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ABSTRACT 

Background 

The incidence of non-communicable diseases (NCDs) has been reported to be on the rise in the years 

preceding 2010. Over the years, NCDs have become a global public health burden and a leading cause 

of premature death, mainly in low to middle-income countries (LMICs). Additionally, sub-Saharan 

Africa has shown a rise in morbidity and mortality due to NCDs. In Zimbabwe, only a few studies have 

been conducted to examine the incidence of NCDs in people living with HIV (PLHIV). The study 

objectives included determining the incidence of NCDs in PLHIV on ART over a ten-year period and 

the associated risk factors. Furthermore, the study explored physicians’ perceptions on the availability 

and quality of clinical care for the management of NCDs, in addition to evaluating the knowledge and 

perceptions of PLHIV towards NCDs. 

Methods 

The study encompassed a mixed methods approach using both quantitative and qualitative methods. The 

thesis is based on three different articles each built from a different study design. Reliability of the 

questionnaire and the data collection sheet were determined by calculating the Cronbach alpha which 

exceeded 0.8 in both cases. In addition validity of the tools went through a panel of experts before being 

approved and also pilot studies were conducted to validate the tools before actual data collection. 

 The title of the first article was: Incidence of non-communicable diseases (NCDs) in HIV patients on 

ART in a developing country: Case of Zimbabwe’s Chitungwiza Central Hospital—A retrospective 

cohort study (2010–2019) and it addresses the first two objectives of the thesis. This was a retrospective 

analysis of data from ongoing longitudinal population-based cohorts from Chitungwiza Central Hospital 

(CCH) in Zimbabwe, focusing on PLHIV receiving antiretroviral therapy (ART) at the opportunistic 

infections clinic (OIC) housed at CCH, covering the period 2010-2019. This was crucial for long-term 

follow-ups and determining the associated risk factors. The intention was to first establish the incidence 

of NCDs in PLHIV, as well as the association of the incidence with several factors such as age, 

geographic location of residence of the study participants and their gender. The incidences of NCDs 

namely cancers, cardiovascular diseases, diabetes mellitus and hypertension were determined and 

generalized estimating equations (GEE) were used to estimate the association between NCDs and the 

selected risk factors.  Article 2 which addresses objective 3 was published in the Globalization and Health 
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Journal and was entitled: A qualitative exploratory study of selected physicians’ perceptions of the 

management of non-communicable diseases at a referral hospital in Zimbabwe. This was a qualitative 

exploratory study meant to obtain expert perceptions of care delivery for NCDs in one Zimbabwean 

referral hospital setting. Data was collected from participants who consented. A four-point Likert scale 

was used to categorize different levels of perceived satisfaction and analysis was done using Stata version 

13. The third article making up the thesis and addresses objective 4 is entitled: Knowledge and 

Perceptions about Non-Communicable Diseases by people living with HIV: A descriptive cross-sectional 

study from Chitungwiza Central Hospital Zimbabwe. The article has been accepted by the African Health 

Sciences Journal and is pending publication. This was a cross-sectional explanatory study using a mixed 

methods approach to describe-the participants’ responses. The study explores and descriptively 

documents the perceptions and knowledge of PLHIV on their exposure to the NCDs burden.  

Results  

Data collected at the study’s baseline (2010) showed that the most prevalent NCD was hypertension, 

found in 8.9% (18/203) of the study participants, followed by diabetes (6.9%), then cardiovascular 

diseases (CVD) (3.9%). The least common NCD was cancer (1.9%). Incidences of all of these NCDs 

showed an increasing trend as the time of follow-up progressed. The associated risk factors found to be 

significantly associated with the development of NCDs were gender, with females being 2 times more 

likely than males to develop NCD (p = 0.002) and follow-up time (p<0.001). Moreover, geographical 

location was a significant risk factor as urban patients were more likely to develop hypertension as 

compared to peri-urban patients (p = 0.001). Nineteen of the doctors were general practitioners, whilst 

four were specialists. The findings indicated that both general and specialists perceived some shortfalls 

in clinical care for NCDs. Moreover, the perceptions of general practitioners and specialists were not 

significantly different. Doctors perceived cancer care to be lagging far behind the other three NCDs 

under study. Care for cardiovascular diseases (CVDs) and diabetes showed mixed perceptions amongst 

participants, with positive perceptions almost equalling negative perceptions. Furthermore, 

hypertension was perceived to be clinically cared for better than the other NCDs under study. Reasons 

for the gaps in NCD clinical care were attributed by 33% of the participants to financial challenges; a 

further 27% to patient behavioural challenges; and 21% to communication challenges. The study also 

found a moderately good level of knowledge (65%) and very high levels of positive perceptions (81%) 

on NCDs. Participants <40 years of age were more knowledgeable (p=0.003) and a history of NCD in 
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the family had a positive influence on knowledge (p=0.001). Females showed a more positive 

perception (p=0.043), whilst both increasing age and low education negatively impacted perceptions 

(p<0.001) as well as knowledge (p=0.020). 

Conclusion 

The study concluded that NCDs and HIV comorbidity is common with women, who are more likely than 

men to develop NCDs as they advance in age. There is need to devise targeted intervention approaches 

to the respective NCDs and risk factors since they diversely affect people with different demographic 

characteristics. Moreover, the care delivery for the selected NCDs under study at CCH need to be 

improved. It is crucial to diagnose NCDs before patients show clinical symptoms. This helps disease 

prognosis to yield better care results. The evaluation of doctors’ perceptions indicates the need to improve 

NCD care at CCH in order to control NCD co-morbidities that may increase mortality. Patients’ 

knowledge and perceptions were moderately high but reduced with decreasing levels of education and 

increasing age. The study recommends educational campaigns to disseminate information about NCDs 

in PLHIV, targeting the least educated population groups and those older than 40 years of age. 

 

Keywords: Non-Communicable Diseases (NCDs), HIV, Healthcare, Cancers, Diabetes, Cardiovascular 

disease (CVD), Hypertension, Knowledge, Perceptions, Comorbidity.
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CHAPTER ONE 

 

1.1 Introduction 

The disease burden in most developing countries including those located south of the Sahara Desert in 

Africa, collectively known as sub-Saharan Africa, was conventionally comprised of communicable 

diseases such as malaria, tuberculosis and the human immunodeficiency virus (HIV) for decades [1]. 

This has however changed, as non-communicable diseases have become the leading cause of death and 

a major disease burden [1]. The chapter gives a general overview of the problem under study and then 

focuses on a study conducted at Chitungwiza Central Hospital (CCH) situated in one dormitory town of 

Zimbabwe’s capital city, Harare. This introductory chapter therefore highlights the focus of the study 

which was conducted and resulted in three accepted publications in three journals.   

 

Non-communicable diseases (NCDs) are now a leading cause of death worldwide, with an estimated 41 

million people dying from these diseases each year, which is approximately 71% of deaths globally,  and 

with nearly 85% of these fatalities occurring in Low- and Middle-Income Countries (LMICs) [2]. The 

leading killer NCDs according to the World Health Organisation (WHO) are cardiovascular diseases 

(CVDs), leading the pack and accounting for approximately 17.9 million deaths each year, followed by 

cancers causing about 9 million deaths; respiratory diseases accounting for nearly 3.9 million deaths; and 

lastly diabetes causing 1.6 million deaths each year [2]. 

 

Globally, more attention and resources have been devoted to fighting HIV/AIDS, TB and malaria over 

the past few decades and significant progress has been achieved, as evidenced by improved health 

preparedness for these infectious diseases [3]. In 2010, TB and malaria killed almost two million people 

worldwide, whilst in the same year various cancers killed eight million people, with similar numbers 

across other NCDs such as CVDs, hypertension and diabetes [4]. Haregu et al. estimated that at least 36 

million people die globally each year from NCDs [5]. The most prevalent NCDs, which account for at 

least 80 percent of global NCD deaths, share four common risk factors, namely hereditary, 

environmental, ageing and socio-economic status, and the effects thereof can be severe for people living 

with HIV (PLHIV) [6]. 
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1.2 Background to the study 

The sub-Sahara African region is the worst affected by HIV/AIDS, accounting for more than 67% of all 

people living with HIV in 2020 [7]. Nweze et al. found that HIV infections are prevalent amongst people 

in LMICs, with a greater number coming from sub-Saharan Africa [8]. The introduction of antiretroviral 

therapy (ART) has averted more than 12.1 million HIV-related deaths between 2010 and 2019 [9]. 

However, challenges in further reduction of HIV-related deaths have been partly attributed to increase in 

NCDs, as some PLHIV are naturally ageing whilst some face side effects of ART medication. In 33 

patient cohort studies in sub-Saharan Africa, NCDs accounted for 56% morbidity and 40% mortality, and 

it has been shown that there is an increasing cumulative incidence of NCDs with each year of taking ART 

in sub-Saharan African cohorts [10].  

 

Zimbabwe has a population of about 14 million and is amongst the countries in sub-Saharan Africa worst 

affected by the HIV and AIDS epidemic, with an estimated prevalence rate of 14% at the end of 2017 

[11].The adult HIV prevalence has been declining since the turn of the millennium from 27.2% in 1998 

to 14.0% in 2017 [12]. The emergence of ART has also enhanced efforts to lower the devastating effects 

of the HIV/AIDS epidemic in Zimbabwe. The average adult HIV prevalence is 1.2 percent worldwide, 

and it is 9.0 percent in sub-Saharan Africa, showing that HIV prevalence is still high for Zimbabwe when 

compared to these averages [7]. Furthermore, NCDs threaten to reverse reductions in HIV prevalence 

and the benefits of ART in terms of reduced HIV mortality rates [10].  

1.2.1 Management of NCDs in low-income countries (LICs)  

NCDs are the leading causes of death worldwide, with an estimated 40 million people dying from such 

diseases each year, that is, roughly two out of three deaths globally, and 80% of these fatalities occur in 

LICs [13]. The statistics are stark, yet they hide the human toll of such disease burdens. There had been 

greater attention and resources given to HIV/AIDS, TB and malaria over the past decades and the 

dramatic progress has been evidenced by the improved healthcare preparedness for such infectious 

diseases [2]. A range of programs and interventions has been considered and some innovative efforts are 

underway, but positive outcomes have often been difficult to secure because of global inequities in 

healthcare access; the globalisation of risk factors – many of which originate from outside the health 

sector; and the costs of implementing interventions. In LMICs, where the disease burden is transitioning 

from communicable to non-communicable diseases, many populations are currently suffering from a 

double-burden, which has prompted the study of NCDs in HIV-infected individuals [3]. 
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The management of NCDs in LMICs faces several challenges such as poor laboratory facilities; frequent 

medicine stock-outs; a limited and poorly distributed health workforce and pharmaceuticals; and poor 

access to financial resources for caregivers and clients, amongst many other challenges [14, 15]. These 

highlighted challenges also affect the management and control of NCDs in Zimbabwe. The improvement 

of the management and control of NCDs by the Ministry of Health and Child Care (MoHCC) in 

Zimbabwe, in cooperation with the WHO, has been a strategic priority since 2016 [16]. The management 

of NCDs in Zimbabwe includes several personnel who are either directly or indirectly involved in the 

daily management of different NCDs. 

1.2.2 HIV/AIDS and NCDs 

In 2020, there were about 38 million people living with HIV worldwide [17]. In addition, there were 0.84 

males per female living with HIV in 2019; 0.99 male infections for every female infection; and 1.02 male 

deaths per female death [18]. Globally, the number of HIV incident cases and deaths decreased during 

the period 2010-2019, while the gap between incident cases and deaths in males and females shrank. The 

decrease in incident cases and deaths did not achieve a 75% decrease between 2010 and 2019, which had 

been set as a target by member states of the UN through the UNAids [18]. Moreover, in 2019, the global 

incidence-to-prevalence ratio was 0.05 and the global incidence-to-mortality ratio was 1.94 [17]. Due to 

the high prevalence of HIV amongst females in sub-Saharan Africa, the number of people living with 

HIV remained higher in females than in males globally, with 54% of PLHIV being female. On the other 

hand, NCDs represent a threat to global health and socioeconomic development. The World Health 

Organization (WHO) estimates that approximately 40 million deaths occur annually due to NCDs [19]. 

