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Executive Summary 
 
Background 

Sub Saharan Africa (SSA) grapples with a complex health landscape battling both 

HIV/AIDS and non-communicable diseases (NCDs). The adoption of integrated care for 

HIV and NCDs in SSA holds promise in curbing premature mortality from NCDs among 

people living with HIV (PLHIV) by 2030, aligning with Target 3.4 of Sustainable 

Development Goal (SDG) 3. In addition to mental illnesses, cardiovascular diseases, 

cancers, chronic respiratory diseases and diabetes stand as significant NCDs accounting 

for a considerable portion of global mortality, particularly in low and middle income countries 

(LMICs), where they contribute to 78% of NCD deaths and 85% of premature deaths. With 

seven out of the top ten global causes of death being NCDs, the urgency to address this 

issue is paramount. As the Southern and Eastern Africa region is home to 55% of PLHIV 

globally, it is a focal point for integrating HIV and NCD care. However, the current burden, 

extent and frameworks of HIV/NCD integrated care in SSA remains inadequately 

documented. 

Aim and Objectives 

The main aim of this study is to develop a framework for the integration of NCD care with 

HIV services in primary health care facilities in limited resource Southern Africa. The 

objectives of this study are to carry out a systematic review and meta-analysis on the 

burden of NCDs among PLHIV, to determine the extent of HIV/NCD care integration in 

primary health care facilities in Southern African countries, to measure the cost of 

integrating HIV/NCD care at primary health care in South Africa as a case study of a 
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Southern African country and to develop a framework for integrating HIV/NCD care in 

primary health care facilities in Southern African countries, where one does not exist, 

including the determination of acceptability of the proposed framework by national HIV 

programme managers. 

Methods 

Multi-methods were employed to achieve the thesis objectives. The systematic review and 

meta-analysis adhered to the Preferred Reporting Items for Systematic Reviews and Meta-

Analysis (PRISMA-20) guidelines. To determine the extent of HIV/NCD care integration in 

Southern African countries, a qualitative study was conducted using 45 to 60 minute online 

semi-structured interviews with national HIV programme managers, complemented by a 

documentary data collection instrument. 

For the costing study, the activity-based costing method was used to compare the costs of 

integrating HIV/NCD care at two primary health care facilities in South Africa, analysed as 

case studies. Additionally, a framework for integrating HIV/NCD care was developed using 

a modified “Best fit” framework synthesis method. 

Results 

The systematic review analysed 188 studies from 21 countries in SSA, revealing a 

significant burden of NCDs among PLHIV. Obesity/overweight and depression were the 

most common conditions among PLHIV in SSA, at 32.20% (95%CI: 29.70, 34.70) and 30.4 

% (95%CI: 25.30, 35.40), respectively. Hypertension was also notable, affecting 20.1 % 

(95 % CI: 17.5, 22.70) of PLHIV in SSA. Cervical cancer and chronic respiratory diseases 

had the least number of studies. Significant progress has been made in Southern African 

countries in integrating screening and treatment (where applicable) for hypertension, 
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diabetes, cervical cancer and chronic respiratory diseases within HIV services. Despite this, 

there is a need to strengthen the screening of mental health conditions. The comparative 

costing study at two primary health care facilities in South Africa found that the annual cost 

of integrated HIV/NCD care per patient, assuming no complications was $261.6 and $226.3 

respectively. Additionally, seven new themes emerged to constitute the developed 

framework for integrated HIV/NCD care at primary health care facilities in Southern Africa. 

Conclusion 

The study highlighted a significant burden of NCDs among PLHIV and revealed varying 

extent of HIV/NCD integrated care levels across Southern African countries. Despite the 

notable progress, there is a need to further strengthen health systems. Significant 

advancements have been achieved in integrating screening for diabetes, chronic 

respiratory diseases and cardiovascular conditions but there remains gaps for mental 

health care. The cost analysis found that the average annual  HIV/NCD integration cost per 

patient (stable and without complications), at the primary health care level is at $200. The 

analysis also underscored the importance of developing cost databases. These findings 

have led to the creation of a framework for implementing integrated NCD care within HIV 

programmes at primary healthcare facilities, influencing both current practices and future 

research in this area. 

Keywords: Cost, integrated HIV/NCD care, People living with HIV, Primary health care , 

Sub Saharan Africa 
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Definitions of Terms 
 
Activity based costing: An approach that objectively allocates costs to key activities that 
relate to the care continuum of patients within specified care settings. 
 
Best Fit Framework Synthesis: This method involves both framework and thematic 
analysis techniques to compile the synthesis and is usually accompanied by a systematic 
review of literature. 
 
Communicable Diseases: Illnesses that spread from one person to another or from an 
animal to a person, or from a surface or a food. They are caused by micro-organisms like 
bacteria, viruses, parasites and fungi that can be spread directly or indirectly. Examples of 
communicable diseases are HIV, tuberculosis and cholera. 
 
Extent of Integration: In this study, we define the extent of integration as the number of 
major non-communicable diseases that have been integrated into HIV services at primary 
healthcare level. 
 
Integration of HIV & non-communicable disease (NCD) care: In this study we define 
the integration of HIV/NCD care as the incorporation of NCD care into HIV services at 
primary healthcare level. 
 
Non-communicable Diseases: These are chronic conditions such as heart disease, 
stroke, cancer and diabetes that do not result from an infectious process, and can often 
be prevented or delayed by changes in lifestyle. Risk factors for NCDs  are in three 
categories: 

● Modifiable behavioural risk factors: These include tobacco use, physical 
inactivity, unhealthy diet and the harmful use of alcohol. 
 

● Metabolic risk factors: These consist of elevated blood pressure, 
overweight/obesity, hyperglycaemia (high blood glucose levels) and 
hyperlipidaemia (high levels of fat in the blood). 
 

● Environmental factors: There are several environmental factors that contribute to 
NCDs but the largest of these is air pollution. 

 
Southern African Development Community: It is a regional economic community 
consisting of 16 countries from Southern Africa.     
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Acronyms and abbreviations 
 
ABC Activity Based Costing 

AIDS Acquired Immune Deficiency Syndrome 

BFFS Best Fit Framework Synthesis  

CVDs Cardiovascular Diseases 

CRDs Chronic Respiratory Diseases 

DALYs Disability adjusted life years 

HIV Human Immunodeficiency Virus  

LMIC Low and middle income countries 

NCDs Non communicable diseases  

PHC Primary Health Care  

PLHIV People living with HIV 

PRISMA The Preferred Reporting Items for Systematic Reviews and Meta-Analysis 

SADC Southern African Development Community 

SDG Sustainable Development Goals  

SSA Sub Saharan Africa 

UNAIDS Joint United Nations Programme on HIV/AIDS 

WHO World Health Organization 

WHO PEN   WHO package of essential noncommunicable disease interventions for 
primary health care 
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Chapter 1: Introduction 
 
Chapter 1 presents an overview and explains the motivation for the research. It outlines 

the problem statement, research aim, and objectives, setting the foundation for the 

study. 
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1.1 Thesis Introduction 
 
The global surge in non- communicable diseases (NCDs) is alarming, with NCDs causing 

41 million deaths annually, accounting for 74% of worldwide deaths. [1] Notably, 86% of 

premature deaths (ages of 30-69) occur in low-and middle-income countries (LMICs). [1] 

Cardiovascular diseases (CVDs), cancers, chronic respiratory diseases(CRDs) and 

diabetes primarily constitute NCDs, responsible for over 80% of NCD related deaths. 

Mental illnesses are also significant, with 700 000 global suicide deaths in 2019, indicating 

a rising burden [2]. The LMICs, already burdened by communicable diseases, face 

additional challenges with NCDs, exacerbated by unplanned urbanisation in Sub Saharan 

Africa (SSA). Urban areas often have high population density, inadequate infrastructure, 

poor sanitation and limited access to safe water, increasing risk factors for both 

communicable diseases and NCDs. [3] Urban lifestyles characterized by high sodium and 

fat diets, low fruit and vegetable intake, and reduced physical activity, further escalate 

NCD prevalence. [3] 

The Human Immunodeficiency Virus (HIV) attacks white blood cells, weakening the 

immune system and increasing susceptibility to infections like tuberculosis and certain 

cancers. Acquired Immunodeficiency Syndrome (AIDS) represents the most advanced 

stage of HIV. With 39.9 million people living with HIV (PLHIV) globally, 63% are in Africa. 

Antiretroviral therapy allows individuals to live longer, often reaching lifespans similar to 

the general population before progressing to AIDS. [4] The United Nations’ 95-95-95 

targets, aim for 95% of people to be tested for HIV, 95% of those diagnosed to receive 
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treatment, and 95% of those on treatment to achieve viral suppression, by 2025. [5] 

The upsurge in NCDs among PLHIV is partly due to the implementation of universal 

testing and treatment of HIV/AIDS. Increased coverage of antiretroviral treatment (ART) 

has enabled a longer lifespan, resulting in a higher likelihood of mortality due to NCDs, 

surpassing that of HIV/AIDS-related deaths. [6] Sub Saharan Africa accounts for most of 

the global HIV/AIDS burden with the majority of PLHIV originating from Eastern and 

Southern Africa. [7] This highlights the need for comprehensive healthcare approaches 

to address both communicable and NCDs effectively. 
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1.2 Thesis Background 
 
Integration of HIV and NCD Care 
 
Both HIV and NCD care cascades encompass prevention, diagnosis, enrolment into care, 

disease management and palliative care, and these similarities support their integration 

despite differing intricacies. [8] 

Integrated health care includes various dimensions, such as legal and policy integration, 

systemic linkages, and service integration, which can take forms like full service - level 

and multi-facility integration. [9] 

According to WHO (2023), [10] integration involves organizing and managing health 

services to ensure individuals receive necessary care conveniently, effectively, and cost-

efficiently, coordinating tasks to provide high-quality, continuous care throughout life. This 

includes chronic condition management and a continuum, from gestation to adulthood. 

This thesis specifically examines the integration of HIV and NCD services at primary 

health care facilities for adult patients. It considers functional, service and organizational 

types of integration in Southern Africa’s primary health care (PHC) context. [10] 

Full clinical service-level integration for this study is defined when all major NCD 

screening and/or care services are included within the HIV care programme. Integrated 

HIV/NCD care strengthens health systems’ capacity to address PLHIV’s comprehensive 

needs at PHC facilities, aiding the 95-95-95 targets [5] and potentially improving patient 

survival through disease prevention and early treatment access. [11-13]  
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Achwoko D et al [14] highlighted the need to utilise existing HIV healthcare platforms in 

LMICs, especially in SSA. Patel P et al.’s systematic review and meta-analysis [11] on  

NCDs among HIV infected individuals in LMICs recommended prioritizing integrated HIV 

and NCD care for early diagnosis and treatment of NCDs as co-morbidities with ageing. 

There is a growing call for studies on the cost-effectiveness of integrating HIV and NCD 

services.[8, 15-18] 

In 2013, UNAIDS noted country variations in facilities integrating HIV counselling and 

testing (HCT) with ART and NCD care services[19], but details on integrated care and 

NCD burden among PLHIV were lacking. The recent Global HIV/AIDS report[9], includes 

a section on integrated HIV/ NCD care, with data from peer reviewed journals but lacks 

regional data as provided for HIV/AIDS, indicating underreporting of the NCD burden 

among PLHIV despite rising interest in integrated care. This study aims to determine the 

burden, extent and cost of HIV/NCD integration and to develop a framework for 

integrating HIV/NCD care in the Southern African countries where none exists. 
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The WHO Building Blocks and Integrated HIV/NCD Care 

 

The WHO six building blocks of a good health system, namely; leadership and 

governance, health information systems, health financing, human resources for health, 

essential medical products and technologies and service delivery will be used to 

investigate integrated HIV/NCD care in Southern African countries. Based on modified 

indicators and their measurement strategies of monitoring the WHO building blocks of 

health systems, this study will determine whether there is an imbalance in any of the 

building blocks. Figure 1 

 

Figure 1: The  WHO six building blocks of a good health system [20] 
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The Burden of NCDs and HIV/AIDS in SADC Countries 
 
There are 16 countries that constitute the SADC region, namely: Angola, Botswana, 

Comoros, Democratic Republic of Congo, Eswatini, Lesotho, Madagascar, Malawi, 

Mauritius, Mozambique, Namibia, Seychelles, South Africa, United Republic of Tanzania, 

Zambia and Zimbabwe [21]. Countries in the SADC region with very low HIV prevalence 

(below 1%) are Comoros, Mauritius, Madagascar, and Seychelles. HIV may not be a 

major problem in these countries, but NCD related deaths are still quite high. For 

purposes of this study, countries with HIV prevalence below 4% were excluded. (Table 1) 

  

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



   

8 
 
 
 
 
 
 

Burden of HIV and NCD related deaths in SADC member states in 2022  

Country Number of People 

Living with HIV/AIDS 

HIV Prevalence  

Adult: (15-49) 

NCD related Deaths in 

General Population  

Eswatini 220,000 25.9% 46% 

Lesotho 324,000 19.3% 45% 

South Africa 8,450,000 19.6% 51% 

Botswana 340,000 16.4% 46% 

Zimbabwe 1,300,000 11% 39% 

Mozambique 2,400,000 11.6% 36% 

Namibia 220,000 11.0% 43% 

Zambia 1,400,000 10.8% 35% 

Malawi 1,000,000 7.1% 40% 

United Republic of 

Tanzania 

1,700,000 4.3% 34% 

Angola 310,000 1.5% 32% 

Mauritius 12,000 1.4% 88% 

Seychelles 934 0.95% 79% 

Democratic Republic 

of Congo 

490,000 0.6% 34% 

Madagascar 70,000 0.4% 45% 

Comoros <200 <0.1% 45% 

Table 1: HIV Prevalence and NCD-related deaths in the general population [22-25] 

 

South Africa is a good example of a Southern African country with a relatively high HIV 

prevalence and NCD related deaths. In 2023, the prevalence of HIV among adults in 

South Africa was 19.6% with 8.5 million PLHIV (Table 1), [22] the highest globally, and 
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with the largest ART programme in the world. [22, 26] NCDs account for 51% of total 

deaths in South Africa. [27] Additionally, the probability of dying from the four main NCDs 

in 2016 as indicated by WHO between the ages of 30 and 70 years in South Africa was 

approximately 26%. [27] 

The National Department of Health in South Africa implemented the integrated chronic 

disease model [28] although the coverage is not fully  expounded. Several studies have 

been conducted, investigating NCDs among PLHIV within South Africa. [29-42] One such 

study was conducted among PLHIV in a rural community in KwaZulu Natal (KZN), South 

Africa. [43] In this study of 570 participants, 33% were HIV infected and the prevalence 

of NCD risk factors were relatively high. Hypertension, hyperglycaemia and 

hyperlipidaemia were similar in both the HIV uninfected and infected groups while obesity 

was more prevalent in PLHIV [43], a basis for further investigation of NCDs and their 

respective risk factors among PLHIV.  

However, in the other Southern African countries, national integrated chronic disease 

model(s) implementation is vague, warranting further investigation. 

