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 Lipsky’s Theoretical Framework 

of Street-level Bureaucracy 

This describes the process whereby lower ranking employees of human service 

agencies utilize some level of discretion to determine actual public policy 

Screening  Systematic activities to identify populations with a particular condition or 

disease. 

Systems Thinking Theory  

 

This provides a deliberate and comprehensive suite of tools and approaches to 

map, measure and understand these dynamics. 

Sensitizing concepts These are constructs that are derived from the research participants' perspective, 

using their language or expressions, and that sensitize the researcher to possible 

lines of inquiry. 

 

 

 

 

 

 

 
 



 

 xvi 

Abstract 

Background: The rising tuberculosis -diabetes mellitus co-epidemic is threatening the advances made 

by global policy to reduce tuberculosis and diabetes mellitus prevalence. In 2011, the World Health 

Organization (WHO) and International Union Against Lung Disease (Union) launched the Collaborative 

Framework for Care and Control of Tuberculosis and Diabetes. The recommendations provided by the 

framework have been adopted by many countries, globally.  

The overall aim of this research was to explore the barriers and facilitators to the implementation of the 

WHO-Union collaborative framework in Ghana, from the perspectives of the policymakers, program 

managers, health facility managers, and front-line implementers (healthcare workers).  

Methods: Using an explorative qualitative study design, data was generated by employing a scoping 

review, documents review, in-depth interviews, and non-participant observation. In-depth interviews 

were conducted with 27 participants from Accra and Tamale in Ghana. All interviews were audio 

recorded (with participants’ permission) and transcribed verbatim, except for two interviews, whereby 

participants requested the interview not to be audio-recorded. Non-participant observation was guided 

by a checklist of sensitising concepts. Analysis was guided by the grounded theory to identify recurrent 

ideas which were coded and further grouped to develop themes. 

Results: This thesis presents key findings from research on the implementation of the framework in 

Ghana. The major outputs of this study included: 1) a scoping review to map evidence on the 

implementation of the framework, globally. 2)  paper one examines the systems and structures in place 

for implementing the collaboration of TB-DM management in the selected health facilities. 3) paper two 

explores the mechanisms of collaboration between the National Tuberculosis Control Program and the 

Non-Communicable Disease Control Program   at the national, regional, and local (health facility) levels 

of the health care system. 4) paper three addresses the experiences of frontline healthcare workers 

through the lens of Lipsky’s theoretical framework of street-level bureaucracy.  

Conclusion: The findings of this research support the implementation of the framework in Ghana. This 

has been enhanced by the increased staff capacity and institutionalization of screening. However, gaps 

still exist which require increased awareness about TB-DM comorbidity, and increased support for in-

service training to curb the rising TB-DM comorbidity. 

 

 
 

 



 

 
 

1 

 

Chapter One: Introduction and overview of the thesis     

1.1 Background 
This chapter presents the global and national overview of tuberculosis (TB) and diabetes mellitus (DM) 

comorbidity and how the World Health Organization (WHO) and International Union Against Lung 

Disease (Union) Collaborative Framework for Care and Control of Tuberculosis and Diabetes, proposes 

to address the growing TB and DM co-epidemic. This chapter also provides the problem statement, 

research questions, general and specific objectives, significance of the study, as well as an overview of 

the thesis. 

 

1.1.1 Double burden of disease 
Over the past decade, the global mortality and morbidity due to infectious disease have declined, 

however, low and -middle- income countries (LMICs) are still grappling with high levels of infectious 

disease[1]. The growing burden of chronic non-communicable diseases (NCDs) has negatively impacted 

the LMICs, as they are concurrently dealing with infectious diseases burden[2] . According to the WHO, 

chronic NCDs are well-known leading causes of mortality, globally, representing 70% of all deaths, 

worldwide [3] . Key amongst the common NCD risk factors is lack of physical activity, tobacco use, 

and obesity and these factors are of public health nature in all countries, particularly LMICs, which 

account for 75% of NCDs-related mortality, globally[4] . The growing NCDs combined with infectious 

disease, have culminated into the double burden of disease[4, 5].  

 

For many decades, developing countries have implemented intervention strategies, aimed at reducing 

and ultimately eradicating communicable (infectious) diseases, including malaria, tuberculosis, and HIV 

and AIDS [4]. The flip side to focusing on communicable diseases has been the proliferation of chronic 

NCDs, such as hypertension, cancers, chronic obstructive pulmonary disease, and diabetes[4] . The 

consequence of NCDs poorly impacts the health status of populations, as well as adversely affect the 

health systems capacity with resultant inadvertent increase in health cost[5] . People living with DM 

worldwide are expected to reach 693 million by 2045 with approximately 50% undiagnosed[6]. Like 

many other developing countries, Ghana is rapidly undergoing an epidemiological transition, which is 

associated with ‘westernization of lifestyle’, decreased physical activity, and unhealthy diet, and this 

transition is culminating in overweight and obesity[7, 8].The increase of these risk factors presently 

results in an increased burden of chronic NCDs, like diabetes mellitus and hypertension[4] . With 

approximately 80% of DM cases and 90% of TB cases occurring in LMICs, this emerging phenomenon 

of the double burden of disease (NCD and CD) is seen in the tuberculosis (TB) and diabetes mellitus 