More than 80% of these deaths occur in low- and middle-income countries (LMICs) and a third occur 

among individuals younger than 60 years of age, while in high-income countries, this proportion is 13% 

[19]. Premature deaths (30 to 69 years) due to NCDs usually affect individuals with lower income and 

education who are more exposed to risk factors and have reduced access to information and health 

services [19]. Although there are well-documented declines in the generalised sub-Saharan African HIV 

epidemic, case studies highlight an acceleration of HIV incidence in key populations, including men who 

have sex with men, sex workers and people who inject drugs [18]. These populations are currently 

neglected in most developing countries including in Zimbabwe, as they are not accepted as sexual 

orientations.  
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The disease burden of NCDs in Africa has been on the rise and Zimbabwe has similarly been seeing a 

rise in mortality due to NCDs [17]. Of this population, UNAIDS estimated that as at the end of 2019, 

12.7% of the people aged 15 years and above in the country were living with HIV/AIDS.  In terms of the 

adult HIV prevalence in the country, the Zimbabwe Demographic and Health Survey showed a slightly 

higher HIV prevalence rate in urban areas than in rural areas, which ranged by province from 13% in 

Harare Metropolitan province to 21% in Matabeleland South province [20]. 

People living with HIV (PLHIV) are also susceptible to opportunistic diseases owing to a weakened 

immune system by HIV resulting in numerous deaths over the years, mainly prior to the introduction of 

ART. According to Haregu et al., people living with HIV (PLHIV) are estimated to be at least 35 million 

of the total world population, with a greater number being in sub-Saharan Africa and other developing 

countries [4]. However, the discovery of highly active anti-retroviral therapy (HAART) in the late 1990s 

significantly improved the life expectancy of people infected with HIV [21]. 

Research has shown that efforts to curb the impact of the HIV/AIDS pandemic in developing countries 

could potentially be obstructed by the rise of non-communicable diseases (NCDs, which have caused a 

15% rise in mortality rates since 2010 [22]. NCDs such as diabetes, obesity, cardiovascular diseases, and 

a variety of cancers have traditionally been known to be diseases of the rich and a concern for more 

developed countries. This has dramatically changed, with cases of these diseases now common in 

developing countries’ healthcare institutions, and research has indicated that most deaths amongst 

PLWHIV result from non-communicable diseases than communicable diseases [23]. This is in line with 

a World Health Organization report that of the 57 million global deaths in 2008, 36 million, or 63%, were 

due to non-communicable diseases (WHO, 2010). The four main NCDs identified were diabetes, cancers, 

cardiovascular diseases and chronic lung disease, with a greater burden of these diseases 

disproportionately rising amongst low-income countries, and HIV-infected people then suffer from a 

disease double burden [23].  

 

Despite the devastating effects of NCDs on PLHIV, an integrated approach focusing on developing 

countries remains unexplored as much evidence of NCDs still concentrates on developed countries [24]. 

An integrated approach enhances the synchronization of key actors and their actions to address health 

needs. It is thus imperative to examine the multiplier effect of the double burden of NCDs on PLHIV in 

developing countries, focusing on NCDs such as diabetes mellitus, hypertension, cancers, and CVDs 
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[24]. These NCDs propel mortality in Southern Africa and the world over, and this study seeks to devise 

and present ways to mitigate the devastation arising from these diseases, mainly focusing on HIV-

infected people in Zimbabwe receiving treatment at Chitungwiza Central Hospital. 

1.3 NCDs disease burden 

The burden of NCDs now outweighs the burden of infectious diseases in almost every country [24]. 

Furthermore, the urgency of the NCD problem led to the adoption of the Sustainable Development Goals 

(SDGs) and their target 3.4: “By 2030, reduce by one-third premature mortality from NCD through 

prevention and treatment and promote mental health and well-being.” Universal health coverage (UHC) 

is a related SDG target (3.8). Thus, NCDs also constitute a major disease burden with a significant 

economic impact, especially in LMICs. Zimbabwe is classified in this category and therefore the leading 

NCDs in terms of mortality and morbidity in 2019 were: CVDs (ischaemic heart disease, stroke and 

chronic obstructive pulmonary disease); trachea, bronchus and lung cancers; as well as diabetes mellitus 

[25]. Diabetes and kidney diseases are especially burdensome in southern sub-Saharan Africa, where the 

crude DALY rate (1927·2 DALYs [1693·8–2191·9] per 100 000 population) is more than double that 

found in other regions of sub-Saharan Africa (1233·3 [1047·6–1432·8] in central, 887·4 [771·0–1016·7] 

in western, and 915·2 [811·3–1029·2] in eastern sub-Saharan Africa). Ischaemic heart disease was the 

leading cause of cardiovascular disease burden among males (4 857 246·3 DALYs [4 417 087·3–

5 429 459·4]), whereas cerebrovascular disease was most prominent among females (4 034 703·6 

DALYs [3 699 338·3–4 378 417·9]) [1]. Therefore, Zimbabwe has seen rapid increases in NCD burden 

in terms of both absolute DALYs and DALY rates, in contrast to other countries in sub-Saharan Africa, 

where age-standardised DALY rates have decreased [1]. Of late, PLHIV have been more likely to have 

single or multiple morbidities in comparison to uninfected persons. About 14% of HIV-negative people 

have been diagnosed with at least one NCD in 2015 as compared with 33% of PLHIV [26]. These NCDs 

are highlighted in the following sections.   

 

1.3.1 Cardiovascular diseases (CVDs) 

Cardiovascular disease (CVD) is an umbrella term for several linked pathologies, commonly defined as 

coronary heart disease (CHD), cerebrovascular disease, peripheral arterial disease, rheumatic and 

congenital heart diseases, and venous thromboembolism [27]. CVDs contribute about 31% to global 

mortality, estimated to be about 17.9 million deaths each year, the majority of this being in the form of 

CHD and cerebrovascular accidents [28]. CVDs led to over 17 million deaths, 330 million years of life 
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lost and 35.6 million years lived with disability in 2017 worldwide [29]. Meanwhile, it was projected that 

CVDs would be the cause of more than 23 million deaths in 2030 around the world [29].CVD has 

traditionally been known to be a major and ever-growing public health problem in developed countries, 

with statistics from the United Kingdom indicating that it would cause almost one-third of all deaths in 

the UK [29]. The rate of CVD worldwide has been increasing as the prevalence of risk factors for CVD 

rises in previously low-risk countries, such as developing countries, where about 80 percent of CVD 

deaths occur [19]. The key CVD risk factors include dyslipidaemia, smoking, hypertension, diabetes, and 

abdominal obesity [21]. Therefore, CVD is a substantial concern in terms of global mortality and 

morbidity, whereby the prevalence of cardiovascular disease is increasing whilst treatment modalities 

improve survival [21]. With an ageing population and increasing costs of chronic medical care, the 

primary prevention of CVD is an important target for public healthcare providers.  

 

Countries in sub-Saharan Africa (SSA) face a growing CVD burden, which is attributed to economic, 

nutritional, demographic and epidemiological transitions [30]. These factors increase the prevalence of 

CVD risk factors, and the CVD burden overlaps with a high prevalence of infectious diseases. Zimbabwe 

is also affected by similar risk factors. The risk factors for CVDs are associated with lifestyle changes 

attributable to a high urbanisation rate, with about 32% percent of the Zimbabwean population estimated 

to be residing in urban areas and cities [31]. Zimbabwe is also affected by epidemiological transitions 

with PLHV’s life expectancy increasing, and the population is also ageing [30].  Therefore, it is 

imperative to assess the contribution of CVDs to the national disease burden in Zimbabwe as NCDs are 

becoming a major public health challenge. 

 

1.3.2 Cancer 

Cancer is a serious public health problem in all populations, regardless of wealth or social status. The 

global cancer burden is estimated to have risen to 18.1 million new cases and 9.6 million deaths in 2018 

[32]. However, the global response to cancer has been uneven and inequitable. Most LMICs started to 

address the cancer burden late, having made hard choices to concentrate limited resources on an 

enormous burden of infectious diseases. In 2018, 18.1 million people around the world had cancer, and 

9.6 million died from the disease. By 2040, those figures are expected to nearly double, with the greatest 

increase in LMICs, where more than two-thirds of the world's cancers will occur. Cancer causes 

approximately 30% of all premature deaths from NCDs amongst adults aged 30-69 [33]. The most 
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frequently diagnosed cancer is lung cancer (11.6% of all cases), followed by female breast (11.6%) and 

colorectal cancers (10.2%). Lung cancer is the leading cause of death from cancer (18.4% of all deaths), 

followed by colorectal (9.2%) and stomach cancers (8.2%) [34]. The most common cancer types vary 

amongst countries, with certain cancers, such as cervical cancer and Kaposi sarcoma, much more 

common in countries at the lower end of the human development index (HDI) than in high-HDI countries.  

Zimbabwe is one of the countries in sub-Saharan Africa with the highest HIV burden, which was also 

found to be a major risk factor for about 60% of cancers recorded in the country [35].  The most common 

cancers in Zimbabwe are cervical cancer and Kaposi sarcoma, which are also the leading causes of cancer 

mortality. In children, the most common cancers are Kaposi sarcoma, Wilms tumour, retinoblastoma, 

soft and connective tissue tumours, and tumours of the central nervous system [35]. Other major cancer 

risk factors include unhealthy lifestyles, nutritional and environmental factors. In Zimbabwe, cervical 

cancer accounts for more than a third of all cancers amongst women of African descent [36]. Furthermore, 

in Zimbabwe, there is a lack of awareness and comprehensive knowledge about breast and cervical 

cancer. In addition, there is low self-risk perception, a low uptake of cancer early detection services and 

a low capacity of the local health institutions in offering cancer services [36]. It is important therefore to 

enhance the general understanding of NCDs, including cancer, in order to effectively deal with its 

associated morbidity and mortality.  

1.3.3 Diabetes Mellitus  

Diabetes mellitus is recognized as being a syndrome, a collection of disorders that have hyperglycaemia 

and glucose intolerance as their hallmark, due either to insulin deficiency or to the impaired effectiveness 

of insulin’s action, or to a combination of these [38]. Reviews of several diabetes epidemiological studies 

confirm that diabetes is one of the most prevalent non-communicable diseases globally, and it is the 

fourth or fifth leading cause of death in most developed countries [40]. Diabetes prevalence ranges from 

nearly 0% in New Guinea to 50% amongst the Indians of Arizona [37]. No modifiable risk factors have 

been clearly established in persons with Type 1 diabetes, but major environmental determinants have 

been suggested. Impaired glucose tolerance, gestational diabetes, insulin resistance, obesity and a lack of 

physical activity have been consistently identified as risk factors for Type 2 diabetes [38].  

 

The prevalence of diabetes increases with age, but a sex-specific tendency has not been consistent. In 

addition, the prevalence of diabetes is higher in African-Americans and Hispanics when compared to 

other ethnic groups [39]. Type 2 diabetes is the most common type of diabetes, and its prevalence has 
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been rising in developing countries [38]. For instance, diabetes and its complications are a major cause 

of morbidity and mortality in India, and the prevalence of Type 2 diabetes is on the rise [40]. Additionally, 

the prevalence of diabetes is rapidly increasing in Africa. Type 2 diabetes may remain undetected for 

many years, leading to severe complications and healthcare costs [41]. Diabetes affects almost all organs 

of the body and is the leading cause of blindness and amputations of legs, imposing both clinical and 

economic costs to patients and society. Currently, there is no cure for diabetes, but it can be managed 

through controlling blood sugar levels through a healthy diet, exercise, and medication, which helps 

mitigate the risk of long-term diabetes complications. To address the growing health challenge caused 

by diabetes, world leaders have committed to reducing the burden of diabetes as one of four priority non-

communicable diseases (NCDs) [42]. Co-morbidities, including Diabetes Mellitus, pose a higher risk of 

infection by COVID-19, and these vulnerabilities were revealed by the COVID-19 pandemic, especially 

for people living with non-communicable diseases (NCDs) [43].  