1.3 Problem Statement 
 

Due to the existing dual burden of HIV and NCDs in SSA, investigation of NCDs among 

PLHIV is a research priority. Indeed, the burden of NCDs is not exclusive to PLHIV, and 

NCD care health systems in SSA are weak , but as a step towards universal health care 

(UHC), integrating NCD care with already existing HIV care platforms could enable 
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countries to strengthen their health systems, leveraging on the country experience of 

already well-established HIV care programs. Following the success of these integrated 

platforms, extension to the general population becomes more feasible.  

The WHO has identified research in tobacco control, nutrition, obesity and physical 

inactivity, as research priorities for prevention and control of the major NCDs in the 

general population and are applicable to PLHIV. The WHO package of essential 

noncommunicable (PEN) disease interventions for PHC are population wide interventions 

to reduce risk factors that include NCD prevention and control, management of NCDs 

(detecting, screening and treatment) [44]. The WHO PEN includes protocols and tools 

that are specific to the control of NCDs with the aim of strengthening national capacity to 

integrate and scale up care of NCDs at primary healthcare facilities using cost effective 

means. The PEN can be utilised in integrating HIV/NCD care among PLHIV in LMICs.  

Furthermore, there is a gap on how NCD care is integrated into the existing HIV care 

programmes in SSA countries, [9, 17, 45] and the cost effectiveness data of integration 

models is uncommon. [17] The WHO NCD country profile gives detailed reports on the 

burden of NCDs within countries but is not specific on the burden among PLHIV. [27] 

Additionally, while there is an increase in research on HIV/NCD integrated care, 

programmatic data are rarely reported. The few available reports on HIV that incorporate 

NCD integrated care have a minor section and do not include sufficient information on the 

current trends of NCDs in PLHIV in LMICs [19]. However, more recently, in the 2020 
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Global AIDS update, [9] the different forms that integration of NCDs takes among PLHIV 

is discussed but it does not discuss cost effectiveness of integration. 

The ideal situation would be for PLHIV receiving ART at a healthcare facility to be 

screened for the major NCDs and receive treatment within the same facility when needed, 

and refer patients when required.  

1.4 Significance of Research 
 

This research is expected to: 

● Inform policy makers and practitioners (e.g. Ministries of Health in Southern 

Africa region) on the current burden of NCDs among PLHIV. 

● To determine the extent of integration and cost  of HIV/NCD care in Southern 

Africa. 

● To develop a framework for integrated HIV/NCD care and to determine its 

acceptability by key stakeholders in a resource –limited setting where one 

does not exist. 

● Inform policy on findings that could aid in planning for interventions on NCD 

prevention and care for PLHIV. 
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1.5 Research Question 
 

What is the prevalence of NCDs and their associated risk factors among PLHIV and how 

can integrated NCD and HIV care be achieved in low resourced PHC facilities in Southern 

African countries? 

1.6 Aim  
 
The aim of this study is to develop a framework for the integration of NCD care with HIV 

services in PHC facilities in limited resource Southern Africa.  

1.7 Objectives 
 
1.7.1 To carry out a systematic review and meta-analysis on the burden of NCDs and 

associated risk factors among PLHIV in SSA. 

1.7.2 To determine the extent of HIV/NCD care integration in health care facilities in 

Southern African countries. 

1.7.3 To determine the cost of integrating HIV/NCD care in PHC facilities in South Africa 

as a case study of a Southern African country. 

1.7.4 To develop a framework for integrating HIV/NCD care in PHC facilities in Southern 

African countries, where one does not exist, and to determine acceptability of the 

proposed framework by national HIV programme managers. 
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1.8 Methodology 
 

A comprehensive account of the methodology is presented in the subsequent chapters 

presented as manuscripts. The methods are adequately described in each 

manuscript/publication. 

1.9 Layout of the thesis/dissertation 
 

This thesis is structured into several key sections, beginning with preliminary pages and 

culminating in seven distinct chapters. Each chapter is designed to address specific 

objectives of the study and has its own reference section: 

Chapter 1: Introduces the thesis, outlining the general context and scope. 

Chapter 2: Provides a comprehensive literature review relevant to the research topic.  

Chapter 3: Presents a protocol and results paper for Objective 1, titled “The burden of 

non-communicable diseases among people living with HIV in Sub-Saharan Africa: a 

systematic review and meta-analysis”. 

Chapter 4: Contains a manuscript for Objective 2, titled “The perspectives of HIV 

Program Managers on the extent of integration of HIV and non-communicable disease 

care for people living with HIV in Southern Africa : a qualitative study”  

Chapter 5: Features a manuscript for Objective 3, titled “The integrated care costs for 

HIV and non-communicable diseases in South Africa: a comparative case study.”  
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Chapter 6: Presents the manuscript for Objective 4, titled “A framework for implementing 

integrated HIV and non-communicable disease care at primary health care facilities in 

Southern Africa.” 

Chapter 7: Provides a summary of findings, general discussion and conclusion. 

The thesis concludes with appendices providing supplementary information. 
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Chapter 2: Literature Review 
 

Chapter 2 presents a brief narrative on the literature that describes the burden, extent, 

cost, and the framework for integrated HIV and non-communicable diseases care in Sub 

Saharan Africa.  
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Abstract 

Background 

Sub Saharan Africa (SSA) faces a syndemic of HIV and non-communicable diseases 

(NCDs), being the region with the highest number of people living with HIV (PLHIV) 

globally. To address this, global think tanks, like the World Health Organization (WHO) 

recommend integrating HIV and NCD services. The successful gains from the well-

established HIV care services at the primary health care (PHC) level risk being 

undermined by NCD-related deaths. Despite a consensus on the need for integration, 

there is limited data across the continent detailing the burden of the major NCDs, the cost, 

extent and frameworks for integrating HIV and NCD care at PHC level in SSA. This study 

aimed to review existing literature on the burden, extent, cost and frameworks of 

integrated HIV/NCD care at PHC level in the region. 

Methods 

A literature search was performed using PubMed Central and Google Scholar with 

specific keywords related to the thesis. Articles were selected if they included relevant 

information aligned with the study’s objectives. 

Findings 

Several articles examined cardiovascular diseases (CVDs), particularly hypertension 

which is a major risk factor for CVD, and diabetes among PLHIV in SSA. However, there 

were fewer studies on the burden of cervical cancer and chronic respiratory diseases. 

There was a notable number of articles discussing mental illnesses among PLHIV. 
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Literature on the extent of integration of HIV and NCD services was sparse. Few articles 

addressed the cost and cost-effectiveness of integrated HIV/NCD care in the region, but 

those that did suggested that integration could be cost-effective. Additionally, only a few 

frameworks for integrating NCD care into HIV services at the PHC level in SSA were 

identified. 

Conclusion 

There is limited information on the burden, cost, extent and framework of integrated 

HIV/NCD care in SSA. Consequently, additional research is needed to better understand 

these aspects, which will promote and inform the implementation of integrated NCD care 

within HIV services at the PHC level in the region. 

Keywords: Cost, extent, framework, HIV, integration and non-communicable diseases. 
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Introduction  

HIV and non-communicable diseases (NCDs) such as diabetes, and cardiovascular 

diseases (CVDs) are both major public health challenges. [1]Traditionally, HIV programs 

have focused primarily on communicable disease management, while NCDs have been 

managed separately, often in different healthcare settings. However, the intersection of 

these conditions is increasingly recognized, especially as people living with HIV (PLHIV) 

experience longer life spans due to advances in antiretroviral therapy (ART). This shift 

has brought to light the growing prevalence of NCDs among this population and the need 

to integrate NCD services in existing HIV services. 

Integration at primary health care (PHC) occurs at three levels, the micro (patient level), 

meso (health facility and community level) and macro level (policy level). [2] The 

advantages of integrating healthcare services are well-documented, and there is 

widespread agreement that this approach is essential for delivering comprehensive 

healthcare. Some of the benefits of integrated care include improved retention of patients 

and improved screening and detection of NCDs. [2, 3] The current challenge lies in the 

practical implementation of integrated HIV and NCD care at PHC facilities, particularly in 

under-resourced areas of Southern Africa. In SSA, even though the integration of 

HIV/NCD care is generally well accepted, there is insufficient data on the public domain 

describing the burden of the major NCDs and mental illnesses among PLHIV, from a 

nationally representative study population. Data on the extent of HIV and NCD care 
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integration in the region is even more limited, and there is a significant lack of information 

on the costs associated with integrating HIV/NCD care. 

This study aimed to examine the existing literature on the burden, extent, cost and 

frameworks of integrated HIV/NCD care at PHC level in SSA. 

Methods 

A search was conducted on PubMed Central and Google Scholar using keywords related 

to the study, including HIV, NCD,  integration, cost, SSA, extent, model and framework. 

The search was updated in July 2024 in order to capture the latest relevant publications. 

Articles were included if they addressed the topic and contained data related to HIV and 

NCDs such as prevalence, costs or frameworks. 

The burden of NCDs among PLHIV 

Cardiovascular Diseases 

Cardiovascular diseases constitute a significant portion of all NCD related deaths globally, 

comprising 44% (17.9 million) of total fatalities. [1] While there is limited data on CVDs 

among PLHIV in LMICs, the burden of hypertension, a major risk factor for CVD is well 

documented in SSA. [4-13] People living with HIV are predisposed to CVDs due to factors 

such as HIV itself, effects of antiretroviral therapy (ART), and the increased risk 

associated with ageing. Several cardiovascular risk factors have been observed in PLHIV, 

including hypertension, obesity, diabetes, metabolic syndrome, and cardiovascular 

events (such as myocardial infarction and stroke) [14-18]. Hypertension, in particular, has 

been extensively studied among PLHIV in SSA with reported prevalence rates ranging 
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from 1.0% to 44.0%. [19]  

This variability underscores the importance of further research to understand and address 

the cardiovascular health needs in this population. This thesis aims to address this issue. 

Cancers 

Cancers contribute to 22% (9 million) of all NCD-related deaths globally. [20] The PLHIV 

face an elevated risk of certain cancers compared to the general population. Among the 

most notable are the three main AIDS defining cancers (ADCs): Kaposi sarcoma, 

aggressive B-cell non-Hodgkin lymphoma and cervical cancer [21]. Despite the decrease 

in the burden of these ADCs with the introduction of combination ART, PLHIV still 

experience significantly higher risks compared to the general population. [21] Additionally, 

PLHIV face increased risks of non-ADCs, which continue to rise despite the availability of 

combination ART. These include cancers such as anal, liver, lung, oral cavity/pharynx 

cancers and Hodgkin lymphoma. [21, 22] Addressing these heightened risks is crucial in 

comprehensive HIV care and treatment strategies. This thesis aims to also explore this 

issue. 

Diabetes 

Diabetes contributes to 4% (1.6 million) of NCD deaths globally. [20] Among PLHIV, the 

prevalence of diabetes and other metabolic disorders is higher compared to the general 

population, with rates in SSA ranging from 1% to 13%. [19, 23] Similar to the general 

population, the burden of diabetes among PLHIV varies based on factors such as diet, 

genetic predisposition, and physical inactivity.  
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Nevertheless, PLHIV face an elevated risk of type 2 diabetes due to the virus itself and 

adverse effects of ART, analogous to other NCDs. [24] This investigation aims to 

ascertain the prevalence of diabetes among PLHIV in the region and to explore 

methodologies for implementing integration in a comprehensive manner. 

Chronic Respiratory Diseases (CRDs) 

Chronic respiratory diseases (CRDs) make up 9% (3.8 million) of all NCD deaths 

worldwide. [20] The PLHIV are particularly vulnerable to CRDs due to the nature of the 

infection and the impact of certain antiretroviral drugs on the pulmonary system. [25] 

Asthma is one of the most common CRDs among PLHIV with reported prevalence rates 

of 4.3% in SSA. This study aims to investigate the current burden of CRDs in the region 

and explore methods for implementing integration in under-resourced settings. 

Mental Illnesses 

Depression is the commonest mental health disorder among PLHIV. [23, 26] Depression 

and anxiety are more prevalent among PLHIV compared to the general population. [27] 

A study conducted in South Africa in 2007/8 reported that disruptive side effects of ART 

and stigma were associated with anxiety and stigma, with depression [28] among PLHIV 

and on ART. Stockton et al [29] conducted a study in Malawi where the prevalence of 

depression among PLHIV was at 27%, with poor retention observed in the general study 

population. Aspects of HIV care engagement, such as adherence, were not associated 

with depression in this study, but other findings have suggested that depression may 

affect adherence, which in turn may lead to escalated disease progression. [30] 
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Furthermore, Dessauvagie et al, [31] in a systematic review, reported prevalence of 

mental illnesses ranging from 24 to 50% among perinatally HIV infected adolescents of 

SSA. Some of the factors associated with mental illnesses among adolescents living with 

HIV include, but are not limited to, older age, poverty, not being in school, unsatisfactory 

relationships with health workers, longer travel time to the clinic, and poor social support. 

[31] This study aims to determine the burden of depression and explore the 

implementation of integrated HIV services that include mental health components. 

NCD Risk Factors  

Metabolic risk factors for NCDs include raised blood pressure, overweight/obesity, 

hyperglycaemia and hyperlipidaemia, [32] while the modifiable behavioural risk factors 

comprise of tobacco use (including second-hand smoke), physical inactivity, unhealthy 

diet, and the harmful use of alcohol.  

Tobacco is known to be highly carcinogenic and daily tobacco smoking has been 

associated with several morbidities, including CVDs and lung cancer. [33, 34] 

Additionally,  environmental air pollution is a major risk factor for NCDs comparable to 

current tobacco use and is responsible for millions of deaths from ischemic heart disease, 

chronic lung diseases and cancers. [20, 33] Physical inactivity and an unhealthy diet are 

associated with CVD, type 2 diabetes and certain cancers such as colon and breast 

cancer, hypertension, obesity and high low density lipoprotein (LDL) cholesterol. [35] The 

harmful use of alcohol is also associated with CVDs, cancers and liver diseases. [32] 

Regular screening and monitoring of NCD risk factors is crucial for reducing premature 
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mortality from NCDs through prevention, treatment and promotion of mental health and 

wellbeing by 2030. [32, 36, 37] The thesis also aims to ascertain the burden of risk factors 

and to investigate the implementation of integration that mitigates these. 

NCDs and HIV Infection 

Among PLHIV, NCDs are on the increase. [23, 38-40] PLHIV are at risk of contracting 

NCDs from HIV infection itself, from ART and from the risk associated with increasing age 

[19, 23]. Individuals on ART are now able to live longer, presenting opportunities for the 

development of chronic comorbidities, including CVD, diabetes, cancers, lipodystrophy 

and metabolic abnormalities [23, 38, 41]. 

