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Abstract 
Growing body of epidemiologic evidence suggests that there are a number of 
modifiable risk factors that lead to increased incidence of hypertension in low 
income countries. Besides non modifiable factors like age, highly active anti-
retroviral treatments are believed to be increase the risk of hypertension in 
Human Immuno Virus patients. But studies disagree as to whether there are a 
greater incidence of hypertension among HIV/AIDS patients and the role of 
antiretroviral therapy. The Study was conducted in public health institution 
of Gamo-Gofa zone by using Retrospective cohort study design. Simple ran-
dom sampling techniques with stratified sampling with proportional to size 
allocation were used to select HIV patients. The data were collected by regis-
tered Anti Retroviral Treatment Provider nurses, by using structured ques-
tionnaire which was adapted from the World Health Organization STEPS in-
strument. The data were cleaned to check for its completeness, consistency 
and the presence of missed values and variables, and then it was entered into 
a pre-designed format in Epi-Info version 7 and transferred to SPSS version 
21 and Stata for further analysis. Frequencies, mean, median, quartile and 
standard deviation were used to describe the data. After necessary assump-
tion of logistic regression model was checked, bivariable and multiple logistic 
regression models were fitted to see the predictors of hypertension. A total of 
834 HIV/AIDS infected (95.4% response rate) were included in this study. 
The mean systolic and diastolic BP were 115.7 mmHg (±16.1 SD) and 74.9 
mmHg (±12.4 SD). The cumulative incidence of hypertension was 20% (95% 
CI: 19.9 - 20.03), in equal proportion in Pre-HAART (20.1%) and HAART 
(20.0%) receiving patients. The study revealed modifiable; monthly income 
(AOR; 2.26, 95% CI (1.26, 4.05)), Occupational status (AOR, 0.36, 95% CI; 
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(0.17, 0.78)), Body mass index (AOR: 12.6, (95% CI: 5.32, 29.8)) and non- 
modifiable family history of hypertension (AOR: 2.18, 95% CI: 1.32, 3.58) as 
important predictors of hypertension among HIV infected patients. There 
was high incidence of hypertension among HIV infected patients which may 
reflect insights for intervention. The investigators accept the null hypothesis 
that there is association between HAART intervention and incidence of 
Hypertension. 
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1. Introduction 

Despite little due attention; hypertension is an important public health problem 
accounting for 1 billion people illness, 6% of worldwide death and 7.1 million 
deaths peranum [1] [2]. It is responsible for 62% of cerebro-vascular disease and 
49% ischemic heart disease [3]. The incidence of hypertension in general in-
crease with age, higher in urban than rural area, in obesity than thin, with high 
dietary salt intake than low and low dietary intake of calcium than high calcium 
intake [1] [2] [3], this is not only risk factors for hypertension so far and some 
study also emphasis association of HAART (highly active antiretroviral therapy) 
with prevalence’s of hypertension among HIV infected people [4].  

Since its introduction of HAART can decrease morbidity and mortality rates 
among HIV-infected patients [5]. Besides this, Potent antiretroviral therapy 
(HAART) has resulted in lasting suppression of HIV replication, reduction of 
opportunistic infections and malignancies associated with AIDS, and have had a 
substantial impact on the survival rate and quality of life of infected individuals 
[6].  

However, the potential to keep these patients under treatment for decades 
may be limited by a variety of metabolic and cardio-vascular abnormalities ob-
served in patients on HAART, including dyslipidaemia, fat redistribution, insu-
lin resistance, hypertension [4] [7], and coronary ischemia [8].  

In the period prior to HAART, high blood pressure in infected patients was 
often associated with complications related to HIV, such as renal failure and 
vasculopathy [9] and in post-HAART period, some studies have raised the pos-
sibility that HAART may also induce Hypertension [10] [11] [12], through the 
acceleration of atherogenesis and subsequent hardening of the vessel wall [13].  

Though the possibility mentioned above, studies on blood pressure in HIV 
infected patients show conflicting results regarding the increased prevalence of 
disease among patients on HAART and the role of different treatment regimens 
in its genesis [7] [14] [15] [16].  

Given the importance of the getting the burden and risk factors for Hyperten-
sion and the urgency in adopting preventive measures for cardiovascular dam-
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age secondary to systemic hypertension among patients with HIV/AIDS on an-
tiretroviral treatment, this study will assess the incidences and predictors of sys-
temic hypertension among cohort of HIV patients at health institution of Ga-
mo-Gofa Zone and try to reduce death toll and to improve quality of life of 
people infected by HIV AIDS. 

