves the quality of life and life expectancy of PLWHA in Northern Uganda, 
though exposure to the effects of aging, including the influence of environmental risk fac-
tors, was known to act in the general population and contribute to the occurrence of NCDs 
such as hypertension, heart attacks, and stroke, chronic renal diseases, and osteoporotic 
fractures [17,18]. 

With South Africa having the world’s largest burden of HIV, with an HIV prevalence 
of 12%, and largest free ART programme globally, risks for hypertension and diabetes are 
even increased [6,19-21]. Since the advent of effective ART, HIV has become a chronic, 
manageable illness, with lifespan approaching that of HIV-negative persons [22]. Such 
improvement in life expectancy, along with the aging effect of HIV and drug interactions, 
accounted for increased risk of developing NCDs and consequentially an increased bur-
den of multimorbidity among PLWHIV. This study explored factors associated with treat-
ment outcomes among patients living with HIV and hypertension comorbidity in the 
Eastern Cape Province, South Africa   

2. Materials and Methods 
2.1. Study design 

A cross-sectional exploratory study was conducted to determine factors associated 
with treatment outcomes for patients living with HIV and hypertension morbidity.  

2.2. Setting  
This study was conducted in selected facilities in the OR Tambo District of the East-

ern Cape Province. The OR Tambo District Municipality is a coastal Category C munici-
pality with Area of 12 096 km² located on the East of the Eastern Cape Province. It consti-
tuted 2.6% of South Africa's total population in 2016 and is the most populous of the six 
district municipalities in the Eastern Cape Province, with a population of 1 382 399 and a 
population density of 114.3 persons per km2 [23]. 

2.3. Population  
The study population consisted of patients aged 18 and older living with HIV and 

hypertension comorbidities who were receiving care at the selected health facilities. Any 
patient who was visiting or using other facilities outside the selected facilities was ex-
cluded. 
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2.4. Sampling  
Purposive sampling was used to select study population among patients living with 

HIV and hypertension comorbidity in OR Tambo district municipality where expected 
proportion: P = 50%, Confidence level: 95% (Z∝ = 1.96) and the maximum error admitted 
by the researcher: e=10% using the following formular:  

𝑛𝑛 =
𝑍𝑍∝2 ∗ 𝑃𝑃 (100 − 𝑃𝑃)

𝑒𝑒2
 

 .  

2.5. Data collection  
A researcher-filled and customized, validated World Health Organization (WHO) 

Stepwise questionnaire was used for collecting data. Data was gathered through face-to-
face interactions and, when necessary, phone calls between April and June 2021. Data was 
collected per appointment and during the day when participants had time without dis-
rupting their daily routine. Local language was used through the use of a professionally 
translated version of the WHO Stepwise questionnaire.  

2.6. Data Analysis 
Data analysis was performed using version 23 of the Statistical Package for Social 

Sciences (SPSS) program (SPSS Inc., Chicago, IL, USA). Inferential statistics were used to 
make inferences concerning research propositions using univariate and multivariate anal-
yses, means, and proportions. The researcher used the Chi-square test and/or the Fisher’s 
exact test to compare two categorical variables. Parametric statistics (mean, standard de-
viation, range, and t-tests) were used to report on normally distributed data, while non-
parametric statistics (median, interquartile range, Wilcoxon sum rank test, Wilcoxon 
signed rank test, and the Kruskal-Wallis test) were used to report on data that is not nor-
mally distributed. A p-value of 0.05 was considered statistically significant and a 95% con-
fidence interval were used for reporting. Frequencies are used for categorical variables 
and numerical variables are reported as means ±standard deviations.  

2.7. Ethical and Legal Considerations 
Ethical approval from the Walter Sisulu University Faculty of Health Sciences Ethics 

and Biosafety committee (022/2021) as well as permission from Eastern Cape Department 
of Health (ECDOH) were obtained. Participant protection was ensured through all the 
provisions listed in the Helsinki declaration.  