A three-fold increase in reported cases of diabetes occurred during the 1990s in Zimbabwe [44]. In 

Zimbabwe, lifestyle changes caused by urbanisation and the westernisation of diets have been 

contributing to increases in Type 2 diabetes [45]. Development of combined antiretroviral therapy has 

led to the increase in the life span of PLHIV with treatment, similar to the expected age of the general 

population. With longevity, however, PLHIV are developing other chronic medical conditions, and one 

of these chronic comorbidities is diabetes mellitus [46].  Lifestyle-related risk factors which account for 

about 5.8% of all-cause mortality in sub-Saharan Africa are modifiable, unlike genetic-related risk factors 

[45]. Thus, the identified risk factors associated with the development of diabetes in PLHIV that are 

similar to persons without HIV, such as older age, heredity, higher Body Mass Index [BMI], higher 

triglyceride and hypertension. However, PLHIV have additional risk factors of HIV and HIV medicines 

[46].Exposure can be managed by eating traditional dietary foods, which have been vigorously promoted 

especially for PLHIV as a way of improving their immunity [47]. However, other risk factors are not 

well studied in Africa, including Zimbabwe, and therefore, their effects in contributing to the disease 

burden associated with diabetes has limited literature. 

1.3.4 Hypertension  

Globally, NCDs are a leading cause of mortality and according to the WHO, hypertension is estimated 

to cause 12.8% of all deaths [48]. It has been long recognized that hypertension is an important risk factor 

for cardiovascular disease (CVD) and mortality. Traditionally, a high burden of hypertension and its 
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adverse consequences has been mistakenly thought to be an affliction of only economically developed 

countries. However, recent studies have reported that most people in many economically developing 

countries have developed hypertension above the levels considered optimal, with a high prevalence of 

hypertension [49]. Hypertension has become a major public health concern in many developing countries 

due to its rising prevalence and adverse impact on ailing health systems [50]. Although a high prevalence 

of hypertension in all world regions has been previously reported, a publication from the Global Burden 

of Disease (GBD) Study has placed a renewed global focus on the heavy toll of hypertension. The disease 

burden of hypertension is substantial in certain countries. For instance, a national survey conducted in 

China revealed that 33.7% of Chinese adults were hypertensive patients [51]. For developing countries 

such as Ghana, about 50% of all adults are hypertensive [29]. The hypertension risk factors include 

obesity, physical inactivity and unhealthy diets and its prevalence is expected to keep growing further in 

the absence of broad and effective preventive measures [52]. Therefore, hypertensive and many other 

NCDs which have been highlighted above should be properly managed and/or prevented in order to 

reduce the associated mortality and fatality rates.  

The incidence of hypertension in PLHIV has been studied in Zimbabwe, with a study by Chireshe, 

Naidoo and Nyamakura finding a prevalence of 29.9% [53]. Factors associated with hypertension in 

Zimbabwe were found to be advanced age; the use of HAART for longer than 10 years; being overweight; 

a family history of hypertension; and smoking [52]. Increased life expectancy due to the usage of ART 

is known to be related to diseases associated with ageing, such as hypertension. Zimbabwe has not yet 

implemented an integrated management intervention of HIV-NCD comorbidity. However, the gains 

already made in controlling HIV might be lost if the magnitude of other emerging and potentially life-

threatening conditions like NCDs remain unknown [54]. Indications of the increasing prevalence of 

NCDs in PLHIV call for the integrated management of HIV and NCDs. This will allow active NCD case 

findings and eventually improve treatments for HIV-NCD comorbidity. 

1.4 Problem Statement and Rationale 

There is a convergence of NCDs with infectious diseases in many low- and middle-income countries 

(LMICs), which poses novel challenges and opportunities to enact responsive changes in policy and 

research. Most LMICs still have significant dual disease burdens of NCDs such as cardiovascular disease, 

hypertension, diabetes, and cancer on one hand, and infectious diseases including tuberculosis, 

HIV/AIDS, and parasitic diseases on the other. Moreover, there has been significant effort and progress 
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towards mitigating the infectious diseases burden, including the introduction of ART for HIV/AIDS. The 

NCDs burden is exacerbated in LMICs due to co-morbidities with the HIV burden [55]. On the contrary, 

the NCDs burden is still growing and there are significant knowledge gaps. Efforts to reduce the disease 

burden of NCDs in PLHIV, especially in developing countries ,were hampered by a lack of access to 

finance, despite the millennium development goals (MDGs) having set targets without having clear NCD 

indicators [56]. These have since been addressed by the sustainable development goals (SDGs), whose 

Target 3.4 is to reduce NCD-related premature deaths by a third by 2030 [57].  

HIV/AIDS continues to greatly impact on the social and economic arena of poor and developing 

countries, despite the extensive ART rollout programme [58]. Some studies have attributed this to rising 

NCDs in the developing countries [54, 56, 57]. Apart from the high mortality and co-morbidity of NCDs 

and HIV, healthcare systems in most LMICs are generally ill-prepared, fragile, under-resourced and face 

infrastructural limitations in dealing with the epidemiological and economic costs associated with NCDs 

[59]. Studies investigating the impact of NCDs, especially for PLHIV, have mainly focused on developed 

nations, while a few have considered the developing countries. Those studies conducted on NCDs tend 

to be qualitative and cross-sectional in nature, and focus has not been given to PLHIV in developing 

countries [4]. Therefore, combined strategies are necessary for surveillance and disease control. 

Moreover, experts, institutions and policies that support the prevention and control of NCDs, given the 

significant substantial progress and results, are in place in most LMICs including Zimbabwe. This study 

will examine the scenario in the African context using mixed methods over a ten-year period in order to 

obtain the genesis of NCDs and proffer lasting solutions on integrating the management of NCDs 

amongst PLHIV. 

1.5 Research questions and objectives 

The aim of the study is to evaluate the burden of NCDs in HIV-positive patients at Chitungwiza Central 

Hospital over a decade, including NCDs’ associated risk factors, establish physicians’ perceptions of 

NCD care delivery at CCH and examine people diagnosed with NCDs’ knowledge and perceptions about 

NCDs development and management.  

 

The research questions are: 

1) What is the burden of NCDs in HIV patients on ART at CCH between 2010 and 2019? 
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2) What were the factors associated with the NCD incidence at Chitungwiza Central Hospital 

between 2010 and 2019? 

3) How do physicians perceive the care delivery systems in place for NCDs at Chitungwiza Central 

Hospital? 

4) To what extent are patients knowledgeable on non-communicable diseases? 

 

The study objectives are: 

1) To determine the burden of NCDs in HIV patients on ART at CCH between 2010 and 2019. 

2) To evaluate the factors associated with the NCD incidence at Chitungwiza Central Hospital 

between 2010 and 2019. 

3) To explore physicians’ perceptions on the care delivery systems in place for NCDs at Chitungwiza 

Central Hospital. 

4) To determine the knowledge and perceptions of non-communicable diseases amongst PLHIV. 

 

1.6 Thesis Framework 

Theoretically the study was guided by the 4x4 framework for NCDs and the structural approach. The 4x4 

framework identifies the main NCDs focused on by the WHO as being cardiovascular diseases, diabetes, 

chronic respiratory diseases, and cancers [60]. The framework also identifies 4 key shared modifiable 

risk factors resulting in NCDs. However, the four NCDs identified in the framework are prevalent in 

developed countries and therefore the author modified the 4 NCDs by removing chronic respiratory 

diseases and replacing it with hypertension, which is considered one of the diseases for the poor, since it 

can be managed in well-resourced countries but continues to be a challenge for LMICs [61]. Figure 1 

summarises the 4x4 framework: 
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Figure 1: NCDs’ 4x4 Framework (Source: Schwartz, Shaffer & Bukhman, 2021)   

The identification of the 4 major NCDs and the 4 common risk factors increasing the disease burden of 

NCDs as shown in Figure 1, is fundamental in this study and for the development of the thesis framework 

presented later which guided the areas of focus for the thesis.  

 

Given the fact that NCDs account for more than two-thirds of deaths worldwide, and global efforts to 

address NCDs have accelerated, with prevention and control efforts relying mainly on individual 

behaviour and lifestyle approaches that place responsibility for health on individuals [60]. These 

approaches, however, have not stopped the increasing trend of NCDs worldwide. Therefore, there is need 

for exploring alternative approaches necessary to attain the aim of reducing global premature NCDs 

mortality by 25% by 2025 and meeting the NCD reduction objective in the Sustainable Development 

Goals [62]. Therefore, in addition to the focus of the 4x4 framework the study also considered suggestions 

from the structural approach to NCDs which focuses on enduring social arrangements that determine the 

pattern and distribution of NCDs and their risk factors in a society. Thus, structuralism views society as 

a complex system with interlocking parts that work together to ensure social stability but is independent 

of the action of individuals [60]. Public health systems should therefore manoeuvre these complexities 

and understand NCDs’ risk factors and how their effects can be mitigated.  
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evaluate the quality of care given to persons affected by NCDs, whilst PLHIV are encouraged to enhance 

their health-seeking behaviour to reduce the comorbidity of HIV and NCDs. This can directly emanate 

from how the patients are knowledgeable and perceive the NCDs in general. This influences the help 

seeking behaviour as well and if patients are well knowledgeable and have positive perception they will 

likely adhere to the prescribed medication and constant screening of these conditions, and it will help in 

achieving the health-related SDG targets. The thesis framework therefore shows the interlinkage between 

these various aspects of improving the health status of PLHIV, given their exposure to NCDs.  

  

The purpose of the study is firstly to ascertain the incidence of NCDs in PLHIV to determine the burden 

of the various NCDs and the associated risk factors to these conditions. The study further determines the 

perceptions of the doctors who take care of the NCD patients to avail any gaps that might be existing 

during care delivery, moreover the patients’ knowledge and perceptions were assessed as this directly 

affects the health care seeking behaviour and treatment adherence. Patients’ knowledge and perceptions 

are known to be contributors to health-seeking behaviours. Therefore, the ascertainment of the level of 

knowledge and perceptions is critical in the design of apt interventions. At the same time, it is 

fundamental to assess the quality of NCDs care from caregivers’ perspective. Quality of care is evaluated 

from the perspective of physicians offering clinical care at CCH.  

 

1.6.1 Definition of Key terms  

Key terms relevant to the study as depicted in the thesis framework presented in Figure 2 are defined 

below in the context of the current study:  

i) Non-communicable Disease (NCD) - these are diseases which are not passed from one person to 

another by contact and are of longer duration, they include: cancers, cardiovascular diseases, 

diabetes mellitus and hypertension. 

ii) Knowledge- awareness or familiarity gained by experience of a fact, condition or situation  

iii) Perception- the way in which something is regarded, understood, or interpreted 

iv) Incidence- the occurrence, rate, or frequency of a disease 

v) Prevalence- the total number of individuals in a population who have a disease or health condition 

at a specific period of time 

vi) Risk factors- Behavioural and lifestyle factors that increases the chance of developing a disease 

and in the case of this study NCDs. 
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vii) NCD Care- support and treatment given to people with diagnosed NCD conditions  

viii) Health seeking behaviour- any action or inaction undertaken by individuals who perceive 

themselves to have a health problem or to be ill for the purpose of finding an appropriate remedy. 

 

The interaction between the variables as depicted in Figure 2 shows the flow of the study in terms of the 

outline of the thesis as presented in the following section.  

 

1.7 Outline and Structure of thesis 

The research for this thesis was conducted through separate but related studies as guided by the objectives 

presented in Section 1.5. Therefore, the thesis comprises five chapters, which are outlined hereunder.  

 

Chapter 1- introduced and provided a collective overview of the thesis and the studies conducted. The 

chapter highlighted the challenge in relation to the growth in the NCDs disease burden and the challenges 

affecting the provision of care, especially in resource constrained countries such as Zimbabwe. The 

chapter also highlighted the overall contribution of the study to practice and to the academic discourse.  

Chapter 2- presents an article published with PloS ONE journal entitled: “Incidence of non-

communicable diseases (NCDs) in HIV patients on ART in a developing country: Case of Zimbabwe’s 

Chitungwiza Central Hospital – retrospective cohort study (2010–2019)”. The study assessed the 

incidence of NCDs in PLHIV at CCH, a referral hospital, and focused on four NCDs. The incidence of 

NCDs in PLHIV was determined, as well as the associated risk factors.  

Chapter 3- focuses on physicians’ perceptions of the quality of NCD clinical care for PLHIV at CCH. 

This is presented in the form of a published article entitled; “A qualitative exploratory study of selected 

physicians’ perceptions of the management of non-communicable diseases at a referral hospital in 

Zimbabwe”, published with the Globalization and Health Journal. The article assesses the adequacy and 

quality of various NCDs’ clinical care for PLHIV.  