2. Materials and Method 
2.1. Study Area 

The Study was conducted in health institution of Gamo-Gofa zone which is lo-
cated about 505 km south west from Addis Ababa. A zone has a population of 
1,960,417 and of this 960,604 was males and 999,813 were females. It has 15 dis-
tricts and two town administration. With this there are three hospitals and 73 
health centres (including upgrading health centres) offering health care services 
for the population. All three hospitals and 14 health centre offer HIV chronic 
care services There are 8933 of people living with HIV/AIDS who have follow up 
at health institution of the Gamo-Gofa zone, among them 3985 are on HAART 
and 4948 are on Pre ART. 

2.2. Study Design 

Retrospective cohort study design was implemented from January 2015 to May 
2016. 

2.3. Study Population 

All HIV infected adult patients’ age ≥ 18, who has followed up at health institu-
tion of Gamo Gofa zone and HIV infected adult patients age ≥ 18, who has fol-
low up at selected health institution of Gamo Gofa zone were source and study 
population respectively. Furthermore All HIV patients on HAART and Pre- 
HAART, who have completed charts was included in the study. 

2.4. Sample Size and Sampling Procedure 

Sample size was calculated for first specific objective by using proportion of 
hypertension from Addis Ababa (31.5%) and Gondar hospital (28.3%), consi-
dering Z-score corresponding to 95% CI, 5% degree of precision, design effect of 
two and ten percent non response rate; it gives 728 and 686 respectively. The 
sample size was determined for Predictors also by using StatCalc program of 
Epi-Info version 7 with considering the following assumptions; confidence level 
of 95%, power of 80%, exposed to non-exposed ratio 3:1, design effect of 2, fif-
teen percent lost to follow up, Odds ratio and its proportion obtained from pre-
vious Literature. 

Based on the sample size calculated above, sample size for triglyceride was 380 
which was large, so considering design effect and lost to follow up, 874 (582 ART 
and 292 patients on Pre-ART) will be selected (Table 1). 

Two hospitals (Sawula and Arba Minch hospital) and four health center (Sa-
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wula health, Birbir, and Arba Minch health center) was selected by simple ran-
dom sampling. Proportional to size allocation of sample was distributed to 
health institution. After random allocation, randomly generated number was 
used to pick out card number of an individual on Pre-ART and HAART, and 
then all information was accessed from the card and patients through measure-
ments and face to face interview (Table 2). 

2.5. Study Variables 

1) Dependent variables: Incidence of systemic hypertension 
2) Independent variables 
Socio-economic and demographic variables (Ethnicity, Income, education, 

household indicators, occupation, age, sex, and residences), Life style and beha-
vioral variables (tobacco and alcohol use, physical inactivity, intake of fruit and 
vegetables), Biochemical test variables (Measured weight, height, waist, Timed 
walk, and pedometer) and Medical history and HIV related variables (Family 
history of HPN, stage of RVI, Duration on HAART, type of treatment received, 
family history of DM, history of UTI) were used to collect and analyze data. 

2.6. Data Collection Instruments and Measurements 

The data was collected by ART nurses, who were trained; in the respective health 
institution after consent from each respondent is obtained through interview- 
based, pre-coded and pretested structured questionnaire which was adapted 
from the WHO STEPS instrument [17]. This instrument was used to collect data  

 
Table 1. Table showing Sample size calculated based on selected factors, 2016. 

Variables CI Power Unex: Ex Disease/Ex OR Ex N-Ex Total 

Sex (male/female) - - 3/1 63.67 1.86 132 44 176 

Duration on HAART (5+) - - - 40.23 2.62 105 35 105 

Triglycerides (150+) - - - 59.15 2.51 285 95 380 

 
Table 2. Shows sampling procedures participants selection in health institution of Gamo- 
Gofa zone, 2016. 

 Name of health institution Pre-ART ART Total 
Required sample size Total  

selected (A)  (B) 

1 Arba Minch Hospital 1352 2415 3767 166 290 489 

2 Chencha Hospital 340 771 1111 40 88 128 

3 Arba Minch HC 242 677 919 28 76 104 

4 Birbir HC 104 207 311 12 24 36 

6 Sawula Hospital 140 280 420 16 32 48 

7 Sawula HC 259 632 891 30 72 102 

 Total 2503 5109 7612 292 582 874 
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on selected socio-demographic characteristics, lifestyle and behavioural charac-
teristics including, physical activity, physical Measurements of weight, height, 
waist and hip circumference, and Blood glucose, as well as blood pressure. 

Weight and height were measured with participants standing without shoes 
and wearing light clothing. Participants stood upright with the head in Frankfort 
plane for height measurement. Height was recorded to the nearest 0.5 cm, and 
weight was recorded to the nearest 100 g. Body-mass index (BMI) was calcu-
lated as weight in kilograms over height in meters squared [weight (kg)/(height 
(m))2]. 