2.8. Validity and Reliability 
A validated WHO-Stepwise tool was used for the study.  

3. Results 
3.1. Socio-demographics of the sampled population 

A total of one hundred (n=100) participants living with HIV (PLWHIV) were re-
cruited for this study. Table 1 summarizes the demographic data of the participants. The 
output shows that 86% of the population were females, with a male to female ratio of 1:6. 
The mean age of the population was 39.76 years (SD = 10.03 years). A total of 25% of the 
participants were aged 32-37 years and least were aged between 26-31 years age group 
(18.0%). Females mean age was 40.07 years (SD = 10.14) and were older than males with 
mean age of 37.86 years (SD = 9.46). 

In line with the South African national marriage rate of 2019, most (72%) of the par-
ticipants had never been married. Only 14% of the participants were married and 2% were 
divorced. Almost half (46%) of the participants lived in peri-urban areas, and 41% lived 
in rural areas. The majority at 57% attained secondary education, followed by 30% who 
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had attained tertiary education, and 11% who attained primary education. The unemploy-
ment rate among the participants was 63%.  

Table 1. Demographic characteristics of participants with HIV-hypertension comorbidity. 

Variables Categories 
Frequency 

(N=100) 
Percent (%) 

 
Gender 

Male 14 14.0 
Female 86 86.0 
Total 100 100 

 
 
 

Age groups 

25 years and younger 4 4.0 
26-31 years 18 18.0 
32-37 years 25 25.0 
38-43 years 19 19.0 

Above 44 years 18 18.0 
50-55 years 7 7.0 
≥56 years 9 9.0 

 
 

Marital status 

Never married 72 72.0 
Married 14 14.0 

Cohabiting 6 6.0 
Divorced 2 2.0 
Widowed 6 6.0 

 
Location 

Rural 41 41.0 
Per-urban 46 46.0 

Urban 13 13.0 

 
Educational level 

Primary 11 11.0 
Secondary 57 57.0 

Trade vocational school 2 2.0 
Tertiary 30 30.0 

 
Employment 

Unemployed 63 63.0 
Employed 37 37.0 

 Mean ± SD Min – Max 
Age (years) 39.76±10.03 19-68 

Age by Gender (years), p=0.432   
Male 37.86±9.46 28-57 

Female 40.07±10.14 19-68 

 

3.2. HIV and hypertension treatment outcomes using viral load (VL), CD4 count and blood 
pressure history 

When comparing viral load before ART initiation and after initiation, an improved 
viral load suppresion was observed with participants with lower than detected VL in-
creasing from 63% to 68% whilst those with 50-999 copies/ml reducing from 34% to 21%, 
and it was statistically significant (p = 0.031). However, there was a noted increse among 
those with 20-49 copies owing to shift from the 50-999 copies group. increase in number 
of  viral load pre- and post- ART initiation. There were no participant who had a viral 
load of ≥1000 copies/ml compared after initiation of ART compared to 2% before initiation 
(Figure 1). There was an improvement in CD4 cell count after ART initiation. A total of 
90% of the participants had a CD4 cell count of 350 cells/mm3 and more compared to 74% 
before initiation. However, there was no change in number of patients with less than 200 
cells/mm3 pre- and post-ART initiation at 6%.  
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p-value = 0.031 (Marginal Homogeneity test / Stuart-Maxwell test) 

Figure 1. Distribution of participants according to viral load and CD4 cell count before and after the 
ARV treatment initiation. 

Improved CD4 cell count is translated as effectiveness of the treatment taken towards 
a particular diseases. There was a significant improvement in the number of CD4 cells 
among participants after they were initiated on ART (mean count = 624.8 cells/mm3) was 
statistically significant (p= 0.001) than before ART initiation (mean = 534.4 cell/mm3) (Fig-
ure 2).  

 

p-value = 0.001 (Paired samples T-test) (Min-Max: Before = 51-1232; After = 105-1619).  

Figure 2. Distribution of participants according to CD4 cell count before and after the ART initia-
tion. 

In order to ensure desirable treatment outcomes, patients diagnosed with HIV and 
with hyertension are out to treament immediately so as to prevent severance of the disease 
whilst improving the quality of life. Figure 3 shows that 34% of the participants were 
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hypertensive post-ART initiation compared to only nine percent pre-ART initiation, and 
were subsequently on hypertension treatment and management. 