Chapter 4- presents a manuscript that has been accepted for publication with the African Health Sciences 

journal entitled: “Knowledge and Perceptions about Non-Communicable Diseases by people living with 

HIV: A descriptive cross-sectional study from Chitungwiza Central Hospital Zimbabwe”. The paper 

outlines PLHIV’s perceptions and knowledge about HIV and NCDs comorbidity, and the associated 

challenges they are facing in the management of the various NCD conditions.  
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Chapter 5- synthesises the findings from the three manuscripts. The chapter highlights the key findings 

from the articles and proffers recommendations for improving the management of NCDs in PLHIV. The 

findings from the study can still be applied for the management of NCDs in any other populations as the 

NCDs disease burden is on the increase and requires concerted efforts to manage morbidity and mortality.  

1.8 Methods 

The thesis research was conducted through related studies that culminated into three articles that were at 

different levels towards being published with different publishers and used different methods. Presented 

in this section is a summary of the methods for each of the three articles. However, overall, the study 

used mixed methods, with both qualitative and quantitative methods being applied separately and/or 

jointly in the articles. Although the methods presented hereunder are detailed separately in the three 

manuscripts. The summary presented here deals with each article separately.  

1.8.1 Article 1 Research Methods summary  

Presented hereunder are the research methods applied in article 1 which addressed the first two objectives 

of the thesis. The title of the article was: Incidence of non-communicable diseases (NCDs) in HIV patients 

on ART in a developing country: Case of Zimbabwe’s Chitungwiza Central Hospital—A retrospective 

cohort study (2010–2019).  

1.8.1.1 Study Design  

This was a retrospective analysis of data from ongoing longitudinal population-based cohorts from 

Chitungwiza Central Hospital (CCH) in Zimbabwe, focusing on PLHIV receiving antiretroviral therapy 

(ART) at the opportunistic infections clinic (OIC) housed at CCH, covering the period 2010-2019. This 

was crucial for long-term follow-ups and determining the associated risk factors for the NCDs over a 

period. The intention was to first establish the incidence of NCDs in PLHIV, as well as the association 

of the incidence with several factors such as age, geographic location of residence of the study 

participants and their gender. This laid the basis for setting up the longitudinal study design to investigate 

the cause and effect. Application of the longitudinal study design was performed as data was extracted at 

different points from the records of patients undergoing the ART and management of NCDs at CCH. The 

longitudinal study design provided a chance for the researcher to augment data obtained from the hospital. 

This was performed in a manner such that the researcher did not interfere with the records of the subjects 

of this study. The longitudinal study design enabled the collection of data through conducting several 
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observations of the records of the same subjects over a long period, estimated for up to ten years, between 

2010 and 2019. The timeframe of the study was long enough to allow the researcher to effectively address 

all the objectives of the study.  

 

1.8.1.2 Study Setting 

Zimbabwe has a population of approximately 14 million people and is amongst the countries in sub-

Saharan Africa worst affected by the HIV and AIDS epidemic. Of this population, UNAIDS estimated 

that as at the end of 2017, 14% were people living with HIV/AIDS, with the HIV prevalence amongst 

adults 15 years and above being at 13.7% [63]. The adult HIV prevalence has been showing a declining 

trend since the turn of the millennium from 27.2% in 1998 to 14.0 in 2017 [18]. The adult HIV prevalence 

observed in the Zimbabwe Demographic and Health Survey showed a slightly higher HIV prevalence in 

urban areas than in rural areas and ranged by province from 13% in Harare to 21% in Matabeleland South 

[59]. The study was conducted at Chitungwiza Central Hospital’s opportunistic infections clinic (CCH 

OIC), located in Zimbabwe’s capital city Harare metropolitan province, with a catchment area including 

urban and peri-urban settings. Chitungwiza has an estimated population of 1.5 million people and is in 

the Mashonaland East province of Zimbabwe, with coordinates 18.0174° S, 31.0629° E [63]. The CCH 

serves patients from the Harare Metropolitan province as well as Mashonaland East Province and as a 

result, the population served includes the urban, peri-urban, and rural population [63]. The main source 

of livelihoods for the people served by the CCH includes a few who are formally employed, and the 

majority are informally employed in vending and small manufacturing stalls for the urban population; 

whilst for the peri-urban and rural population, they survive on agricultural and horticultural activities.  

 

1.8.1.3 Recruitment of Study Participants 

The recruitment and selection of participants in the study is outlined in the following section. This 

includes the sampling strategy and sample size determination criteria.  
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i) Sampling strategy 

The recruitment of participants followed multi-stage sampling techniques where firstly purposive 

sampling was used to screen the sampling frame using the researcher’s experience, as well as guidance 

and experience of the resident clinicians/nurses at the CCH OI clinic for all the registered patients on 

ART. The second stage used a simple random selection of participants’ records from the listed patients 

in the sampling frame. Sample Size 

The Krejcie-Morgan Sample-Size-Tables designed by Krejcie and Morgan in 1970 were used to calculate 

the sample size for the study. This is based on the following formula (Krejcie & Morgan, 1970): 

𝑛 =
𝑋2×𝑁×𝑃(1−𝑃)

(𝑀𝐸2(𝑁−1))+[𝑋2×𝑃(1−𝑃)]
    [Equation 1] 

Where: n=Sample size 

𝑋2=Chi-square for the specified confidence level at 1 degree of freedom 

N=population size 

P=population proportion (0.5 in this table) 

ME=desired Margin of Error (expressed as a proportion) 

A 95% confidence level was used with a tolerable sampling error of 5% (0.05) on the population of two 

thousand (2000) participants. A sample size of three hundred and twenty-two (322) participants was 

obtained and used in the study.  

 

1.8.1.4 Study data 

CCH OIC is a referral clinic for four primary clinics and 10 rural/district hospitals. The data was collected 

from the following locations within the CCH catchment area: Chitungwiza, Dema, Seke North, Seke 

South, St Marys and Zengeza. Representiveness of participants was ensured by purposive selection of 

referral patients who were coming from rural/district hospitals whilst the peri-urban participants were 

drawn from the Dema clinic. However, more participants were drawn from urban clinics. The data was 

therefore representative and reliable since it was collected from across the catchment area of the CCH. 

The following are the specifics of the data collected:  
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i) Unit(s) of analysis 

A total population of 2 000 patients seen at the CCH OIC for the ten-year period under study was the unit 

of analysis.  

ii) Inclusion criteria 

a) Patients enrolled on the ART programme and who were on the data sheets of CCH; 

b) Only records covering the period from January 2010 to 2019 were included; and 

c) Only records of living patients who consented to the study were used.  

iii) Exclusion criteria 

a) Participants who were once on lipid modifying therapies during the period were excluded; and 

b)  Persons who could not or did not consent to their records being used in the study were excluded.  

 

1.8.1.5 Data collection procedures  

For this study, only records from living patients who were reached to give their consent and completed 

consent forms were recruited. The participants were reached out to by resident clinicians at the CCH OIC 

as they visited the institution for their routine hospital visits and for medication replenishment. A 

designed questionnaire together with a data collection sheet with thematic headings on the duration of 

ART, age of the patient, any NCDs on the initiation of ART and any that developed during the treatment 

was used to gather patient data for analysis. Figure 3 provides an overview of the study protocols from 

the baseline and the subsequent follow-ups done to achieve the objectives of the study. The 

methodological aspects are highlighted in the diagram below.  
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Figure 3: Methodology Framework (Source: Developed by author, 2020) 

The methodology framework shows that the data collected from HIV clients is analysed by gender, age 

and duration on ART. This analysis is guided by literature on the possibility of a causal relationship 

between gender, age, and duration on ART and NCDs. The study applied a Generalised Estimating 

Equations (GEE) model to establish the incidence of NCDs and associations of the incidence of various 

NCDs with the independent variables. The NCDs under consideration in this study are cardiovascular 

diseases, hypertension, cancer, and diabetes. The risk factors (independent variables) under consideration 

in the study are gender, age, geographic location of residence and duration on ART. For participants who 

test negative for any of the specific NCDs at the study baseline, the records are preserved for re-

examination after two five-year intervals. The incidence of NCDs in PLHIV was assessed at baseline, 
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after the first five years and after the subsequent five years. The study was meant to assess the burden of 

NCDs in PLHIV with a view to ascertain if there is an association between ART and their susceptibility 

to NCDs, establishing the incidence of NCDs in PLHIV on ART at the CCH OIC. There was no direct 

observation of patients by the researcher as data was collected by resident clinicians who attended to the 

patients at the CCH OIC.   

 

1.8.1.6 Statistical analyses  

The researcher used the Stata version 13 package for the statistical analysis of data. P-values less than 

0.05 were deemed statistically significant in the study. The study collected data on demographic 

characteristics, that is, gender, age, and duration on ART. The demographic characteristics are 

summarised in tables presented in each of the manuscripts making up this thesis. The analysis was 

logically conducted as shown in Figure 3. Descriptive statistics, specifically the mean, standard deviation, 

and range (minimum–maximum) were used to summarise continuous data. Medians and interquartile 

ranges are presented for skewed data. Frequency tables were useful for presenting categorical data. The 

incidence of the NCDs was statistically determined by expressing the number of participants who were 

diagnosed with specific NCDs at each observation during the study period as a percentage of total study 

participants, and the GEE model was used to assess the association between NCDs and the various risk 

factors for people on ART treatment. Therefore, the study established the NCDs burden on PLHIV on 

ART at CCH. Article 2 Research Methods 

 

1.8.2 Article 2 Research Methods 

Article 2 was published the Globalization and Health Journal and was entitled: A qualitative exploratory 

study of selected physicians’ perceptions of the management of non-communicable diseases at a referral 

hospital in Zimbabwe. The research methods used in this article presented hereunder: 

1.8.2.1 Study design 

This was a qualitative exploratory study meant to obtain expert perceptions of care delivery for NCDs in 

one Zimbabwean referral hospital setting. Data was collected from participants who consented and was 

analyzed using Stata version 13. 
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1.8.2.2 Study setting 

The study was conducted at CCH, which is a referral hospital with a catchment area including urban, 

peri-urban, and rural locations. There are about 15 hospitals in Mashonaland East Province surrounding 

CCH. In addition, CCH serves an estimated population of 1.5 million people, spread over an estimated 

32,230 km2 area. CCH attends to an average of 80 NCD patients in the outpatients’ department and 20 in 

the inpatients’ department daily. The economic status of the population within the catchment area of the 

CCH is generally poor, with the majority living below the national poverty line, averaging US$220 

monthly for a family of five, a common feature for most settings in Zimbabwe due to high unemployment 

levels. The population is therefore mostly unemployed or self-employed, embarking on livelihood 

sustenance projects such as market gardening, vending and other informal economic activities. 

1.8.2.3 Recruitment of participants 

From a total population of 43 medical doctors engaged by CCH on a part-time or full-time basis, 26 

doctors, including specialists, were recruited to participate in the study based on the inclusion/exclusion 

criteria provided below. Only doctors who consented to the study were included in the study, while 

doctors who do not provide clinical care for NCD-related conditions were excluded from participating in 

the study, for example, dental surgeons. 

i) Inclusion Criteria 

 Medical doctors employed by the CCH, both on a full-time or part-time basis, who provide 

clinical care to patients with NCD-related conditions. 

 Only doctors who consented to participate in the study were included. 

ii) Exclusion Criteria 

 Other hospital staff who are not medical doctors. 

1.8.2.4 Data collection procedures 

Data was collected from both sessional and resident doctors at CCH through a self-administered 

questionnaire. To ensure that there was minimum bias regarding the respondents’ perceptions, the 

anonymity of the participants was assured in both data collection and analysis. The questionnaires were 

distributed electronically through the Survey Monkey platform. The participants included general 

practitioners and specialists providing clinical care for NCD-related conditions. 
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The selection of study participants was based on their knowledge and experience in the management of 

NCDs. Therefore, doctors who do not provide clinical care for NCDs or any related conditions were 

excluded from the study. All the participants who met the inclusion criteria were communicated with to 

obtain their consent and thereafter, a link to the online questionnaire was distributed via email to the 26 

participants who consented. 