(DM) comorbidity and has become a major public health problem[4, 9]. 
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The state of diabetes in Ghana is similar to other countries in sub-Saharan Africa with prevalence rates 

continuing to rise. The prevalence of DM among adult Ghanaians is estimated to be between 6 and 

13.9%, and these figures vary across geographical regions, with the southern part of the of the country 

reporting the higher rates. This may be linked to  level of exposure to the risk factors, including 

urbanization, poor dietary  practices, obesity and genetic make-up with many missing cases of 

undiagnosed individuals in the community [10]. 

 

The association between TB and DM was observed almost one hundred years ago, and in more recent 

times it has become a global epidemic [11]. DM has been identified as a risk factor for TB and 

prevalence of DM among TB patients ranges from 1.9% to 45%, globally. A number of DM patients 

were also found to have TB, with a prevalence ranging from 0.3%-14%[11-13]. Countries in Asia and 

Africa were found to have a higher prevalence of TB among DM patients and TB patients had high 

prevalence of DM in countries located in the continents of Asia, North America and Oceania[14].  

Estimates for TB-DM comorbidity in Ghana showed that DM prevalence among TB patients was two-

fold     higher than the general population. The double burden of these two diseases poses a strain on 

Ghana’s current health systems[15]. 

 

1.1.2. The World Health Organization Collaborative Framework for Care and Control of 
Tuberculosis and Diabetes  
 

In 2011, the World Health Organization (WHO) and International Union Against Lung Disease (Union) 

developed a collaborative framework to guide the care, prevention, and control of tuberculosis (TB) and 

diabetes mellitus (DM)[16] . This was in response to the rise in TB-DM comorbidity and concerns that 

comorbidity will derail all the gains made in the fight to reduce the prevalence of TB and DM, unless 

the situation is averted[9, 16] . This collaborative framework is expected to complement the core systems 

set up for the prevention and management of both diseases[16] . 

After the launch of the WHO-Union Collaborative Framework for Care and Control of TB and DM 

document, it was disseminated through the WHO’s offices to the various countries’ ministries of health 

and public health programs, involved in the prevention and care of DM and TB[16]. These countries 

were encouraged to adapt the framework to meet the needs of their national and local contexts[16] . For 

the past ten years, several LMICs like Ethiopia, India, Pakistan, China, Mexico, Nigeria, and Ghana 

heeded the call and adapted the collaborative framework to their contexts[13]. The WHO-Union 

Collaborative Framework for Care and Control of TB and DM offers twelve recommendations to guide 

policymakers, program managers, and healthcare professionals in the management of TB and DM 

comorbidity[16] . These are: 
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 “1. Joint coordination should be established at regional, district, and/or local levels (sensitive to country-

specific factors), with representation from all relevant stakeholders. Develop a joint plan of activities to 

be included in national plans for non-communicable diseases and TB.  

2. Surveillance of TB should be initiated among diabetic patients in settings with medium to high 

burdens of TB.  

3. Surveillance of DM should be initiated among TB patients in all countries.  

4. Where collaborative activities are being established, national programs should agree to a core set of 

indicators and tools to collect data for monitoring and evaluating activities to improve care and 

prevention of both diseases. Diabetes programs should explore the possibility of adapting the Directly 

Observed Therapy Short Course (DOTS) system to monitor and report diabetes cases and treatment 

outcomes.  

 5. Detect and manage TB in patients with diabetes. At a minimum, people with diabetes should be 

screened for chronic cough (that is, a cough lasting more than 2 weeks) at the time of their diagnosis 

with diabetes and, if possible, during regular check-ups. Those with positive TB symptoms should be 

examined as per national guidelines. Other diagnostic procedures (for example, for extrapulmonary TB) 

should also be pursued vigorously per national guidelines. 

6. Screening for TB diseases on broader indications (for example, for all people in whom diabetes is 

diagnosed, regardless of symptoms) should be explored as part of the research agenda to improve the 

diagnosis of TB among people with diabetes. 

 7. A referral system should be established so that patients suspected of having TB are promptly referred 

to TB diagnostic and treatment centres and evaluated in accordance with guidelines of the national TB 

control program. 

8. Case-finding for TB should be intensified by increasing awareness of and knowledge about the 

interactions between diabetes and TB, including joint risk factors, among health-care workers and the 

populations they serve.  

9. Health-care facilities, including diabetes clinics, should have in place an infection control plan that 

includes administrative and environmental control measures to reduce transmission of TB within health-

care settings. These measures should adhere to the WHO’s international guidelines for TB infection 

control.  

 10. Treatment and case management of TB in people with diabetes should be provided in accordance 

with existing TB treatment guidelines and international standards. The same TB treatment regimen 

should be prescribed for people with diabetes as for people without diabetes.  

