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ABSTRACT 

Background: HIV is associated with an increased risk of hypertension among people living 

with HIV (PLWHIV). While long-term survival due to ART use has increased the burden of 

hypertension among PLWHIV, but the burden is not well known especially in remote and 

less urbanized regions of Tanzania.  

Objective: This study determined the magnitude and determinants of hypertension among 

people living with HIV attending care and treatment clinic in the Tabora region. 

Methodology: A cross-sectional study of 712 PLWHIV aged 18 years and older attending 

CTC was conducted in twelve randomly selected facilities in Tabora Region in 2024. Data 

were collected using an interview-administered standardized questionnaire. Hypertension 

was defined by blood pressure ≥140 or ≥ 90 mmHg. Data were analysed using STATA 15. 

modified poison regression was used to assess associations between hypertension and 

independent variables with p value of < 0.05 significant. Ethical approval was obtained from 

the MUHAS ethical research review board. 

Results: A total of 712 participants were recruited in the study, of whom 398 (55.9%) female 

and the mean age (SD) was 45.3 (13.2) years. The overall prevalence of was estimated at 

25.8%. Majority 114 (47.05) were aged between 40–59 years. The participants who were 

aged 60 years older had 17% Increased prevalence of having hypertension with (aPR (95%, 

CI): 1.17: (1.08 - 1.28) p<0.001)) compared with those with less than 40 years, while those 

40 -59 years had 13% increased prevalence of hypertension with (aPR  95%, CI: 1.13(1.10 

- 1.19) p<0.01. compared to those with less than 40 years. Those with the history of 

hypertension had 13% Increased prevalence of hypertension with aPR (95%, CI) 1.13(1.07 

- 1.19) p<0.01), compared to those with no family history of hypertension. Those who were 

obese and overweight had 26% and 12% Increased prevalence of hypertension with aPR 

(95%, CI): 1.26: (1.11 -   1.42) p<0.001and aPR (95%, CI): 1.12 (1.02 - 1.23) p value of 

0.016 compared to those with underweight.  

Conclusion and Recommendation: Hypertension is higher and the proportional of 

untreated hypertension among PLWHIV not known. Key factors include, age above 40years, 

family history of hypertension, obese and overweight which were found to be significantly 
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associated with increased hypertension, while physical activity and viral load count less th20 

copies were found to be protective.  

Recommend lifestyle modification particularly physical activity and weight loss program 

among PLHIV patients on ART, also integration of HIV care with Hypertension within the 

routine in the CTCs. 
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STANDARD DEFINITION 

Hypertension is defined as a systolic blood pressure (SBP) of 140 mmHg or higher or 

diastolic blood pressure (DBP) of 90 mmHg or higher, based on the average of two or more 

properly measured blood pressure readings on separate occasions (1). 

Operational Definitions 

High volume care and treatment centre were those facilities where the number of clients 

who were enrolled in care and treatment for HIV were more than for than 500 clients. 

Low volume care and treatment centre were those facilities where the number of clients 

who were enrolled in care and treatment for HIV were more than were less than 500 clients. 

Tier one care and treatment centre were high volume sites where the number of clients who 

were enrolled in care and treatment for HIV were more than for HIV is more than 1000 

clients. 

Tier two care and treatment centre were high volume sites where the number clients who 

were enrolled in care and treatment for HIV were more than for HIV were more than 500 

clients. 

Tier three were low volume sites where the number of clients who were enrolled in care 

and treatment for HIV were more than 300 clients. 

Tier four were low facilities where number of clients who were enrolled in care and 

treatment for HIV were less than 300 clients. 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background 

Hypertension among people living with HIV (PLWHIV) on antiretroviral therapy (ART) is 

a growing public health concern (2). Globally,  thirty eight million people are living with 

HIV, with seventy eight million (78%) on antiretroviral therapy (3,4). The extensive 

utilization of ART has significantly reduced HIV-related mortality, decreased viral 

replication, and extended life expectancy (5). However, it has also increased the risk of non-

communicable diseases, particularly hypertension. Over the past decade, access to 

antiretroviral therapy (ART) for people living with HIV has increased rapidly from 7.8 

million in 2010 to 28.7 million in 2021(6,7). Global and national strategies have increased 

ART utilization, leading to a significant reduction in AIDS-related deaths, dropping from 

2.0 million in 2004 to 650,000 in 2021 (4). 

Globally, 1.28 billion people aged 30 to 79 years have hypertension, with 75% of them 

residing in low- and middle-income countries, which are home to more than 90% of the HIV 

burden (8) In addition, 46% of people with hypertension are ignorant of their illness, and 

people who are HIV positive and on ART make up a significant portion of the untreated 

hypertensives. Recent observations have indicated that the prevalence of hypertension 

among individuals living with the human immunodeficiency virus is estimated to be higher 

than that of the general population, which further supports this (9–12). 

Sub-Saharan Africa has been reported to be the epicentre of the HIV pandemic, accounting 

for approximately 67% of the global HIV prevalence (13,14). While the prevalence of 

hypertension among people living with HIV in sub-Saharan Africa has been reported to 

range from 12.5% to 53%, according to studies conducted in Cameroon and South Africa 

(15,16), 

Limited epidemiological data are available regarding the magnitude of hypertension among 

PLWHIV. However, previous studies conducted in South Africa have shown a higher 

prevalence of hypertension among people living with human immunodeficiency virus 

compared to the general population, with an even higher prevalence observed among older 

PLWHIV (14). Similarly, other studies conducted in South Africa, Uganda, Malawi, 
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Tanzania  and Botswana have found a higher prevalence of hypertension among PLWHIV 

compared to the general population (17–19) 

In Tanzania, it was estimated that there were 1,700,000 PLWHIV virus in 2021, of which 

1,477,809 were on combination antiretroviral therapy (ART) (20). Studies that have been 

conducted in various parts of the country have reported the prevalence of hypertension 

among people living with HIV to range from 17.4% to 34.6%.(15). With this prevalence of 

hypertension among PLWHIV in the country, there is limited data on the prevalence of 

hypertension among PLWHIV in remote regions particularly Tabora Region  

Various studies have proposed a relationship between HIV and hypertension through 

prolonged use of ART, proteins, viral gene products, viral envelope components, 

mitochondrial dysfunction, and cell apoptosis. All these processes contribute to chronic 

inflammation, which can result in the development of type 2 diabetes, metabolic syndrome, 

and other non-communicable diseases, particularly hypertension(21). Additionally, it has 

been found that certain classes of ART can increase the activity of the renin-angiotensin-

aldosterone system, which can result in hypertension(22). In a study conducted in South 

Africa, hypertension was found to be more prevalent in the PLWHIV populations than in 

the general population(23). This was attributed to factors such as chronic inflammation 

caused by ART use, renal disease, a high body mass index, and behavioral risk factors like 

smoking, alcohol intake, and physical inactivity (24). 

The burden of hypertension has been rapidly increasing, leading to 15 million deaths 

annually in the younger generation (aged 30-69 years) globally, with 85% of these deaths 

occurring in low- and middle-income countries (22). Sub-Saharan Africa (SSA), including 

Tanzania, hosts more than 70% of people living with the human immunodeficiency virus 

and currently facing an increasing threat of hypertension, whose risk is highest among the 

PLWHIV in these SSA countries, including Tanzania (15,16,25) Response to this joint 

double burden of hypertension and HIV infection among PLWHIV requires early and 

regular screening of PLWHIV to detect and intervene in hypertension early and the provision 

of appropriate management. 
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1.2 Problem statement 

Hypertension among PLWHIV has become a significant public health concern. Globally, 

the prevalence of hypertension among PLWHIV is estimated to be 42%(26). In Sub-Saharan 

Africa, this prevalence ranges from 19.7% to 50.1%, (23,27).   

World wide Hypertension among PLHIV is on the rise, and it is linked to ART use and age 

hence prone adults who living with HIIV and on ART on increased incidences of 

hypertension. Adults living with HIV on ART had a greater incidence of hypertension than 

HIV-uninfected persons (28). A recent meta-analysis of data from throughout the globe 

indicated that 35% of all HIV-infected individuals on ART had hypertension, in comparison 

to an estimated 30% of HIV-uninfected persons(29) . 

The World Health Organization recommends integrating blood pressure monitoring, 

nutrition counselling, smoking cessation support, and physical exercise encouragement into 

HIV services(19,30). Tanzania has been reported a prevalence of 29.3% (31) were this was 

conducted in more urbanized area. 