To assess the quality of clinical care, the World Health Organization’s definition of quality was used as 

the basis for assessing quality, that is, “the extent to which the healthcare services provided to individuals 

and patient populations improve desired health outcomes. To achieve this, healthcare must be safe, 

effective, timely, efficient, equitable and patient-centered”. The quality of healthcare is a collaborative 

effort involving the patient, physician, patient’s family, and the community. Therefore, it can be assessed 

from the perspectives of any of these. Accordingly, physicians’ perceptions of quality were assessed 

based on the features highlighted in the above definition, measured using a four-point Likert scale with 

the following options: 

Not satisfactory Somehow satisfactory Satisfactory Very satisfactory 

1 2 3 4 

 

The Likert scale was used to quantify the qualitative evaluations of physicians’ perceptions of clinical 

care with the following meanings: Not satisfactory means that physicians perceived the clinical care to 

be unable to meet the healthcare service expectations; Somehow satisfactory means that physicians were 

indifferent about the NCD clinical care, that is, it was meeting doctors’ expectations to a lesser 

extent; Satisfactory means that the physicians perceived the clinical care to be just meeting basic 

healthcare needs; and Very satisfactory means that the physicians perceived the clinical care to be world-

class and going beyond expectations. 

1.8.2.5 Data analysis procedures 

Data was analysed using Thematic Analysis. Since some of the questions were open-ended, open coding 

was done, capturing the frequency of the major themes which are presented in tables and bar graphs. 

Stata version 13 was used for the statistical analysis of data and to plot bar graphs. Qualitative data was 

open coded first and subsequently axial coded before presentation and analysis. The analysis of data was 

guided by themes that emerged from the data and related responses were analyzed together. 
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1.8.2.6 Ethical consideration 

Ethical approvals for the study were received from the Biomedical Research Ethics Committee of the 

University of KwaZulu-Natal (BE057/19) and the Medical Research Council of Zimbabwe 

(MRCZ/A/2441). Participants provided informed consent prior to data collection. 

 

1.8.3 Article 3 Research Methods  

The third article making up the thesis is entitled: Knowledge and Perceptions about Non-Communicable 

Diseases by people living with HIV: A descriptive cross-sectional study from Chitungwiza Central 

Hospital Zimbabwe. The article has been accepted by the African Health Sciences Journal and is pending 

publication. Hereunder are the methods used in this study.   

1.8.3.1 Study Design  

This was a cross-sectional explanatory study using a mixed methods approach to describe-the 

participants’ responses. The study explores and descriptively documents the perceptions and knowledge 

of PLHIV on their exposure to the NCDs burden.   

1.8.3.2 Study Setting 

The study was conducted at CCH (OIC), located in the town of Chitungwiza which is in Zimbabwe’s 

capital city metropolitan province of Harare with an estimated population of about 1.5 million, serving 

circa 400 000 patients annually, in both its inpatient and outpatient divisions. The CCH’s catchment area 

spans 45 square kilometres in urban and peri-urban areas, and about 30 000 square kilometres in rural 

areas. The main sources of income for the patients served at CCH include self-help jobs such as street 

vending for those in towns, and market gardening for the peri-urban and rural populations. The CCH has 

been certified by the International Standards Organisation (ISO) since 2008.  

1.8.3.3 Sampling and Recruitment of Participants 

Simple random sampling was used to select the patients who were receiving ART at the CCH OIC. Using 

the sample calculation tables by Krejcie and Morgan [64], a sample of 333 was approved from the 

population of about 2500 patients seen by the CCH OIC during the six-month long data collection period. 

A 95% confidence interval was used. The inclusion and exclusion criteria for the recruitment of the 

participants for the study are outlined below. 
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i) Inclusion Criteria 

 Participants who consented. 

 Participants aged 18 years or above. These were able to give their consent.  

 Participants who were diagnosed with at least one NCD.  

ii) Exclusion Criteria 

 Patients who did not consent to participating in the study.  

 

1.8.3.4 Data Collection Procedures 

Data was collected by a trained resident nurse at the CCH OIC during the six-month period between 

August 2019 and January 2020. Consent was obtained from the respondents before their participation in 

the study. A questionnaire designed and distributed using the KoBo Toolbox was used for data collection. 

The questionnaire comprised of closed and open-ended questions. Participants provided their knowledge 

and perceptions regarding their conditions, and how they perceived the nature of the NCDs affecting 

them through the questionnaire. In a situation where direct and specific responses were required, closed-

ended questions were used, whilst, to allow an infinite array of responses, open-ended questions were 

also used. 

1.8.3.5 Study Variables 

Outcome variables: Knowledge and Perception 

Explanatory variables: Demographic risk factors 

To determine the extent of how knowledgeable the participants were about NCDs, the authors adopted a 

subjective approach. This was adopted from the paper by Ojo, Hawley and Desai [12]. The approach 

divides the calculated proportions into two categories (knowledgeable and not knowledgeable) using the 

following rule: >50% = knowledgeable, and 0-49% = not knowledgeable. Two categories were also 

established for perception as follows: >50% = good perception and 0-49% = bad perception. Literature 

records that there are several NCD risk factors which can be classified as including lifestyle factors, 

behavioural factors, religious factors, economic factors, and demographic factors, amongst others. The 

focus of this study was on demographic risk factors. Therefore, the independent variables for the study 

were gender, age, and the history of NCDs in the participants’ families.  
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1.8.3.6 Data Analysis 

Thematic analysis was used to analyse the open-ended questions, whilst quantitative results were 

presented in frequency tables. The analysis of quantitative data was done using Stata Version 13. The 

knowledge and perceptions of participants were assessed using different categorical questions. Binary 

logistic regression models were used to identify the demographic factors with significant effects on 

participants’ knowledge and perceptions. To determine the significance of the relationship in the model, 

any calculated p-value < 0.05 was deemed as showing a significant relationship between the dependent 

and independent variables. The approach used in the thesis is outlined in the following section. 

 

1.9 Approach to the thesis  

The study was conducted by collecting data from Chitungwiza Central Hospital as guided by the 

objectives presented above. Results of the study were presented as three manuscripts, which were 

published with three different journals. Results of the first two objectives were presented as a separate 

manuscript, which was published with PLoS ONE. The third objective was another manuscript published 

with the Globalization and Health Journal and the fourth objective was addressed through an article 

accepted for publication with the African Health Sciences Journal. Details of the manuscripts are 

presented hereunder: 

1. Cheza A, Tlou B, & Zhou DT (2021) Incidence of non-communicable diseases (NCDs) in HIV 

patients on ART in a developing country: Case of Zimbabwe’s Chitungwiza Central Hospital —

A retrospective cohort study (2010–2019). PLoS ONE 16(5): e0252180. 

https://doi.org/10.1371/journal.pone.0252180  

2. Cheza, A., & Tlou (2021), B. A qualitative exploratory study of selected physicians’ perceptions 

of the management of non-communicable diseases at a referral hospital in Zimbabwe. Global 

Health 17, 82. https://doi.org/10.1186/s12992-021-00730-3  

3. Cheza A, & Tlou B (2021) Knowledge and Perceptions about Non-Communicable Diseases by 

people living with HIV: A descriptive cross-sectional study from Chitungwiza Central Hospital 

Zimbabwe. Accepted for publication in the African Health Sciences journal.  

Specific detailed methodologies applied in each of the published manuscripts are shown in the attached 

manuscripts.  
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CHAPTER TWO 

 

Incidence of non-communicable diseases (NCDs) in HIV patients on ART in a developing country: 

Case of Zimbabwe’s Chitungwiza Central Hospital—A retrospective cohort study (2010–2019) 

The chapter is a research article published in the PLOS-ONE Journal; the article addresses the first two 

objectives of the study. The article highlighted the incidence of NCDs in HIV patients on ART at 

Chitungwiza Central Hospital (CCH) that was the first objective of the study. The article went on to 

evaluate the risk factors associated with NCD incidence at CCH, which is the second objective. 
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CHAPTER THREE 

 

A qualitative exploratory study of selected physicians’ perceptions of the management 

of non-communicable diseases at a referral hospital in Zimbabwe 

This chapter is another research article published in the Globalization and Health Journal; the article addresses 

the third objective of the study, which was to explore physicians’ perceptions on the care delivery systems 

in place for NCDs at Chitungwiza Central Hospital (CCH). Content of the published article are presented 

hereunder.  
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CHAPTER FOUR 

 

Knowledge and Perceptions about Non-Communicable Diseases by people living with HIV: A 

descriptive cross-sectional study from Chitungwiza Central Hospital Zimbabwe. 

 

This chapter is a research article accepted for publication by the African Health Science Journal which 

addresses the fourth objective of the study that was to determine knowledge and perceptions of non-

communicable diseases by people living with HIV (PLHIV). The details of the article are presented 

hereunder. 
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CHAPTER FIVE 

SYNTHESIS/DISCUSSION  

 

This chapter of the thesis discusses the findings obtained and presented in the three manuscripts, thus 

causing the preceding chapters to highlight the contribution of the thesis and implications of this work in 

a cohesive manner. The chapter also provide some recommendations and highlights future related 

research questions that still need to be addressed in research towards developing countries overcoming 

the public health burden caused by non-communicable diseases (NCDs) in PLHIV. 

 

5.1. Discussion 

This section focuses on reviewing findings from the study relative to the literature as well as the existing 

body of knowledge about NCDs, especially in people living with HIV (PLHIV). NCDs have been 

escalating as a public health challenge for developing countries, which are handicapped in terms of 

resources, such as public health infrastructure, human resources, and financial resources, to respond to 

the challenge appropriately. Furthermore, the researcher reviews and compare findings in his study with 

other scholars and showcases the contribution of the current study to the discourse on NCDs in PLHIV. 

Lastly, in this chapter, demonstrations of the limitations of the study and its implications in the 

formulation of public health policy and practice are exhibited.  

 

5.1.1. Incidence of NCDs in PLHIV on ART 

Hereunder are the key findings on the incidence of NCDs in PLHIV from a retrospective cohort study 

conducted at Chitungwiza Central Hospital: 

 The most prevalent NCD was hypertension (8.9%), followed by diabetes (6.9%), cardiovascular 

diseases (3.9%) and lastly, cancer (1.9%). 

 The incidence of NCDs showed an increasing trend as the time of follow-up progressed. 

 Factors found to be significantly associated with the development of NCDs are gender, follow-

up time and geographical location, with urban patients more likely to develop hypertension as 

compared to the peri-urban patients. 
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In the study, the researcher observed an increase in the incidence of all four NCDs studied, with differing 

magnitudes. Participants were more susceptible to hypertension, followed by diabetes, and the incidence 

was lowest for cancer. There is a need to respond equally to all NCDs due to their associated fatality 

rates, despite moderate or low incidences. For example, cancer is a leading cause of death globally. The 

researcher concluded that, based on the study’s results, the likelihood of being diagnosed with 

hypertension increased as follow-up time increased, with the odds increasing from 7.860 to 9.449.  

 

The burden of NCDs is not only prevalent in Zimbabwe but is a common public health challenge in the 

sub-Saharan Africa region, as observed in a scoping review by Mudie et al. [65]. This study’s findings 

revealed that the most prevalent NCD was hypertension and diabetes was the second most prevalent 

NCD, results which were also confirmed by other studies from LMICs [60, 63]. This was likely due to 

hypertension and diabetes being common comorbid NCDs, which implied that they were more likely to 

affect the same patients. The least prevalent NCD was cancer in the scoping review by Mudie et al. [64], 

a result which was also confirmed by this study’s findings. Despite the cancer incidence and prevalence 

being reported as low in this study and in other studies, it must be given equally high priority in its 

management because of the difficulty in its management and the high fatality rates associated with cancer 

[2, 28, 61]. 

 

5.1.2. NCD risk factors at Chitungwiza Central Hospital 

Increases in incidence cannot be explained merely by analysing the calculated incidence rates. Hence the 

researcher also analysed the risk factors associated with the development of various NCDs. Key findings 

include the following:  

 The risk of developing and being diagnosed with NCDs increases with age. 

 PLHIV living in urban areas are more susceptible to developing and being diagnosed with NCDs, 

whilst those living in rural areas were more prone to NCDs that those living in peri-urban areas, 

especially hypertension.  

 Women are more likely to be diagnosed with NCDs than men.  

 

The researcher calculated the odds of one developing an NCD against each risk factor and concluded that 

participants residing in urban areas were more likely to be diagnosed with NCDs when compared to those 
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in peri-urban locations. Based on the GEE model, the results showed that PLHIV in rural areas were 

about 1.5 times more likely to develop at least one NCD when compared to those residing in peri-urban 

areas. The findings confirmed results obtained by Kavishe et al. [66], who studied and found the 

prevalence of hypertension to be higher in the rural areas than in urban areas of Tanzania and Uganda. 