 11. Detect and manage diabetes in patients with TB. Patients with TB should be screened for diabetes 

at the start of their treatment, where resources for diagnosis are available. The type of screening and 
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diagnostic tests should be adapted to the context of local health systems and the availability of resources 

while awaiting additional evidence on the best screening and diagnostic approach or approaches.  

 12. Management of diabetes in TB patients should be provided in line with existing management 

guidelines.” [16]. 

The objective of the collaborative framework is to address the timeliness to providing and receiving 

diagnosis and treatment for TB-DM comorbidity. The other objective was to contribute to the reduction 

of the incidence of both TB and DM[16] . According to the framework, mechanisms of collaboration 

include, developing a joint plan by all relevant stakeholders at the various levels, namely: local, district, 

and regional levels [16]. 

1.1.3 The State of the Framework Implementation -Global context 

In 2015, the Bali Declaration was signed as a follow up to the WHO-Union collaborative framework 

advocating for the implementation of the framework and research[9]. Operational and other types of 

research recommended by the framework are aimed at addressing queries on the proposed methods for 

bidirectional screening and co-management, to determine their efficiencies and cost-effectiveness [16]. 

Some countries, including Nigeria, the Democratic Republic of Congo, Tanzania, Kenya, Eswatini, and 

South Africa have piloted collaborative activities, since the launch of the framework[17, 18]. The two 

countries with the highest burden of TB-DM comorbidity are China and India and they have sought to 

find the best approaches to implementing the mechanisms of collaboration through large operational 

research studies[19, 20]. Notably, China and India are the highest and second highest populated 

countries in the world, respectively. Despite the two countries’ search for the best approaches to 

implementing the framework, the results from their framework implementation have not yet been 

published, however, authorities in both countries have given a policy directive for all TB patients to be 

screened for DM[19, 20]. The Cambodia Diabetes Association (CDA) developed a guideline for 

collaborative management of TB-DM based on the WHO collaborative framework, however, there is 

still insufficient evidence of drug-drug interactions in TB-DM patients[21] . 

1.1.4 Bidirectional screening in Ghana 

In 2007, the National Tuberculosis Control Program (NTP) in Ghana, conducted a review, which 

showed that TB case detection in the country was as low as 27% [22]. This necessitated the National 

Tuberculosis Health Sector Strategic Plan for Ghana (2009-2013) to highlight TB case detection as a 

priority area for intervention, leading to the implementation of bidirectional screening[22]. Almost ten 

years later (2017), low case detection persisted with the NTP only detecting 1/3 of the expected cases 

[23]. Many studies on bidirectional screening from other countries have generally been published, but 

the extent to which bidirectional screening is implemented and/or achieved in Ghana, has, to a large 

extent, been missing in the literature[22] . A study conducted in Ghana noted that there is some level of 

collaboration between the National Tuberculosis Control Program (NTP) and the Non-Communicable 
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Disease Control Program (NCDCP), however, a greater collaboration is needed, in order to ensure that 

TB screening in all diabetic clinics occurs[22]. 

 

1.1.5 Problem statement 

In 2011, the WHO-Union collaborative framework to guide the care, prevention, and control of the TB-

DM comorbidity was introduced[16]. However, Ghana continues to grapple with curbing a concurrent 

increase in TB and DM cases, resulting in an adverse effect on the health outcomes of populations co-

infected with TB and DM[15] . In recent times, the main focus of most research in Ghana on TB and 

DM has been on the detection, prevalence, and incidence rates, and therefore, there is limited evidence 

on the factors affecting the wider systems performance, which are likely to determine the success or 

failure of the implementation[22, 24, 25] . It is important to investigate the barriers and facilitators from 

the perspectives of the different stakeholders involved in the implementation process and by extension 

translating this policy into practice, including its effects on TB and DM care in Ghana. This study 

explored the implementation of the WHO-Union collaborative framework in Ghana, from the 

perspectives of program managers, health facility managers, and frontline implementers (healthcare 

workers), including any collaborators deemed to play a meaningful role in the framework 

implementation. 
 

1.1.6 Aim, objectives, and research questions 

1.1.6.1 Overall research question 

What are the barriers and facilitators to the implementation of the TB-DM collaborative framework in 

Ghana, from the perspectives of the key stakeholders? 
 

1.1.6.2 Main objective  
  This research aims to explore the barriers and facilitators to the implementation of the TB-DM 

collaborative framework in Ghana, from the perspectives of the policymakers, program managers, health 

facility managers, and front-line implementers (healthcare workers).  
 

1.1.6.3 Aim  
The aim of this study was to explore and describe   the implementation of the WHO-Union collaborative 

framework in Ghana, from the perspectives of the policymakers, program managers, health facility 

managers, and frontline implementers (healthcare workers).  