The global physical activity questionnaire (GPAQ) section of the STEPS in-
strument was used for assessment of physical activity, and total physical activity 
was presented in MET (metabolic equivalent) minutes per week. The instrument 
looks into three major domains of day-to-day activities; work (including domes-
tic work), transport, and recreational activities. Level of total physical activity 
was subsequently classified into high, moderate, or low using the GPAQ analysis 
guideline provided along with the STEPS instrument. Blood pressure was meas-
ured in a sitting position using a digital device (Omron M4-I®) after the study 
participant rested for at least five minutes. Three consecutive measurements 
were made in an interval of at least 3 minutes. Self-reported health status was 
determined by asking the participant. 

2.7. Data Quality Control 

Pre-test was conducted to identify a potential problem that was aroused during 
the actual data collection period. Trained ART nurses were used to collect the 
data after thoroughly explaining the objective of the study to each study subject 
and informed consent was obtained. There were also regular supervision and 
timely check-up of the completeness and consistency of responses to questions 
throughout the data collection period. 

2.8. Operational Definition 

Exposed: HIV patients who enrolled for chronic care and started HAART. 
None exposed: HIV patients who enrolled for chronic care and not yet 

started HAART. 
Outcome: an individual with sustained high blood pressure (SBP ≥ 140 or 

DBP ≥ 90 mmHg) [18] or reported regular use of anti-hypertensive medication 
after ART follow up (s). 

Hypertension: was defined as a sustained high blood pressure (SBP ≥ 140 or 
DBP ≥ 90 mmHg) [18] or reported regular use of anti-hypertensive medication 
after ART follow up (s). 

Body mass index (BMI): a measure of overall adiposity, will be categorized 
according to WHO criteria (underweight: BMI < 18.5 kg/m2; normal: 18.5 - 24.9 
kg/m2; overweight: 25.0 - 29.9 kg/m2; and obese: BMI ≥ 30.0 kg/m2). 

Alcohol consumption: it will be classified as low (<1 alcoholic beverage a 
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week), moderate (1 - 21 alcoholic beverages a week), and high to excessive con-
sumption (>21 alcoholic beverages a week) according to WHO classification. 

2.9. Data Processing and Analysis 

The data was cleaned to check for its completeness, consistency and the presence 
of missed values and variables. Any error identified was corrected as necessary. 
Then, it was entered into a pre-designed format in Epi-Info version 7 and trans-
ferred to SPSS version 21 for analysis. An assumption to apply binary logistic 
regression including fitness of model was assessed. Descriptive statistics were 
done using frequencies, percentages, mean, median, standard deviation and 
other summary statistics. 

Binary Logistic regression Model was fitted first by Bivariable analysis be-
tween each independent variable and the dependent one. Independent variables 
with a p-value < 0.2 was then included in the multivariate analysis. Those pre-
dictors with p-value < 0.05, in the multivariate analysis, was considered as inde-
pendent and significant predictors for incidences of hypertension and was in-
cluded in the final model. Crude and adjusted odds ratio with 95% confidence 
interval was also be reported. 

2.10. Ethical Consideration 

Ethical clearance was obtained from Institutional Review office of Arba Minch 
University, college of medicine and Health Science. Permission letter was also 
obtained from Gamo-Gofa zone health departments and the departments also let 
respective hospitals and health centers to provide favorable media to conduct the 
study. Anonymity was maintained during abstraction of the data from the charts 
and informed verbal consents were taken from the respondents. Patients with 
hypertension and DM were informed about the status and refer to chronic 
hypertension and DM care follow up. 

3. Result and Discussion 
3.1. Socio-Demographic and Economic Characteristics 

A total of 834 HIV/AIDS infected (95.4% response rate) were included in this 
study. The mean age was 35.4 ± 8.15 years. More than half of them were Ortho-
dox Christians (64.7%) and married (56.7%). More than three fourth (83.3%) of 
them were from urban area and twenty three point four percent (195) were 
Housewife and about one third (42.0%) were Gamo ethnicity (Table 3). 

3.2. Behavioral and Dietary Related Characteristics 

Fifty one participants (6.1%) declared that they were smoking cigarettes pre-
viously. Concerning their alcohol use, 161 (19.3%) were ever users. Eight seven 
(10.1%) was involved in vigorous activities such as carrying or lifting heavy 
loads, and construction works. Most participants (97.4%) use to walk for at least 
10 minutes continuously every day. 
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Table 3. Socio-demographic and Socioeconomic Characteristics of HIV infected Patients, 
at GGZ (n = 834), 2016. 