 
Figure 3. Distribution of participants with high blood pressure before and after the ARV treat-

ment. 

3.3. Risk factors associated with HIV and hypertension treatment outcome 
3.3.1. Toxic behaviours  

Smoking is chategorised as one of major risk factors for NCDs especially cardiovas-
cular diseases whilst alcohol is also associated with diabesity. Table 2 presents the gender 
specific lifestyle data of the participants. Among the males, almost half (42.9%) were 
smoking tobbacco compared to 7% of females and it was statistically significant (p = 0.001) 
whilst 35.7% of males were consuming alcohol compared to 10.5% of females (p = 0.025). 
This data indicated that males were likely to engage in risky behaviours than females.  

Table 2. Distribution of gender by tobacco usage and alcohol consumption. 

Toxic habits 
Male Female p-value 

№ % № %  

Tobacco 
Smoker 6 42.9 6 7.0 0.001 

Never smoke 8 57.1 80 93.0  

Alcohol 
Yes 5 35.7 9 10.5 0.025 
No 9 64.3 77 89.5  

3.3.2. Lifestyle behaviours  
Overall, only a minority of the participants were smokers (12%) and used alcohol 

products (14%). The mean age of onset of smoking was 21.18 years (SD= 5.83) though a 
juvenile and adult onset were observed (min-max age at onset = 15-35 years) which is 
contrary to South African legislation on regulation of minimum age for smoking. The 
maximum frequency of smoking was twice a day (Table 3). However, in line with the 
South African legislation on use of alcohol, the data indicates that the youngest age at 
onset of using alcohol products was 18 years, and the oldest was 25 years.  

Considered as mitigating factor, physical activity plays an important role in improv-
ing quality of life and delaying onset of several NCDs. The average number of days in a 
week doing heavy physical activity by participants was 2.04 days (SD 1.52) and 6.43 days 
(SD 0.82) for moderate physical activity. Half (50%) of the participants ate breakfast every 
day, 14% participants drank coffee and tea though 4% drank neither coffee nor tea. Half 
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of participants drank less than a litre of water per day which was considered significantly 
lower that what the food based dietary guidelines recommend. Only 3% of the partici-
pants were on a special diet whilst slightly more than half (53%) felt that losing weight 
was important. 

Table 3. Habits of HIV patients with other chronic conditions. 

Variables Categories 
Frequency 

(N=100) 
Percent (%) 

Tobacco smoking 
Never smoke 88 88.0 

Smoker 12 12.0 

Use alcohol products 
No 86 86.0 
Yes 14 14.0 

Sport activity 
No 88 88.0 
Yes 12 12.0 

Type of sports activity n=12 

Jogging 5 41.7 
Soccer 5 41.7 
Netball 1 8.3 
Rugby 1 8.3 

Eat breakfast every day 
No 50 50.0 
Yes 50 50.0 

Take coffee or tea 
Never 4 4.0 
Once 82 82.0 
Both 14 14.0 

Special diet 
No 97 97.0 
Yes 3 3.0 

Drink water 

Less than 1l 50 50.0 
1l 25 25.0 
2l 22 22.0 

>2l 3 3.0 

Losing weight is important 
No 47 47.0 
Yes 53 53.0 

 Mean ± SD Min – Max 
Age when started smoking (years), n=11 21.18±5.83 15-37 

Frequency of smoking (per day) 1.82±0.41 1-2 
Age when started using alcohol products 20.43±2.24 18-25 

Heavy physical activity (days/week) 2.04±1.52 0-7 
Moderate physical activity (days/week) 6.43±0.82 3-7 

  

3.3.3. Food consumption  
Food consumption habits were assessed from the participants in order to associate 

these with treatment outcomes. Table 4 indicates that all (100%) of the participants re-
ported that they ate bread and non-bread starches as the basis of their meals more than 
three times in a week. Almost all (96%) the participants ate meat as a source of protein 
and coffee was a beverage of choice for 92% who consumed it more than three times a 
week. A high proportion (62%) also ate crisps, sweets and desserts more than three times 
a week. Contrary to the standard food based dietary guidelines, only 33%, 39% and 40% 
ate dairy products, vegetables and fruits more than three times in a week, respectively.  