NCDs and Economic Development 

NCDs are a challenge to economic development. [20, 32] Globally, 37% of the deaths 

occur in people aged 30-69 years old, which is the working age group. Employers face 

high staff turnover due to prolonged absenteeism and eventually deaths. Household costs 

associated with health care increase in families that are already faced with financial 

difficulties in LMICs due to the chronic nature of the disease. [32, 42] NCDs tend to foster 

poverty as usually it is breadwinners whose lives are lost, thus leaving families in financial 

difficulties, especially in LMICs. According to WHO, NCDs threaten progress towards the 

2030 Agenda for Sustainable Development Goals, that includes a target of reducing 

premature deaths from NCDs by one-third by 2030. [32, 42] For example, in South Africa, 

NCDs remain the major cause of death in the young working population and was 

previously reported to have a loss of US$1.88 billion from its gross domestic product due 
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to management of NCDs between 2006 and 2015. [42] 

Models of Integrated HIV/NCD care in low- and medium-income countries (LMICs) 

Njuguna et al [43] described five models of integrated HIV/NCD care in SSA. These are 

community-based HIV/NCD screening in the general population, screening for NCDs and 

respective risk factors among PLHIV enrolled in care, integrated care of HIV/NCD in 

healthcare facilities, differentiated care for stable HIV/NCD, and population health for all 

patients with any need. All the models described have their pros and cons, and population 

health for all patients is likely to have a positive impact on universal health coverage 

(UHC). For purposes of this study, the models that were investigated are screening and 

treatment for NCDs and their risk factors among PLHIV at primary health care facilities. 

 

The extent of integrated HIV/NCD care at PHC facilities 

In 2012, Ye et al [44] outlined a method for quantifying integration within an integrated 

service network in Canada. This approach produces three key metrics: a partnership 

score, an agency score, and a global integration score. While this method could be 

adapted to measure integration at the PHC level in Southern Africa with adequate 

resources, this thesis initially defined the extent of integration in qualitative terms. The 

extent of integration was defined as the inclusion of major noncommunicable diseases, 

namely; CVDs, diabetes, cancers and chronic respiratory diseases alongside mental 

illnesses, within HIV care services at PHC facilities. In examining the Southern African 

landscape, the thesis aimed to assess the extent of integration within the region. Given 
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the limited availability of publicly accessible data on the progress of integrated care, the 

focus has been primarily on the integration of HIV care with NCDs, especially CVDs 

(monitoring hypertension as a major risk factor for CVD) and diabetes. Additionally, recent 

articles have explored the integration of mental healthcare services with HIV care. 

However, comprehensive data on the national programmatic outcomes of integrating HIV 

and NCD care services in the region remains sparse. 

A scoping review by Chireshe et al [45] revealed that integrated healthcare systems were 

reported in only eight countries in Sub-Saharan Africa: South Africa, Uganda, Kenya, the 

United Republic of Tanzania, Zambia, Malawi, Zimbabwe, and Swaziland. These 

countries have expanded their previously HIV-dedicated care facilities to include NCD 

services. Furthermore, Adeyemi et al [46] also found that some countries in East Africa 

had initiated HIV/NCD care and had some guidelines available. Kintu et al, [3] delved 

more into key considerations for policies on HIV/NCD integration but did not discuss the 

levels of integration. There is a clear deficit of data that explicitly discusses the extent of 

integration of HIV/NCD from national perspectives, hence providing a gap for further 

study. Chireshe et al, [45] highlights that most of the studies are project funded and hence 

are not nationally representative studies. There is an emergent need for national 

governments to consider exploring the progress of integration in their countries. 
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The cost of Integrating HIV/NCD care in SSA 

Understanding the cost of HIV/NCD integration in healthcare is crucial, especially when 

considering the financial constraints that limit the implementation of integrated care, [47] 

that is often highlighted for its potential cost-effectiveness, but data from LMICs is limited. 

Nugent et al [48] have noted a lack of hard data from African primary studies to support 

the cost effectiveness of integrated HIV/NCD care, although study participants 

(healthcare workers and patients) generally believed that it would be cost effective.  

Hyle et al [49] reported that cost effectiveness analysis in high income countries supports 

the cost effectiveness of integrated care, but evidence from LMICs remains sparse. In 

contrast, Sando et al [50] examined the integration of HIV/NCD care in Uganda and found 

that it was indeed cost effective, reducing the number of CVD events and averting several  

disability-adjusted life years (DALY’s). This suggests that HIV/NCD integration is 

financially beneficial in the long term by preventing severe health outcomes that are 

expensive to manage. Similarly, Wroe et al, [51], in their study conducted in Malawi, used 

activity based costing (ABC) method to  estimate that integrating NCDs into HIV care cost 

approximately US$327 per capita for 6,541 clients, or a total cost of US$2 138 907.10. 

This integration increased the overall HIV service budget by 15% but allowed for the care 

of a larger patient population. This highlights that while initial costs might rise, the overall 

cost per patient could be lower when the population served is larger, and the integrated 

HIV/NCD approach could lead to better health outcomes and resource utilization. 
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Shade et al [52] highlighted that the cost of integrating hypertension care into HIV services 

in rural East African health facilities added 2% to 4% to the cost of HIV care, which is a 

relatively modest increase. The additional costs were due to expenses related to 

medication and laboratory tests.  

Shiri et al [53] conducted a socio economic cohort study in Tanzania and Uganda and 

found that the cost of integrating hypertension and diabetes into the HIV programs were 

higher compared to standalone treatments. This higher cost was attributable to the costs 

for medication and diagnostics. However, the finding that facility based personnel costs 

were similar across conditions suggests that the added costs were more related to the 

direct medical needs rather than to the operational expenses. Integrated care offers a 

cost effective method of patient care.  

 

The Frameworks for integrated HIV/NCD care in Southern Africa 

There are limited published conceptual or theoretical frameworks specifically focused on 

integrating HIV and non-communicable diseases (NCDs) care. Most existing frameworks 

address integrated PHC services for NCDs more broadly, including HIV care among other 

services, particularly in Southern Africa. The WHO's Innovative Care for Chronic 

Conditions (ICCC) framework has been foundational for the few frameworks that integrate 

HIV and NCD services. [54] The ICCC framework is structured around three levels of 

integration: the micro level (patient interaction), the meso level (healthcare organization 

and community), and the macro level (policy). It emphasizes that the best outcomes are 
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achieved through a collaborative triad of patients and families, healthcare teams, and 

community supporters. This triad is most effective when each member is informed, 

motivated, and equipped to manage chronic conditions, with strong communication and 

collaboration at all levels of health care. The effectiveness of this triad is enhanced by 

backing from the larger healthcare organization, the community at large, and conducive 

policies. When these elements are seamlessly integrated, patients and families actively 

participate in managing their chronic conditions, receiving robust support from both the 

healthcare team and the community. Decision makers can also use these “building 

blocks” to successfully implement integration of HIV and NCD services. Figure 1 
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Figure 1:The innovative care for chronic conditions framework [54] 

In 2017, the WHO Regional Office for Africa (WHO Afro) developed a framework aimed 

at integrating essential NCD services into PHC. [55] This framework was designed to 

strengthen PHC systems by incorporating comprehensive NCD management into 

existing services. The goal was to improve access to essential NCD care, enhance the 

efficiency of health systems, and better address the growing burden of NCDs in the 

region. The key themes in this framework were the need to adapt and utilise WHO 
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guidance documents for the prevention and control of NCDs at PHC level, building 

capacity for human resources for health to ensure that they are strengthened to deliver 

NCD prevention and control services at PHC level, improving access to essential NCD 

services in PHC facilities and ensuring that NCD surveillance systems are integrated into 

health management information systems. Another framework on integrating chronic 

disease care into PHC services in SSA was later developed by Simon et al. [56] This 

framework was also developed utilising the ICCC framework and the chronic care model 

(CCM) alongside data from systematic reviews and a primary study that specifically 

investigated integrating diabetes services into HIV care. Table 1 below provides a 

summary of the framework themes developed by Simon et al. 
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Framework themes 

1. Effective team-working to deliver continuity and coordinated proactive care 

2. Organizational leadership, culture, and mechanisms to promote quality and safety 

3. Equipped health care teams to deliver evidence-based patient-centred care 

4. Empowerment and support of patients for self-management and prevention 

5. Use of data collection systems to facilitate effective care and follow-up 

6. Community partnerships to promote awareness, mobilize resources and support health 

service provision 

7. Improving patient access to chronic disease care 

8. Task shifting 

9. Clinical mentoring 

10. Stigma and confidentiality 

11. Patient provider partnerships 

Table 1: Framework themes for integrated chronic disease care into primary healthcare 

services 

 

Simon et al [56] used the Best Fit Framework Synthesis method (BFFS) to develop the 

new framework for integrating essential NCD services into PHC. [57] The BFFS method 
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involves creating a priori themes from selected studies and then coding data from 

reviewed studies according to the relevant themes. This approach systematically 

identifies and utilises published frameworks, models or theories which are further refined 

by primary studies included in the review. It utilises both framework and thematic analysis 

to develop the framework. By combining framework and thematic analysis (BFFS 

method), Simon et al [56] produced a framework that complements the  WHO Afro’s 

2017[55] framework and the recent WHO guidelines on the implementation of integrating 

NCDs services into PHC services. [2] 

 
Conclusion 

There is a notable lack of data on the burden of NCDs among PLHIV in SSA. Information 

on the progress of integrating HIV and NCD services in the region is also scarce, and 

detailed costing data for HIV/NCD care remains limited. The situation highlights the need 

to build on existing frameworks and develop a framework for integrated HIV/NCD care. 

These gaps provide a solid foundation for pursuing the study objectives of this thesis. 
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Chapter 3: Protocol & Results Paper - The burden of non-communicable 

diseases among people living with HIV in Sub-Saharan Africa 
 

Chapter 3 presents the protocol and results paper for the systematic review and meta-

analysis that aimed to determine the burden of non-communicable diseases among 

PLHIV in Sub Saharan Africa.  

 

The systematic review and meta-analysis protocol was published in the BMJ Open 

journal, titled, “Protocol for updated systematic review and meta-analysis on the burden 

of non-communicable diseases among people living with HIV in sub-Saharan Africa.” 

https://bmjopen.bmj.com/content/12/5/e055895 

 

The findings of the systematic review and meta-analysis were published in the 

EclinicalMedicine -The Lancet  journal titled, “The burden of non-communicable diseases 

among people living with HIV in Sub-Saharan Africa: a systematic review and meta-

analysis.” https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(23)00432-

7/fulltext 
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Following the protocol is the results paper for the systematic review and meta-analysis describing 

the burden of non-communicable diseases among people living with HIV in Sub Saharan Africa. 

The findings revealed a significant burden of NCDs and NCD risk factors in this 

population, with hypertension being the most extensively studied followed by 

overweight/obesity, smoking and diabetes. Cervical cancer and chronic respiratory 

diseases were the least studied NCDs. Overweight/obesity and depression had the 

highest prevalences in this population. Despite the systematic review and meta-analysis 

including 188 studies, these only represented 21 countries, representing less than 50 % 

coverage of the region. 
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Appendix I: Search Strategy 
 
((PLWH* OR PLWHA* OR "people living with HIV" OR "people living with HIV/AIDS" OR "people 

living with" OR "people living with aids" OR "people living with hiv" OR "people living with hiv/aids" 

OR "people living with hiv/aids plwha" OR "people living with hiv/aids plwhas" OR "people living 

with hiv aids" OR "people living with hiv aids plwha" OR "people living with hiv aids plwhas" OR 

"people living with hiv and aids" OR "people living with hiv infection" OR "people living with hivs" 

OR "people living with human immunodeficiency virus" OR "people living with human 

immunodeficiency virus/acquired immunodeficiency syndrome" OR "people living with human 

immunodeficiency virus acquired immunodeficiency syndrome" OR "people living with hiv" OR 

"HIV Infections"[mesh] OR "HIV infection" OR "HIV infections" OR PLWHIV OR "HIV positive" OR 

"HIV-positive" OR "HIV+" OR "HIV infected" OR "HIV-infected" OR "HIV seropositivity"[mesh] OR 

"HIV seropositivity" 

) AND (((("cervical cancer" OR uterine cervical neoplasms[mesh] OR "uterine cervical cancers" 

OR "uterine cervical cancer" OR "cervix neoplasms" OR "cervix neoplasm" OR "cervical 

neoplasms" OR "cervical neoplasm" OR "uterine cervical neoplasm" OR "uterine cervical 

neoplasms") OR ("Diabetes Mellitus"[Mesh] OR diabetes[tiab] OR "Type 1 diabetes" OR "Type 2 

diabetes" OR hyperglycaemia OR gestational diabetes OR "fasting blood sugar" OR "endocrine 

disorder" OR A1C OR "A1C test" OR "hemoglobin A1C" OR "glycohemoglobin test" OR HbA1c 

OR "Endocrine System Diseases"[Mesh] OR "Metabolic Syndrome"[Mesh] OR "metabolic 

cardiovascular syndrome" OR "metabolic syndrome" OR "metabolic syndrome" OR "insulin 

resistance syndrome X" OR "metabolic X syndrome")) OR (mental health[mesh] OR "mental 

health" OR "mental illness" OR mental disorders[mesh] OR "mental disorders" OR "mental 

disorder" OR depression OR depression[mesh] OR "depressive disorder"[mesh] OR depressed 
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OR "psychiatric illness" OR "psychiatric disorder" OR "mood disorder" OR "mood disorders" OR 

"psychosocial stress" OR Schizophrenia OR "psychiatric illness" OR "neuropsychiatric disorder" 

OR "neurospsychiatric disorders" OR "common mental disorders" OR psychosis OR "psychotic 

disorder" OR "HIV dementia" OR "HIV encephalopathy" OR "mental hospital" OR "psychiatric 

hospital" OR "Trauma and Stressor Related Disorders"[Mesh] OR "Mood Disorders"[Mesh] OR 

"Anxiety"[Mesh] OR "Suicide"[Mesh] OR "Suicidal Ideation"[Mesh] OR "Schizophrenia Spectrum 

and Other Psychotic Disorders"[Mesh] OR "Schizophrenia"[Mesh] OR "Anxiety Disorders"[Mesh] 

OR "Adjustment Disorders"[Mesh] OR "Psychotic Disorders"[Mesh] OR "AIDS Dementia 

Complex"[Mesh] OR "Mental Health Services"[Mesh] OR "Community Mental Health 

Services"[Mesh] OR "Hospitals, Psychiatric"[Mesh] OR "Substance-Related Disorders"[Mesh] 

OR "substance abuse" OR "drug abuse" OR "drug dependence" OR "substance addiction" OR 

MINI OR CIDI OR PHQ-9 OR "Mini International Neuropsychiatric Interview" OR "Composite 

International Diagnostic Interview" OR "Beck Depression Inventory" OR "bdi depression scores" 

OR "bdi depression" OR "Patient Health Questionnaire" OR "Patient Health Questionnaire 9" OR 

"drug addiction" OR anxiety OR suicide OR "suicide ideation" OR "adjustment disorder" OR 

"adjustment disorders" OR "psychiatric disorder" OR "psychiatric disorders" OR "AIDS dementia 

complex" OR "mental health services" OR "substance related disorder" OR "substance related 

disorders" OR "community mental health services" OR "counseling" OR "medication adherence" 

OR "medication compliance" OR "Medication Adherence"[Mesh] OR "Counseling"[Mesh])) OR 

(Cardiovascular Diseases[mesh] OR Heart Diseases[mesh] OR hypertension[mesh] OR 

stroke[mesh] OR cardiovascular OR "heart disease" OR hypertension OR "high blood pressure" 