Variables Responses Frequency % 

Residence Urban 

Rural 

695 

139 

83.3 

16.7 

Sex Female 

Male 

471 

363 

56.5 

43.5 

Age 15 - 24 

25 - 34 

35 - 44 

45 - 54 

55 - 64 

65+ 

31 

348 

319 

103 

16 

4 

3.7 

41.7 

38.2 

12.4 

1.9 

0.5 

Educational Status No education 

Primary education 

Secondary education 

Tertiary education 

194 

381 

197 

62 

23.3 

45.7 

23.6 

7.4 

Marital status Married 

Divorced 

Single 

Separated 

Widowed 

473 

96 

67 

99 

99 

56.7 

11.5 

8.0 

11.9 

11.9 

Occupational Status Housewife 

Government employed 

Merchant 

Farmer 

Un-employed 

Others (student and self-employed) 

195 

187 

179 

147 

54 

72 

23.4 

22.4 

21.5 

17.6 

6.5 

8.6 

Religion Orthodox 

Protestant 

Muslim 

Others (Catholic and pagan) 

540 

241 

36 

17 

64.7 

28.9 

4.3 

2.0 

Ethnicity Gamo 

Gofa 

Amhara 

Wolaita 

Konso 

Others 

350 

159 

125 

94 

11 

95 

42.0 

19.1 

15.0 

11.3 

1.3 

11.4 

Monthly income ≤750 

751 - 1300 

1301 - 2000 

>2000 

Unknown 

323 

95 

145 

171 

100 

38.7 

11.4 

17.4 

20.5 

12.0 
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More than three fourth (83.9%) of respondents reported that they usually use 
vegetables at least 1 - 3 days in a week. Forty eight of the respondents (5.8%) do 
not eat fruits at all in any days of a week. Only five of (0.5%) respondents have 
reported use of hard drug like hashish and cocaine. 

3.3. Clinical Characteristics, HIV Infection  
and Antiretroviral Therapy 

Five hundred fifty (65.9%) of PLHIV patient enrolled for HAART treatment and 
twenty one point one percent (176) were on 1a (30). Two percent (17) of PLHIV 
were known diabetic patient and more than three fourth (84.5%) of the patients 
have no history of hypertensions. Nearly half of (47.7%) of respondents has been 
started ART at WHO clinical stage and one third of the started at CD4 count of 
less than 200 (Table 4).  

3.4. Incidence of Systemic Hypertension 

The mean systolic and diastolic BP results were 115.7mmHg (±16.1 SD) and 74.9 
mmHg (±12.4 SD). The overall incidence of hypertension was 20% (95% CI: 19.9 
- 20.03), in equal proportion in Pre-HAART (20.1%) and HAART (20.0%) re-
ceiving patients (Figure 1).  

3.5. Bivariable Analysis 

In bivariable analysis, age, sex, residence and marital status were not significant-
ly associated with Hypertension, but all other variables like modifiable (educa-
tional status, religion, occupation, and monthly income) and non-modifiable 
(ethnicity) and were significantly associated with incidence of Hypertension in 
cohort of HIV infected patients. In Bivariable analysis, only vigorous activities 
were significant and all other variables, like Tobacco use, fruit consumption and 
Duration on ART were not significant (Table 5 and Table 6). 

3.6. Predictors of Systemic Hypertension 

The study revealed modifiable; monthly income, Occupational status, marital 
status, Body mass index, and vigorous activities and non-modifiable Family his-
tory of hypertension were important predictors of hypertension among HIV in-
fected patients. Other variables like educational status, religion and walking 10 
minute per day were factors associated with Hypertension with consider ding 
the effect of other variables in multiple regression analysis, and it effect diluted 
in final analysis (Table 7).  

4. Discussion 

Hypertension as a well-known risk factor for CVDs & it’s disease of public 
health importance which occurred in a high incidence among HIV patients. In 
this study the prevalence of hypertension was 20% (95% CI: 19.9 - 20.03), 
which was higher than the prevalence of hypertension in the Sub Saharan Africa  
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Table 4. Clinical characteristics, HIV infection and antiretroviral therapy in cohort of 
HIV/AIDS Infected individuals in Gamo-Gofa Zone (n = 834), 2016. 

Variables Responses Frequency % 

Base line HAART usage PRE-HAART 
HAART 

284 
550 

34.1 
65.9 

Type of drug regimen 1a (30) 
1a (40) 
1b (30) 
1b (40) 

1c 
1e 
1f 

176 
3 

128 
3 
60 
74 

106 

21.1 
0.4 
15.3 
0.4 
7.2 
8.9 
12.7 

History of Diabetes status Yes 
No 

Not known 

17 
540 
277 

2.0 
64.7 
33.2 

Incidence of Hypertension Yes 
No 

29 
736 

3.94 
95.6 

Family History of hypertension Yes 
No 

129 
705 

15.5 
84.5 

History of UTI Yes 
No 

Unknown 

76 
755 

3 

9.1 
90.5 
0.4 

WHO Clinical Stage Stage I 
Stage II 
Stage III 
Stage IV 

290 
93 

398 
53 

34.8 
11.2 
47.7 
6.4 

Base line CD4 lymphocyte Count 500+ 
200 - 500 

<200 

267 
294 
273 

32.0 
35.3 
32.7 

Duration of HAART Exposure Up to 1 year 
1 to 5 years 

5+ Years 

  

BMI (kg/m2) <18 
18 - 24 

25+ 

171 
544 
119 

20.5 
65.2 
14.3 

 

 
Figure 1. Incidence of systemic Hypertension among HIV infected patients in GGZ, 2016. 
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Table 5. Bivariable regression analysis of factors associated with hypertension among 
study participants in Gamo-Gofa Zone (n = 834), 2016. 