Currently the country under WHO are recommended to adopt the policy  to integrate HIV 

and hypertension care to reduce morbidity and mortality among PLWHIV(32), with some 

facilities  in the country partially implementing the policy of integrating hypertension and 

HIV treatments while PLWHIV are unaware of their hypertension status.  facilities already 

implementing this integration 

Despite the awareness of the need for integrated care, there is a lack of data on the burden 

of hypertension among PLWHIV in less urban and remote regions. More regional 

representative data is needed to understand the determinants of hypertension among 

PLWHIV, so that effective and targeted interventions can be implemented to reduce this 

burden. This study aims to investigate the prevalence and determinants of hypertension 

among PLWHIV in urban and rural areas of the Tabora region in Tanzania. 
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1.3 Conceptual frame work 

Indirect risk factors associated with hypertension in people living with human 

immunodeficiency virus encompass clinical factors like renal failure, social behavioral 

factors, HIV-related factors including HIV viral infection, antiretroviral therapy (ART) 

usage, behavioral factors like cigarette smoking, alcohol consumption, physical inactivity, 

and an unhealthy diet. 

These factors significantly contribute to the development of hypertension among people 

living with human immunodeficiency virus. Clinical factors, such as HIV viral infection, can 

lead to immune system dysfunction, chronic inflammation, and vascular damage, thereby 

elevating the risk of hypertension. Furthermore, the use of ART, although crucial for 

managing HIV, may have metabolic effects that further contribute to hypertension risk (33). 

Behavioral factors such as cigarette smoking and alcohol intake are recognized risk factors 

for hypertension in both the general population and people living with human 

immunodeficiency virus. These behaviours can increase blood pressure levels and the 

likelihood of cardiovascular diseases. Physical inactivity and an unhealthy diet, 

characterized by excessive sodium intake and poor nutritional choices, also contribute to 

hypertension among people living with human immunodeficiency virus (34). 

social demographic factors, which include age, sex, family history of hypertension, marital 

status, education level, employment status, and religion, specifically the increasing number 

of people living with human immunodeficiency virus, indicate the expanding population 

affected by HIV, as the number of individuals living with HIV grows, the prevalence of 

hypertension among people living with human immunodeficiency virus is expected to rise. 

This highlights the importance of implementing strategies that focus on preventing 

hypertension, early detection, and effective management within the people living with 

human immunodeficiency virus population. 

Addressing these risk factors necessitates a comprehensive approach that integrates HIV care 

with hypertension prevention and management. This includes regular monitoring of clinical 

indicators, promoting healthy lifestyle behaviours, addressing socioeconomic disparities, 

and ensuring access to appropriate healthcare services.  Acknowledging and tackling these 
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factors, it is possible to reduce the burden of hypertension in people living with human 

immunodeficiency virus and improve overall health outcomes. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework prevalence and determinants of hypertension 

among people living with human immunodeficiency virus.  

 

1.4 Rationale 

The findings from this study will assist the country, programs and stakeholders; like ministry 

of health (MOH) national AIDS, STIs and Hepatitis control program (NASHCOP) and 

Implementing Partners (IP) in Planning and developing targeted interventions to effectively 

address the burden of hypertension among people living with HIV. Evaluate the occurrence 

and factors influencing hypertension in individuals living with HIV. Provide valuable 

insights for MOH and practitioners to enhance the care and management of PLWHIV in 

different areas of Tanzania. 

Also, the findings from this study it will Stimulate other scholars to conduct and design 

further studies in this field particularly in study area. 
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1.5 Research Questions 

1.5.1 Broad research question 

What is the prevalence and determinants of hypertension among PLWHIV attending CTC 

on ART in the Tabora region? 

1.5.2 Specific research question 

1. What is the prevalence of hypertension among PLWHIV attending CTC on ART in 

Tabora Region? 

2. What is the proportion of uncontrolled hypertension among those hypertensive 

PLWHIV attending CTC on ART in Tabora Region? 

3. What are determinants of Hypertension among in PLWHIV attending CTC on ART 

in Tabora Region? 

 

1.6 Objectives 

1.6.1 Broad Objective 

To determine the magnitude and determinants of hypertension treatment among PLWHIV 

attending CTC on ART in Tabora Region in 2024. 

1.6.2 Specific Objectives 

1. To determine the prevalence of hypertension among PLWHIV attending CTC on 

ART in Tabora region from Apr to May 2024. 

2. To determine the proportion of untreated hypertension among hypertensive 

PLWHIV attending CTC on ART in Tabora Region April to May to2024. 

3. To determine the determinants of hypertension among PLWHIV attending CTC on 

ART in Tabora region from April to May 2024. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1 Pathophysiology of hypertension in People living with the human immune 

deficiency virus 

Hypertension among people living with HIV on ART its causal pathway could be mediated 

via HIV-induced inflammation, viral proteins (Nef, Tat, and gp-120), and genetic elements. 

These proteins play crucial role in causing hypertension by triggering oxidative stress, 

promoting the growth and movement of smooth muscle cells, and disrupting endothelial 

function, particularly in individuals with high HIV viral loads (35). The mechanism of 

connection between immunological activation or inflammation and hypertension in HIV is 

yet unknown, and more research is needed. In systematic review studies, it has been done  

suggested that the interaction between HIV viral proteins and antiretroviral therapy (ART) 

with immune system components can lead to kidney injury, vascular dysfunction, and 

activation of the sympathetic nervous system, ultimately causing hypertension (35). This 

process is expedited by traditional risk factors such as obesity, high salt intake, smoking, and 

genetic predisposition (33). Despite starting antiretroviral therapy (ART), individuals with 

HIV experience ongoing and mild immune activation. This continuous immune activation 

leads to elevated levels of CD38 in CD4+ and CD8+ T cells, which serves as a marker for 

disease progression in people living with HIV. Additionally, other T cell markers like HLA-

DR, TNF-α, IL-6, and IL-1β have been observed in western countries (35). Viral 

translocation plays a role in the mechanism of hypertension in HIV-positive patients(35). 

When HIV infects CD4 gut-associated lymphoid tissue, it weakens and destroys the natural 

immune defence in the mucosa (33). Suppression of gut-associated lymphoid tissue leads to 

pathogens entering the bloodstream, elevating lipopolysaccharides. These can cause 

hypertension through RAAS activation, prostaglandin E2 production, and stimulation of the 

sympathetic nervous system (36). The study conducted in Cameroon to explored the 

association between CD4 count and hypertension found no significant link between the two 

factors(37). However, in the same study, an association between HIV infection with or 

without HAART and hypertension was identified (37).  
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2.2 Prevalence of hypertension among people living with human immunodeficiency 

virus 

Globally, 8.9 million people living with HIV are hypertensive, and Saharan Africa was 

estimated to have the highest prevalence compared to other regions; this was explained by 

South Africa also being home to highest proportion of the burden of HIV in Africa(38). The 

retrospective cohort study that was conducted in a rural part of Uganda shows the prevalence 

of hypertension among people living with human immunodeficiency virus to be 23.8%, 

compared to 33.5% among HIV-negative patients in another study that was conducted in 

Uganda (39,40). Both were retrospective cohort studies, but the difference can be explained 

by difference in sample size in these studies and the methodology used. 

Nevertheless, hypertension remains prevalent among people living with HIV. This was 

evidenced by a study conducted in Cameroon, in three cities, which reported a high 

prevalence of 25% among PLWHIV on care (1). Similar studies reported a prevalence of 

41.6%  among people living with human immunodeficiency virus on ART (23,41). 

Additionally, a study conducted in South Africa reported a highest prevalence of 53% among 

people living with HIV (28). The prevalence of hypertension in people living with human 

immunodeficiency virus in sub-Saharan Africa varies a lot, ranging from 25% to 50%, 

depending on geographical area, population, within countries, and between countries (36, 

38). 

In Tanzania, the prevalence of hypertension in people living with human immunodeficiency 

virus epidemiological data is limited, though several studies that have been conducted in the 

country in different regions show that the prevalence of HIV in people living with human 

immunodeficiency virus ranged from 12.5%  29.3%, and 43% (31,42,43). So, there is a gross 

variability of levels of hypertension among people living with human immunodeficiency 

virus across countries and within countries, as supported by the findings in different 

countries in sub Saharan  Africa countries(17).  
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2.3 Determinants of hypertension 

2.3.1 Social demographic factors  

In a study conducted in a rural area of South Africa, it was found that men experienced  

nearly twice the risk of developing hypertension compared to women (44). The disparity in 

hypertension risk based on gender was attributed to hormonal differences that seemed to 

offer women some protection against hypertension. This finding, however, caused 

controversy because it implied that men and women might have similar risks of hypertension 

after menopause. Men were observed to have a higher risk of hypertension than females 

because the group had a more sedentary lifestyle than females. 