 

1.1.6.4 Specific research objectives 
 

1. To map evidence on the implementation of the WHO-Union collaborative framework, globally.  
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2. To explore the process followed by the Ministry of Health (MOH) in the adaptation of the 

framework in Ghana 

3. To understand how healthcare workers conceptualize their roles in the implementation of the 

TB-DM collaborative framework. 

4. To examine the systems and structures in place for implementing the collaboration of TB -DM 

management in the selected health facilities. 

5. To explore the processes of detecting TB in DM and DM in TB patients at the District, Regional 

and Tertiary levels of the health-care system. 

 
1.1.7 Significance of study 
The significance of this research was to identify the enablers and constraints to the implementation of 

the collaborative framework from the perspective of program managers, health facility managers, and 

frontline implementers (healthcare workers), as they are key stakeholders in the health delivery system. 

Findings from this study are anticipated to provide a better understanding of the barriers and facilitators 

to framework implementation from the perspectives of the stakeholders, so that most effective and 

efficient methods for the implementation can be tailored. Additionally, the study results will most likely 

contribute to appropriate contextualization of the policy guidelines to ensure better health outcomes of 

both TB and DM patients in Ghana and sub-Saharan Africa. 

 

1.2 Overall Methodology 
1.2.1 Theoretical underpinnings for this study 
 

Theories and frameworks are necessary for the design of research, to help the researcher understand 

health systems and human behaviour[26]. This study was guided by three theories: Lipsky’s street-level 

bureaucratic theory, the adapted version of Systems Thinking Theory, and Grounded theory[26-28]. 

These theories were used to guide the design of the study, development of research tools, the review of 

literature, data analysis, and the discussion of findings.  

 

1.2.2 Lipsky’s street-level bureaucracy theory 
Lipsky’s street-level bureaucracy theory submits that in any policy implementation, the role of frontline 

implementers is crucial to effective implementation[28].  Healthcare workers are at the forefront of the 

policy implementation process and  Lipsky’s theory describes the outlook and conduct of frontline 

workers as pertinent to the application of the policy in the course of their work[28, 29].  Frontline 

workers are the ones who have daily interactions with citizens and exercise discretion on which services 

are offered, how they are offered and the benefits and sanctions to the citizens[28]. This process is 

important in eliciting  how frontline  workers use their personal discretion, establish routines and 
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strategize, while interacting with their patients[30].  Frontline workers can “re-make” a policy that 

contradicts the original policy directive or their organization's goals, taking into account what is 

practicable and what is not[30]. In the health systems, front liners e.g., nurses, and doctors have direct 

contact with patients, therefore patients experience the policy at the level of the frontline worker[28]. 

 

 In this study, Lipsky's theory guided the researcher in understanding the role of the healthcare workers' 

“bottom-up” approach to the implementation of the WHO-Union collaborative framework. The 

healthcare workers' perception and understanding of the framework, their ability to adapt the framework 

in the process of service delivery are all the ways policy implementation is influenced by frontline 

implementers. An implementation strategy that recognizes “street-level bureaucrats” can negotiate and 

bargain to get ownership from the front liners and increase the potential of successful implementation 

[28].  

1.2.3 The Systems Thinking Theory  

This theory states that every system has many parts that interact with one another to allow it to fulfil its 

purpose, thus the implementation of any intervention has a consequence on the existing system directly 

and indirectly[31]. This theory helped the researcher to understand the full range of the effects of the 

intervention[31]. An understanding of the effects of the interventions allows implementers to prevent 

the negative results and promote the positive ones. The systems theory evaluates policy implementation 

by assessing key components and asking questions[31].  

 

Figure 2 Systems Thinking Theory  
Source: Adapted Version of Systems Thinking for Health Systems Strengthening[31]. 
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Process evaluation- This aspect looks at how the intervention is working in the system and the 

outcomes. Evaluation is focused on the governance, policy, and program levels[31]. 

Context evaluation-This dimension focuses on the observed effects in the system and whether they are 

due to the intervention or the behaviours of the actors in the structured system[31]. In this study, the 

systems theory was adapted to focus on the Process and Context Evaluation. This adaptation enabled 

the researcher to optimally explore the barriers and facilitators to the implementation of the collaborative 

framework for TB-DM[31].The study focused on the knowledge and experiences of relevant 

stakeholders and deduced how these vital pieces of information influenced their thoughts and responses 

to the protocols used in the collaborative framework. Using the context evaluation process, some of the 

questions that were asked included, what facilitates or impedes the intervention? What other co-

interventions are relevant? What else is changing in the system? Are there any unintended 

consequences?[31]  

1.2.4 Grounded Theory 
Grounded theory represents methods for generating and analysing data in qualitative studies. The 

grounded theory is used to discover and develop a theory about  phenomenon with minimal information 

available[32]. This theory is appropriate for this study because to the best of our knowledge there is little 

known about the state of implementation of the collaborative framework in Ghana. The researcher 

conducted a literature review before collecting data for this study to gain   more knowledge on the 

phenomenon from studies in other countries. This theory guided the researcher in data analysis to 

uncover the context and other factors in the implementation of the TB-DM framework from the 

perspective of the study participants. The context is critical in interpreting data generated[33, 34]. 
 