OR stroke OR "heart attack" OR "Coronary Disease"[Mesh] OR "Cerebrovascular 

Disorders"[Mesh] OR "Pulmonary Embolism"[Mesh] OR "Peripheral Arterial Disease"[Mesh] OR 
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"Peripheral Vascular Diseases"[Mesh] OR "Rheumatic Heart Disease"[Mesh] OR "Venous 

Thrombosis"[Mesh] OR "coronary disease" OR "pulmonary embolism" OR "cerebrovascular 

disorder" OR "cerebrovascular disease" OR "peripheral arterial disease" OR "rheumatic heart 

disease" OR "deep vein thrombosis" OR "ischemic heart disease" OR "heart failure" OR "coronary 

heart disease" OR "cardiovascular disease" OR "Inflammation"[Mesh] OR inflammation OR 

inflame* OR "Atherosclerosis"[Mesh] OR atherosclerosis OR "Metabolic Syndrome"[Mesh] OR 

"metabolic cardiovascular syndrome" OR "metabolic syndrome" OR "insulin resistance syndrome 

X" OR "metabolic X syndrome" OR "cardiovascular biomarker" OR "inflammation biomarker" OR 

"endothelial function" OR "Interleukin-6"[Mesh] OR IL-6 OR "C-Reactive Protein"[Mesh] OR "C 

Reactive Protein" OR "C-Reactive Protein" OR "Carotid Intima-Media Thickness"[Mesh] OR 

"carotid intima media thickness" OR "carotid intima-media thickness" OR "Cholesterol"[Mesh] OR 

cholesterol OR "Angiography"[Mesh] OR angiography OR "Hydroxymethylglutaryl- CoA 

Reductase Inhibitors"[Mesh] OR "Hydroxymethylglutaryl CoA Reductase Inhibitors" OR "HMG-

CoA Statins" OR "HMG-CoA Reductase Inhibitors" OR "Fluorodeoxyglucose F18"[Mesh] OR 18F-

FDG OR "18F FDG" OR "Fluorodeoxyglucose F 18" OR "2-Fluoro-2-deoxy-D-glucose" OR 

"Venous Thromboembolism"[Mesh] OR "venous thromboembolism" OR cardiometabolic OR 

"Myocardial Infarction"[Mesh] OR "myocardial infarction" OR "myocardial infarct" OR "Vascular 

Diseases"[Mesh] OR "vascular disease" OR "Coronary Artery Disease"[Mesh] OR "coronary 

artery disease" OR "Myocarditis"[Mesh] OR myocarditis OR "Cardiomyopathies"[Mesh] OR 

cardiomyopathy OR cardiomyopathies OR "cardiac disease" OR "cardiac arrhythmias" OR 

"Arrhythmias, Cardiac"[Mesh] OR arrhythmia* OR "myocardial disease" OR "myocardial 

diseases" OR myocardiopathy OR myocardiopathies OR carditis OR "dyslipidemias"[MeSH] OR 

dyslipidemia OR hyperlipidemia OR hypercholesterolemia OR hypertriglyceridemia OR 
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triglyceride OR triglycerides OR HDL OR LDL OR VLDL OR "Lipoproteins, HDL"[Mesh] OR 

"Lipoproteins, LDL"[Mesh] OR "Lipoproteins, VLDL"[Mesh] OR hyperlipoproteinemia OR 

lipoprotein(a) OR hyperlipidaemia OR hypercholesterolaemia OR hypertriglyceridaemia OR 

"Blood Pressure"[MeSH] OR "blood pressure" OR "systolic blood pressure" OR "diastolic blood 

pressure" OR SBP[tiab] OR DBP[tiab]))) “Chronic lung disease” OR "Lung Diseases"[Mesh] OR 

"Respiratory Tract Diseases"[Mesh] OR  "Respiration Disorders"[Mesh] OR “Chronic respiratory 

diseases” OR “respiratory diseases” OR "asthma"[MeSH] OR Asthma Or "Asthma-Chronic 

Obstructive Pulmonary Disease Overlap Syndrome"[Mesh] OR  "chronic obstructive pulmonary 

disease" OR "Pulmonary Disease, Chronic Obstructive"[Mesh] AND ("Africa South of the 

Sahara"[Mesh] OR "sub Saharan Africa "OR "sub-Saharan Africa" OR "sub-Sahara" OR sub-

Sahara OR SSA OR "Africa south of the Sahara" OR Angola OR Benin OR Botswana OR "Burkina 

Faso" OR Burundi OR "Cabo Verde" OR Cameroon OR "Central African Republic" OR Chad OR 

Comoros OR Congo OR "Cote d'ivoire" OR "Equatorial Guinea" OR Eritrea OR Eswatini OR 

Ethiopia OR Gabon OR "Gambia, the" OR Ghana OR Guinea OR "Guinea-Bissau" OR Kenya 

OR Lesotho OR Liberia OR Madagascar OR malawi OR Mali OR Mauritania OR Mauritius OR 

Mozambique OR Namibia OR Niger OR Nigeria OR Rwanda OR "Sao tome and Principe" OR 

Senegal OR Seychelles OR "Sierra Leone" OR Somalia OR "South Africa" OR "South Sudan" 

OR Sudan OR Tanzania OR Togo OR Uganda OR Zambia OR Zimbabwe) 
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Appendix II: Forest plots for the prevalence of NCD risk factors among people living with HIV 
(PLHIV) in Sub Saharan Africa (SSA) 
 
 

 
 

Figure I: Forest plot of pooled estimates generated by meta-analyses for prevalence of  overweight/obesity among 

PLHIV in SSA. 
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Figure II: Forest plot of pooled estimates generated by meta-analyses for prevalence of hypercholesterolemia 

among PLHIV in SSA. 
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Figure III: Forest plot of pooled estimates generated by meta-analyses for prevalence of  metabolic syndrome 

among PLHIV in SSA. 
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Figure IV: Forest plot of pooled estimates generated by meta-analyses for prevalence of consumption of alcohol 

among PLHIV in SSA. 
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Figure V: Forest plot of pooled estimates generated by meta-analyses for prevalence of smoking among PLHIV in 

SSA. 
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Appendix III: Doi plots and LFK indices for investigating publication and other bias in the meta-
analysis of prevalence of NCDs/ NCD risk factors among PLHIV in SSA 
 

 

Figure A: Doi plot of pooled estimates generated by meta-analyses for prevalence of hypertension among PLHIV in 

SSA (LFK index=1.59) 
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Figure B: Doi plot of pooled estimates generated by meta-analyses for prevalence of depression among PLHIV in 

SSA (LFK index=3.57). 
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Figure C: Doi plot of pooled estimates generated by meta-analyses for prevalence of diabetes among PLHIV in 

SSA (LFK Index=5.05). 
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Figure D: Doi plot of pooled estimates generated by meta-analyses for prevalence of cervical cancer among PLHIV 

in SSA (LFK index=10.07). 
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Figure E: Doi plot of pooled estimates generated by meta-analyses for prevalence of chronic respiratory diseases 

among PLHIV in SSA (LFK index=7.50). 
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Figure F: Doi plot of pooled estimates generated by meta-analyses for prevalence of  overweight/obese among 

PLHIV in SSA (LFK index=3.36). 
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Figure G: Doi plot of pooled estimates generated by meta-analyses for prevalence of  hypercholesterolemia  among 

PLHIV in SSA (LFK index=3.36).  
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Figure H: Doi  plot of pooled estimates generated by meta-analyses for prevalence of metabolic syndrome among 

PLHIV in SSA (LFK index=1.38).  
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Figure I: Doi plot of pooled estimates generated by meta-analyses for prevalence of alcohol use  among PLHIV in 

SSA (LFK index=2.44).  
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Figure J: Doi plot of pooled estimates generated by meta-analyses for prevalence of  smoking  among PLHIV in 

SSA (LFK index=3.08).  
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Chapter 4: The extent of HIV/NCD Integration 
 
After determining the burden of NCDs among PLHIV in SSA, the study proceeded to 

address the second objective of determining the extent of HIV/NCD integration in 

Southern Africa from the perspectives of the national HIV program managers. This was 

a qualitative study that utilised semi structured interviews and a documentary data 

collection instrument. The findings are reported in a manuscript format in line with the 

targeted journal. The manuscript has been submitted to the Pan African Medical Journal 

and is currently under peer review. The manuscript is titled “The perspectives of HIV 

Program Managers on the extent of integration of HIV and non-communicable disease 

care for people living with HIV in Southern Africa – a qualitative study”. 

This chapter provided insights from the perspectives of HIV program Managers on the 

extent of integration in Southern African countries. Key findings from this chapter include 

the lack of funding for integrated HIV/NCD care and the need to strengthen health 

systems to include mental health care for PLHIV at PHC level. 
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Abstract  

Background: Global prevalence studies confirm the comorbid presentation of HIV and 

non-communicable diseases (NCDs) such as cardiovascular diseases, diabetes, and 

cancers, existing to even  above 30% of all individuals affected with HIV. Best practice 

indicates a need for the implementation of an integrated health service for PLHIV. The 

paucity of empirical work on the progress and extent of this integration in the region 

serves as an important motivation for the conceptualisation of the current study. 

Methods: A qualitative study based on data collected from semi-structured interviews 

(n=5) and a documentary data collection instrument of national HIV program managers 

in four Southern African countries (Eswatini, Mozambique, Zambia and Zimbabwe) was 

conducted. Emergent data was analysed using thematic data analysis. 

Results:  Findings revealed varied levels of integration. Additionally, data from 

interviewees highlighted that individuals presenting with specific comorbidities such as 

HIV/ mental illness had the lowest levels of reported access to integrated care, relative 

to other medical conditions such as hypertension and diabetes. Implementation success 

was significantly impacted by challenges related to drug stockouts, availability of 

laboratory tests, scarcity of funding for NCDs, and the impact of COVID-19, on primary 

health care (PHC) services.  

Conclusion: Despite some evidence of noteworthy efforts to integrate HIV/NCD services, 

findings, showed services across the four countries to be relatively limited:- an 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



   

97 
 
 
 
 
 
 

observation that supports the assertion that health systems still require strengthening to 

maximally facilitate the development of adequately integrated HIV/NCD care services at 

PHC level in these countries. Measuring extent of integration requires further 

standardisation. 

Keywords: Integration; Noncommunicable Diseases; People Living with HIV/AIDS; 

Southern African Development Community; Qualitative  
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Introduction 

The implementation of the universal test and treat approach  for human 

immunodeficiency virus infection and acquired immunodeficiency syndrome (HIV/AIDS) 

care in Sub–Saharan Africa(SSA) has improved the life expectancy for people living with 

HIV (PLHIV) comparable to individuals without HIV infection[1]. As a result, PLHIV now 

face challenges of non-communicable diseases (NCDs) in addition to potential adverse 

effects from anti-retroviral therapy, drug interactions, and the impact of HIV infection 

itself[2]. The joint United Nations programme on HIV/AIDS (UNAIDS) global update[3] 

highlights the growing burden of NCDs among PLHIV, and within this, they specifically 

note the hindered progress of HIV programmes, particularly in low- and middle-income 

countries (LMICs) such as SSA. 

The rising trend of urbanization and shifting lifestyles, characterized by reduced physical 

activity, and a higher consumption of unhealthy diets, rich in salt and sugar content, has 

led to a significant surge in NCDs within numerous LMICs[4] . If timely interventions are 

not promptly implemented, this public health concern is projected to exacerbate, 

especially given that NCDs are currently the leading cause of death globally[5].  

The World Health Organization (WHO) recently reported an increase in premature NCD-

related mortality in over 20 countries, primarily LMICs[6]. Given that SSA already has well 

established platforms for HIV care, integrating NCD care within these systems is seen as 

highly beneficial. Africa has a rich history of effectively combating infectious diseases that 
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has traditionally placed less emphasis on addressing NCDs. Therefore, it is crucial for 

LMICs to strengthen their health systems to effectively manage and provide healthcare 

for individuals with NCDs. 

The WHO global report on NCDs sets specific goals to reduce NCD deaths for its 194 

member states including countries in SSA[7]. These objectives encompass various areas, 

such as formulating government policies to tackle NCDs, implementing effective measures 

to reduce tobacco consumption, combating detrimental effects of alcohol abuse and 

unhealthy eating habits, promoting physical activity and enhancing health systems 

through primary health care and universal health coverage[8]. 

In resource constrained settings like SSA, where the largest number of PLHIV (20.6 

million) is concentrated globally[3], there has been a growing focus on integrated care 

for patients at primary health care (PHC) facilities. While numerous publications have 

addressed integrated health services in several African countries[9-11], limited 

information is available regarding the implementation of integrated  HIV/NCD care and 

its impact on healthcare service delivery and the reduction of NCD-related deaths. Article 

13 of the SADC protocol on health alludes to adopting appropriate strategies for the 

prevention and control of NCDs, and this is well aligned to sustainable development goals 

(SDG) - 3, target v3.4 that addresses reduction of mortality from NCDs among PLHIV, 

through prevention, treatment and promotion of mental health and wellbeing by 2030. 

This study aimed to contribute to meeting this target by determining the extent of 
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integration of HIV/NCD health care in Southern African countries from the perspective of 

the provider, in order to inform health policy makers and encourage further research in 

the region. While recognizing that the concept of integrated care for NCDs and HIV 

encompasses various dimensions, leading to complex definitions, this study examined the 

extent of integration between the five major NCDs (cardiovascular diseases, cancers, 

diabetes, mental illnesses, and chronic respiratory diseases )[6] and HIV care 

programmes. The findings of this study will provide valuable insights into the level of 

integration across various countries and identify areas that require improvement to 

enhance NCD care in SSA countries. 

Methods 

Study Approach 

The study employed a multi-approach qualitative study in which a combination of semi-

structured interviews of HIV program managers (n=5) and a data template were used as 

the basis for the collection of data on the existence and success of the integration of 

NCDs into HIV care in Southern African countries. In-depth qualitative data from the key 

informant semi-structured interviews was analysed via thematic analysis[12]. In 

identifying study participants to take part in the interviews, purposive sampling was 

utilised to identify national HIV programme managers of Southern African countries, who 

met the inclusion criteria. By focusing on this specific group, the study aimed to gather 

valuable insights into the extent of NCD integration within HIV care and provide relevant 
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information that could guide policy development in the region. We sought to determine 

the level of integration by considering the inclusion of five major NCDs within the HIV 

care programme in SSA. Integration was defined as availability of screening and /or care 

of any of the five main NCDs among PLHIV at a primary health care facility. The extent 

of integration was described as fully segregated, if none of NCD screening is available 

among PLHIV, low integration if one or two NCDs screening/care is available, moderate 

integration if up to three NCDs are screened/cared for, high integration for four and 

complete service-level integration if all five NCD screening and/or treatment  services 

were available within the same facility as the HIV care programme. This could be carried 

out by either a single healthcare worker or multiple professionals, depending on the 

availability of human resources at a particular health facility. 

Study setting and participants 

The study focused on engaging national HIV and/or NCD programme officials in four 

Southern African countries, namely Eswatini, Mozambique, Zambia and Zimbabwe. 