Age has traditionally been linked with hypertension because of vascular stiffening with age, 

which increases the resistance of blood flow (45). Moreover, the use of ART prolongs life 

and therefore predisposes them to traditional risk factors like obesity, metabolic syndrome, 

and hypertension(46). In one previous study in Ethiopia, it was observed that patients who 

had a family history of hypertension were at increased risk of hypertension (47).  

High body mass index (BMI) have been observed that it is a risk factor for hypertension in 

patients who are using antiretroviral therapy (ART)(48). The risk of hypertension was 

explained by initial weight gain and immune reconstitution after starting to use ART. 

Likewise, the INSTI (Integrase Strand Transfer Inhibitors) dolutegravir was found to elevate 

oxidative stress, encourage fat accumulation(48,49), and hence lead to increased BMI and, 

consequently, increase the risk of hypertension among people living with human 

immunodeficiency virus 

2.3.2 Behavioral risk factors 

Being HIV positive does not exclude the people living with human immunodeficiency virus 

from other traditional risk factors; therefore, behavioral factors like cigarette smoking, 

alcohol intake, physical inactivity, and an unhealthy diet can also affect this population as 

well as the general population.  

Several medical conditions including hypertension occur as a result of heavy alcohol intake 

(13,50,51). Heavy alcohol intake causes hypertension through endothelial dysfunction, 

intracellular calcium accumulation, stimulation of the renin-angiotensin-aldosterone system, 

enhanced sympathetic activity, vasoconstriction, and increased oxidative stress(50). 
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Moreover, alcohol has a high calorific value and is associated with obesity and type 2 

diabetes, which are secondary risk factors for hypertension (52). Likewise, another study 

reported that heavy energy-based beverages, especially ethanol, are associated with renal 

atrophy, which ultimately leads to secondary hypertension (53). Moreover, a study that was 

conducted in Uganda showed that those who smoke cigarettes and have excessive alcohol 

intake had about twice the risk of hypertension prevalence as compared to people living with 

human immunodeficiency virus who do not smoke cigarettes or drink alcohol (18) 

Apart from hypertension linked to HIV, individuals with HIV, like the general population, 

also face an elevated risk of developing hypertension. This happens, particularly when 

individuals do not follow through advices that include regular physical exercise, 

consumption of vegetables and fruits, and other relevant factors. This is significant because 

individuals who fail to manage risk factors for hypertension are at a higher likelihood of 

developing the condition. In a study that was conducted in rural parts of Uganda, it was 

shown that diets that aim to stop hypertension (DASH diet) rich in vegetables, fruits, low-

dairy products, low-fat sugar, and sodium reduce blood sugar compared to standard western 

foods in adults (18). Though this finding was among the young age ranges of 13 to 25 it 

should also of relevance among older people. 

 

2.4 HIV-related determinants of hypertension among People living with human 

immunodeficiency virus 

The use of highly active antiretroviral therapy (HAART) has been attributed to the 

pathophysiology of hypertension, perhaps through lipodystrophy, inflammation, and the 

immune response. An example is tenofovir; TDF has been implicated to cause renal failure, 

hence causing secondary hypertension(54). However, a retrospective study in South Africa 

compared the effects of hypertension between the integrase strand transfer inhibitor (INSTI) 

dolutegravir and efavirenz, finding that the risk of hypertension was higher among those on 

dolutegravir than those on efavirenz. This was explained by the fact that dolutegravir was 

associated with increased BMI as compared to efavirenz (55). There is a need for further 

studies that will help to know more about the mechanism that makes it more associated with 

hypertension. Likewise, in the other study that aimed at studying the effects of switching 

from efavirenz/tenofovir disoproxil fumarate/emtricitabine-based regimens to the Integrase 
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Strand Transfer Inhibitor (INSTI) dolutegravir-based regimen, it was found that there was a 

significant increase in body mass index exceeding 25 kg/m2, which is termed overweight 

(56). This higher BMI resulted in an increased incidence of dyslipidaemia, hypertension, 

diabetes, and other comorbidities. Similarly, a retrospective study conducted in Nigeria 

observed an increase in hypertension prevalence from 14.7% to 20.3% after initiating the 

Integrase Strand Transfer Inhibitor (INSTI) dolutegravir (57). This suggests that the type of 

ART used could predispose people living with HIV to developing hypertension. Previous 

study consistently demonstrate that males have a higher risk of hypertension compared to 

females (58). In similar study, researchers compared the exposure to protease inhibitors 

between females and males and their association with the development of hypertension. In 

this study, males were found to have a higher likelihood of developing hypertension when 

compared to females after exposure to protease inhibitors. This was explained by the earlier 

development of body mass index in males than it was in females after exposure to protease 

inhibitors (PI). Though the reason was unclear, it was thought to be factors like ethnicity and 

type of diet (58). 
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CHAPTER THREE 

3.0 METHODOLOGY 

3.1 Study Design 

This was an analytical cross-sectional study design among adults’ people living with human 

immunodeficiency virus (PLWHIV) attending care and treatment clinics (CTC) in Tabora 

region from April to May 2024.  

 

3.2 Study setting 

This study was conducted in four district councils (DC) in Tabora region namely Nzega DC, 

Igunga DC, Urambo DC and Kaliua DC. Tabora ranks the third most populated region in 

the country, with a population of 3,391,679 according to the 2022 national census report 

(56), and the highest populated in western Tanzania. The region has 365 health facilities, 

which comprising of 314 dispensaries, 34 health centres, and 15 hospitals. Ninety-six percent 

of the facilities are government-owned, while the remaining four percent are owned by faith-

based organizations and private entities.  

The region is among top five with the highest enrolment of PLWHIV attending CTC also 

been one of the regions which is less urbanized region of which most of the residents resides 

in the less urbanised region were the lifestyle does not pose the risk factors for hypertension. 

Among 78,467 of PLWHIV aged more than 18 years were enrolled in care, 99% are 

receiving highly active antiretroviral therapy (HAART). The region has approximately 199 

care and treatment clinics, distributed based on the local HIV population.  

 

3.3 Study population 

The study population were all PLWHIV on ART aged more than 18 years who attends CTC 

in Tabora. 

 

3.4 Inclusion criteria 

1. PLWHIV on ART who were enrolled in CTC 

2. Those who were older than 18 years study. 
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3.5 Exclusion criteria 

1. People living with HIV who were pregnant. 

2. People living with HIV who had cognitive impairments 

3. People living with HIV who were very sick during data collection  

 

3.6 Sample size estimation 

Sample size was estimated using Cochran formular for estimation of sample size for cross 

sectional studies (59). 

Substitutions to the formula included P which was prevalence of hypertension among 

PLWHIV found were found to be  43% from research projects carried out in northern  

Tanzania (60,61). 

The desired level of absolute precision (d) was equal to 0.05. 

This was a multistage sampling, accounting for this design, the design effect(DEFF) was 

estimated at 1.5 (12). 

sample size 𝑛 = 𝑍2𝑃(1 − 𝑃)/𝑑2  (59) and thus:  

P= proportion with characteristic of interest 43%, 0.43 

d=margin of error 0.05 

n=   1.962 × 0.43(1 − 0.4)/0.052 

n=3768 =. ≈ 377 

Adjusting for non-response of 20% 0.2  𝑛/(1 − 0.2) (28) 

Sample size =465 

Use design effect 1.5 

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 = 𝐷𝐸𝐹𝐹 × 𝑛 

= 1.5 × 465 

698≈ 700 

Therefore, the sample size was estimated to be about 700 participants 

 

3.7 Sampling procedure 

In this study, multistage stratified cluster sampling procedure was employed. The first stage 

involved selecting four (50%) district councils from a list of eight councils in Tabora region 

using simple random sampling with the Excel random number generator application. The 
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selected councils were Kaliua DC, Nzega DC, Igunga DC, and Urambo DC. The sample size 

contributed by each council was determined by its total number of PLWHIV attending CTCs 

as a proportion of the total PLWHIV from the four selected councils, as illustrated in Table 

1 below. 

In the second stage, stratified the facilities tier one and tier two were three care and treatment 

centres (CTCs) were randomly sampled in each selected council from the list of tier one and 

tier two facilities. Each CTC was assigned a number, and random selection was performed 

using the Excel random number generator application. Three CTCs were obtained from each 

council. The number of participants required from each council for the study was determined 

based on probability proportion to size (PPS). 