1.2.5. Description of study area 

Ghana, a country in West Africa has an estimated population of 26 million with males accounting for 

48.3% and females 51.7% of the total population[35]. The country is divided into sixteen (16) 

administrative regions (Figure 3), namely: Greater Accra Region, Ashanti Region, Eastern Region, 

Western Region, Ahafo Region, Western North Region, Bono East Region, Volta Region, Oti Region, 

Savannah Region, Upper East Region, Upper West Region and Northern Region, North East Region, 

Brong Ahafo, and Central Region. Christianity accounts for approximately 74%, whereas Islamic and 

traditional religions account for 18.5% and 7.5%, respectively[35]. The Northern, Upper East, and 

Upper West regions of Ghana continue to have the highest poverty headcount ratios above the national 

ratios[35]. 
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Figure 3 Map of Ghana 
Source:  Ghana Maps-Ghanaweb.com[35]. 
 

The Northern Region of Ghana has, as its capital, Tamale with the Tamale metropolis being the most 

urbanized in the region (Figure 4). Estimates show that 50.4% of the people are poor, compared with 

5.6-14.8% for the rest of Ghana, thereby making it the region with the highest number of poor people 

(1.3milllion) in the country[36]. The metropolis has a total estimated land size of 750 km sq. which is 

about 13% of the total land area of the Northern Region[35, 36]. 
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 Figure 4. Map of Northern Region, Ghana 
Source: Ghana Maps-Ghanaweb.com [35]. 
 
 1.2.5.1 Study Context 

This study was conducted in three health facilities located in the Tamale metropolis (Figure 4). These 

sites are Tamale Teaching Hospital, Central Regional Hospital, and West District Hospital, and they 

were chosen because they offer TB and DM care and serve as the focal point for referrals[37]. 

 

1.2.6 Study Design 

This study used qualitative methods to explore the implementation of the WHO-Union Collaborative 

Framework for Care and Control of TB and DM in Ghana. The grounded theory is the overarching 

design that guided the study processes[32]. This approach allows the theory to be generated from the 

data collected and suitable for research in areas with limited research evidence[32]. In this study, the 

researcher explored the implementation of the collaborative framework in Ghana, using the grounded 

theory, which allowed the data generated to render an explanatory theory of the state of the framework 

implementation. This theory guided the researcher in coding the data, comparing codes, and identifying 

analytical leads and categories[34].  Theoretical sampling, which is a method of continuously collecting 

data to generate theory, was employed in this study[32]. This was achieved by adding  more cases, more 

observations and connections were made, which were then compared to the previously developed 
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working hypotheses[32]. Data generated were expected to either confirm or challenge the 

implementation of the collaborative framework[34]. Data were generated over the period of three month 

(July to September 2019). 

1.2.6.1 Data generation techniques and tools  

 Data for this study were generated from a scoping review, documents review, in-depth interviews, and 

non-participant observation. The methods used are presented per each study objective. 

Research method: To address the first objective (1.To map evidence on the implementation of the 

WHO-Union collaborative framework, globally), the researcher conducted a scoping review of peer-

reviewed and grey literature on the available evidence on the implementation of the TB-DM 

collaborative framework, globally[38]. Using Arksey and O’Malley framework allowed the researcher 

to use an iterative approach and to engage with the following stages reflexively: 

Stage 1: identifying the research question  

Stage 2: identifying relevant studies  

Stage 3: study selection 

 Stage 4: charting the inclusion and exclusion criteria 

 Stage 5: collating, summarizing, and reporting the results[38]. 

Using keywords in the databases, title screening was performed, selected articles underwent abstract 

and full article screening by two independent reviewers.  

Sampling: Selection of eligible articles was guided by the inclusion and exclusion criteria. The inclusion 

criteria involved studies presenting evidence of Type 2 diabetes, TB-DM comorbidity among TB and 

DM populations, studies presenting evidence of bidirectional screening for TB and DM, as well as 

studies presenting evidence on mechanisms of collaboration in the management of TB and DM. All 

these studies had to have been published in the English language, between August 2011 and May 2021, 

given that the framework was first launched in 2011. The exclusion criteria included studies presenting 

evidence on Type 1 diabetes and those focusing on TB/ HIV.  Also excluded were studies published 

prior to August 2011 and those published in languages other than English. The PRISMA extension was 

used as a checklist for explaining the scoping review process and findings were analysed using the 

thematic content analysis approach and the results were presented in the form of a narrative report.    