Variables 
Incidence of HPN Odd Ratio 

Yes (%) No (%) COR (95% CI) 

Residence Urban 

Rural 

137 

30 

558 

109 

0.89 (0.57, 1.39) 

1 

Sex Female 

Male 

92 (19.5) 

75 (20.5) 

379 (80.5) 

288 (79.3) 

1 

1.07 (0.76, 1.51) 

Age 15 - 24 

25 - 34 

35 - 44 

45 - 54 

55 - 64 

2 (6.5) 

63 (18.1) 

71 (22.3) 

24 (23.3) 

3 (15.0) 

29 (93.5) 

285 (81.9) 

248 (77.7) 

79 (76.7) 

17 (85.0) 

1 

3.21 (0.75, 13.8) 

4.15 (0.97, 17.8) 

4.41 (0.98, 19.8) 

2.56 (0.39, 16.8) 

Educational 
Status 

No education 

Primary education 

Secondary education 

Tertiary education 

27 (13.9) 

60 (15.7) 

56 (28.4) 

24 (38.7) 

167 (86.1) 

321 (84.3) 

141 (71.6) 

38 (61.3) 

1 

1.16 (0.71, 1.89) 

2.46 (1.47, 4.09) 

3.91 (2.03, 7.51) 

Occupational 
Status 

Housewife 

Government employed 

Merchant 

Farmer 

Un-employed 

Others (student and self-employed) 

43 (22.1) 

61 (32.6) 

15 (8.4) 

35 (23.8) 

8 (14.8) 

5 (6.9) 

152 (77.9) 

126 (67.4) 

164 (91.6) 

112 (76.2) 

46 (85.2) 

67 (93.1) 

1 

1.71 (1.08, 2.70) 

0.32 (0.17, 0.61) 

1.10 (0.66, 1.83) 

0.62 (0.27, 1.40) 

0.26 (0.10, 0.69) 

Religion Orthodox 

Protestant 

Muslim 

Others (Catholic and pagan) 

119 (22.0) 

35 (14.5) 

13 (36.1) 

0 (0.0) 

421 (78.0) 

206 (85.5) 

23 (63.9) 

17 (100.0) 

1 

0.60 (0.39, 0.91) 

2.00 (0.98, 4.07) 

- 

Monthly income ≤750 

751 - 1300 

1301 - 2000 

>2000 

Unknown 

39 (12.1) 

15 (15.8) 

49 (33.8) 

57 (33.3) 

 

284 (87.9) 

80 (84.2) 

96 (66.2) 

114 (66.7) 

 

1 

1.36 (0.72, 2.60) 

3.71 (2.30, 6.01) 

3.64 (2.29, 5.78) 

 

 
Table 6. Bivariable regression analysis of factors associated with hypertension among 
study participants in Gamo-Gofa Zone (n = 834), 2016. 

Variables 
Incidence of HPN Odd Ratio 

Yes (%) No (%) COR (95% CI) AOR (95% CI) 

Alcohol use No 
Yes 

132 (19.6) 
35 (21.9) 

541 (80.4) 
125 (78.1) 

1 
1.15 (0.75, 1.75) 

Fruit consumption/week None 
1 - 3 days 
4 - 7 days 

12 (25.0) 
136 (20.3) 
14 (16.5) 

36 (75.0) 
533 (79.7) 
71 (83.5) 

1.69 (0.71,4.03) 
1.29 (0.71, 2.37) 

1 
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Continued 

Vegetable use/week None 
1 - 3 days 
4 - 7 days 

0 (0.0) 
142 (20.3) 
18 (19.8) 

8 (100.0) 
558 (79.7) 
73 (80.2) 

- 
1.03 (0.59, 1.78) 

1 

Vigorous activities/week None 
1 - 4 

165 (22.1) 
2 (2.3) 

582 (77.9) 
85 (97.7) 

12.0 (2.93, 48.5) 
1 

Walking status None 
1 - 3 
4 - 7 
Daily 

160 (19.7) 
4 (40.0) 
2 (20.0) 
1 (50.0) 

652 (80.3) 
6 (60.0) 
8 (80.0) 
1 (50.0) 

1 
2.71 (0.76, 0.97) 
1.02 (0.21, 4.84) 
4.07 (0.25, 65.5) 