Eswatini, despite its small population of approximately 1.2 million[13], bears the highest 

global prevalence of HIV at 27.9 %[14]. The country also experiences a significant 

percentage of deaths attributable to NCDs, amounting to 46%[6]. 

Mozambique, with a population of around 32 million (2021)[15] has an HIV prevalence 

of 11.5%[16] and a 36% NCD-related death rate[6]. 
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In Zambia which has a population of 19.7 million(2021)[17],the prevalence of HIV stands 

at 10.8%[18] with NCDs contributing to 35% of total deaths[6]. 

Zimbabwe, with a population of almost 16 million(2021)[19], has an HIV prevalence 

11.6% [20], and NCD-related deaths account for 39%[6]. 

It is worth noting that Eswatini, Zambia and Zimbabwe are among the six countries in 

East and Southern Africa that achieved the UNAIDS 90-90-90 targets prior to 

2020[3].These countries were selected for this study due to their high HIV prevalence 

rates and significant proportions of NCD-related deaths. 

To facilitate contact with the national HIV programme officers, the researchers sought 

assistance from the SADC secretariat - HIV and AIDS office. Introduction via email was 

made to the National AIDS Council(NAC) directors. The NAC directors provided guidance 

on suitable individuals to approach within each country, and subsequently, appointments 

for interviews were arranged. Each of the three countries had one key informant while 

one country had two key informants, giving us a total of five key informants only. 

Data Collection 

We conducted interviews from 23 February 2022 to 8 August 2022. The interviews were 

conducted online, using Microsoft Teams and in-person interviews in one country. These 

were semi-structured interviews, allowing the interviewer to request respondents to 

elaborate on relevant and interesting responses. 
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To assess the extent of integration between NCDs and HIV programs, a documentary 

data collection instrument (Appendix I) was employed. This documentary data collection 

instrument served as an assessment tool which was informed by the WHO’s building 

blocks of a good health system[21], and Mensa et al[22] . It encompassed various 

dimensions of integration, including the number of NCDs integrated into the HIV 

programme, the availability of training for health care workers, the presence of health 

information systems, the accessibility of essential medicines/technologies, the allocation 

of budget for NCDs, the existence of national guidelines, the availability of NCD/HIV 

integrated care reports, and the presence of patient data on modifiable behavioural risk 

factors. 

 

Data Analysis 

Data collected using the documentary data collection instrument was tabulated to provide 

a concise summary of the extent of integration of HIV and NCDs in the four countries. 

We used thematic analysis[12] as the analytical framework for the qualitative data. The 

analysis process began with transcribing of the interviews and thoroughly reading through 

the text and taking notes to familiarize ourselves with the data. The next step involved 

coding, where specific phrases related to integration at PHC facilities in Southern African 

countries was highlighted. This was followed by identifying patterns among the codes 
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leading to generating of themes. Through this coding process, patterns and connections 

among the codes were identified, leading to generation of themes.  

To ensure the accuracy and representativeness of the themes, a comprehensive review 

of the identified themes was conducted. This review involved revisiting the data and cross 

checking the themes generated. After finalizing the list of themes, each theme was given 

a name and a clear definition. Finally, the results of the analysis were synthesized and 

written up.  

This multi-step process of thematic analysis allowed us to identify key patterns and 

themes within the interview data, thus providing a deeper understanding of the 

integration of HIV and NCD's at PHC facilities in the studied countries.  

 

Ethical Approval 

The research conducted in this study obtained ethical approval from the University of 

Pretoria Faculty of Health Sciences Research Ethics Committee (reference 

number:591/2021). Prior to participating, all individuals involved provided written 

informed consent. The information sheet provided to the participants clearly stated that 

the study was voluntary and that they had the freedom to withdraw at any point if they 

chose to do so. Moreover, participants consented to recording of interviews, and these 

recordings were securely stored on a computer protected by a password. 
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Results 

The key informants comprised of individuals with backgrounds in medicine, nursing and 

monitoring and evaluation, with master’s degrees in public health and epidemiology. They 

all had over ten years working experience in the Ministry of Health.  

Cervical cancer, diabetes, and hypertension have been incorporated as main NCDs among 

PLHIV in all four countries. However, mental illnesses have not been explicitly integrated, 

although regular counselling for PLHIV is provided. Training specific to HIV integrated 

care has been reported in Eswatini and Zimbabwe indicating efforts to enhance healthcare 

professionals’ knowledge and skills in managing both HIV and NCDs. Among the countries 

studied, Eswatini is the only country that has an incorporated health information system 

that includes data on NCDs. Budget allocation for the HIV /NCD integrated care was only 

reported in Eswatini, while the other three countries considered it a work in progress, 

suggesting the need for further resource mobilization. All countries reported having all 

the necessary medicines  and technologies on the essential medicines list for primary 

health care facilities. National guidelines for HIV/NCD integrated care are available in 

Eswatini and Zimbabwe, while in Mozambique and Zambia, this is still work in progress. 

Reports for HIV/NCD care are available for Eswatini and Zambia (embedded in the HIV 

programme guidelines). Of the four countries, only Eswatini had begun to collect patient 

data on modifiable behavioural risk factors at the time of the study (Table 1). 
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Six themes emerged from the qualitative analysis and are reported in turn. 

 

The importance of integrating major NCDs into HIV Care 

The importance of integrating HIV and NCD care was recognized by all the participants 

in the mentioned countries. This recognition highlights the understanding that PLHIV are 

not only affected by HIV-related health issues but also by NCDs such as cervical cancer, 

diabetes, and hypertension. Examples are given below: 

 

Eswatini: “I think we are all aware that we have reached the 95-95-95 target and that is 

telling us that the HIV population is aging. And as they age(PLHIV) they develop NCDs. 

So we are now experiencing a high influx of people that are developing NCDs and we are 

seeing NCDs even before the age of 40 among those that are living with HIV. So, that is 

why we want to improve, we don’t want to lose the gains we have made in HIV, losing 

the clients just because we are not managing our NCDs as we are doing for HIV.” 

Mozambique: “Yes, I do think it is essential (Integrating HIV into NCD care) because, for 

example, we now know that the patients don't only have HIV, they have other chronic 

illnesses such as hypertension, diabetes. It's more common that we have to manage not 

only the HIV but also the diabetes, hypertension and the other chronic conditions. Drug 

administration may pose a challenge, because we cannot mix some drugs and if we don't 

know and if we don't integrate, sometimes it's very difficult to manage this.” 
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Zambia:” This talk of integration has just started. We have some strategic plan documents 

and some components of integration, but  they have not yet been implemented.” 

 

Mental illnesses have been relatively overlooked by comparison to other 

medical conditions. 

 

The recognition of mental Illnesses, although significant has not received the same level 

of attention as physical ailments. The journey towards full integration of mental illnesses 

into HIV care is a work in progress. 

The following are some of the examples of what respondents said: 

Zambia: ” Ministry of Health has plans to include psychologists on the list of health 

workers to be incorporated into the health system  to ensure that as mental health 

services are expanded not only should the number of mental health care workers increase 

but the range of services being made available which means the range of specialist will 

also need to be broadened.” 

Zambia: “Under the project (we have included mental health specialists in provinces 

outside of Lusaka (the capital city). It is work in progress”. 

Zimbabwe: “We are still behind with COVID issues of mental illnesses. For advanced 

disease with mental health problems, we provide specialised care. We are just starting to 
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work on systems at primary level. Mainstream issues of drug abuse are also linked to 

mental health issues and government is working to address this.” 

 

Drug stock-outs and availability of laboratory tests are a challenge. 

All key informants highlighted two critical challenges affecting provision of the integrated 

health service at PHC facilities: drug stock outs for NCDs and limited availability of 

laboratory tests. These issues have significant implications for patient care and pose 

substantial hurdles for healthcare providers. Quotations below demonstrate this point. 

Zambia: “There are rarely stock outs of antiretroviral drugs whereas it is not uncommon 

to have drug stock outs for the other major NCDs.” 

Zambia: “Sometimes, you find that there are no laboratory tests for NCDs.” 

Mozambique: “For example, for hypertension you find that you start a patient on a 

particular drug and then when they come back for review, you do not have the drug you 

initially prescribed for them.”  

Mozambique: “Sometimes laboratory tests are not  available due to a lack of reagents.” 

 

Scarcity of Funding for NCDs. 

Another significant challenge identified by the participants is the limited funding available 

for the care and management of NCDs. Although NCDs pose a growing burden on 

healthcare systems in Southern Africa, the allocation of adequate financial resources to 
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address the prevention, treatment, and control of NCDs remains a major concern. While 

HIV is prioritised for funding, NCDs receive significantly less financial support from both 

national government and donors. 

The following quotes capture the essence of the responses : 

Zambia: “You will find that donors will fund HIV programmes but not  for NCDs and you 

will find that there is no budget allocation for NCDs.” 

Mozambique: “Maybe some of national taxes should go towards funding NCD care.” 

 

Countries have national guidelines on HIV/NCD integrated care. 

National guidelines are available in most of the countries studied. The statements below 

are examples of the key informants’ responses to the availability of national guidelines: 

Eswatini: “We have  national guidelines for integrated care and a training package for 

both NCD and HIV with a module on NCD and HIV.” 

Mozambique: “National guidelines are available for hypertension and diabetes.” 

Zimbabwe: “It is work in progress , although they are embedded in the National HIV/AIDS 

programme” 

 

The impact of COVID-19 on PHC services. 

Although the COVID-19 pandemic was devastating in the already struggling health 

systems of SSA, it presented opportunities to improve and strengthen the existing 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



   

110 
 
 
 
 
 
 

systems. Key informants’ responses to the impact of COVID-19 on PHC services are 

shown below: 

Eswatini: ‘With COVID-19, we realised we could now give both ARV drugs and those for 

NCDs at the same time. During COVID-19 through implementing partner’s support the 

country-initiated Community Commodity Distribution, where client medication was 

brought to the community where they live to assist them not to default as travel was 

restricted”. 

Eswatini: “We could now administer drugs that were not historically administered at the 

PHC level. NCDs services have been centralized at a doctor led facility , however, since 

2016 the country piloted decentralization of NCD services in one region. The pilot was 

conducted in 10 facilities which were intervention sites and 10 control sites. The results 

from the pilot confirmed that nurses have the knowledge and skill to provide NCD services 

at PHC facilities. The country is currently scaling up decentralization of the service and 

now sitting at 197 out of 229 PHC facilities. Decentralizing NCD services improves access 

to the service and improves adherence as the service is closer to the service recipients.” 

Zimbabwe: “Patients working in South Africa would usually ask their relatives to collect 

medication on their behalf. But this was not possible during COVID-19 hard lockdowns 

because of restricted travel. The SADC should consider facilitating health systems that 

allow patients visiting other countries in the region to access antiretroviral drugs and 

treatment for NCDs, particularly in the case of pandemics such as COVID-19.” 
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Discussion 

From the perspective of HIV/NCD program managers, the extent of HIV/NCD care 

integration in the four Southern African countries is at various stages. The efforts to 

achieve integrated care for HIV and NCDs in Southern Africa have been met with positive 

reception. However, it is evident that the process of integration is still under development. 

All four nations recognize the benefits of adopting an integrated HIV/NCD care approach. 

Integrated care allows for more accessible and affordable healthcare, particularly for 

PLHIV who face the burden of NCDs. It is important to report major NCDs alongside HIV 

data to monitor and evaluate healthcare systems effectively. 

Mental health is recognized as a public health emergency, including among PLHIV. 

Strengthening mental health services at PHC facilities in the studied countries is crucial, 

going beyond the regular psychosocial counselling and ensuring frequent availability of 

specialists at PHC facilities. Training counsellors and community health workers on 

addressing mental health issues could help prevent progression to advanced mental 

health conditions in PLHIV. 

Limited healthcare resources and workforce shortages are challenges in the four 

countries. Task shifting has previously been discussed as an option to deal with staffing 

shortages in resource-limited health care systems. Insufficient funding for NCDs further 

strains already overstretched healthcare systems in the four countries. Local resource 

mobilization and community driven fundraising initiatives  can help generate funds that 
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can supplement for shortages of medication and  laboratory tests at PHC facilities in these 

settings. 

The COVID-19 pandemic provided an opportunity to reimagine healthcare delivery do 

things differently. Provision of medication for longer periods for treatment adherent 

patients have reduced their number of visits to healthcare facilities. The pandemic has 

also exposed weaknesses in the existing healthcare systems, highlighting the importance 

of addressing NCDs to build a healthier and more resilient population that entails a more 

resilient population capable of facing future epidemics. 

Leaders are keen on integrating care, but they face challenges primarily stemming from 

the lack of resources necessary to foster integration. Furthermore, NCD's receive less 

funding compared to infectious diseases like HIV. Considering these challenges, it is 

crucial for LMICs to explore innovative strategies to encourage prevention and promote 

general health, thereby minimizing the development of diseases and alleviating the 

burden on health systems. 

Many NCDs can be prevented through non-pharmaceutical means and low-cost methods 

in the general population[7, 8]. Promoting regular exercise, healthy diets and adopting 

WHO buy-in strategies have been identified as cost-effective means of preventing NCDs 

in populations[8]. It is essential for countries in resource-constrained settings, such as 

Southern Africa, to consider these approaches even for PLHIV, where NCD burden is also 
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high, while pushing forward the HIV/NCD integrated care approach. By doing so, they 

can strive to achieve a healthier PLHIV population using limited resources. 

To establish a solid foundation for integrated care, it is of immense importance for the 

Southern African region to agree on models for defining integration within their respective 

health facilities. Additionally, guidelines should be developed to promote health in the 

region. These efforts will not only facilitate the integration of HIV and NCD care but also 

contribute to future epidemic preparedness. As was observed during COVID-19 

pandemic, individuals with existing co-morbidities such as cancer, diabetes, chronic 

respiratory diseases, overweight/obesity and mental health conditions were at a higher 

risk of having severe disease[23]. With established systems in place, countries will be 

better equipped to tackle epidemics and pandemics in a cost-effective manner at the 

regional level. 

 

Study limitations 

The study was limited in that it considered integration only from the perspective of the 

provider at a national level. Measuring the extent of integration is complex given its 

multifaceted and intricate nature. The study looked at the number of NCDs that are 

screened and/or treated at PHC facilities in the countries studied as a measure of extent 

of integration. This was a quite simple definition that could not clearly distinguish the 
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levels of integration between countries. However, the interviews and perspectives from 

the Managers gave some insight into the levels of health care service provision. 

 

Conclusion 

The findings in this study demonstrate varying levels of progress in integrating NCDs 

among PLHIV across the four countries, with Eswatini showing a more advanced state of 

integration in several aspects compared to Mozambique, Zambia, and Zimbabwe. We 

recommend strengthening of healthcare systems to provide increased mental healthcare 

at PHC level. Furthermore, we recommend local and community-initiated fund-raising 

initiatives to supplement shortages of resources at PHC facilities. 

 

What is already known 

● Integrated health service delivery is a complex and multifaceted phenomenon. 

● There is a need for strengthening of the health systems in SSA to  integrate 

HIV/NCD care at PHC level. 

● The already under resourced PHC service faced several challenges during the 

COVID-19 pandemic. 