Research method: To address the second, third and fourth objectives, namely: 2.To explore the process 

followed by the Ministry of Health (MOH) in the adaptation of the framework in Ghana, 3.To understand 

how healthcare workers conceptualize their roles in the implementation of the TB-DM collaborative 

framework, as well as 4.To examine the systems and structures in place for implementing the 

collaboration of TB -DM management in the selected health facilities, data were generated through in-

depth interviews. In-depth interviews are a research technique used in qualitative research to explore 
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participants’ perspectives on a phenomenon.  This was appropriate for exploring the phenomenon from 

the perspectives of policymakers and program managers, with respect to how the implementation of the 

collaborative framework was adapted to the setting in Ghana, as well as understanding the role of 

frontline implementers (healthcare workers) in the implementation process. Additionally, this method 

was used to assess the efficiency of systems and structures available for joint management of TB-DM 

in Ghana.   

Sampling: Process of in-depth interview-using a semi-structured interview guide with open-ended 

questions allowed participants to share freely and the researcher to gain greater insights into the barriers 

and facilitators of the implementation. Each interview guide was tailored for the different categories of 

participants (Appendix 2-5).  The interviews were conducted by the researcher in English, in line with 

the language competency of all the participants. This took place in a private room at the office of the 

participants within the health facility and lasted for about an hour.  
 

During interviews, questions were repeated, where and when necessary, to ensure that the correct 

meaning was conveyed[42] Topics explored were derived from the systems thinking model and 

collaborative framework [19, 34] and these included guidelines on care and control of TB and DM, 

challenges and opportunities affecting provision of care to TB and DM patients, experiences at health 

facility, the state of implementation (adequacy), exploring mechanisms for collaboration, detection, and 

management of TB in patients with DM and vice versa, as well as referral systems, monitoring and 

evaluation.  

The participants were encouraged to share in-depth, their insights without leading them, but ensuring 

that appropriate prompts were used. In-depth interviews were conducted over the period of three months 

(July to September 2019). 

Study population: Participants for this study were purposively selected. Health facility management 

and healthcare workers were drawn from TB and DM clinics at the three health facilities. Program 

managers were selected from NTP and NCDCP programs. In-depth interviews (IDI) were conducted 

with 27 participants made of two policy makers, two program managers, two health facility managers 

and twenty-one healthcare workers. All participants consented and interviews were audio recorded 

except two participants (institutional coordinator and medical doctor) who declined from their 

interviews being audio recorded but agreed for notes to be taken.  
  

 

Research method : To address the fifth objective (To explore the processes of detecting TB in DM and 

DM in TB patients at the District, Regional and Tertiary levels of the health-care system), the researcher 

used a non-participant observation approach to describe the process in place for bidirectional screening 

[39].  Non-participant observation is used to collect data by observing the activity of interest in a 

relatively unstructured way in the natural setting[39]. This is a process of collecting data by watching 
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and recording how DM patients are tested for TB and vice versa, when attending the outpatient 

department, without asking the participants questions directly[26]. If done accurately, this approach 

eliminates subjective bias and often helps the researcher in identifying and getting a better understanding 

of the context, systems and structures in place at the various health facilities. Notes were taken, giving 

description of the actions and behaviours healthcare workers displayed in the process of screening[26] . 

Sampling: To generate data through non-participant observation, the researcher spent time in the 

participating health facilities on assigned clinic days at both the TB clinic and DM clinic. The researcher 

generated data by watching and recording how DM patients were screened for TB and vice versa, when 

attending the outpatient department, without asking the questions directly to participants[39]. The 

process and structures in place for bidirectional screening was observed, using a checklist (Appendix 6) 

as a guide and taking notes recorded in a notebook. Repeated visit to these clinics in the three facilities 

helped the researcher get a better understanding and provide information about the process on the 

ground. This approach eliminated subjective bias and helped the researcher in identifying and better 

understanding the context, systems, structures and identification of nuances and dynamics at play during 

this process at the various health facilities [39].  
Document review is a method employed to collect data from existing documents, which, in this study, 

was conducted to complement other data collection techniques. The process of document review is used 

to evaluate or review documents and the information analysed. Furthermore, this method is used for 

triangulation of data in research[40]. The researcher reviewed both printed and electronic materials 

related to the study to get background information to help understand the history and operation of the 

implementation of the TB-DM collaborative framework. Documents reviewed included screening tools, 

manuals, enrolment forms, patients register, and the NTP annual reports. The information revealed in 

the analysis was also used to verify findings from interviews and observation. 

Narrative review in this study gives a broad overview of literature on the WHO-Union Collaborative 

Framework, diabetes, tuberculosis, and TB-DM comorbidity.  Findings from this literature search were 

synthesized and presented in a narrative form. 

1.2.7 Data Management and Storage Plan 

Interviews were transcribed and saved under codes to protect the anonymity of the participants. The 

audio recordings were transcribed verbatim by an experienced professional transcriber and reviewed by 

the researcher. The researcher using a password saved all documents related to the study. 