Table 4. Frequency of consumption of different foods types. 
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Type of food that the person 
eats/drinks 

Once Twice Three times More than 3 
times Never 

№ % № % № % № % № % 
Dairy foods 4 4.0 32 32.0 31 31.0 33 33.0 0 0.0 
Vegetables 1 1.0 25 25.0 35 35.0 39 39.0 0 0.0 

Fruits 2 2.0 23 23.0 35 35.0 40 40.0 0 0.0 
Meat 0 0.0 1 1.0 3 3.0 96 96.0 0 0.0 

Starch excluding bread 0 0.0 0 0.0 0 0.0 100 100.0 0 0.0 
Bread 0 0.0 0 0.0 0 0.0 100 100.0 0 0.0 

Eat outside home 24 24.0 27 27.0 6 6.0 40 40.0 3 3.0 
Crisps, sweets, desserts 5 5.0 17 17.0 16 16.0 62 62.0 0 0.0 

Drink coffee 2 2.0 1 1.00 1 1.00 92 92.00 4 4.00 

4. Discussion 
Literature records that patients initiated on ART are at risk of developing a range of 

NCDs, including hypertension. The current study was conducted to explore factors asso-
ciated with treatment outcomes among patients living with HIV and hypertension comor-
bidities. The findings from the study reflect that out of the total number of participants, 
86% were females, and the mean age of the study population was 39.76 years, which was 
consistent with the national demographic characteristics in South Africa, which indicate 
that there are generally more females than males and the majority of the population is 
youth [23]. A total of 41% and 47% of the respondents reported living in rural and peri-
urban settings, respectively, while 57% and 30% had secondary education and tertiary 
academic achievement, respectively. Tertiary academic achievement is slightly lower than 
the national rate of 36%[23]. 

Treatment outcomes  
This study discovered that ART improved outcomes, with patients having a lower-

than-detected viral load increasing from 63% to 68% after starting ART. This records a 
positive treatment outcome owing to ART and a positive role played by ART in enhancing 
the quality of life of PLWHIV. In a multinational study conducted among patients initi-
ated on ART between 2010 and 2014, viral load suppression increased from 45.1% to 
90.2%[24]. Another multinational study of 46 countries also recorded improvements on 
viral load suppression from 58.2% to 61.1% [25]. Similarly, for the CD4 cell count, this 
study noted that there was a significant improvement in the number of patients with an 
improved CD4 cell count from 74% to 90%. Different studies have associated treatment 
outcome with the duration of treatment.  

It is reported that patients on ART are susceptible to developing NCDs like hyper-
tension. In the current study, a total of only nine percent of participants had hypertension 
before ART initiation. However, this number exponentiated to 34% post-ART initiation 
leading to the need to be placed on hypertension treatment and management programs. 
In a study conducted in Malawi, hypertension was diagnosed among 23.8% while 20.4% 
in Ethiopia among the population after treatment initiation [26,27] and 33% diagnosed in 
Zambia [28]. A higher rate of 44% was reported in a different population in Italy [29].  

Risky behavioral factors  
Whilst risks of developing hypertension and other NCDs post-ART initiation were 

higher, participants reported other behaviours that facilitated or exposed them to hyper-
tension. Such toxic behaviours affected efficacy of treatment and interfered with adher-
ence levels. Overall, smoking was reported by 12% and alcohol use by 14% of the partici-
pants. Of note, 42.9% of male population were smoking whilst alcohol use was reported 
by 35.7% of the male population. This finding was higher than smoking rate of 3.4% and 
36.5% alcohol use reported in Malawi, and 25% alcohol use in Ethiopia [26,30]. A rate of 
60.7% smoking was reported by participants with poor treatment adherence in the similar 
population [31]. In a population with different characteristics in United States, 30% 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 November 2022                   doi:10.20944/preprints202211.0496.v1

https://doi.org/10.20944/preprints202211.0496.v1


 

 

smoking and 50% non-hazardous alcohol consumption was reported while 44% smoking 
in Spain, 24.7% in Italy were reported [29,32,33], which was significantly higher than the 
current study.  