BMI (kg/m2) <18 
18 - 24 

25+ 

8 (4.7) 
104 (19.1) 
55 (46.2) 

163 (95.3) 
440 (80.9) 
64 (53.8) 

1 
4.82 (2.29, 10.1) 
17.5 (7.89, 38.8) 

Base line HAART usage Yes 
No 

57 (20.1) 
110 (20.0) 

226 (79.9) 
41 (80.0) 

1.01 (0.70, 1.45) 
1 

Type of drug regimen No 
1a (30) 
1a (40) 
1b (30) 
1b (40) 

1c 
1e 
1f 

57 (20.1) 
24 (13.6) 
1 (33.3) 
29 (22.7) 

0 (0.0) 
13 (21.7) 
14 (18.9) 
29 (27.4) 

227 (79.9) 
152 (86.4) 

2 (66.7) 
99 (77.3) 
3 (100.0) 
47 (78.3) 
60 (81.1) 
77 (72.6) 

1 
0.63 (0.37, 1.06) 
1.99 (0.18, 22.4) 
1.16 (0.70, 1.93) 

- 
1.10 (0.59, 2.17) 
0.93 (0.48, 1.78) 
1.50 (0.89, 2.51) 

Diabetes status Yes 
No 

112 (20.7) 
2 (11.8) 

428 (79.3) 
15 (88.2) 

1.96 (0.42, 8.70) 
1 

Base line CD4 lymphocyte 
Count 

500+ 

200 - 500 

<200 

53 (19.4) 

61 (20.7) 

53 (19.9) 

220 (80.6) 

233 (79.3) 

214 (80.1) 

0.97 (0.64, 1.49) 

1.06 (0.70, 1.59) 

1 

Family History of Diabetes 
status 

No 

Yes 

149 (19.3) 

18 (29.5) 

624 (80.7) 

43 (70.5) 

1 

1.75 (0.98, 3.13) 

Family History of 
hypertension 

No 

Yes 

124 (17.6) 

43 (33.3) 

581 (82.4) 

86 (66.7) 

1 

2.34 (1.55, 3.55) 

History of UTI Yes 

No 

Unknown 

26 (34.2) 

138 (18.3) 

3 (100.0) 

50 (65.8) 

617 (81.7) 

0 (0.0) 

 

WHO Clinical Stage Stage I 

Stage II 

Stage III 

Stage IV 

55 (19.0) 

18 (19.4) 

87 (21.9) 

7 (13.2) 

235 (81.0) 

75 (80.0) 

311 (78.1) 

46 (86.8) 

1 

1.03 (0.57, 1.85) 

1.19 (0.82, 1.74) 

0.65 (0.28, 1.52) 

Base line CD4 lymphocyte 
Count 

500+ 

200 - 500 

<200 

53 (19.4) 

61 (20.7) 

53 (19.9) 

220 (80.6) 

233 (79.3) 

214 (80.1) 

1 

0.97 (0.64, 1.49) 

1.06 (0.70, 1.59) 
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Table 7. Predictors associated with Incidence of Hypertension among Cohort of HIV patients in GGZ, 2016. 

Variables Responses 
Incidence of HPN Odd Ratio 

Yes (%) No (%) COR (95% CI) AOR (95% CI) 

Age 15 - 24 

25 - 34 

35 - 44 

45 - 54 

55 - 64 

2 (6.5) 

63 (18.1) 

71 (22.3) 

24 (23.3) 

3 (15.0) 

29 (93.5) 

285 (81.9) 

248 (77.7) 

79 (76.7) 

17 (85.0) 

1 

3.21 (0.75, 13.8) 

4.15 (0.97, 17.8) 

4.41 (0.98, 19.8) 

2.56 (0.39, 16.8) 

- 

 

Educational Status No education 

Primary education 

Secondary education 

Tertiary education 

27 (13.9) 

60 (15.7) 

56 (28.4) 

24 (38.7) 

167 (86.1) 

321 (84.3) 

141 (71.6) 

38 (61.3) 

1 

1.16 (0.71, 1.89) 

2.46 (1.47, 4.09) 

3.91 (2.03, 7.51) 

- 

Occupational Status Housewife 

Government employed 

Merchant 

Farmer 

Un-employed 

Others (student and self-employed) 

43 (22.1) 

61 (32.6) 

15 (8.4) 

35 (23.8) 

8 (14.8) 

5 (6.9) 

152 (77.9) 

126 (67.4) 

164 (91.6) 

112 (76.2) 

46 (85.2) 

67 (93.1) 

1 

1.71 (1.08, 2.70) 

0.32 (0.17, 0.61) 

1.10 (0.66, 1.83) 

0.62 (0.27, 1.40) 

0.26 (0.10, 0.69) 