Several factors are associated with such a high incidence of NCDs in rural areas, which include but are 

not limited to lifestyle differences and the economic capacity to seek medical assistance. Participants 

aged 45 years and above were found to be more susceptible to the development and diagnosis of NCDs 

when compared to participants aged below 25 years. As people got older, they became more prone to 

different NCDs like hypertension and geriatric diabetes. This was consistent with several studies done in 

a number of LMICs where older participants in the cohorts were found to be more likely to be diagnosed 

with NCDs [4, 26, 60]. 

 

This study’s findings revealed that the odds of being diagnosed with at least one NCD increased as 

follow-up time intervals increased. Since participants were enrolled onto ART at the start of the cohort 

study, the increase in follow-up time intervals was equivalent to the duration on ART. Therefore, 

participants were more likely to be diagnosed with NCDs as follow-up times increased because of the 

ageing of participants. These results were consistent with findings obtained in other longitudinal studies 

in other LMICs [26, 67, 68, 69]. However, the results showed that women were more likely to develop 

NCDs than men, but these results were not confirmed from literature as other studies revealed that males 

were more likely to develop NCDs [63]. The discrepancy could be attributable to the difference in study 

settings and the gender composition of the studies’ participants, as in the current study 63% were females. 

In addition, the findings revealed that diagnosis with hypertension increased the odds of developing 

CVDs, and participants with CVDs were also more likely to develop cancer and become hypertensive. 

These results showed a cross-morbidity between hypertension and CVDs. 

 

5.1.3. Physicians’ perceptions of care delivery systems in place for NCDs 

The study sought to assess the availability and quality of NCDs clinical care based on the perceptions of 

physicians who attend to NCD patients at Chitungwiza Central Hospital (CCH). Key findings from the 

study were that: 



78 

 

 There are perceived notable NCD care delivery gaps of various levels for the four NCDs under 

consideration in the study.  

 Physicians perceive cancer care and CVD care to be poorest at the CCH, whilst care for 

hypertension and diabetes are better off.  

 A significant number of doctors who participated in the study perceived the quality-of-care 

services offered to NCD patients to be unsatisfactory overall.  

 The authors observed that except for hypertension, which was screened for in most patients, 

physicians first checked clinical signs and symptoms in order to request further tests. This is a 

matter of concern since NCDs may take time to be evident clinically, and in most cases will show 

signs at advanced stages, leading to poor prognosis of the condition. 

 

Twenty-three doctors participated in the study: four females and nineteen males. Nineteen of the doctors 

were general practitioners, whilst four were specialists. Findings showed that both categories of 

physicians perceived shortfalls in the clinical care for NCDs. Moreover, the perceptions of general 

practitioners and specialists were not significantly different. Participants perceived cancer care to be 

lagging far behind the other three NCDs under study. Care for cardiovascular diseases (CVDs) and 

diabetes showed mixed perceptions amongst participants, with positive perceptions almost equalling 

negative perceptions. Furthermore, hypertension was perceived to be clinically cared for better than the 

other NCDs under consideration. Reasons for the gaps in NCD clinical care were attributed by 33% of 

the participants to financial challenges; whilst a further 27% was attributed to patient behavioural 

challenges and 21% to communication challenges. The findings were, however, not comparable to other 

studies done elsewhere, the only convergence was that care for NCD patients was poor. A study in 

Malawi found that only 5 out of 32 structural criteria were met at all 5 clinics and 9 out of 29 process 

criteria were never performed at any clinic in the study [70]. The only process criteria performed at all 

five clinics was measurement of blood pressure [70]. Findings in the current study also agrees with Wood 

et al., (2015) in relation to some of the challenges faced in NCDs care, that is, staff's knowledge on NCDs 

was basic and the main barriers to providing quality care were lack of medication and essential 

equipment, inadequate knowledge and guidelines, fee-for-service at two clinics, geographic 

inaccessibility, and lack of confidence in the primary health care system by patients [70]. The findings 

were also to some extent similar to results shown in a systematic review of studies on NCDs care in South 

Asia in which from the 829 identified studies, 13 were included in the review for in-depth analysis. Most 
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of the studies focused on cancer followed by diabetes and cardiovascular disease. NCDs care can be 

improved through establishment of community and clinic-based screening, NCD care education, NCD 

specialized corner or hospital, and a follow-up system ensure patient satisfaction, accessibility, early 

detection, timely referral, and help to reduce disease severity, mortality rate, and incidence of the new 

disease [71]. There is therefore need and scope for improving NCDs care in resource limited setting such 

as Zimbabwe where this study was conducted as shown by literature for studies done in Malawi which 

is a country within the Southern African region and the South Asian system review results.  

 

5.1.4. Knowledge and Perceptions of non-communicable diseases by PLHIV 

The study also evaluated the knowledge levels and perceptions of PLHIV about NCDs and the extent to 

which they were exposed. This was motivated by the extension of lifespans for PLHIV as a result of the 

introduction of ART, which has significantly reduced mortality for PLHIV. Key findings from the study 

are:  

 65% of participants were knowledgeable about NCDs and their nexus with HIV.  

 81% of study participants indicated positive perceptions about NCDs and their effects on PLHIV 

given their extended longevity due to their uptake of ART.  

 Study findings showed that 21% of the participants were living with HIV and affected by more 

than one NCD. 

 Factors affecting participants’ knowledge about NCDs, and the possibility of comorbidity or 

multi-morbidity were found to be significantly influenced by age, <40 years (p<0.005), and 

history of NCD in the family (p < 0.005). 

 Perceptions were found to be significantly influenced by gender, female (p<0.005) and 

knowledge (p<0.005); whilst increasing age (p<0.005) and low education negatively impacted 

the perceptions (p<0.001).  

 

The odds of participants older than 40 years of age were 40% less likely to be knowledgeable, as 

compared to those under 40 years (p-value = 0.003). Furthermore, the participants who attained a primary 

education level or less were 0.55 times less likely to be knowledgeable about NCDs when compared to 

those with a tertiary education (p-value = 0.020). Participants whose family members had a history of 
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NCD conditions were 1.9 times more likely to be knowledgeable when compared to those with no history 

of NCDs in their families (p-value = 0.001). 

 

On the other hand, female participants were 1.8 times more likely to have a good perception of the 

management of NCDs compared to male participants (p-value = 0.043). Furthermore, the odds of 

participants older than 40 years of age were approximately 0.1 times likely to have a good perception of 

NCDs compared to those younger than 40 years (p<0.001). Participants who achieved a primary 

education level or less were about 0.2 times more likely to have a good perception of NCDs than those 

with a tertiary education (p<0.001). However, gender and history of NCD conditions in the family were 

not significantly associated with the knowledge and perceptions thereof, respectively. 

 

The moderately high knowledge levels of PLHIV exhibited in the study are not consistent with other 

prior studies that have shown a significantly poor knowledge of NCDs [7,15,72]. The moderately high 

knowledge level exhibited by the participants is likely to have been a result of the demographics of the 

population served by the OIC, which is situated in a peri-urban setting. Moreover, the level of knowledge 

shown by the participants was higher than other studies conducted in rural areas in Zimbabwe, such as 

research by Chimberengwa and Naidoo [73], who conducted a study in a rural setting and found poor 

knowledge of hypertension, results that are inconsistent with this study’s findings. The level of 

knowledge was expected to be higher because of the peri-urban setting where the literacy level is higher. 

This was confirmed by the results, which showed that the level of knowledge is significantly influenced 

by age and education.  

The moderately high knowledge levels on NCDs exhibited by the participants were however less than 

the level of good perception (81%). Findings revealed that the participants’ perceptions of NCDs 

comorbidity are significantly influenced by age, gender and education. Literature showed that most 

studies focused on knowledge, attitudes and practices [64,74]. Only a few studies focusing on perceptions 

were conducted in developing countries [15,75], which made it difficult for the researchers to compare 

this study’s findings with other studies conducted in developing countries. However, these results were 

different from the results in studies conducted in developed countries such as Japan, where a study that 

focused on migrant workers’ perceptions about NCDs found poor knowledge and perceptions due to 

language barriers [76]. This study’s results were also different from the results obtained in a South 

African study, where the perception of NCDs and/or chronic diseases was found to be negative, both in 
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urban and rural areas [64,77]. This study’s results confirmed earlier findings that perception affects 

knowledge, but not all positive perceptions translate into good knowledge [64, 67]. 

 

5.2.Conclusions 

This study’s findings revealed that the most prevalent NCD was hypertension and diabetes was the 

second most prevalent NCD, which was likely due to hypertension and diabetes being common comorbid 

NCDs, implying that they were more likely to affect the same patients. All NCDs under study; that is 

hypertension, diabetes, cancer and CVDs were found to progress constantly over time, as the incidence 

rates after the first five years had increased by the same magnitude as the incidence rates recorded after 

the subsequent five years. The increase in NCDs incidence was supported by results of the GEE model. 

Thus, Chitungwiza and the CCH OIC catchment area has a high prevalence of hypertension and diabetes 

in PLHIV. Therefore, there is a need for a multiple stakeholder approach to managing NCDs, especially 

in PLHIV, given the fact that more effort is needed for the management of the least prevalent NCDs 

(cancers and CVDs) due to their high mortality rates, as reported in literature, since cancer is now a 

leading killer globally. 

 

The study findings also showed that the clinical care offered for most NCDs at CCH is not of the quality 

and standard expected by the physicians to reduce the morbidity and mortality for the NCDs under 

consideration in the study. The quality of clinical care is also compromised by challenges affecting 

healthcare institutions in Zimbabwe, where there is an unavailability of sufficient equipment and/or 

affordable services for NCD care. Medical supplies are also limited in terms of availability and 

affordability. In addition, physicians at CCH perceived the existence of informational and knowledge 

gaps in the care and management of NCDs by patients. Doctors also observed that NCD patients fail to 

adhere to treatment protocols due to religious and traditional beliefs. Based on the findings obtained in 

the study, the following conclusions were drawn regarding doctors’ perceptions of care delivery for NCD 

patients at CCH: 

a) Care delivery for NCD patients is perceived by some doctors as being unsatisfactory in meeting 

the requirements of the patients since there were challenges impeding their delivery of clinical 

care to NCD patients. 
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b) There are no clear guidelines and policies for healthcare practitioners on clinical care delivery for 

NCD patients. As a result, doctors do not have benchmarks for care delivery, as was evidenced 

by the varied responses from the doctors regarding the care of patients. 

c) There are no standard protocols for screening and managing NCDs. Standard protocols encourage 

the early diagnosis of NCDs and are likely to improve the quality of care, resulting in healthcare 

that is safe, effective, timely, efficient, equitable and patient-centred. 

 

Although the results of the study presented a snapshot of the status of PLHIV’s knowledge and 

perceptions about their exposure to NCDs, the study also concluded that there is a moderately high 

knowledge (65 percent) about NCDs in the catchment area of the CCH OIC. However, the knowledge 

level exhibited was lower than the levels of positive perceptions of the participants about NCDs in 

PLHIV, where the participants with positive perceptions were 81 percent of the participants in the study. 

It is therefore imperative to further narrow the knowledge gap identified and further enhance the 

perceptions of PLHIV regarding their exposure to NCDs. 

 

5.3.Recommendations  

The mortality of PLHIV was significantly reduced by the introduction of ART. There has also been a 

global promotion of people knowing their HIV status, as well as the need to ensure that those who are 

HIV-positive commence ART through the 95-95-95 treatment targets meant to end the HIV pandemic 

by 2030. Significant progress was realised towards the set targets, which significantly reduced the 

mortality rates and threats caused by HIV. However, the public health benefits realised in ending the HIV 

and AIDS pandemic are under threat due to the higher incidence and prevalence of NCDs in PLHIV. 

Based on the conclusions presented in the preceding section, the study recommends the following: 

a) More effort is needed for management of the least prevalent NCDs (cancers and CVDs) due to 

their high mortality rates, as reported in literature, since cancer is a leading killer globally. 