1.3 Data analysis 
The overarching  theory that underpinned the analysis of data generated from the in-depth interviews, 

was  the grounded theory [34]. This analysis approach was complemented with the Lipsky’s framework, 

which enabled us to gain further insight into frontline health workers’ roles in the implementation of 
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collaborative framework, with a particular focus on frontline health workers’ personal discretion, 

routines established, and strategies adopted to cope with high workload and scarce resources[29]. Audio 

recording from 25 participants were transcribed verbatim by a professional transcriber and the researcher 

reviewed the transcripts to ensure accuracy.  Transcripts were systematically reviewed, while listening 

to the audio recordings. Two interviews which were not recorded were written up from the notes taken 

during the interview. Transcripts were complemented with hand written field notes, which served as a 

back-up in the event of audio record failure and to document non-verbal data. In the review of transcripts, 

the researcher coded ideas as they appeared and continued to group similar codes into themes. The 

researcher has been trained in qualitative research methods, which equipped her to compare the 

transcripts with handwritten field notes taken during interviews and from non-participant observation. 

Data from non-participant observation allowed the researcher to note non-verbal data to better 

understand the context surrounding the implementation of the collaborative framework. Document 

review provided important information on the guidelines for delivering care to TB and DM patients. 

The themes identified during the analysis of interview transcripts were triangulated with the document 

review and observational data to ensure the integrity of data.  

1.4 Measures to Ensure Trustworthiness  
1.4.1 Data Quality 

 In qualitative research, certain factors affect the quality of data generated. The researcher presents 

below measures taken to ensure data quality through transparency, credibility, transferability, 

dependability, and data triangulation. 
 

1.4.1.1 Transparency 
According to Malterude[39], the principles for ensuring transparency require that the research process 

be transparent, in order to ensure good quality data. This section discusses the processes followed to 

ensure that data quality was achieved. Additionally, the process of analysis must be transparent. The 

researcher in this study clearly outlines the research process followed in generating data as well as the 

analysis process. This was ensured through the verbatim transcription of audio recordings and that the 

transcripts compared well to the field notes and observational data. Quotes from the participants were 

included in the results presented to support transparency in the analysis process. 

 

1.4.1.2 Credibility  
Credibility in qualitative research allows interpretation of a phenomenon through participants’ shared 

experiences [41]. The researcher reviewed individual transcripts of participants to identify similarities 

or differences from experiences shared by participants. These results and interpretations were supported 
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with verbatim quotes. During the interview process the researcher used member check technique through 

repeating answer to participants to allow them to clarify their responses and correct any errors identified.  

 
 

1.4.1.3 Transferability 
 Transferability describes the way research findings and methods can be replicated [41]. This is validated 

by the context and achieving study objectives. This study was about the care and control of TB-DM 

patients using the collaborative framework as a guide. Generally, other researchers are likely to judge 

the findings of this study on the implementation of collaborative framework, as relevant for other similar 

settings (health facility, LMICs). Findings may also be similar to patients attending the OPDs or are 

hospitalized because they are likely to be dealing with the same issues in receiving care for TB-DM 

condition. 

1.4.1.3 Dependability 
This process is referred to as an audit trail. It allows another researcher to be able to follow the decision 

trail of the researcher[41]. The researcher documented the study design, how data were generated, 

analysed, as well as the interpretation and presentation of the findings. 

1.5. Data Triangulation 
The process of triangulation allows the researcher to validate findings from different data sources[41]. 

To explore and understand the phenomenon of management of TB-DM comorbidity guided by the 

collaborative framework, the researcher corroborated findings from in-depth interviews, document 

reviews, and non-participant observations. This reduced bias and confirmed findings.   
 

1.6 Role of the Researcher 
In this research, the researcher played the leading role in the data collection process guided by the 

academic supervisor who is experienced in qualitative research. The academic supervisor further 

provided intellectual and technical direction throughout the research process. 

1.6.1 Reflexivity 
Reflexivity describes  the role  the researcher’s own beliefs, values, social background and experiences 

play in influencing  the research practice[41]. As the principal investigator (PI), I am a Ghanaian with a 

background in nutrition. I am familiar with the health-care system in Ghana, from living in Ghana for 

most of my life. My research at the master’s level was on diabetes and this influenced my choice of 

topic for my PhD research. I acknowledge having knowledge of the health-care system and being 

Ghanaian could potentially bias the research process, outcomes, and findings. To mitigate the effects of 

this potential bias on the research process, I reviewed literature on tuberculosis and diabetes comorbidity 
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from other countries, which helped me appreciate the phenomenon as it manifested in various contexts, 

including the global perspective.   

I acknowledged my nationality and background and repeatedly, consciously and intentionally reminded 

participants that I was a student and not a healthcare worker, since this allowed the participant to speak 

freely without fear of being judged or assessed. I also assured participants that, I was there to learn from 

them and not tell them what to do.  

During the analysis process recognising that every one’s experience was unique and contributed to the 

in-depth understanding of study phenomenon allowed me to detach my own interpretation from the 

findings.  This process also allowed me to continuously develop and improve my research skills.  

1.7 Ethical Consideration 

1.7.1. Ethical Clearance by an Ethics Review Board 

Ethical approval was obtained from the University of KwaZulu-Natal (UKZN) Biomedical Research 

Ethics Committee (BREC) (BE262/19) and the Ghana Health Service Ethics Review Committee 

(GHSERC) (GHS-ERC 012/04/19).  