1 

1.18 (0.65, 2.12) 

0.36 (0.17, 0.78) 

0.77 (0.41, 1.44) 

0.51 (0.20, 1.27) 

0.7 (0.15, 3.37) 

Religion Orthodox 

Protestant 

Muslim 

Others (Catholic and pagan) 

119 (22.0) 

35 (14.5) 

13 (36.1) 

0 (0.0) 

421 (78.0) 

206 (85.5) 

23 (63.9) 

17 (100.0) 

1 

0.60 (0.39, 0.91) 

2.00 (0.98, 4.07) 

- 

1 

0.75 (0.47, 1.20) 

1.71 (0.74, 3.91) 

- 

Ethnicity Amhara 

Gamo 

Gofa 

Wolaita 

Konso 

Others 

33 (26.4) 

68 (19.4) 

24 (15.1) 

3 (27.3) 

28 (29.5) 

 

92 (73.6) 

282 (80.6) 

135 (84.9) 

8 (72.7) 

67 (70.5) 

 

1 

0.67 (0.42, 1.08) 

0.49 (0.28, 0.89) 

1.05 (0.26, 4.18) 

1.17 (0.64, 2.11) 

0.36 (0.18, 0.78) 

 

- 

Monthly income ≤750 

751 - 1300 

1301 - 2000 

>2000 

39 (12.1) 

15 (15.8) 

49 (33.8) 

57 (33.3) 

284 (87.9) 

80 (84.2) 

96 (66.2) 

114 (66.7) 

1 

1.36 (0.72, 2.60) 

3.71 (2.30, 6.01) 

3.64 (2.29, 5.78) 

1 

0.88 (0.42, 1.84) 

2.26 (1.26, 4.05) 

1.94 (.04, 3.62) 

Fruit consumption/week None 

1 - 3 days 

4 - 7 days 

12 (25.0) 

136 (20.3) 

14 (16.5) 

36 (75.0) 

533 (79.7) 

71 (83.5) 

1.69 (0.71, 4.03) 

1.29 (0.71, 2.37) 

1 

- 

Vigorous Activities/week None 

1 - 4 

165 (22.1) 

2 (2.3) 

582 (77.9) 

85 (97.7) 

12.0 (2.93, 48.5) 

1 

4.91 (1.12, 21.6) 

1 

Walking status None 

1 - 3 

4 - 7 

Daily 

160 (19.7) 

4 (40.0) 

2 (20.0) 

1 (50.0) 

652 (80.3) 

6 (60.0) 

8 (80.0) 

1 (50.0) 

1 

2.71 (0.76, 0.97) 

1.02 (0.21, 4.84) 

4.07 (0.25, 65.5) 

 

- 
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Continued 

BMI (kg/m2) <18 

18 - 24 

25+ 

8 (4.7) 

104 (19.1) 

55 (46.2) 

163 (95.3) 

440 (80.9) 

64 (53.8) 

1 

4.82 (2.29, 10.1) 

17.5 (7.89, 38.8) 

1 

4.24 (1.93, 9.30) 

12.6 (5.32, 29.8) 

Type of drug regimen No 

1a (30) 

1a (40) 

1b (30) 

1b (40) 

1c 

1e 

1f 

57 (20.1) 

24 (13.6) 

1 (33.3) 

29 (22.7) 

0 (0.0) 

13 (21.7) 

14 (18.9) 

29 (27.4) 

227 (79.9) 

152 (86.4) 

2 (66.7) 

99 (77.3) 

3 (100.0) 

47 (78.3) 

60 (81.1) 

77 (72.6) 

1 

0.63 (0.37, 1.06) 

1.99 (0.18, 22.4) 

1.16 (0.70, 1.93) 

- 

1.10 (0.59, 2.17) 

0.93 (0.48, 1.78) 

1.50 (0.89, 2.51) 

- 

Family History of DM No 

Yes 

149 (19.3) 

18 (29.5) 

624 (80.7) 

43 (70.5) 

1 

1.75 (0.98, 3.13) 

- 

Family History of hyper-
tension 

No 

Yes 

124 (17.6) 

43 (33.3) 

581 (82.4) 

86 (66.7) 

1 

2.34 (1.55, 3.55) 

1 

2.18 (1.32, 3.58) 

 
(16.2%), and lower than study done in Uganda (27.2%), in Europe (44.4%), and 
study done in India (44.8%) [19] [20] [21] [22]. Compared to current findings 
the higher prevalence of hypertension was observed in the study done among 
HIV naïve individuals in Addis Ababa (27.3%), North West Ethiopia (28.5%) 
and study done in south-western Ethiopia (3.2%) [23] [24] [25]. 