Therefore, the author recommends the need for enhanced efforts towards the management of 

cancers and CVDs to minimise the incidence rates of these two NCDs due to their high mortality 

rates especially shown by statistics of cancer related deaths globally.  

b) The management at CCH have to consider deliberate policies for enhancing the quality of clinical 

care provided to NCD patients through the development and implementation of a service level 

agreement. Since CCH is a provincial hospital, the proposed policy can be disseminated to district 
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clinics and hospitals. It is also recommended that all medical staff such as nurses be capacitated 

to offer acceptable quality NCD care to patients. Moreover, clinical processes must be re-

engineered to ensure that NCD care is an integral part of patient care procedures at the institution 

including integration of HIV and NCD care for PLHIV. These recommendations are envisaged 

as having the ability to improve the quality of NCD clinical care at CCH and other institutions 

may do the same and modify according to their institutional uniqueness and preferences. 

c) Given the findings obtained and the factors found to significantly influence knowledge and 

perceptions, the study recommends more tailor-made education of PLHIV regarding NCDs as 

well as carers / family members to increase support for NCD/HIV sufferers. This enhancement 

of knowledge will help improve the lifestyles of PLHIV and help in reducing the mortality of 

NCDs in PLHIV. Training should also accommodate PLHIV with lower educational 

achievements as well as the elderly, since these were found to negatively influence knowledge 

levels as compared to those with higher educational levels and the young generation respectively. 

Furthermore, healthy lifestyles are expected to minimise PLHIV’s exposure to NCDs. Lessons 

on NCD risk factors should be incorporated into HIV counselling and support group sessions to 

enhance the knowledge levels of study participants.  

 

5.4.Scope for future research  

The public health challenges caused by NCDs globally are huge as NCDs are the leading cause of death 

and the trajectory is expected to continue. The NCD public challenges are even worse in low-income 

countries where public health institutions are under-resourced and ill-equipped to deal with 

communicable diseases which have ceased to be public health challenges. The study focused on the 

public health challenges caused by NCDs in PLHIV, which represents a smaller population as only 37.7 

million people were living with HIV in 2020. The study therefore recommends the expansion of the scope 

of the current study to incorporate other at-risk population groups besides PLHIV in order to ensure that 

the public health challenges caused by NCDs, and the related mortalities are minimised. This is important 

to ensure that countries such as Zimbabwe develop interventions that cover the most affected population 

groups and achieve the greatest impact for reducing the mortality of NCDs. Moreover, there is need to 

consider larger study beyond CCH with a scope for expanding the reach of the current study by focusing 

on areas most affected with the HIV pandemic in Zimbabwe, focusing on PLHIV residing in farming 

communities who have limited access to healthcare facilities due to accessibility challenges. Future 
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studies should also consider exploring multiple morbidity of NCDs – and implication for NCD treatment 

in addition to HIV care. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



85 

 

References 

[1] Gouda HN, Charlson F, Sorsdahl K, Ahmadzada S, Ferrari AJ, Erskine H, et al. Burden of non-

communicable diseases in sub-Saharan Africa, 1990-2017: results from the global burden of disease 

study 2017. Lancet Global Health. 2019;7(10):e1375–87. 

[2] World Health Organisation 2019. [Online] Available at: https://www.who.int/news-room/fact-

sheets/detail/noncommunicable-diseases (Accessed: 8 November 2019) 

[3] Dans A, Ng N, Vargheses C, et al (2011). The rise of chronic non-communicable diseases in southeast 

Asia: time for action. Lancet 377 (February 19, 2011): 680 – 689. 

[4] De Cesare M, Khang YH, Asaria P, et al (2013). Inequalities in non-communicable diseases and 

effective responses. Lancet 381 (February 16, 2013): 585 – 597. 

[5] Haregu, N., Setswe, G., Elliott, J. & Oldenburg, B. (2015). Integration of HIV/AIDS and 

noncommunicable diseases in developing countries: rationale, policies and models. International Journal 

of Healthcare, 1(1): 21-27. 

[6] The Antiretroviral Therapy Cohort Collaboration (2010). Causes of Death in HIV-Infected Patients 

Treated with Antiretroviral Therapy, 1996-2006: Collaborative Analysis of 13 HIV Cohort 

Studies. Clinical Infectious Diseases, 2010;50:1387-1396 DOI: 10.1086/652283 

[7] UNAIDS. 2020 Factsheet. [Online] Available at: 

https://www.unaids.org/sites/default/files/media asset/UNAIDS FactSheet en.pdf  

[8] Nweze, J.A., Eke, I.E. & Nweze, E.I. (2017). HIV/AIDS in sub-Saharan Africa: Current status, 

challenges and prospects. Asian Pacific Journal of Tropical Disease, 7(4): 239-256. 

[9] Yaya, S., Reddy, K.S., Belizán, J.M. and Pingray, V. Non-communicable diseases and reproductive 

health in sub-Saharan Africa: bridging the policy-implementation gaps. Reproductive Health (2020) 17:8 

https://doi.org/10.1186/s12978-020-0857-8  

[10] Rosen, S., Fox, MP. & Gill, CJ. (2007). Patient retention in antiretroviral therapy programs in sub-

Saharan Africa: a systematic review. PLoS Medicine. 2007 Oct 16; 4(10):e298 

                                                 



86 

 

                                                                                                                                                                        

[11] UNAIDS. Report on the global AIDS epidemic, 2018. 

[12] Ndlovu, Q. (2017). 14% of Zim adults HIV positive: Zimphia. [Online] Available at: 

https://www.newsday.co.zw/2017/04/14-zim-adults-hiv-positive-zimphia/ [Accessed 10/08/18] 

[13] World health statistics 2021: monitoring health for the SDGs, sustainable development goals. 

Geneva: World Health Organization; 2021. 

[14] Elias M.A., Pati M.K., Aivalli P., et al. Preparedness for delivering non-communicable disease 

services in primary care: access to medicines for diabetes and hypertension in a district in south India. 

BMJ Global Health 2018;2: e000519. doi:10.1136/bmjgh-2017-000519 

[15] Witter s., Zou G., Diaconu K., Senesi R. G. B., Idriss A., et al. Opportunities and challenges for 

delivering non-communicable disease management and services in fragile and post-conflict settings: 

perceptions of policy-makers and health providers in Sierra Leone. BMC Conflict and Health (2020) 

14:3. https://doi.org/10.1186/s13031-019-0248-3  

[16] World Health Organization. 2018. Noncommunicable Diseases (NCD) Country Profiles. [Online]. 

Available at: ccsbrief_zwe_en.pdf; jsessionid=DF939C47242119C538D330E0BC0B5C26(who.int). 

[Accessed: 6 March 2021].   

[17] Global HIV & AIDS statistics 2019 fact sheet [press release]. 2019. 

[18]  GBD 2019 HIV Collaborators. Global, regional, and national sex-specific burden and control of the 

HIV epidemic, 1990–2019, for 204 countries and territories: the Global Burden of Diseases Study 2019 

Lancet HIV 2021; 8: e633–51 

[19]  Malta, D.C., Duncan, B.B., Schmidt, M.I. et al. Trends in mortality due to non-communicable 

diseases in the Brazilian adult population: national and subnational estimates and projections for 

2030. Population Health Metrics 18 (Suppl 1), 16 (2020). https://doi.org/10.1186/s12963-020-00216-1 

 

[20] Zimbabwe Demographic and Health Survey (2015). Available at: https://www.zimstat.co.zw/wp-

content/uploads/publications/Social/Health/ZDHS2015.pdf 



87 

 

                                                                                                                                                                        

[21] Granich R, Crowley S, Vitoria M, Lo YR, Souteyrand Y, Dye C, Gilks C, Guerma T, De Cock KM, 

Williams B. Highly active antiretroviral treatment for the prevention of HIV transmission. Journal of the 

International AIDS Society. 2010 Jan 12;13:1. doi: 10.1186/1758-2652-13-1. PMID: 20205768; PMCID: 

PMC2822750. 

 [22] Janssens W, Goedecke J, de Bree GJ, Aderibigbe SA, Akande TM, Mesnard A (2016) The Financial 

Burden of Non-Communicable Chronic Diseases in Rural Nigeria: Wealth and Gender Heterogeneity in 

Health Care Utilization and Health Expenditures. PLoS ONE 11(11): e0166121. 

https://doi.org/10.1371/journal.pone.0166121 

[23] Al-Mawali, A. (2015). Non-Communicable Diseases: Shining a Light on Cardiovascular Disease, 

Oman’s Biggest Killer. Oman Medical Journal, 30(4): 227–228. doi:10.5001/omj.2015.47  

[24] Heneghan C, Blacklock C, Perera R, et al. Evidence for noncommunicable diseases: analysis of 

Cochrane reviews and randomised trials by World Bank classification. BMJ Open 2013;3:e003298. 

doi:10.1136/bmjopen-2013-003298 

[25] Abdulkadri A., et al. Addressing the adverse impacts of non-communicable diseases on the 

sustainable development of Caribbean countries, Studies and Perspectives series-ECLAC Subregional 

Headquarters for the Caribbean, No. 100 (LC/TS.2021/4-LC/CAR/TS.2021/2), Santiago, Economic 

Commission for Latin America, and the Caribbean (ECLAC), 2021. 

[26] Smit, Mikaela; Olney, Jack; Ford, Nathan P.; Vitoria, Marco; Gregson, Simona.; Vassall, Anna; 

Hallett, Timothy B. The growing burden of non-communicable disease among persons living with HIV 

in Zimbabwe. AIDS (2018) Volume: 32 Issue 6; page 773 – 782. 

https://journals.lww.com/aidsonline/toc/2018/03270  

[27] Stewart J., Addy, K., & Campbell, S., et al. Primary prevention of cardiovascular disease: Updated 

review of contemporary guidance and literature. JRSM Cardiovascular Disease Volume 9: 1–12, Article 

first published online: August 26, 2020. https://doi.org/10.1177/2048004020949326 

[28] Roth, GA, Johnson, C, Abajobir, A, et al. Global, regional, and national burden of cardiovascular 

diseases for 10 causes, 1990 to 2015. Journal of American College of Cardiology 2017; 70: 1–25. 



88 

 

                                                                                                                                                                        

[29] Stewart, J., Manmathan, G., and Wilkinson, P. Primary prevention of cardiovascular disease: A 

review of contemporary guidance and literature. Journal of the Royal Society of Medicine Cardiovascular 

Disease 6: 1–9, 2017. sagepub.co.uk/journalsPermissions.nav DOI: 10.1177/2048004016687211 

journals.sagepub.com/home/cvd  

[30] Chikafu, H.; Chimbari, M.J. Cardiovascular Disease Healthcare Utilization in sub-Saharan Africa: 

A Scoping Review. International Journal Of Environmental Research And Public Health 2019, 16, 419. 

https://doi.org/10.3390/ijerph16030419   

[31] O'Neill, A. [Internet]. Zimbabwe: Urbanization from 2010 to 2020. Available at: 

https://www.statista.com/statistics/455964/urbanization-in-zimbabwe/  

[32] International Agency for Cancer Research (2018). Latest global cancer data: Cancer burden rises to 

18.1 million new cases and 9.6 million cancer deaths in 2018. World Health organisation (WHO). 

Available at: https://www.who.int/cancer/PRGlobocanFinal.pdf?    

[33] World Health Organization. Global Health Observatory. Geneva: World Health 

Organization; 2018. who.int/gho/database/en/. Accessed September 15, 2021. 

[34] Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R.L., Torre, L.A. and Jemal, A. (2018), Global cancer 

statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA: A Cancer Journal for Clinicians, 68: 394-424. https://doi.org/10.3322/caac.21492 

[35] Nyakabau, A. M. Priorities for Cancer Prevention and Control in Zimbabwe. Cancer Control 2014. 

Available at: cc2014 (cancercontrol.info) 

[36] Makurirofa, L., Mangwiro, P., James, V. et al. Women’s knowledge, attitudes and practices (KAP) 

relating to breast and cervical cancers in rural Zimbabwe: a cross sectional study in Mudzi District, 

Mashonaland East Province. BMC Public Health 19, 109 (2019). https://doi.org/10.1186/s12889-018-

6333-5 

[37] Disdier-Flores OM, Rodríguez-Lugo LA, Pérez-Perdomo R, Pérez-Cardona CM. The public health 

burden of diabetes: a comprehensive review. Puerto Rico Health Sciences Journal. 2001 Jun;20(2):123-

30. PMID: 11561471. 



89 

 

                                                                                                                                                                        

[38] Issaka, A., Paradies, Y. & Stevenson, C. Modifiable and emerging risk factors for type 2 diabetes in 

Africa: a systematic review and meta-analysis protocol. Systematic Reviews 7, 139 (2018). 

https://doi.org/10.1186/s13643-018-0801-y  

[39] Chatterjee R, Maruthur NM, Edelman D. Novel Risk Factors for Type 2 Diabetes in African-

Americans. Current Diabetes Reports. 2015 Dec;15(12):103. doi: 10.1007/s11892-015-0675-5. PMID: 

26458374. 