The third stage involved sampling clients at the CTC level. Simple random sampling was 

used on each clinic day. A proportionate sample number of study participants were selected 

from the appointment list, where participants were assigned numbers. Using a random 

number generator, the study participants were selected based on the numbers assigned. The 

number of participants sampled is illustrated in the table below. Participants who were 

selected from the list but did not attend the clinic oversampled were conducted on the next 

clinic. 
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Table 1: Multistage sampling procedure from the regional level to facility level 

Sampling stage  Level  

Total Number 

of PLWHIV 

in Each 

council (N*) 

Total Number 

of PLWHIV 

sampled by 

proportionate 

to size (n) 

Stage 1  

4 councils were 

sampled from the 

list of 8 councils  

Igunga Dc 13764 210 

Nzega Dc 14815 226 

Kaliua Dc 11871 186 

Urambo Dc 4696 75 

Total   45146 700 

Stage 2 Sampling 

of 3 facilities from 

each council.1934 

Igunga 

Dc 

Igunga D H 2894 124 

Nanga Hc 1027  43 

Ziba Hc 1107 46 

Nzega 

Dc 

Ndala Hospital 1836 110 

Mwanihala HC 944 56 

Busondo HC 1071 64 

Kaliua 

DC 

St John Paul 

Hospital 

1227 76 

Usinge HC 919 57 

Igagala Hc 819 51 

Urambo 

DC 

Urambo DH 1934 42 

Usoke HC 886 19 

Kamsekwa 

Dispensary 

668 12 

Stage 3: Sampling of study participants from each facility as it indicated in the last Column 

 

3.8 Variables 

3.8.1 Outcome Variable 

The outcome variable was hypertension  

Hypertensive case A refers to a person whose systolic blood pressure (SBP) was 140 mmHg 

or higher or diastolic blood pressure (DBP) was 90 mmHg or higher, based on the average 

of two separate or properly measured blood pressure readings on two separate occasions 1 

to 5 minutes apart. 
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3.8.2 Predictor Variable 

The following variables were recorded as predictors of hypertension which are 

sociodemographic factors, behavioral factors, HIV-related factors, and physiological factors. 

 

3.9 Measurements of variable 

3.9.1 Blood Pressure  

The blood pressure was measured by trained medical personnel using a calibrated FDA-

approved automatic aneroid sphygmomanometer (Omron Health Care) with an adult-size 

cuff. The blood pressure machine was calibrated by comparing with the calibrated BP 

machine available in the Hospital. The patient was placed in a sitting position, and blood 

pressure was measured while the patient army rests over the pillow or book. The cuff was 

placed on the patient's arm such that the middle of the cuff was at the level of the heart. Two 

blood pressure measurements were taken at intervals of at least 5 minutes, and the average 

readings was recoded (53). 

3.9.2 Body weight 

The measurements of body weight were be done by using SECA scale that was calibrated 

daily. The weighing scale was place on flat and firm surface. Before stepping to the weighing 

scale, the participants were instructed to remove their footwear (shoes, slippers, sandals, etc.) 

and socks, also take off any heavy belts and empty out their pockets off mobiles, wallets and 

coins, and then the participant was asked to step onto weighing scale with one foot on each 

side of the scale. On measuring weight, the participants were instructed to stand still face 

forward, place arms on the side and wait until asked to step off.  The weight of the participant 

was recorded to the nearest 0.1 (kg) (62). Then the participant was asked to step off the 

weighing scale. 

3.9.3 Height 

The height of the study participants was measured using a calibrated stadiometer (SECA) 

that was placed in flat and vertical surface. The patient was instructed to remove shoes, hair 

ornaments and head gear that interfere with measurement of height. The patient was 

instructed to stand straight facing forward not to tilt their head up ensuring that the eyes were 

at the same level with the ears. The participant’s feet were be placed be together, knee 

straight heel and buttocks against the back board. The measurement arm was gently move 
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down onto the head of the participant and the participant was asked to breathe in and stand 

tall. Reading of height were in centimetres at the exact point to the nearest mm (62). 

Body Mass Index: this was calculated as the body weight in kg divided by the square of 

height (M2) and classified using the standard definition of WHO, where BMI >30 kg/m2 

was classified as obesity, BMI 25–30 kg/m2 was classified as overweight, BMI 18.5-24.9 

was classified as normal weight, and BMI less than 18.5 was classified as underweight BMI; 

therefore, the variable was taken as an ordinal variable. 

 

3.10 Data collection tools  

In this study, four investigation tools were used: two questionnaires and two consent forms. 

These included the Swahili version questionnaire (Appendix 1), the English version 

questionnaire (Appendix 2), the Swahili version consent form (Appendix 3), and the English 

version consent form (Appendix 4). 

 

3.11 Validity and reliability of data collection tools 

The questionnaire underwent a translation process to ensure accuracy and reliability. This 

process consisted of the following steps: 

Forward Translation: The questionnaire was translated from English to Swahili by a skilled 

translator fluent in both languages. The goal of this translation was to accurately convey the 

original questions' meaning and intent while considering linguistic and cultural nuances. 

Back Translation: Using only the Swahili text as a guide, a second translator fluent in both 

Swahili and English, and unaware of the original English version, independently back-

translated the Swahili questionnaire. 

Discrepancy Resolution: Consensus was used to resolve any differences between the back-

translated questionnaire and the original English version. 

The interview was conducted in Swahili by the principal investigator or research assistant in 

a closed room to make the participants comfortable and free to provide the information 

requested during the interview. 
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The questionnaire was pretested to check for clarity and understandability of the 

questionnaire and research assistants received one day of training of which they were able 

to familiarized with the study's objectives, data collection procedures, and the ethical 

principles guiding the research. 

To ensure the validity of the data collection tool, a pilot survey was conducted on 10% of 

the study population before initiating full-scale data collection. Utilizing Kobo Collect, the 

questionnaire was sequentially filled out to ensure each question was completed before 

moving on to the next. To reduce information bias, medical data that participants found hard 

to recall, including viral load, ART start date, HIV diagnosis date, and ART regimen, were 

obtained from their CTC2 cards. The most recent values for viral load and ART regimen 

were utilized. 

 

3.12 Training of research assistance  

In the study, eight research assistants, including qualified clinical officers (COs) and nursing 

assistants (NAs), were employed. Most were volunteers already working at the facility to 

minimize disruptions during data collection. The research assistants underwent a one-day 

training, and the tool was piloted with the principal investigator. To reduce inter-observer 

variability, the principal researcher conducted follow-up visits, with data collection taking 

place weekly. In most facilities, the principal researcher was able to work closely with the 

research assistants during this process. 

 

3.13 Data collection 

Data was collected using the adopted Swahili version of the WHO steps questionnaire 

(Appendix 1). The questionnaire included questions that collected information on socio-

demographic factors (e.g., occupation, level of education) and behavioral factors (e.g., 

cigarette smoking, alcohol intake, and eating habits); this information was obtained through 

interviews. The second part focused on clinical factors (e.g., ART use, regimen of ART, 

viral load), with this information obtained from the participants' files. The final section 

covered anthropometric measurements (e.g., body weight, height, BMI) and blood pressure. 

To measure body weight and height, a SECA weighing scale capable of measuring up to 200 

kg and up to 200 cm (2 meters) was used. Each morning, before beginning data collection, 
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the researcher calibrated the weighing scale to ensure its accuracy and reliability. BMI was 

calculated by dividing weight in kilograms (kg) by height in meters squared (m²). Blood 

pressure was measured using an aneroid automatic sphygmomanometer following WHO 

guidelines, and the readings were recorded in the questionnaire. 

The measurements and interview responses were electronically recorded using Kobo Collect 

and entered directly into the computer system. Missing data and data out of range were 

reviewed daily after data collection, and the data were stored on a password-protected 

computer to ensure data security before being analysed. 

 

3.14 Data analysis 

Data was cleaned  by using Microsoft Excel were the errors, duplicates, inconsistence 

variables were removed and corrected while and then imported to STATA  software for 

analysis (62).  Continuous variables were summarized by Mean and standard deviation and 

categorical variable was summarized by frequency and percentage and presented in tables.   

blood pressure >140/90 or more was label hypertensive and was coded 1 and otherwise 

coded as 0. Body Mass Index (BMI) categories were defined and coded as follows: BMI less 

than 18.5 was categorized as underweight and coded as 1; BMI between 18.5 to 24.9 was 

categorized as normal and coded as 2; BMI ranging from 25.0 to 29.9 was categorized as 

overweight and coded as 3; and BMI of 30 and above was categorized as obese and coded 

as 4. Prevalence of hypertension was stratified by demographic characteristics.  

modified poison regression with robust error was used to determine the association between 

independent variable with outcome variable hypertension. 