One possible reason is due to the difference in cut-off points for definition of 
hypertension between the current study which used the NCEP guidelines which 
considered a lower cut-off point level BP > 140/90 mmHg, than NHMS Survey 
which defined hypertension as (BP > 130/85 mmHg). Other studies also re-
ported a lower prevalence of hypertension compare to our study due to the 
higher level of definition for blood pressure to be termed as hypertensive. Gen-
erally, differences in the study population characteristics, de-sign and metho-
dology, the type and number of variables taken as risk factors, cut-off points and 
references for definition of hypertension cause a variation in incidence of hyper-
tension. 

Growing body of epidemiologic evidence suggests that there are a number of 
modifiable and non-modifiable factors that lead to increased risk of hypertension 
in low income country like Ethiopia, in thus study modifiable characteristics; 
like monthly income, Occupational status, Body mass index, and vigorous activ-
ities) and non-modifiable character like, Family history of hypertension, were 
important predictors of Incidence of hypertension among HIV infected patients. 

Among modifiable factors; occupation status was significantly associated with 
incidence of hypertension among HIV infected patients. Accordingly; HIV pa-
tient of merchant occupation was 64% (AOR, 0.36; 95% CI; (0.17, 0.78)) less risk 
of developing Hypertension than Housewife. 

Monthly income was other modifiable predictors of Hypertension in HIV pa-

https://doi.org/10.4236/aid.2020.102005


A. T. Debiso 
 

 

DOI: 10.4236/aid.2020.102005 60 Advances in Infectious Diseases 
 

tients, according to this study, an individual whose income were (1301 - 2000) 
and greater than 2000 were 2.3 (AOR; 2.26, 95% CI (1.26, 4.05)) and 2 times 
(AOR, 1.94, 95% (0.04, 3.62)) higher risk of developing Hypertension than HIV 
infected patients whose income is less than 750 birr per months. This might re-
lated to eating or dietary habit, which in turn related with economic status, thus 
an individual who earn more money may utilize fatty food which increase the 
atherosclerosis which may in turn block Blood vessels. 

In the current study, obese HIV patients had a 13 times (AOR: 12.6, (95% CI: 
5.32, 29.8)) higher risk of developing systemic hypertension compared to those 
with underweight patients. Which was in-line with the studies done in India and 
case control study in Brazil [26] [27] [28] [29], Consistent result also was ob-
served in the study done in south western part of Ethiopia [25]. 

Family history of hypertension was significantly associated with being hyper-
tensive in this study. In current study, HIV patients with family history of 
hypertension were 2.1 times (AOR: 2.18, 95% CI: 1.32, 3.58) higher risk of devel-
oping Hypertension than without having family history of hypertension. It was 
consistent with study done in south western part of Ethiopia, which showed 
Family history of hypertension, as risk factors for HPN [25].  

Other modifiable predictors of incidence of hypertension were vigorous activi-
ties, that HIV patients who would not involve in vigorous activities such as carry-
ing or lifting heavy loads, and construction works were 5 times (AOR, 4.91, 95% 
CI, (1.12, 21.6)) higher risk of developing systemic hypertension than those who 
liked to be involved in vigorous activities. 

Unlike other studies done so far [28] [30] cigarette smoking, use of alcohol 
and age were not significantly associated with hypertension in this study. This 
may be due to the low prevalence of these factors in the HIV/AIDS infected pa-
tients. 

Modifiable (educational status, religion, occupation, and monthly income) 
and non-modifiable (ethnicity) and were significantly associated with incidence 
of Hypertension in Bivariable analysis and the significance is diluted in multiple 
logistic regression analysis. 

This study has potential limitations. Firstly, it was difficult to know the base-
line status of systemic hypertension in some charts and excluded which may bias 
the finding of current research. 

Second, this study is limited to behavioral and physical measurements, and 
did not include biochemical measurements such as a 24 hours urine sodium 
concentration, cholesterols and, etc. Thirdly, the lower age included in this study 
was 17 which made comparisons with other studies difficult. 

5. Conclusion 

There was high incidence of hypertension among HIV infected patients in 
Health institution of Gamo Gofa zone and may reflect insights for intervention. 
The investigators accept the null hypothesis that there was association between 
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HAART intervention and Incidence of Hypertension. Monthly income, occupa-
tional status, marital status, body mass index, vigorous activities and Family his-
tory of hypertension, were predictors of systemic hypertension among HIV/AIDS 
infected patients. Federal ministry of health should design and implement of 
early screening programs and prompt treatment for systemic hypertension among 
PLHIV. HIV patients should be advised to adopt a healthy lifestyle like avoiding 
sedentary life style and regular monitoring of blood pressure. Since the limita-
tion of the study was difficult to know the baseline status of systemic hyperten-
sion in some charts and excluded which may bias the finding of current re-
search, so that prospective study should be done to see real effect of HAART on 
systemic hypertension among PLHIIV patients. 
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