Lifestyle factors  
Physical activity is a recommended lifestyle factor generally important for improving 

blood circulation, weight regulation or loss, stress relief, delay of the onset of NCDs and 
a wide array of health benefits. Participants in this study (53%) felt weight loss was im-
portant and further reported participating on vigorous (12%) and moderate (50%) physi-
cal activity. This rate was lower than 68% physical activity reported in a Vietnamese study 
[34]. Findings in this study show significantly lower physical activity levels compared to 
Malawian study which reported 9.4% moderate and 90.6% vigorous physical activity 
among participants [26]. A rate of 29.2% vigorous physical activity was reported in Ethi-
opia [27], 24% moderate physical activity reported by Safeek and colleagues [35] and 
35.6% vigorous physical activity in other South African study [36].  

Dietary habits  
Whilst breakfast is an important meal of the day and skipping it has a strong associ-

ation with the development of NCDs [37], only half of participants reported taking break-
fast and 3% were on special diets. Such a behaviour was reported by 33% in Ethiopia [38] 
but was comparable (50.8%) to Iranian study [39] and lower than 61.9% reported in 
Uganda [40]. Water health in numerous functions in a human’s body including flushing 
toxins and normalizing blood pressure, and this value of drinking adequate quantities of 
water is widely known however the majority of the study population reported using less 
water than required. Making starchy food basis of your meal and eating meat almost daily 
are the important recommendations in the food based dietary guidelines and participants 
in the current study reported having complied to these. However, daily use of dairy prod-
ucts was poor. Similarly to this study population, 22.6% was reported in a Polish study 
[41] and 22.9% in Nepal [42]. Dairy products provide the body with essential protein and 
nutrient important for muscle development and they lower blood pressure [43]. These 
benefits are even more important for people on ART as they have increased risks of de-
veloping hypertension.  

Consumption of fruit and vegetables helps with the general health of the body 
through their high constitution of antioxidants important for fighting free radicals in your 
body. Lower frequency in the consumption of fruits and vegetables was reported in the 
current study. This eating habit compromises the general health of this population but 
comparative to 38.7% reported in other study with similar characteristics [41], signifi-
cantly lower than 78.9% in Nepal [42] and 65.8% in Ethiopia [44].  

Coffee is a worldwide popular beverage enjoyed by many. Frequently consuming 
coffee is associated with elevation of blood pressure [45,46]. Frequent consumption of 
more than three time in a week was reported by the majority (92%) of the participants in 
this study. Coupling elevation of blood pressure with ART initiation increases chances of 
poor health outcomes among PLWHIV especially when other risk factors like alcohol con-
sumption and smoking are also present [47]. A lower rate of 27.4% coffee use was reported 
in a population with different characteristics [48] and 42.1% reported in Nigeria [49]. 

Use of added sugar or sugary food exposes user to increase calorie intake which is a 
risk factor for obesity, dental carries and hypertension. Participants in this study reported 
use of sugar as part of their meals. A lower rate of 12.4% sugar intake was reported in 
Nigeria [50], 87.2% reported on patients who developed dental carries in Uganda [51]. 

Findings of this study showed pertinent factor that affect treatment outcomes, either 
negatively or positively, among patients living with HIV and on ART.  
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5. Conclusions 
This study found a significant association between ART initiation and improvements 

in CD4 cell count and viral load suppression. Indeed, ART plays a significant role in im-
proving the quality of life of patients living with HIV through strengthening CD4 cell 
counts and suppressing viral loads. However, this study confirms an association between 
ART initiation and the development of hypertension among HIV-positive patients. Risky 
behaviors and an unhealthy lifestyle undermined the value and contribution of ART in 
improving health and prolonging lives and exposed patients to the development of ad-
versities like hypertension. To improve life expectancy, strong health promotion interven-
tions for primary controls of hypertension risk factors in this population were required.   

6. Patents 
No patents.  
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