The independent variables with p<0.2 in univariable analysis, which were age, sex, history 

of hypertension, history of cigarette smoking, history of alcohol consumption, harmful 

alcohol drinking, fruits intake, vegetable intake and body mass index. While HIV related 

factors were Viral load count, duration since HIV diagnosis, duration since ART initiation 

and ART regimen were included in multivariable analysis.   

Variable with p-value less than 0.05 in multivariable analysis were considered statistically 

significant.   
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3.15 Research Ethics Considerations 

The ethical approval was obtained from ethical review board of Muhimbili University of 

Health and Allied Science (MUHAS) with reference number MUHAS- No 

DA.282/298/01C/2096. Permission to collect the data from the facilities was obtained from 

President office and local administration authority (PROLAG), Regional administrative 

secretary Tabora, Districts Executive directors (DED) from Kaliua, Urambo, Nzega and 

Igunga DC and from the facility in charges of 12 facilities where the Data was collected. A 

signed informed concert was used to obtain permission from the patients and unique number 

was used in instead of names to maintain confidentiality.  
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CHAPTER FOUR 

4.0 RESULTS 

4.1 Demographic characteristics 

A total of 712 people living with human immunodeficiency virus were recruited in the study, 

with the mean age (SD) 45.3(13.2) the response rate for this study was 90%. Majority were 

female 398(55.90%) and peasants 468 (65.73%).  Nzega DC contributed more participants 

230 (32.30%), about half of the participants had no formal education 325(45.65%) and less 

than one third 201(28.23%) had positive family history of hypertension.  

 

Table 2: Demographic characteristics of PLWHIV attending care and treatment clinic 

in Tabora region from March to Apr 2024 (n=712)  

Variable  Frequency Percent % 

Age group   

18-39 93 13.0 

40-59 335 47.0 

60 and above  284 39.8 

Sex    

Male  314 44.1 

Female  398 55.9 

Employment   

Peasants   468 65.7 

 self employed  197 27.6 

 Employed    27  3.7 

 Unemployed   20 2.8 

Name of council   

Igunga DC 216 30.3 

Kaliua DC 195 27.3 

Nzega DC 230 32.3 

Urambo DC 

 

71 9.9 
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Name of data collecting facilities    

Igunga DH  125 17.5 

Ndala Hospital  110  15.4 

 St John Pauli  74  10.4 

 Busondo HC  64  8.9 

Igagala Dispensary 64  8.9 

 Usinge Dispensary 58  8.1 

 Mwanihala Dispensary  56   7.8 

 Ziba HC  47  6.6 

 Nanga HC 45  6.3 

 Urambo DH  40 5.6 

 Usoke HC  17  2.3 

 Kamsekwa   12  1.6 

Type of facility   

Tier 1 513 72.0 

Tier 2 199 27.9 

Marital status   

Married   394 55.3 

Separated/divorced  164 23.0 

Singel 84  11.8 

 Widowed   70 9.8 

Education level   

 No formal education   325 45.6 

 Primary Education  293  41.1 

 secondary Education  68  9.5 

Higher Education 26  3.6 

Type    

No history of HTN 511 71.7 

Family history of HTN 201 28.2 

SD standard deviation, DC district council, HC health centre, HTN hypertension, DH district 

hospital   
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4.2 Prevalence of Hypertension and distribution across the socio-demographic factors 

among PLWHIV attending care and treatments clinics in Tabora region April to May 

2024. 

In this study, the overall prevalence of hypertension among PLWHIV attending CTC was 

estimated at 25.8% with a 95% CI of 22% - 29%. 

The prevalence of hypertension and distribution among PLWHIV was distributed by social 

demographic and HIV related factors as follows.  Those aged, over 60 years: had prevalence 

of 43 (43%) at 95%, CI of 33.6% to 52.9%, Those with family history of hypertension had 

prevalence of 81 (44.3%) at 95%, CI 36.9% -   51.3%, those who were Obese had prevalence 

of 28 (52.8%) at 95% CI 39.3% - 65.8%.  

Duration since HIV diagnosis had prevalence of 127 (31.9%) with 95% CI of 27.5 – 36.7, 

duration since ART diagnosis: 126 (32.1%) at 95% CI 27.6% – 36.9%. Those who were on 

protease inhibitor-based regimen had prevalence of 8 (57.1%) 95% CI 30.7% - 80.0% while 

those who had history of drank daily had a prevalence of 12 (57.1%) at 95% CI 35.4%- 

76.4%, those with viral load less than 10,000 copies had prevalence of 33. (37.3%) at 95% 

CI 28.3% - 48.5%. Those who Smoke more than 20 cigarettes per day had prevalence of 5 

(55.5%) at 95% CI 23.6% - 83.4%.  Those with history of alcohol consumption: 60 (31.0%) 

at 95% CI 26.8% – 47.5% 
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Table 3: Prevalence of hypertension by distribution of social demographic factors on 

hypertension among PLWHIV attending care and care treatment clinic in Tabora 

region April to May 2024.     (N=712) 

Variable  Total 

(N) 

Hypertensi

ve  

(n) 

Percentag

e  

% 

95% CI 

Overall prevalence  712 184 25.8 22.7 – 29.1 

Age      

18-39 257 27 10.5 7.2 - 14.9 

40-59 355 114 32.1 27.4 - 37.1 

60 and above  100 43 43.0 33.6 -    52.9 

Sex     

Male  314 86 27.3 22.7 – 32.6 

Female  398 98 24.6 20.6 - 29.1 

Family history of Hypertension     

No 511 120  20.1 16.8 -   23.8 

Yes 201 81 44.0 36.9 -   51.3 

Education level     

Higher education 26 7 26.9 13.1 – 47.1 

Secondary education 68 17 25.0   16.0 - 36.7 

Primary Education 293 68 23.2 18.7 – 28.4 

No formal education 325 92 28.3 23.6 – 33.4 

Harmful cigarette smoking     

Less than 20 cigarette per day 73 25 34.2 24.2 - 45.8 

More than 20 cigarette per day 9 5 55.5 23.6 - 83.4 

Not smoking 630 154 24.4 21.2 - 27.9 

History of alcohol consumption     

No 519 124 24.4 21.2 – 27.9 

Yes 193 60 36.5   26.8 – 47.5 

Harmful alcohol drinking     

More than 5 drinks  31 10 32.2 18.1 - 50.6 
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Drunk Daily 21 12 57.1 35.4 - 76.4 

Less than 5 drinks per day 141 38 26.9 20.2 – 34.9 

Not drinking 519 124 23.8 20.4 - 27.7 

Health diet Fruits intake      

0-4 servings  660 178 26.2 23.0 - 29.6 

5-7 servings  52 6 15.3 5.7 - 35.0 

Health diet Vegetables      

0-4 servings  323 90 28.4 24.4 - 32.7 

5-7 servings  389 94 21.17   16.5 – 26.6 

BMI category     

Under weight  63 12 19.0 11.0 - 30.7 

Normal weight 434 84 19.9 15.8 – 23.3 

Overweight 162 60 37.0 29.9 - 44.7 

 Obese  53 28 52.8 39.3 - 65.8 

Duration since HIV diagnosis     

0-5 years  315 57 18.1 14.2 – 22.7 

More than 5 years 397 127 31.9 27.5 – 36.7 

Duration since ART initiation     

Duration 0-5 years  320 58 18.1 14.2 – 22.7 

Duration more than 5 years  392 126 32.1 27.6 – 36.9 

Viral load count     

>100,000 copies/ml of blood 5 1 20.0 19.1 - 74.4 

<10,000 copies/ ml of blood  87 33 37.9 28.3 - 48.5 

< 20 copies/ml of blood 620 150 24.19 20.9 - 27.7 

ART Regimen     

DTG based Regimen 698 176 25.2 22.1 - 28.5 

PI based Regimen 14 8 57.1 30.7 - 80.0 

 

CI Confidence interval, DTG-Dolutegravir, PI-Protease Inhibitor, ART Antiretroviral 

Therapy, BMI-Body Mass Index, HIV Human Immunodeficiency Virus, PLWHIV people 

living with human immunodeficiency virus, 
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Proportion of untreated hypertension among hypertensive people living with human 

immunodeficiency virus attending CTC in Tabora Region from May to June 2024 

In this study the proportional of untreated hypertension among hypertensive people living 

with HIV was 129(78.18%) (95% CI: 63%-79%). 