 

What this study adds 
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● This study is the first published analysis of the implementation success of the 

extent of integrated HIV/NCD care from four countries, in SSA as informed by 

national HIV programme managers.  

● As a pioneering paper, this research contributes to the existing body of knowledge 

on the extent of HIV and NCD care integration at PHC facilities in resource limited 

settings.  

● The study specifically examines the perspectives on the extent of integration of 

national HIV/NCD programme leaders in four countries situated in the Southern 

African region, which has the highest number of PLHIV, worldwide and shows gaps 

for implementation in strengthening the integration of HIV/NCD care program in 

the region as informed by the national programmes. 
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Table 1: The extent of integration of HIV and NCD care in Eswatini, Mozambique, Zambia, and 

Zimbabwe.  

 

Country NCDs 

integrated 
into HIV 

Programme 

Training for 

HCWs for 
NCD 

management 

at PHC 
facilities 

Availability 

of Health 
Information 

System 

Essential 

Medicines 
/Technologies  

Budget 

Allocation 
for NCDs 

Availability 

of national 
guidelines 

Availability 

of reports 
for 

NCD/HIV 

integrated 
care  

Availability 

of data 
collected 

on Patient’s 

Modifiable 
Behavioural 

risk factors 

Eswatini cervical 

cancer, 
CRDs, 

diabetes and 

hypertension 

Yes(quarterly) Yes All medications 

are available on 

Yes Yes Yes Have just 

been 
incorporated 

tobacco use, 

alcohol 
intake and 

diet. Physical 
activity data 

is collected in 

Client 
Management 

Information 

system 
(system used 

to collect 
routine data) 

Mozambique cervical 

cancer, 
CRDs, 

diabetes and 

hypertension 

During formal 

education and 
occasional 

trainings 

No All medications 

are available 
but with regular 

stock outs 

Work in 

progress 

Available for 

hypertension 
and diabetes 

No No 

Zambia cervical 

cancer, 
CRDs, 

diabetes and 

hypertension 
– at an 

infancy stage 

Work in 

progress 

No All medications 

and 
technologies 

are available on 

the essential 
medicines list 

Work in 

progress 

Embedded 

in the HIV 
programme 

guidelines 

Segments in 

the HIV 
national 

report 

No 

Zimbabwe cervical 
cancer, 

CRDs, 
diabetes and 

hypertension 

Yes(as 
needed) 

No All medication 
and equipment 

are available for 
primary health 

care 

Work in 
progress 

Yes Work in 
progress 

No 

*AIDS=acquired immunodeficiency syndrome; CRD=chronic respiratory diseases; HIV=human immunodeficiency virus; HCW=health care workers; 

NCD=non-communicable diseases, PHC=primary health care,   
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Chapter 5: The cost of  integrated HIV/NCD care 
 
An investigation of the extent of integration from the perspective of national HIV program 

managers revealed that there was insufficient funding for national NCD programs. 

Knowing the cost of providing an integrated HIV/NCD care service is important as an aid 

to resource mobilization, budgeting, and planning. Furthermore, there are limited data on 

the cost of integrating HIV/NCD care at PHC facilities. As a result, it is necessary to 

determine the cost of providing integrated HIV and NCD care at primary healthcare 

facilities in the region. However, because of limited resources, a cost study at two PHC 

facilities in South Africa was conducted as a case study. 

 

This chapter is presented in a manuscript format. The article was published in the Public 

Health in Action journal and is titled “The integrated care costs of HIV and non-

communicable diseases in South Africa.  

Chapter 5 presents the costs of integrating HIV/NCD care at PHC facilities from a 

provider’s perspective. The annual cost of providing integrated HIV/NCD care was 

approximately $200 per patient, assuming stable patients in care without complications 

at the two PHC facilities. This study highlights the scarcity of comprehensive and 

accessible costing data, underscoring the need to develop robust costing databases for 

integrated HIV/NCD care using techniques such as the activity-based costing method.  
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Chapter 6: A framework of integrated HIV/NCD care 
 

After estimating the cost of integrated HIV/NCD care, this culminated sufficient data that 

we required to begin developing a framework for integrating HIV/NCD care at PHC 

facilities in Southern Africa 

Chapter 6 utilised findings from Objectives 1 to 3 to inform the development of a 

framework of integrated HIV/NCD care. This chapter is presented in the manuscript 

format according to journal requirements. The manuscript has been submitted to the 

International Journal of Integrated Care, and is currently under peer review. The 

manuscript is titled “A framework for implementing integrated HIV and non-communicable 

disease care at primary health care facilities in Southern Africa”. 

This chapter introduces a framework for integrated HIV/NCD care in Southern Africa 

using a modified version of the BFFS method. The framework introduced seven new 

themes, which included prioritizing NCDs per country for integration, fostering stakeholder 

partnerships, addressing the mental wellbeing of healthcare workers, unified health 

information systems with improved privacy and confidentiality measures, establishing 

costing databases for HIV/NCD integrated care, implementing enhanced monitoring and 

evaluation procedures, and exploring opportunities for regional coordination.  
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Abstract 

Introduction 

Comorbidities of HIV/AIDS and non-communicable diseases (NCD) are on the rise, 

affecting up to 30% of individuals  living with HIV/AIDS. Sub-Saharan African  countries 

experience notably high rates of  these comorbid presentations. The conventional 

approach of treating NCDs separately from HIV/AIDS care has been criticised for  

inefficiency, highlighting the need for integration. This study addresses this need by 

developing a framework for integrating NCD care into HIV programs at primary healthcare 

facilities in Southern Africa. 

Methods 

This study was a component of a broader study looking at the burden, extent and cost of 

integrating HIV/NCD care at primary health care facilities in Southern Africa. To inform 

the framework, we utilised a modified version of the ‘Best fit’ framework synthesis method. 

Thematic analysis was utilised as the primary method of analysis. 

Results 

The study expanded upon existing framework themes related to effective team-working, 

organizational leadership, patient-centred care, community and patient/provider 

partnerships by introducing seven new themes. These new themes include prioritizing 

NCDs per country for integration, fostering stakeholder partnerships, addressing the 

mental wellbeing of healthcare workers, unified health information systems, with improved 

privacy and confidentiality measures, establishing costing databases for HIV/NCD 
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integrated care, implementing enhanced monitoring and evaluation procedures, and 

exploring opportunities for regional coordination. 

Conclusion 

There are opportunities for improving current implementation frameworks for integrating 

HIV/NCD care in Southern Africa by utilising the established HIV care platforms. 

 

Key words: Framework, HIV, Integrated, noncommunicable diseases, primary 

healthcare, Southern Africa  
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Background 

Human immunodeficiency virus infection (HIV) and non-communicable diseases (NCDs) 

remain important public health problems in Southern Africa, which is the home of the 

majority of people living with HIV (PLHIV), globally. [1] 

The prevalence of HIV is highest in Eswatini (25.9%), [2]  followed by Lesotho (19.3%), 

[3] Botswana (16.4%), [4]and South Africa (13.9%).[5] Furthermore, South Africa has the 

highest number of PLHIV at  8.5 million. [5] All the Southern African countries with a high 

burden of HIV also have a high proportion of NCD related deaths. For example, Eswatini, 

Lesotho , Botswana and South Africa have NCD related death proportions of 37%, 32%, 

46% and 51%, respectively. [6] 

Despite countries having attained the UNAIDS 95-95-95 targets, [1] gains made in HIV 

care may be lost due to the rising burden of NCDs, as indicated by a recent systematic 

review with the burden of NCDs among PLHIV, ranging from 1% to 30%. [7] Criticism has 

been directed towards the conventional approach of treating NCDs in PLHIV separately 

from HIV/AIDS care, deeming it clinically inefficient. Consequently, the integration of NCD 

care into the HIV care programs emerges as a novel treatment paradigm providing 

benefits of leveraging on the well-established HIV care programs in the Southern African 

region to strengthen health systems for provision of NCD care at primary health care 

(PHC) facilities. [8-13] Notably, the establishment of an integrated HIV/NCD care 

programme provides an opportunity to expand these services to the rest of the population, 

and thereby fostering universal health coverage (UHC). [10] 
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Guided by the above noted priority, the current study sought to address the pressing need 

for integrating HIV and NCD care in PHC facilities in Southern African countries. Our 

objective was to formulate a comprehensive framework that facilitates the seamless 

integration of HIV and NCD care, thereby enhancing the effectiveness of health systems 

in these resource-constrained settings. 

 

Methods 

The methodology adopted for the study was made up of four empirical and theoretical 

data collection approaches. (Figure 1)  
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Figure 1: The four data collection approaches utilised to build the framework  

 

 

 
Literature Review 

(No. of studies =17) 

 Cost of Integration - comparative case studies of two PHC facilities  

(No. of clinicians interviewed = 2) 

 Extent of Integration study 

 (No. of key informant interviews = 5) 

 Systematic Review 

 (No. of studies=186) 
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We utilised a modified version of the “Best Fit” framework synthesis (BFFS)  method 

described by Carroll C et al. [14] This method involves both framework and thematic 

analysis techniques to compile the synthesis and is usually accompanied by a systematic 

review of literature. The BFFS was selected as our preferred approach owing to its more 

comprehensive application of analytical techniques. We utilised the following steps of the 

BFFS method: 1) Formulated the review question 2) Conducted a literature review  to 

identify existing conceptual or theoretical frameworks for integrating NCDs into HIV care 

at PHC facilities or general chronic disease care integration into PHC services. 3) The 

results of the review were analysed to construct an a priori framework 4) Coded the study 

evidence against the a priori framework 5) Interpreted any data that could not be placed 

within the framework using inductive, thematic analysis 6) Developed a new framework 

incorporating both the a priori and new themes identified from the primary research, 

including insights from three prior studies. 7) Further thematic analysis resulted in the 

creation of a conceptual model.  

The selected theoretical framework was reduced to its key elements and variables which 

formed the themes of the a priori framework. Evidence from the identified studies from 

the search were coded along with the primary data collected from three prior studies. 

Figure 2 offers a summative overview of the framework development process.  
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Figure 2: Summary of the framework development process 
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In our study we utilised a non-systematic literature search because we wanted to inform 

the framework from insights obtained from three prior studies, that included a systematic 

review, hence the authors were familiar with the current publications. The three preceding 

studies included a systematic review on the burden of non-communicable diseases 

among PLHIV, [7] an extent of integration study (unpublished data) and costing of 

providing an integrated HIV/NCD care service as case studies at PHC facilities in 

Southern Africa. (unpublished data) During the  extent of integration study, we interviewed 

national HIV programme managers that shared their perspectives and insights on the 

extent of integrated HIV/NCD care within their respective countries. Furthermore, based 

on the costing study, health facility managers provided insights into the integrated process 

of caring for patients with both HIV and NCDs. 

We conducted the literature search on Pubmed and Google scholar. Authors were familiar 

with keywords utilised for the search from prior studies conducted for the integration of 

HIV/NCD care in Southern Africa. The main search terms used were “Integrated”, 

“framework”, “HIV”, “AIDS”, “NCDs”, “Diabetes”, “cardiovascular disease”, “hypertension,” 

“depression”, “chronic respiratory disease” and Äfrica”. 

The main selection criteria focussed on the theme of integrated HIV care with  any of the 

four major NCDs and depression in Sub Saharan Africa. The literature search utilised the 

snowball search strategy based on keywords, concepts and themes in order to 

complement information from our previous studies. Selected studies included both peer 

reviewed publications and grey literature. 
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Themes forming the a priori framework were identified from the selected study with a 

conceptual framework on the integration of NCDs into primary health care services.  

The evidence from the selected studies was coded along with the primary data collected 

from three preceding studies. We selected 19 publications that informed the development 

of the framework. 

Involvement of people with lived experience  

The first author possesses lived experience as defined by the International Journal of 

Integrated Care(IJIC). Her specific involvement is described in the author contributions’ 

section. 

Ethics 

Ethical review for this study was obtained from the  University of Pretoria, Faculty of 

Health Sciences, Ethics Review Committee (Ref number: 591/2021).  

Results 

The study aimed to develop a framework for the integration of NCD care into HIV/AIDS 

care programmes in Southern Africa.  

From the literature review, we selected a framework on chronic disease care integration 

into PHC services developed by Simon and Aileen, 2022. [15] This framework was based 

on the chronic care model(CCM),[16] and the innovative care for chronic conditions 

framework (ICCCM). [17] The a priori themes are shown in Table 1. People living with 

HIV, without complications in SSA, are cared for at PHC level. For this reason, we utilised 

this framework to develop a framework for integrating NCDs into HIV care. We isolated 
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the themes from this framework to determine the a priori themes. From the 17 other 

selected articles, we coded for themes to either provide more evidence for the existing 

themes or to develop new themes for the framework. Among the articles that were used 

to inform the framework were the WHO Afro framework 2017 [8] and the WHO 

implementation guidance on integrating the prevention and control of NCDs in HIV/AIDS, 

tuberculosis, and sexual and reproductive health programmes.[10]  

 

A priori Framework themes 

1. Effective team-working to deliver continuity and coordinated proactive 

care 

2. Organizational leadership, culture, and mechanisms to promote quality 

and safety 

3. Equipped health care teams to deliver evidence-based patient-centred 

care 

4. Empowerment and support of patients for self-management and 

prevention 

5. Use of data collection systems to facilitate effective care and follow-up 

6. Community partnerships to promote awareness, mobilize resources and 

support health service provision 

7. Improving patient access to chronic disease care 

8. Task shifting 

9. Clinical mentoring 

10. Stigma and confidentiality 

11. Patient provider partnerships 

 

Table 1: A priori framework themes for integrated chronic disease care into primary 

healthcare services [15] 
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Identification of new themes 

Identifying priority NCDs for each country for integration into HIV care services 

This theme was derived from the WHO guidance document [10] and supported by Kintu 

et al.[11] Furthermore, a recent systematic review showed that despite numerous studies 

on the burden of NCDs among PLHIV in SSA, data was not available for most of the 

countries in the region.[7] The majority of studies are conducted in a few select countries 

signifying the need for more research to be conducted in underrepresented countries in 

order to identify which NCDs should be prioritized in their respective HIV/NCD programs. 

As stated by WHO, there is a need for context specific findings per country. [10] Upon 

identification of the priority NCDs, the need to adapt WHO guidelines to context specific 

guidelines arises. [8] 

 

Stakeholder Partnerships for HIV/NCD integrated care at PHC 

The a priori framework alludes to the importance of patient/provider, and community 

/provider partnerships.  Additionally, WHO [10] included private/public partnerships as 

important in the delivery of an integrated NCD service. Resultantly, we reframed these 

themes to create “stakeholder partnerships” as important for HIV/NCD integrated care 

service delivery at PHC facilities. These partnerships could allow for resource 

mobilization, for example formation of drug clubs, with the support of the community, to 

supplement drug shortages. [18] The private/public partnerships in addition to resource 
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mobilization, could be ideal platforms to engage corporates that are directly involved in 

industry that is involved with products that are known to promote NCDs in the general 

population, such as the tobacco, food and alcohol industries. [10] With all stakeholders 

engaged, prevention and care for NCDs among PLHIV is likely to improve and strengthen 

the health systems. 