[40] Yesudian, C.A., Grepstad, M., Visintin, E. et al. The economic burden of diabetes in India: a review 

of the literature. Global Health 10, 80 (2014). https://doi.org/10.1186/s12992-014-0080-x  

[41] Asmelash, D. & Asmelash, Y. The Burden of Undiagnosed Diabetes Mellitus in Adult African 

Population: A Systematic Review and Meta-Analysis. Journal of Diabetes Research, vol. 2019, Article 

ID 4134937, 8 pages, 2019. https://doi.org/10.1155/2019/4134937   

[42] World Health Organisation. 2016. Global report on diabetes. Available at: 9789241565257_eng.pdf 

(who.int) [Accessed: 10 September 2021].  

[43] Sciberras, J., Camilleri, L.M. & Cuschieri, S. The burden of type 2 diabetes pre-and during the 

COVID-19 pandemic – a review. Journal of Diabetes and Metabolic Disorders 19, 1357–1365 (2020). 

https://doi.org/10.1007/s40200-020-00656-4  

[44] Hjelm, K., Mufunda, E. Zimbabwean diabetics' beliefs about health and illness: an interview 

study. BMC International Health and Human Rights 10, 7 (2010). https://doi.org/10.1186/1472-698X-

10-7 

[45] Gonde, L.L., Chimbari, M.J. Community awareness of diet needs associated with hypertension and 

type 2 diabetes mellitus in Hatcliffe, Zimbabwe. BMC Public Health 19, 1686 (2019). 

https://doi.org/10.1186/s12889-019-8030-4 

[46] Umar, D.M., Naidoo, P. Prevalence and predictors of diabetes mellitus among persons living with 

HIV: a retrospective cohort study conducted in 4 public healthcare facilities in KwaZulu-Natal. BMC 

Public Health 21, 288 (2021). https://doi.org/10.1186/s12889-021-10318-6 



90 

 

                                                                                                                                                                        

[47] Hjelm, K., Mufunda, E. Zimbabwean diabetics' beliefs about health and illness: an interview 

study. BMC International Health and Human Rights 10, 7 (2010). https://doi.org/10.1186/1472-698X-

10-7  

[48] Keasley J, Oyebode O, Shantikumar S, et al. A systematic review of the burden of hypertension, 

access to services and patient views of hypertension in humanitarian crisis settings BMJ Global 

Health 2020;5: e002440. 

[49] Addo J, Agyemang C, Smeeth L, de-Graft Aikins A, Edusei AK, Ogedegbe O. A review of 

population-based studies on hypertension in Ghana. Ghana Medical Journal. 2012;46(2 Suppl):4-11. 

[50] Atibila F, Hoor GT, Donkoh ET, Wahab AI, Kok G. Prevalence of hypertension in Ghanaian society: 

a systematic review, meta-analysis, and GRADE assessment. Systematic Reviews. 2021;10(1):220. 

Published 2021 Aug 7. doi:10.1186/s13643-021-01770-x  

[51] Su, L., Sun, L. & Xu, L. Review on the prevalence, risk factors and disease Management of 

Hypertension among floating population in China during 1990–2016. Global health research policy 3, 24 

(2018). https://doi.org/10.1186/s41256-018-0076-9  

[52] Ezzati M VHS, Lawes CM, Leach R, James PT, Lopez AD, Rodgers A, Murray CJ. Rethinking the 

“Diseases of Affluence” Paradigm: Global Patterns of Nutritional Risks in Relation to Economic 

Development. PLoS ONE Medicine. 2005;2(5):e133.   

[53] Chireshe R, Naidoo K. Hypertension among human immunodeficiency virus infected patients on 

treatment at Parirenyatwa Hospital: A descriptive study. African Journal of Primary Health Care and 

Family Medicine. 2019;11(1), a1974. https://doi.org/10.4102/ phcfm.v11i1.1974 

[54] Gonah L, Moodley I, Hlongwana K. Prevalence of diabetes mellitus and hypertension in people 

living with human immunodeficiency virus on antiretroviral therapy in Gweru district, Zimbabwe. 

African Journal of Primary Health Care Family Medicine. 2020;12(1), 

a2473.  https://doi.org/10.4102/phcfm.v12i1.2473 

[55]  Zungu NP, Mabaso ML, Kumalo F, Sigida S, Mlangeni L, Wabiri N, et al. Prevalence of non-

communicable diseases (NCDs) and associated factors among HIV positive educators: findings from the 



91 

 

                                                                                                                                                                        

2015/6 survey of health of educators in public schools in South Africa. PLoS One. 2019;14(2):e0209756. 

https://doi.org/10.1371/journal.pone.0209756  

[56] Achwoka, D., Waruru, A., Chen, TH. et al. Noncommunicable disease burden among HIV patients 

in care: a national retrospective longitudinal analysis of HIV-treatment outcomes in Kenya, 2003-

2013. BMC Public Health 19, 372 (2019). https://doi.org/10.1186/s12889-019-6716-2 

[57] Collins T E, Nugent R, Webb D, Placella E, Evans T, Akinnawo A, et al. Time to align: 

development cooperation for the prevention and control of non-communicable diseases BMJ Clinical 

Research 2019; 366 :l4499 doi:10.1136/bmj.l4499  

[58] Boutayeb, A. The impact of HIV/AIDS on human development in African countries. BMC Public 

Health 9 (Suppl 1), S3 (2009). https://doi.org/10.1186/1471-2458-9-S1-S3 

[59] Cheza A. & Tlou, B. (2021). A qualitative exploratory study of selected physicians’ perceptions of 

the management of non-communicable diseases at a referral hospital in Zimbabwe. Globalization and 

Health 17:82. https://doi.org/10.1186/s12992-021-00730-3  

[60] Schwartz, L.N., Shaffer, J.D. & Bukhman, G. (2021). The origins of the 4 × 4 framework for 

noncommunicable disease at the World Health Organization. SSM – Population Health 13 (2021) 

100731. https://doi.org/10.1016/j.ssmph.2021.100731    

[61] Seedat Y.K. (2007). Impact of poverty on hypertension and cardiovascular disease in sub-Saharan 

Africa. Cardiovascular Journal of Africa. 2007 Sep-Oct;18(5):316-20. Epub 2007 Oct 22. PMID: 

17957321; PMCID: PMC3975541. 

[62] Yang, J.S., Mamudu, H.M. & Rijo J. Incorporating a structural approach to reducing the burden of 

non-communicable diseases. Globalization and Health (2018) 14:66. https://doi.org/10.1186/s12992-

018-0380-7 

[63] Zimbabwe National Statistics Agency and ICF International. 2016. Zimbabwe Demographic and 

Health Survey 2015: Final Report. Rockville, Maryland, USA: Zimbabwe National Statistics Agency 

(ZIMSTAT) and ICF International. 



92 

 

                                                                                                                                                                        

[64] Krejcie, R.V. & Morgan, D.W. 1970. Determining sample size for research activities. Educational 

and Psychological Measurement, 30(1): 607-610. 

[65] Mudie K, Mei MJ, Tan L, Kendall L, Addo J, dos-Santos-SilvaIh, et al. Non-communicable diseases 

in sub-Saharan Africa: a scoping review of large cohort studies. Journal of Global Health 2019 Dec 01; 

9 (2) https://doi.org/10.7189/jogh.09.020409 PMID: 31448113 

[66] Kavishe B, Biraro S, Baisley K, Vanobberghen F, Kapiga S, Munderi P, et al. High prevalence of 

hyper-tension and of risk factors for non-communicable diseases (NCDs): a population based cross-

sectional survey of NCDs and HIV infection in North-western Tanzania and Southern Uganda, BMC 

Medicine 2015 May 29; 13: 126. https://doi.org/10.1186/s12916-015-0357-9 PMID: 26021319 

[67] Achwoka D, Waruru A, Chen TH, Masamaro K, Ngugi E, Kimani M, et al. Noncommunicable 

disease burden among HIV patients in care: a national retrospective longitudinal analysis of HIV 

treatment outcomes in Kenya, 2003–2013. BMC Public Health 2019; 19:372 

https://doi.org/10.1186/s12889-019-6716-2 PMID: 30943975 

[68] Bigna JJ, Noubiap JJ. The rising burden of non-communicable diseases in sub-Saharan Africa. 

Lancet Glob Health, Comment| 2019 Oct 01; 7(10): Pe1295–E1296. https://doi.org/10.1016/S2214-

109X(19) 30370-5 PMID: 31537347 

[69] Kansiime S, Mwesigire D, Mugerwa H (2019) Prevalence of non-communicable diseases among 

HIV positive patients on antiretroviral therapy at joint clinical research centre, Lubowa, Uganda. PLoS 

ONE 14(8): e0221022. https://doi.org/10.1371/journal.pone.0221022 PMID: 31398244 

[70] Wood R, Viljoen V, Van Der Merwe L, Mash R. Quality of care for patients with non-communicable 

diseases in the Dedza District, Malawi. African Journal of Primary Health Care and Family Medicine. 

2015 Jun 15;7(1):838. doi: 10.4102/phcfm.v7i1.838. PMID: 26245609; PMCID: PMC4564840. 

[71] Saraban E., & K.M. Saif-Ur-Rahman, A systematic rapid review on quality of care among non-

communicable diseases (NCDs) service delivery in South Asia, Public Health in Practice, (2), 2021, 

https://doi.org/10.1016/j.puhip.2021.100180. 



93 

 

                                                                                                                                                                        

[72] Amarasekara, P., de Silva, A. & Swarnamali, H. 2016. Knowledge, Attitudes, and Practices on 

Lifestyle and Cardiovascular Risk Factors Among Metabolic Syndrome Patients in an Urban Tertiary 

Care Institute in Sri Lanka. Asia-Pacific Journal of Public Health, 28(1S): 32S–40S. 

[73] Chimberengwa, P.T. & Naidoo M. (on behalf of the Cooperative Inquiry Group). 2019. Knowledge, 

attitudes and practices related to hypertension among residents of a disadvantaged rural community in 

southern Zimbabwe. PLoS ONE, 14(6): e0215500. DOI: https://doi.org/10.1371/journal.pone.0215500.  

[74] Ojo, T.T., Hawley, N.L. & Desai, M.M. 2017. Exploring knowledge and attitudes toward non-

communicable diseases among village health teams in Eastern Uganda: a cross sectional study. BMC 

Public Health, 17(947). DOI: 10.1186/s12889-017-4954-8. 

[75] Glanz, K., Rimer, B.K. & Viswanath, K. 2008. Health behaviour and health education: theory, 

research, and practice. 4th ed. San Francisco: John Wiley & Sons. 

[76] Nagamatsu, Y., Barroga, E. & Sakyo, Y. 2020. Risks and perception of non-communicable diseases 

and health promotion behaviour of middle-aged female immigrants in Japan: a qualitative exploratory 

study. BMC Women's Health, 20(88). DOI: https://doi.org/10.1186/s12905-020-00955-1. 

[77] Kaba, Z., Khamisa, N. & Tshuma, N. 2017. Age-group differences in risk perceptions of non-

communicable diseases among adults in Diepsloot township, Johannesburg, South Africa: A cross-

sectional study based on the Health Belief Model. South African Medical Journal, 107(9): 797-804. DOI: 

10.7196/SAMJ.2017.v107i9.12168 

 

 

 

 

 

 

 



94 

 

                                                                                                                                                                        

APPENDICES 

Study Ethical Clearance  (BREC Approval) 

 



95 

 

                                                                                                                                                                        

Study Ethical Clearance  (MRCZ Approval) 

 



96 

 

                                                                                                                                                                        

 

Language Editing Letter 

696 Clare Road 

Clare Estate 

Durban  

4091 

27 August 2022 

 

To: Whom it may concern 

 

Editing of PhD: ALEXANDER CHEZA  

 

NON- COMMUNICABLE DISEASES AMONG PEOPLE LIVING WITH HIV AT CHITUNGWIZA 

CENTRAL HOSPITAL IN ZIMBABWE 

 

This letter serves as confirmation that the aforementioned thesis has been language edited. 

Any queries may be directed to the author of this letter. 

 

Regards 

 

MP MATHEWS 

Lecturer and Language Editor 

Mercimathews4@gmail.com 

083 676 4778 

 