Factors associated with hypertension among people living with human 

immunodeficiency virus attending HIV clinic in Tabora region from April to May 2024. 

Participants aged over 60 years had a 17% increased prevalence of having hypertension (aPR 

(95% CI): 1.17, (1.08 - 1.28), p < 0.001), which compared to those who are less 40 years. 

Those aged 50 to 59 years had a 13% increased prevalence hypertension aPR (95% CI): 

1.13(1.06 - 1.19) p < 0.01 compared to those with less than 40 years. Participants with a 

history of hypertension had a 13% increased prevalence hypertension (aPR (95% CI): 1.13, 

(1.07 - 1.19) p < 0.01), compared to those with no family history of hypertension. Obese and 

overweight participants had 26% and 12% increased prevalence hypertension, respectively 

obese: aPR (95%, CI): 1.26, (1.11 - 1.42), p < 0.001; overweight: aPR, 95% CI: 1.12, (1.02 

- 1.23), p = 0.016, compared to those who are underweight.  

The participants with viral load less than 20 copies had 8% reduced prevalence of 

hypertension aPR (95%, CI: 0.93(0.88-0.98) p=0.038 compare to viral load count more 

100,000 copies, while other HIV related factors, which were, the duration since HIV 

diagnosis and durations since ART initiation, and ART regimen were not statistically 

associated with hypertension. 
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Table 4: Prevalence of hypertension by distribution of social demographic factors on 

hypertension among PLWHIV attending care and care treatment clinic in Tabora 

region April to May 2024.     (N=712) 

Factors of 

interest 

Total 

(N) 

Hypertensiv

e (n) (%) 

Crude PR (CI) 

95% 
P value 

Adjusted PR (CI) 

95% 
P-value 

Age             

18-39 257 27 (10.51) Ref   Ref   

40-59 355 114 (32.11) 1.35 (1.24-1.47) <0.001 1.13 (1.06-1.19) <0.01 

60 and above 100 43 (43.00) 1.156 (1.38 -1.76) <0.001 1.17 (1.08- 1.28) <0.01 

Sex             

Female 398 98 (24.62) Ref       

Male 314 86 (27.39) 1.05 (0.96 -1.14)  0.24     

Family History 

of 

Hypertension. 

            

No 511 120 (59.70) Ref   Ref   

Yes 201 81 (40.30) 1.32(1.20-1.44) <0.001 1.13 (1.07 - 1.19) <0.01 

Cigarette 

smoking 
            

Not smoking 

cons 
630 154 (24.44) Ref   Ref   

Less than 20 

cigarette per day 
73 25 (34.25) 1.07(0.99-1.17 0.082 1.02(0.94 -1.09) 0.67 

More than 20 

cigarette per day 
9 5 (55.56) 1.25(1.01-1.54) 0.038 1.09(89-1.27) 0.43 

History of 

alcohol 

consumption 

            

No 519 124 (23.89) Ref   Ref   

Yes 193 60 (31.09) 1.11(1.01-1.22) 0.024 1.00(1.02-1.15) 0.92 

Harmful 

drinking 
            

Do not drink 519 124 (23.89) Ref   Ref   

More than 5 

drinks per day 
31 10 (32.26) 1.12(0.91-1.37) 0.28 1.00(0.88 -1.14) 0.92 

Drunk daily 21 12 (57.14) 1.56(1.31-1.87) <0.001 1.15 (0.95 -1.25) 0.2 

Less than 5 

drinks per day 
141 38 (26.95) 1.03(0.93-1.15) 0.69 1.01(0.93 -1.05) 0.85 

Fruits intake             

0-4 servings 660 178 (26.97) Ref   Ref   

5-7 servings 52 6 (11.54) 0.82(0.70-0.95) 0.012 1.09(0.90-1.18) 0.029 

Vegetables 

intake 
            

0-4 servings 323 90 (27.86) Ref   Ref   

5-7 servings 389 94 (24.16) 0.88(0.80-0.96) <0.005 0.9(0.92 -1.02) 0.26 

BMI category             

Under weight 63 12 (19.05) Ref   Ref   

Normal weight 434 84 (19.95) 1.02(0.88 -1.19) 0.74 1.03(0.94 -1.12) 0.95 



28 

 

 

Overweight 162 60 (37.04) 1.26 (1.07-1.49) 0.006 1.12 (1.02 -1.23) 0.016 

Obese 53 28 (52.83) 1.48(1.22 - 1.79) <0.001 1.26 (1.11-1.42) <0.001 

Physical 

activity 
            

No 231 78(33.77) Ref       

Yes 481 106(29.20) 0.91 (0.86 - 0.96) 0.002 0.93 (0.88 -0.98) 0.019 

Duration since 

HIV diagnosis 
            

0-5 yrs. 315 57(18.10) Ref       

More than 5 yrs. 397 127(31.99) 1.22(1.12-1.33) <0.001 0.84 (0.62 -1.12) 0.25 

Duration since 

ART Initiation 
            

0-5 yrs. 320 58(18.13) Ref       

More than 5 

years 
392 126 (32.14) 1.25(1.15-1.35) <0.001     

ART Regimen             

PI based 

regimen 
14 8(57.14) Ref       

DTG based 

regimen 
698 176(25.21) 1.25(1.22 - 1.28) <0.001 0.92(0.77-1.09) 0.34 

Viral load 

count 
            

>100,000 

copies/ml of 

blood 

5 1(20.00) Ref       

<10,000 copies/ 

ml of blood 
87 33(24.84) 1.14(0.46 -1.31) 0.358 0.86 (0.60 -     1.23) 0.43 

< 20 copies/ml 

of blood 
620 150(24.84) 1.03(0.52 - 0.81) <0.001 0.92 (0.86 -    0.99) 0.038 

 

HIV human immunodeficiency virus, ART antiretroviral therapy CI confidence interval. 

Age, sex and education level was used to adjust for confounding *variables with p>0.02 in 

bivariable analysis BMI body mass index body mass index, CI confidence interval,   

Age, sex and education level was used to adjust for confounding. 

 

 

 

 

 



29 

 

 

CHAPTER FIVE 

5.0 DISCUSSION 

The study reveals a hypertension prevalence of 25.8% among PLWHIV. Social demographic 

characteristics associated with hypertension in this group include being over 40 years, having 

a family history of hypertension, and being overweight and obese. Among HIV-related 

factors, a viral load of less than 20 copies was protective against hypertension. However, the 

duration between diagnosis and ART initiation, the duration since HIV diagnosis, and the 

type of ART regimen were not associated with hypertension. 

 

5.1 Prevalence of hypertension among PLWHIV. 

The study found that the prevalence of hypertension among PLWHIV on ART was 25.8%, 

which is consistent with findings from studies in Nigeria, and other parts of  Tanzania, where 

the prevalence was 24.7%,26%, 29% respectively (31,46,63).lower the prevalence rate 

found in a study conducted in the Ghana, which was 17.4% (61). The highest prevalence 

was found in the study that was conducted in Ghana which was 36.7%  (64). The increased 

prevalence of hypertension among people living with HIV may be due to the interaction 

between HIV viral proteins and antiretroviral therapy (ART) with the immune system 

components. This interaction can cause kidney damage, vascular dysfunction, and activation 

of the sympathetic nervous system, all of which contribute to the development of 

hypertension (30). The prevalence of hypertension is expected to be higher with the 

prolonged use of ART especially the currently introduced Integrase Strand Transfer Inhibitor 

(INSTI) dolutegravir-based regimen, which has been linked to hypertension. (56). Moreover, 

prolonged HIV infection and being overweight, particularly with an excess of visceral 

adipose tissue, can contribute to chronic inflammation, which is implicated in the 

development of hypertension (33). Although in the current study it was found that there were 

no association between hypertension and HIV related factors such as ART regimen, Duration 

since HIV diagnosis, viral load and duration since HIV diagnosis this could be explained by 

nature of study.  The variation in prevalence rates can be attributed to the geographical 

differences in study locations. For instance, previous research has demonstrated that 
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Northern Tanzania has a higher prevalence of hypertension compared to the findings of the 

current study, which aligns with reports indicating higher hypertension rates in that region. 