Supporting the mental wellbeing of healthcare workers 

The increase in workload due to an integrated HIV/NCD service has been reported in a 

recent scoping review.[12] Although task shifting has been identified as remedial to staff 

shortages and assisting with handling workload, it is not uncommon for healthcare 

workers (HCWs) to experience burnout. [19] Some of the proposed solutions to support 

HCWs from the a priori themes highlighted the need to incentivize HCWs, both financially 

and non-financially. [8, 10, 15] Additionally, we found a need to go a step further to 

prioritize the mental wellbeing of HCWs. [20] 

Establishment of health information systems for PLHIV that have HIV and NCD data 

in one place and to improve privacy and confidentiality of patients 

There is a need for integrating the health information systems to have patient health 

records for PLHIV in one place for HIV and NCDs. From the costing study (unpublished) 

we found that HIV data was kept separate from the NCD data. In addition to providing 

efficiency for accessing patient health records, integrating health information systems 

could also aid in mitigating stigma at the PHC facilities as all patients carry similar 

coloured and barcoded patient cards. It was noted from the extent of integration study 
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(unpublished) that some countries have disease-specific colour coded patient cards. This 

system may foster stigma, unlike the use of patient barcodes that are not identifiable with 

a particular disease. This theme also speaks to the a priori component of improving data 

collection systems to facilitate effective delivery of health care. [8, 10, 15] 

Establishment of a costing database for HIV/NCD integrated care 

Due to the dearth of costing and cost effectiveness data for HIV/NCD integrated care, 

creation of costing databases [13] for PHC facilities would improve the availability of such 

data.  

In our case study, we utilised the activity-based costing method [21] to estimate the cost 

of HIV/NCD integration at two PHC clinics in South Africa, as case studies, a method that 

can be used routinely for costing of the integrated programme, ensuring availability of 

costing data that can be used for budgeting, resource mobilisation, and research. 

Improved monitoring and evaluation processes that inform progress made in the 

HIV/NCD integrated programme 

Including NCD care performance indicators into the HIV monitoring and evaluation 

program will help visualise progress made with respective performance indicators such 

as patient outcomes for both NCDs and HIV.[8, 10] In a similar way that HIV programme 

performance indicators are well designed and utilised, there is a need to improve the 

monitoring and evaluation process of the HIV/NCD integrated service at PHC level. 
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Regional Coordination Opportunities 

As observed during the COVID-19 pandemic, Africa needs to utilise the regional 

economic communities to strengthen their health systems and fight future pandemics 

more effectively. [22] For example, the Southern African Development Community 

(SADC) can be utilised to implement integrated NCD care and facilitate coordinated 

efforts, with the inclusion of patients crossing borders [23] and requiring access to both 

HIV and NCD drugs. Well-coordinated regional efforts could prepare the existing health 

systems for future pandemics, having designed efficient systems and in turn produced a 

more resiliently healthy population. Additionally, regional efforts could aid in resource 

mobilization and provide opportunities for negotiated pricing for essential drugs with 

manufacturers. 

We show a summary of the developed framework for implementing integrated HIV and 

NCD care at primary health care facilities in Southern Africa. Figure 3 
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Figure 3: A summary of a framework for implementing HIV and non-communicable 

disease care at primary health care facilities in Southern Africa 
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Discussion 

This study employed a modified method of the BFFS to develop a conceptual framework 

for the integration of NCD care into the HIV care programs at PHC facilities in under-

resourced Southern African settings. Our framework development is based on the model 

of integration that incorporates NCD care into the existing HIV care platforms at PHC 

facilities [9] with a focus on prioritizing cardiovascular diseases, diabetes, cancers and 

chronic respiratory diseases, alongside mental illnesses. 

The a priori framework was based on the CCM and ICCCM models and further informed 

by primary studies on integration of HIV services with diabetes. [15] Constructing the a 

priori framework involved employing the BFFS method, utilising two systematic reviews: 

one for existing frameworks and models and another for primary studies on integrated 

HIV and diabetes in low and middle income countries (LMICs). The resulting  framework 

was patient-centred and thus focused on the micro (patient interaction) level integration. 

Building upon this foundation, the updated framework expands its scope to encompass 

the meso (public healthcare) level and the macro (community) level considerations. While 

maintaining its patient-centred approach, this framework extends beyond HIV and 

diabetes integration to include other NCDs, namely; cardiovascular diseases, chronic 

respiratory diseases, cervical cancer and depression. The framework was guided by 

WHO Afro and the recent WHO guideline document on integrating prevention and control 

of NCDs with HIV/AIDS programme thereby enhancing  the theoretical framework. 
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To effectively implement integrated HIV/NCD care services at the PHC level, its essential 

for countries to first identify priority NCDs and concentrate efforts on these. Given 

resource constraints, prioritization becomes imperative as an initial step. 

Stakeholder partnerships are pivotal in the successful implementation of integrated 

services. Collaborative efforts involving all community stakeholders enhances the 

likelihood of success. This theme expands beyond mere patient/provider  and 

community/provider partnerships to include the private/public partnerships, emphasizing 

the importance of community-wide engagement. 

Health care workers in our setting often face excessive workloads due to staff shortages 

and various challenges. Therefore, it is crucial for leadership to prioritize their mental 

wellbeing enabling them to deliver professional and compassionate care to clients. 

Integration of health information systems is also paramount. Leveraging technology 

allows for centralized data storage and visualization, potentially improving privacy and 

confidentiality by eliminating the need for disease specific identifiable patient cards or 

files. Additionally, addressing the paucity of costing data [13] for integrated HIV/NCD 

requires the establishment of costing databases utilising methods such as activity based 

costing. 

Enhanced monitoring and evaluation of the integrated HIV/NCD processes are 

necessary. Countries should collaboratively push the implementation agenda forward 

transcending theory to successful practice. Regional economic centres such as SADC 

can play a crucial role in coordinating these efforts. 
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The framework, builds upon the foundation laid by the a priori framework, introducing a 

heightened emphasis on integrating NCD services into HIV/AIDS programmes. It 

underscores the need to prioritize the NCDs for integration according to country-specific 

needs. Moreover, the framework broadens the scope of partnerships, now encompassing 

the private sector alongside other stakeholders, under the reframed theme of stakeholder 

partnerships, fostering a more inclusive  community engagement. 

Additionally, the framework prioritizes the mental wellbeing of the healthcare workers, 

advocates for the unification of health information systems and calls for the establishment 

of costing databases at PHC facilities to mitigate the scarcity of costing data. It also 

underscores the significance of regional coordination, highlighting opportunities for 

collaboration across borders. These enhancements aim to bolster the effectiveness and 

sustainability of integrated HIV and NCD healthcare delivery systems. 

 

Limitations of the study 

Although our study provides valuable insights, it is important to acknowledge that it had 

some limitations. Firstly, our search was not systematic, potentially resulting in the 

omission of informative publications. The BFFS method relies on available primary 

studies and there is generally a paucity of primary studies on frameworks for integrated 

HIV/NCD care at primary healthcare facilities in LMICs. Additionally, our key informants 

contributing to the development of the framework via our prior studies were from five 

countries within Southern African and the costing study was only conducted in one 
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country. Therefore, the generalisability of our results to the entire Southern African region 

may be limited. 

 

Implications for future research and practice  

Our findings underscored the necessity of assessing the burden of NCDs for PLHIV in 

most countries of Southern Africa to tailor context specific prioritization strategies in these 

under-resourced settings. In addition to training, it is crucial to offer incentives to 

healthcare workers who assume added responsibilities in integrated care, prioritizing both 

their workload and mental wellbeing. Despite observed progress in patient screening and 

care integration, there are gaps regarding unified health data systems for NCD and HIV 

data at primary healthcare level. We also observed the need for costing databases for 

integrated HIV/NCD care services at PHC facilities. There is a need for further research 

on cost effective strategies of integrating NCD care into HIV care programmes for PLHIV 

and expanding care to the general population, as a step towards universal health 

coverage. 
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Chapter 7: Synthesis of findings 
 
Following the development of this framework, the study moved on to synthesise the 

overall findings, culminating in a general discussion and conclusion. 

This chapter captures the climax of this PhD project, consolidating its findings across the 

various components of the thesis. It not only presents the strengths and limitations of 

these findings but also draws conclusions, identifies implications for future research, and 

offers recommendations to inform policymakers and to strengthen health systems in 

under-resourced Southern African settings.  
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Synthesis of Findings 

7.1 Introduction 
 
This chapter provides a comprehensive synthesis of findings from this thesis. It also 

assesses the methodological strengths and limitations of the entire study, culminating in 

key findings and recommendations intended to influence policy, practice, and future 

research endeavours. 

 

7.2 Background 
 
The integration of HIV and non-communicable diseases (NCDs) services has been widely 

discussed for its potential benefits. However, there remains a significant lack of 

information regarding the burden of NCDs among people living with HIV (PLHIV), the 

extent and cost of integrating HIV/NCD care, and frameworks for implementing integrated 

NCD care within established HIV programmes at PHC facilities in Southern Africa. This 

region and Eastern Africa is home to the majority of PLHIV globally (54%) [1] and is also 

experiencing a growing burden of NCDs among both PLHIV and the general population. 

[2-4] 

While integrating NCD care into HIV programmes is recognized as a promising approach 

for managing comorbidities among PLHIV, the absence of cost and cost effectiveness 

data [5], coupled with limited frameworks suitable for resource-constrained settings, 

presents significant public health challenges. This situation hinders progress and the 

realization towards the third sustainable development goal, which targets reducing by one 
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third premature mortality from NCDs through prevention and treatment and promotes 

mental health and well-being by 2030, [6] particularly in Southern Africa. There are 

several gaps to offering comprehensive and integrated care for PLHIV at PHC facilities in 

the strained healthcare systems of Southern Africa.  

This thesis aimed to address these gaps and provide insights to inform practice and policy 

decisions. Its goal is to foster the implementation of integrated HIV/NCD care in the region 

with a view of extending integrated care to the rest of the general population in Southern 

Africa. 

 

7.3 Summary of key findings 
 
The thesis has successfully informed the burden, the extent of integration, cost of 

integrated care and a framework of integrated HIV/NCD care in Southern Africa. This was 

achieved by conducting a systematic review on the burden of NCDs and their risk factors 

in Sub Saharan Africa, [7] a qualitative study that interviewed national HIV program 

managers on the extent of HIV/NCD integration in the region, a comparative costing study 

of HIV/NCD integrated care conducted at two PHC facilities in South Africa, and the 

development of a framework for integrated HIV/NCD care using a modified version of the 

Best Fit Framework Synthesis method. [8] 
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7.3.1 The burden of NCDs among PLHIV 
 
From the systematic review, we estimated the burden of NCDs and their respective risk 

factors among PLHIV in SSA. Hypertension had the highest number of studies (n=97) 

followed by overweight/obesity (n=85), smoking (n=84) and diabetes (n=73). Being 

overweight/obese (32.2%) and depression (30.4%) had the highest prevalences. Alcohol 

consumption (22.3%) was more prevalent than smoking (6.4%) among PLHIV. Cervical 

cancer(n=12) and chronic respiratory diseases (n=11) had the least number of studies. 

Figure 1 
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Figure 1: Forest plot of pooled estimates generated by meta-analysis for prevalence of 

selected conditions among people living with HIV in Sub Saharan Africa [7] 

 

7.3.2 The extent of integrated HIV/NCD care at PHC facilities 
 
The extent of integration from the perspective of national HIV program managers showed 

that there is a varying degree of integration of the major NCDs and mental illnesses into 

the HIV programs at PHC facilities in the region. Hypertension, diabetes chronic 
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respiratory diseases and cervical cancer have been well integrated. However, little 

progress has been made regarding integrating mental illness screening with HIV care, 

apart from the initial psycho-social counselling that is offered upon diagnosis with HIV. 

Other factors such as regular drug stock outs, unavailability of laboratory tests due to 

insufficient funding for NCD programs were highlighted, as impeding integration. The 

COVID-19 pandemic affected provision of NCD care services but also provided an 

opportunity to offer healthcare services creatively. For example, adherent patients who 

were stable on treatment were given medication to cover longer periods of time and hence 

reducing the frequency of their hospital visits. Furthermore, some drugs that were 

historically only prescribed at tertiary level of care could also now be prescribed at PHC 

level. Additionally, opportunities for regional coordination in Southern Africa through 

regional economic communities, such as Southern African Development Community 

(SADC) were identified as having the potential to support countries in developing systems 

of HIV/NCD integration that can also be utilised within countries and across borders, to 

facilitate healthcare for PLHIV who travel across the region. This need for regional 

coordination was a notable challenge during the hard COVID-19 lockdown for PLHIV who 

were travelling and got stuck in other countries and could not access their medication. 

 

7.3.3 The cost of integrating HIV and NCD care 
 
The costing study established that the cost of integrating NCDs into HIV care programs 

at the two PHC facilities in South Africa were $261.60 and $226.30, per patient, per year, 
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respectively, using the activity-based costing (ABC) method. The personnel, drug, 

laboratory and overhead costs were utilised in this study. The major costs are personnel 

related costs, followed by drug costs. The primary drug expense for PLHIV is attributed 

to antiretrovirals which constitutes approximately 80% of total drug costs. 

 

7.3.4 The development of a framework for integrating HIV/NCD care 
 
We utilised a modified version of the Best-Fit Framework Synthesis (BFFS) method to 

develop the framework for implementing integrated HIV and NCD care at PHC facilities 

in Southern Africa. The study expanded upon existing framework themes related to 

effective team-working, organizational leadership, patient-centred care, community and 

patient/provider partnerships by introducing seven new themes. These new themes 

include prioritizing NCDs per country for integration, fostering stakeholder partnerships, 

addressing the mental wellbeing of healthcare workers, unified health information 

systems, with improved privacy and confidentiality measures, establishing costing 

databases for HIV/NCD integrated care, implementing enhanced monitoring and 

evaluation procedures, and exploring opportunities for regional coordination. 
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7.4 Discussion 
 
7.4.1 The burden of non-communicable diseases among PLHIV 
 
The systematic review determined the prevalence of major NCDs and their risk factors 

among PLHIV in SSA, based on a comprehensive analysis of 188 studies. [7] We found 

variations in disease prevalence compared to earlier reviews that focused on low- and 

middle-income countries (LMICs).[9] Depression emerged as the most prevalent NCD 

among PLHIV in SSA, affecting 30.4% (95% CI: 24.4–38.3), though other studies 

reported rates ranging from 24.4% (95%CI: 12.5 – 42.1) in LMICs  [9] to 36.3% (95%CI: 

28.4 – 44.2). [10] The disparity in estimates could be attributed to differences in diagnostic 

tools, study settings, and potential publication bias. 