 

5.2 Proportional of untreated hypertension 

In the current study, it was found that 70.18% of participants with hypertension were not 

receiving treatment for Hypertension. This suggests that a substantial majority of people 

with hypertension diagnoses had not begun or were not receiving any kind of medical 

intervention to control their condition. This high percentage of untreated hypertension draws 

attention to gaps in the healthcare system, such as access to care, awareness, or adherence to 

treatment protocols, and raises concerns about the population's potential risk for 

complications, such as cardiovascular disease. This proportional of untreated hypertension 

slower than similar study in northern Tanzania, where the prevalence of untreated 

hypertension was 89.6% (65). This higher finding may be attributed to the partial integration 

of hypertension and HIV services at the facilities where data collection took place. Those 

diagnosed with hypertension were referred to treatment at their respective facilities or to 

higher-level facilities when hypertensive medication was not available at the primary 

facility. Additionally, we shared the data of hypertensive patients with the District Non-

Communicable Disease Coordinator (DNCDCo) 

 

5.3 Social demographic factors of hypertension among PLWHIV  

In the present study, the finding that age above 40 years was significantly associated with 

hypertension suggests that individuals older than 40 are more likely to have hypertension 

compared to younger participants. This finding is consistent with findings from studies 

conducted in Tanzania, Uganda, Ethiopia, and Ghana (11, 17, 47, 61). The possible reason 

for this finding is that older people tend to have stiffer artery vasculature, fewer elastic 

vessels, and lower blood flow resistance, which can lead to an increased likelihood of 

hypertension. This finding emphasizes the importance of targeted intervention such as  

hypertension screening and management strategies for people over 40 to prevent 

complications. 
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Individuals with a history of hypertension had a stronger association with hypertension 

compared to those without history, this suggests that people who have been previously 

diagnosed with hypertension are more likely to continue experiencing elevated blood 

pressure. This finding aligns with results from a study conducted in Tanzania and South 

Africa  Ethiopia (28,66). This underscores the chronic nature of hypertension, where those 

with a history may require ongoing and more intensive management to prevent further 

complications, compared to individuals without a prior diagnosis. This finding could be 

explained by the shared genetic components, environmental factors, and the tendency for 

families to adopt similar lifestyles and behaviours among individuals with a family history 

of hypertension. 

The current study indicates that being overweight or obese is significantly associated with 

hypertension among PLWHIV. This finding suggests that excess body weight plays a crucial 

role in increasing the risk of high blood pressure among PLWHIV. This observation aligns 

with previous studies conducted in Kenya, Zimbabwe, and Tanzania (31, 32, 38). However, 

this finding contrasts with the results of a study conducted in Nigeria (56). This may be 

explained by those people living with HIV after initiating ART fail to adopt lifestyle 

modifications like physical exercise, eating vegetables and fruits. The possible explanation 

for overweight and obesity being associated with hypertension may be changes in dietary 

habits and excessive alcohol intake. Also, use of some classes of ART, like integrase strand 

transfer inhibitor (INSTI) dolutegravir, was associated with increased BMI, which led to 

dyslipidaemia, hypertension, and diabetes, according to previous study findings (7). 

Furthermore, the current study found that engaging in physical activity is associated with a 

lower prevalence of hypertension among people living with HIV. This research emphasises 

how beneficial exercise is for controlling blood pressure in this particularly among 

PLWHIV, by increasing blood flow, lowering arterial stiffness, and strengthening the body's 

ability to control blood pressure, regular physical activity helps to improve cardiovascular 

health. Additionally, it helps control weight and lowers the risk of obesity, which is 

recognised as a risk factor for high blood pressure. 
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This finding contrasts with results from other studies conducted in Zimbabwe (11). This 

finding can be explained by the fact that physical activity has been linked to rapid reductions 

in systolic blood pressure. This occurs because physical activity reduces peripheral vascular 

resistance through a combination of structural changes and neurohormonal responses that 

lower sympathetic nerve activity and increase arterial lumen diameters (67). 

 

5.4 HIV-related factors of hypertension among PLWHIV 

Additionally, in a multivariate analysis, having a viral load count of less than 20 copies was 

found to be protective against hypertension. The finding that having a viral load count of 

less than 20 copies found to be protective against hypertension among people living with 

HIV (PLWHIV) suggests that effective management of HIV, resulting in viral suppression, 

may help reduce the risk of developing high blood pressure. A low viral load indicates that 

the HIV infection is well-controlled, often through antiretroviral therapy (ART), which in 

turn may reduce inflammation and immune activation in the body. This similar with findings 

from a study conducted in Chicago, USA (63), In the current study's findings where a low 

viral load was associated with a reduced risk of hypertension, a study conducted in Chicago, 

USA, reported that a high viral load was linked to hypertension. The possible explanation 

for the current study's findings is that a low viral load is associated with fewer viruses present 

in the body, leading to reduced inflammatory reactions that may lower the likelihood of 

developing hypertension. (30). 

However, other HIV-related factors such as the time since diagnosis, the duration between 

diagnosis and the start of antiretroviral therapy (ART), and the ART regimen did not show 

a significant association with hypertension in the multivariable analysis. This suggests that 

these factors may not play a major role in influencing the risk of hypertension among people 

living with HIV (PLWHIV), at least within the context of this study.  This findings were 

similar to the findings to the study that was conducted in Nigeria and Kenya (68,69) which 

indicates that ART and duration of  were not associated with hypertension among PLWHIV 

though the in the current study 698 study participants were on DTG based regimen. These 

findings were contrary to the study that was conducted in   

Strengths of this study include a sufficient sample size and the use of random sampling to 

select study participants. 
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Limitations of this study include its cross-sectional design, which makes it difficult to 

establish a temporal relationship between hypertension and associated factors among 

PLWHIV.  

The majority of participants in this study were over the age of 60, which could have 

introduced age-related confounding effects on the findings which can overestimate the  

prevalence of hypertension. 

The study only included patients who attended their appointments, potentially excluding 

those who missed appointments different from those who adhere to appointment and thus 

not fully representing all PLWHIV in the population.  
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CHAPTER SIX 

6.0 CONCLUSION AND RECOMMENDATION   

6.1 Conclusion  

The prevalence of hypertension among people living with HIV in the Tabora region is high. 

Traditional risk factors associated with hypertension include age over 40 years, family 

history of hypertension, and being overweight or obese but physical exercise and viral load 

is associated with reduced prevalence of hypertension. However, HIV related which were 

duration since diagnosis, duration since ART initiation and ART regimen did not show 

significant association in multivariable analysis though in bivariate analysis the shows 

association.  

 

6.2 Recommendation 

Patients who are on ART should adhere to lifestyle modification practises particularly 

physical activity and dietary program aiming at reducing weight. 

At facility level health care workers working at CTC should screen all PLHIV who are on 

ART who attends on care for hypertension and other communicable disease for early 

diagnosis and comprehensive management of the patients.  

Strengthen health promotion in all CTCs, focusing on lifestyle modifications, particularly in 

physical activity, weight loss and dietary programs among PLWHIV attending CTC. 

Due to high prevalence of untreated hypertension was high Ministry of Health, in 

collaboration with NASHCOP and implementing partners, should strengthen the integration 

of HIV care with comprehensive hypertension management within routine CTC healthcare 

services for people living with HIV (PLWHIV).  
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Appendix I: English Version Questionire  

MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED SCIENCES 

 

 

TITLE 

MAGNITUDE AND DETERMINANTS OF HYPERTENSION AMONG PEOPLE 

LIVING WITH HUMAN IMMUNODEFICIENCY VIRUS (PLWH) ATTENDING CARE 

AND TREATMENT CENTRES IN TABORA 2024. 

 

SCHOOL OF PUBLIC HEALTH AND SOCIAL SCIENCE (SPSS) 

EPIDEMIOLOGY AND BIOSTATISTICS DEPARTMENT 

RESIDENT NAME: Thobias Bollen. 

SUPERVISORS 

1. Dr Erick Mboya (MUHAS) 

2. Dr. Rogath Kishimba (FELTP) 

REG number HD/MUH/T.840/2022 

                                                           DATE MARCH  2024 

ENGLISH VERSION QUESTINNAIRE  

Fill in the blanks  

Circle the correct response  

1. Date of interview .............. 

2. Participants ID........................... 

3. Is the Concert has been given? 

    Yes (read the concert to the patient). If yes, continue to the next question, 

but if no, do not continue 

     No  

Instruction completes all sections of the questionnaire by indicating V in the 

appropriate checkbox or writing in the space provided. 

Social demographic characteristics 

1. Age of participants: ................ years. 

2.  Sex   Male                                                  Female  
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3. Marital status   

Married              Separated                        Widow            Cohabiting  

4. Religious Affiliation.   

   Christian.               Islam.           Hindu.               Pagani.   

5.  The education level of the participants. 

           No formal education.             Primary education.     

           Secondary education.            Higher education.         

6.  Employment: What is the status of your employment currently or in the last 12 

months? 

      Employed.  

      Unemployed. 

     Self-employed. 

     Others.  

7. In your family, is there anyone who has been diagnosed with hypertension? 

          Yes                     No 

Behavioral factors   

8.  Do you currently smoke any tobacco products (cigarettes, cigar pipes)? 

           Yes.                     No. 

9. If yes, how long have you been smoking?  If no skip questions 9 and 10 

  Less than a year. 

  More than one year. 

10.  On average, how many cigarettes do you smoke per day? 

               More than 20 cigarettes per day. 

               Less than 20 cigarettes per day.  
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11. Have you ever consumed alcoholics drinks such as Beer, wine, fermented cedar, or 

any local brew currently on in the past 30 days  

  Yes             No 

12. If yes, in the Question above, how many standard drinks do you consume on one 

occasion or one day? 

       More than 5 drinks per day. 

       Less than 5 drinks per day. 

       Drunk daily 

13. How many days in a week are involved in the 30 minutes of vigorous/ moderate 

sports, recreational activities or fitness such as cycling, jogging, swimming, or 

volleyball that causes a small or large increase in breathing or heartbeat. 

.................................... per week? 

14. Based on your assessment, how many servings of fruits and vegetables do you 

consume per day? ........................................... servings. 

(1 serving = 400ml or one cup of vegetable or one medium-sized fruit such as banana, 

apple, one large orange, or a wedge of water melon) 

Biomedical factors. 

15. How many years has it been since you were diagnosed as HIV positive? 

......................................Years (check the patient treatment cards to confirm) 

16. Are on ART      Yes            No  

17. If yes, for how long? ...................................years/months  

18. If on ART what current regimen are using............................(check in the patient 

treatment cards) 

19. If on ART and have used other regimen indicates other regimen used 

................................................(check in the patient treatment card) 

20. What is your current viral load?.................. (check the patient treatment card) 

Physiological factors. 

21. Blood pressure reading  

First blood pressure reading Systolic BP, ................... Diastolic BP, ............... Heartrate, 

........... 
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Second blood pressure reading Systolic BP, ............... Diastolic BP, .............Heart rate, 

........... 

22. Based on the blood pressure measurement above, is the patient hypertensive? 

              Yes                      No 

23. In the past 30 days, have you ever been treated for raised blood pressure with 

medication? 

               Yes                 No 

24. If yes, where did you receive the treatment for hypertension? 

     In CTC, where I attend,    In the medical clinic,      Others. 

Weight and Height 

25. Body weight in kgs .................... 

26.  Height in cms .......................... 

         Convert in meter .................. 

27. BMI................... Kg/m2 
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Appendix II: Swahili Version Questionaire  

MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED SCIENCES 

 

 

TITLE 

MAGNITUDE AND DETERMINANTS OF HYPERTENSION AMONG PEOPLE 

LIVING WITH HUMAN IMMUNODEFICIENCY VIRUS ATTENDING CARE AND 

TREATMENT CENTRES IN TABORA 2024. 

 

SCHOOL OF PUBLIC HEALTH AND SOCIAL SCIENCE (SPSS) 

EPIDEMIOLOGY AND BIOSTATISTICS DEPARTMENT 

RESIDENT NAME: Thobias Bollen  

SUPERVISORS 

1. Erick Mboya (MUHAS) 

2. Dr. Rogath Kishimba (FELTP) 

REG number HD/MUH/T.840/2022 

                                                           DATE MARCH  2024 

 

DODOSO LA KIWASWHILI KUHUISU UKUBWA WA SHINIKIZO LA DAMU 

KWA WAVIU 

SEHEMU YA KWANZA UTANGULIZI  

Jaza panapostahili na zungushia jibu sahhihi 

1. Namba ya Utambulisho wa mteja …….... 

2. Tarehe ya kujaza dokezo ……. /………/2024 

3. Je unaridhia kushiriki kwenye utafiti huu.   

 Ndio   Hapana (soma maelezo ya idhini akikubali endelea na akikataa 

usiendelee) kuuliza)    

            Hapana (soma maelezo ya idhini akikubali endelea na akikataa usiendelee 

kuuliza)  

4. Je una umri wa miaka mingapi ……………… 
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5. Jinsia yako     Me    Ke 

6. Je, Umefikia kiwango gani cha ya elimu? 

7. Hali ya ndoa      Nimeolewa         Tumetengana   Sijaolewa                                                            

                           Mjane 

8. Dini yako       Mkristu              Muislam       Mhindu     

Mpagani 

9. Ngazi ya juu ya elimu uliyofikia     

  Sijasoma 

              Elimu ya Msingi 

              Ngazi ya sekondari 

               Ngazi ya chuo 

10. Hali ya Ajira  

 Nimeajiriwa  

 Nimejiajiri mwenyewe 

      Sijaajiriwa 

    Nyingine  

11. Katika familia yako kuna mtu yoyote aliyewahi kugundulika kuwa na shinikizo la 

damu 

 Ndio       Hapana 

Sababu za Tabia  

12. Je? Umewahi kutumia aina yoyote ya Tumbaku (sigara, sigara ya kiko, shisha, sigara 

iliyoviringishwa) 

 Ndio      Hapana  

13. Kama ndio Umekuwa ukivuta kwa muda gani sasa? 

 Chini ya mwaka mmoja  

 Zaidi ya mwaka mmoja  

14. Kwa wastani unavuta sigara ngapi kwa siku 

 Zaidi ya sigara 20 kwa siku 

 Chini ya sigara 20 kwa siku 
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15. Je? Umewahi kunywa pombe kama Bia Mvinyo, pombe ya kienyeji katika kipindi 

cha siku 30 zilizopita 

  Ndio     Hapana  

16. Kama ndio katika swali la 15 hapo juu unatumia vinywaji vingapi kwa siku? 

 Zaidi ya chupa tano kwa siku 

 chini ya chupa tano kwa siku 

  nalewa kila siku 

17. Je? Ni siku ngapi kwa wiki unajihusisha kwa angalau nusu saa katika michezo ya 

nguvu, burudani, kuweka mwili sawa kama vile (kuogelea, kukimbia, kucheza mpira 

kikapu, n.k) 

........................kwa wiki 

18. Kulingana na tathimini yako ni sehemu ngapi za matunda na mboga mboga unatumia 

kila siku 

...........................kwa siku (mlo mmoja wa matunda na mboga mboga= kikombe kimoja 

cha mboga za majani au tunda moja kama Ndizi, Embe, chungwa)  

Mambo ya Biomedical 

19. Je? Una miaka mingapi tang kugundulika kuwa na maambukizi ya VIVIU 

..................... 

20. Je? Unatumia dawa za kuvubaza makali ya virusi vya UKIMWI 

 Ndio            Hapana      

21. Kama ndio unatumia kwa muda wa miaka mingapi? Miaka..................... 

22. Kama unatumia dawa ni aina gani ya dawa unatumia kwa sasa  

......................................... (Chunguza kadi ya matibabu ya mgonjwa)   

23. Je? Kiwango cha kuanzia cha Kipimo cha CD4 kilikuwa ngapi? 

.............................. 

24. Je? Wingi wa virusi vya ukimwi kwa sasa ni ngapi? 

........................... 

Mambo ya Biologia  

25. Kipimo cha shinikizo la Damu 

Kipimo cha kwanza cha shinikizo la Damu systolic ............mmHg diastolic 

..............mmHg Mapigo ya moyo...............kwa dakika. 
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Kipimo cha pili cha shinikizo la Damu systolic ............mmHg diastolic 

..............mmHg Mapigo ya moyo...............kwa dakika. 

26. Kutokana na majibu ya Kipimo cha shinikizo la Damu hapo Juu je Mgonjwa ana 

Shinikizo la damu? 

 Ndio            Hapana   

27. Kwa muda wa siku 30 ulishawahi kupokea matibabu ya shinikizo la damu kwa 

kutumia dawa za hospitali? 

       Ndio            Hapana 

28. Kama ndio katika swali hapo juu ni sehemu gani uliyopokea matibabu ya shinikizo 

la damu   

 Katika clinic ya huduma          Katika clinic ya magonjwa ya ndani ya 

hospital 

 Nyingine  

29. Uzito wa mshiriki ni (Kilo) .......................... 

30. Urefu wa mshiriki katika sentimita ni.............. 

31. Mwili wa misa Index (BMI) .....................Kg/M2 
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