 

Hypertension, the most common cardiovascular disease risk factor, was prevalent at 

20.1% (95% CI: 17.5–22.7) among PLHIV in SSA, similar to previous studies; 21.2% 

(95% CI: 16.3–17.1) in LMICs, [9] 19.9% (95% CI: 17.2–22.8) in Eastern and Southern 

Africa, [11] and 23.5% (95% CI: 16.6–31.0) in West and Central Africa. [11] Variations in 

measurement methods for blood pressure likely contributed to the slight differences 

observed across studies. [12] 

Diabetes prevalence was estimated at 5.4% (95% CI: 4.4–6.4, min 0.3%; max 41%), with 

a wider range than previous findings in SSA, that reported prevalence rates ranging from 

1% to 26%. [13] Cervical cancer and chronic respiratory diseases (CRDs) showed lower 

prevalence rates among PLHIV in SSA, at 1.5% and 7.1%, respectively. The prevalence 
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of cervical cancer was consistent with previous findings that reported prevalence of 1.3% 

- 1.7% in LMICs. [9] Meanwhile, the prevalence of CRDs was lower than the global 

estimate of 10.4% recorded in a systematic review that had most of its included studies 

from Europe with only four studies from Africa. Overweight/obesity was prevalent in 

32.2% (95% CI: 29.7–34.7) of PLHIV in SSA, which was similar to previous finding in 

LMICs. [9] The prevalence of hypercholesterolemia in this population was high and 

comparable to previous findings, at 24.3% (95% CI: 19.1–29.6). [9]. Smoking (7.7%) was 

less prevalent than alcohol consumption (19.7%), showing that interventions should 

target reducing alcohol consumption. Metabolic syndrome was notably prevalent at 

23.9% (95% CI: 19.5–28.3), and similar to previously reported rates, [14] with definitions 

varying across studies and possibly contributing to heterogeneity. 

Hypercholesterolemia and alcohol consumption showed high heterogeneity across 

studies, possibly due to differences in lifestyle and healthcare access among the study 

population. 

 

7.4.2 The extent of integration 

From the perspective of HIV/NCD program managers, the integration of HIV and NCD 

care in the four Southern African countries is currently at varying stages of development. 

While efforts to achieve integrated care have been positively received, the process is still 

evolving. All four nations that participated in the study acknowledge the advantages of 

adopting an integrated approach to HIV/NCD care. Integrated care enhances healthcare 
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accessibility and affordability, particularly for PLHIV who also face the burden of NCDs. 

[14] It is crucial to report major NCDs alongside HIV data to effectively monitor and 

evaluate healthcare systems. 

Mental health is recognized as a pressing public health concern, especially among 

PLHIV. [7] Strengthening mental health services at PHC facilities in these countries is 

vital. This includes extending beyond routine HIV-related psychosocial counselling by 

ensuring regular availability of specialists. Training counsellors and community health 

workers to address mental health issues can help prevent the progression to more severe 

conditions among PLHIV. 

Challenges such as limited healthcare resources and workforce shortages [15] persist 

across the four countries. Task shifting has been proposed as a strategy to mitigate 

staffing shortages in resource-limited healthcare systems. [16] Furthermore, insufficient 

funding for NCDs further strains the under-resourced healthcare systems. Local resource 

mobilization and community-driven fundraising initiatives are essential to supplement 

shortages of medications and laboratory tests at PHC facilities in these settings. Brikci 

2024 [17] has explored several innovative domestic funding mechanisms, primarily 

through tax strategies . 

The COVID-19 pandemic catalysed a rethinking of healthcare delivery. As an example, 

providing medication sufficient for longer periods, for adherent patients has reduced their 

need for frequent clinic visits. However, the pandemic also exposed weaknesses in 
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existing healthcare systems, underscoring the importance of addressing NCDs to build a 

healthier and more resilient population capable of withstanding future epidemics. 

While leaders are eager to integrate care, they face challenges primarily due to 

inadequate resources, exacerbated by NCDs receiving less funding compared to 

infectious diseases like HIV. In light of these challenges, it is crucial for LMICs to explore 

innovative strategies to prevent diseases and promote general health, thereby reducing 

the burden on health systems. 

Many NCDs can be prevented through non-pharmaceutical and cost-effective methods, 

such as promoting regular exercise and healthy diets. It is essential for resource-

constrained countries like those in Southern Africa to adopt these approaches, particularly 

for PLHIV who face a high burden of NCDs, while advancing the integrated HIV/NCD care 

approach. 

The perspectives of the national HIV programme managers were consistent with findings 

from a study conducted in Tanzania, that included both health care workers and PLHIV 

perspectives. [18] 

 

7.4.3 The cost of integrating HIV/NCD at PHC level 

We conducted a comparative case study of two PHC facilities in South Africa to determine 

the cost of integrated care for HIV patients with comorbidities, using the ABC Method. 

Specifically, we focused on analysing baseline costs without complications. 
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Examining two publicly funded PHC facilities, we found that despite differences in 

available resources, both facilities had similar annual estimated costs per patient ($261.6 

and $226.3), from the provider’s perspective. Our investigation highlighted a scarcity of 

comparable studies conducted in similar economic contexts to ours that could serve as 

benchmarks for comparison. However, a study on cervical cancer screening among HIV-

positive women in Johannesburg showed screening costs ranging from $3.67 to $54.34, 

depending on the method used. [19] 

Significantly, a cohort study conducted in Tanzania and Uganda [20] demonstrated that 

the costs of integrated care (HIV/NCDs) were lower than managing chronic conditions 

separately. Previous research has also indicated that incorporating NCD care into HIV 

programs can increase costs by 1 to 30% [6]. Therefore, there is a critical need for 

context-specific costing of integrated HIV/NCD services to inform healthcare systems. 

 

7.4.4 A framework for integrating HIV/NCD care at PHC facilities 

This study utilised a modified approach of the BFFS method to develop a conceptual 

framework for integrating NCD care into HIV care programs at primary PHC facilities in 

resource-limited Southern African settings. The a priori  framework was guided by the 

CCM and ICCCM models and informed by primary studies on HIV-diabetes integration in 

LMICs. Our framework built upon the a priori framework and prioritized cardiovascular 

diseases, diabetes, cancers, chronic respiratory diseases, and mental illnesses. 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



   

163 
 
 
 
 
 
 

The framework evolved from a patient-centred micro-level integration to include meso-

level (public healthcare) and macro-level (community) considerations. It expanded 

beyond HIV-diabetes integration to incorporate a broader spectrum of NCDs—

cardiovascular diseases, chronic respiratory diseases, cervical cancer, and depression—

aligned with WHO Afro and recent WHO guidelines on integrating NCD prevention with 

HIV/AIDS programs. 

Effective implementation hinges on identifying priority NCDs amidst resource constraints 

and fostering stakeholder partnerships across public, private, and community sectors. 

Recognizing the strain on healthcare workers, the framework emphasizes supporting their 

mental wellbeing to ensure quality care delivery. It advocates for integrated health 

information systems to streamline data management and enhance patient confidentiality. 

Addressing the scarcity of costing data, it proposes establishing costing databases using 

methods like activity-based costing. 

Enhanced monitoring and evaluation are critical for translating theory into practice. 

Additionally, the framework recognises the importance of regional coordination in under 

resourced Southern Africa. By broadening partnerships, prioritizing healthcare worker 

welfare, and improving data integration and costing practices, the framework aims to 

strengthen integrated HIV/NCD healthcare systems' effectiveness and sustainability. 
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7.5 Strengths of the study 
 
The systematic review included 188 studies conducted in 21 countries within SSA, 

representing 2,838,350 million PLHIV. This was a large sample size and a good 

representation of data that is available in the region. Moreover, the systematic review 

reported on the major NCDs, NCD risk factors and depression, thus explored a wide 

range of conditions which provided a good overview of the burden of NCDs among PLHIV 

in SSA. 

The extent of integration study is the first published analysis of the implementation 

success of the extent of integrated HIV/NCD care from four countries in SSA as informed 

by national HIV programme managers. As a pioneering paper, this research contributes 

to the existing body of knowledge on the extent of HIV and NCD care integration at PHC 

facilities in resource limited settings. The study specifically examined the perspectives on 

the extent of integration of national HIV/NCD programme leaders in four countries 

situated in the Southern African region, which has the highest number of PLHIV 

worldwide, and shows gaps for implementation in strengthening the integration of 

HIV/NCD care program in the region as informed by the national programmes. 

The costing study utilised the ABC method that  included personnel, drug, laboratory and 

overhead costs to estimate the integrated HIV/NCD care costs. It adds to the limited pool 

of data on costs of integrated care in the region, assuming baseline costs without 

complications. 
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The study developed a framework utilizing a modified version of the BFFS method. The 

framework covers the micro, meso and macro levels of integrated HIV/NCD care and was 

informed by primary studies, systematic and literature reviews; extensive data sources. 

 

7.6 Limitations of the study 
 

Despite the strengths of the study, it was not without limitations. For the systematic 

review, we only searched databases for which we had access. Therefore, we may have 

missed some relevant articles. Secondly, the included articles were only from 21 

countries. Therefore, our findings may not be generalisable to the entire SSA region.  

Furthermore, our findings may have been affected by publication bias, and therefore 

results need to be interpreted with caution. Our study focused solely on SSA, limiting 

generalisability, with most data concentrated in a few countries, potentially introducing 

bias. The systematic review did not include age and gender stratification, urban versus 

rural disparities, and differences in antiretroviral treatment (ART), to better understand 

NCD prevalence among PLHIV. 

 

The extent of integration study was limited in that it considered integration only from the 

perspective of the providers at a national HIV programme level. Measuring the extent of 

integration is complex given its multifaceted and intricate nature. The study looked at the 

number of NCDs that are screened and/or treated at PHC facilities in the countries studied 
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as a measure of extent of integration. This was a simple definition that could not clearly 

distinguish the levels of integration between countries. The target sample size was ten 

countries in the SADC region with HIV prevalence above 5%. After several efforts of 

contacting all the ten countries, only four consented to participate, limiting the 

generalisability of our findings. 

The comparative costing case study was conducted at two health facilities in South Africa 

due to insufficient resources. Data unavailability was an issue, hence we could not 

compare costs before and after integration. Furthermore, the findings of this study are not 

generalisable due to the economic diversity among the Southern African countries. 

The framework was informed by national HIV programme managers, who were the 

intended stakeholders to assess its acceptability. Through multiple engagements and 

interviews with these managers, their input significantly shaped the framework. As a 

result, it was unnecessary to explicitly ask them if the framework was acceptable to them, 

as their involvement throughout the process indicated their acceptance and endorsement 

of it. 

 

7.7 Conclusions 
 

The study aimed to assess the burden of NCDs among PLHIV in SSA, evaluate the extent 

and cost of integrating HIV/NCD care and to develop a framework for HIV/NCD integration  

in SSA. The investigation revealed a substantial burden of NCDs among PLHIV, with 
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varying degrees of integrated care across Southern African countries. Further research 

is warranted to report the burden of NCDs among PLHIV across SSA, as there is 

underrepresentation of countries and certain NCDs, such as cervical cancer and CRDs. 

Despite notable progress, national HIV program managers identified a persistent need to 

strengthen health systems. Significant strides were made in integrating screening for 

diabetes, chronic respiratory diseases, and cardiovascular diseases. Policymakers 

should facilitate the inclusion of screening and care for mental illnesses at PHC facilities 

by providing first responder cadre of staff at that level of care. The cost analysis estimated 

an average integration cost of $200 per patient annually for those stable and without 

complications at the primary healthcare level and emphasised the necessity for cost 

databases. These cost databases should be established at the PHC level, where they 

can be regularly updated and made accessible to decision-makers and researchers. 

These findings informed the development of a framework for implementing integrated 

NCD care within HIV programmes at PHC facilities, thereby influencing both practice and 

future research in this field. The components of the framework can be addressed 

simultaneously and require the involvement of all stakeholders (patients, healthcare 

providers, the community, private and public corporations, and non-governmental 

organisations). 
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7.8 Implications for future research and practice 
 

7.8.1 The burden of NCD 

Countries should conduct primary studies on the burden of NCDs in SSA, particularly 

where they are underrepresented. Future systematic reviews will need broader 

geographical coverage and more comprehensive studies on less represented NCDs to 

better understand and address their impact on PLHIV in the region. Researchers should 

ensure that negative findings are equally reported to minimize the effects of publication 

bias. Additionally, age and gender stratification, urban versus rural disparities, and 

differences in ART should be included in future studies. 

7.8.2 Extent of integration 

Future research should prioritize longitudinal studies to monitor the implementation of 

integrated HIV/NCD care services. These studies should adopt a mixed methods 

approach that incorporates patient perspectives and outcomes, offering a comprehensive 

view of the benefits of integrated care at PHC facilities across respective countries. 

Encouraging the preparation of regular country reports on integrated HIV/NCD care is 

essential to enhance data availability and foster collaborative efforts within the region. 

Coordination of these efforts could be facilitated by regional economic communities like 

SADC, promoting consistency and effectiveness in addressing regional PHC challenges. 

 

7.8.3 Costing 
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Future studies should delve into more granular costing of the integrated HIV/NCD care 

systems. This approach could offer valuable costing data for healthcare managers and 

researchers aiding in informed decision-making and resource allocation. The persistent 

challenge lies in obtaining accurate cost estimates, crucial for our constrained budgets 

and for prioritizing activities at PHC facilities. Future studies should also consider 

longitudinal costing studies that can provide data over time unlike the cross-sectional 

studies that provide data only for specific points in time, using methods such as the ABC. 

The development of costing databases and the unification of all HIV and NCD databases 

should be fostered, 

Additionally, there is a pressing need for multi-country costing studies of integrated 

HIV/NCD care in the African region to generate more generalisable data for efficient 

resource allocation in the under resourced healthcare systems.  

Negotiated drug pricing presents a significant opportunity for the Southern African region. 

Bulk purchases can provide leverage for African countries, particularly within the public 

healthcare system, enabling more favourable negotiations and potentially reducing 

healthcare costs. This approach should be considered while working on local drug 

manufacturing solutions.  

 

7.8.4 Framework 

Our findings underscored the necessity of assessing the burden of NCDs for PLHIV in 

most countries of Southern Africa to tailor context specific prioritisation strategies in these 
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under-resourced settings. In addition to training, it is crucial to offer incentives to 

healthcare workers who assume added responsibilities in integrated care, prioritizing both 

their workload and mental wellbeing. Despite observed progress in patient screening and 

care integration, there are gaps regarding unified health data systems for NCD and HIV 

data at PHC level. We also observed the need for costing databases for integrated 

HIV/NCD care services at PHC facilities. There is a need for further research on cost 

effective strategies of integrating NCD care into HIV care programmes for PLHIV and 

expanding care to the general population, as a step towards universal health coverage. 

These efforts will not only facilitate the integration of HIV and NCD care but also enhance 

preparedness for future epidemics and pandemics. The COVID-19 pandemic 

underscored the vulnerability of individuals with existing comorbidities, emphasising the 

need for robust healthcare systems capable of cost-effectively managing regional health 

crises. 
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Appendix C: University of Pretoria Ethics Approval 2023 
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Appendix D: University of Pretoria Ethics Approval 2022
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Appendix E: Ekurhuleni Health District Research Permission 2022 
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Appendix F: Participant’s information and informed consent – Extent of Integration  
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Appendix G: Informed consent – Costing Study 
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Appendix H: Proof of Submission: Extent of Integration Paper 
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Appendix I: Proof of Submission -Framework Paper  
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