1.7.2. Gatekeeper permissions 
Permission to begin the research was first obtained from the Ghana Health Service (GHS) who issued 

introductory letters to enable the researcher to gain access to the NTP and NCDCP national offices and 

another to the Northern regional office of the Ghana Health Service. The directors of the programs 

introduced the researcher to national and regional staff. The GHS Northern regional office issued an 

introductory letter to the three health facilities in Tamale. 

1.7.3 Informed Consent 
All participants were given an information sheet that contained details about the study objectives, 

participant selection criteria, study risk, and study benefits. They then signed an informed consent sheet 

before participating in the study. The aims of the study, voluntariness to participate and confidentiality 

were explained to participants, who were also afforded an opportunity to ask questions for further 

clarification. Participants were reassured of the freedom to opt out of the study anytime during the course 

of the study without any consequences. Real names of participants were not used in the write-up in order 

to maintain confidentiality. Participants also had the opportunity during interviews to clarify or correct 

any errors in their responses through the researcher repeating their answers. This did not only help in 

adhering to sound ethical standards, but also served as part of member check, an important quality check 

mechanism in qualitative research. 
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1.8 Overview of the thesis 
 

 Chapter One 

This chapter presents the background of the study, and an overview of the WHO-Union Collaborative 

Framework for Care and Control of Tuberculosis and Diabetes. Research objectives to be achieved, 

significance of the study, overview of methodology, study setting, study design and the theoretical 

frameworks that guided this study are also explained in this chapter.  
 

 

Chapter Two 

This chapter provides a comprehensive summary of the existing literature on tuberculosis, diabetes, TB-

DM comorbidity, and the WHO-Union collaborative framework in different contexts. This will help 

identify existing knowledge and gaps. 
 

Chapter Three  

This chapter presents two published papers: the protocol and scoping review paper  a published   by 

BMJ Open respectively. This chapter addresses objective one, which was to: To map evidence on the 

implementation of the WHO-Union collaborative framework, globally.  
 

Chapters Four  

This chapter is presented in a form of a research article published in the PloS One-Journal. The paper 

addresses objectives four and five, which were: “To examine the systems and structures in place for 

implementing the collaboration of TB-DM management in the selected health facilities” and “To explore 

the processes of detecting TB in DM and DM in TB patients at the District, Regional and Tertiary.” 
 

Chapter Five 

This chapter is presented in a research article format published in BMC Research Notes. It addressed 

objective two of the overall study, i.e. “To explore the process followed by the Ministry of Health 

(MOH) in the adaptation of the framework in Ghana.” 

 

Chapter Six 

This chapter is presented in a form of a research article, published in the BMC Health Services Research. 

The paper address’s objective three, i.e. “To understand how healthcare workers conceptualize their 

roles in the implementation of the TB-DM collaborative framework.” 
 

 

Chapter Seven 

This chapter presents an overall synthesis of the study, including the main findings, study implications, 

as well as the overall conclusions. The objectives of the study are discussed in line with the main findings 

as well as the limitations and strengths of the study. 

 



 

 18 

 

1.9 Reference 
  1. Safiri S, Kolahi AA, Hoy D, Smith E, Bettampadi D, Mansournia MA, et al. Global, regional and 
national burden of rheumatoid arthritis 1990–2017: a systematic analysis of the Global Burden of 
Disease study 2017. Annals of the rheumatic diseases. 2019;78(11):1463-71. 
2. Marshall SJ. Developing countries face double burden of disease. Bulletin of the World 
Health Organization. 2004;82:556-. 
3. Organization WH. Noncommunicable diseases: progress monitor 2020: World Health 
Organization; 2020. 
4. Remais JV, Zeng G, Li G, Tian L, Engelgau MM. Convergence of non-communicable and 
infectious diseases in low-and middle-income countries. International journal of epidemiology. 
2013;42(1):221-7. 
5. Organization WH. Noncommunicable diseases country profiles 2018. 2018. 
6. Cho N, Shaw J, Karuranga S, Huang Y, da Rocha Fernandes J, Ohlrogge A, et al. IDF Diabetes 
Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045. Diabetes research 
and clinical practice. 2018;138:271-81. 
7. Mbanya JCN, Motala AA, Sobngwi E, Assah FK, Enoru STJTl. Diabetes in sub-saharan africa. 
2010;375(9733):2254-66. 
8. Ghana Statistical Service. Population by Regions ,Northern 2019 [Available from: 
https://www.statsghana.gov.gh]. 
9. Kapur A, Harries AD, Lönnroth K, Wilson P, Sulistyowati LS. Diabetes and tuberculosis co-
epidemic: the Bali Declaration. The lancet Diabetes & endocrinology. 2016;4(1):8-10. 
10. Asamoah-Boaheng M, Sarfo-Kantanka O, Tuffour AB, Eghan B, Mbanya JC. Prevalence and 
risk factors for diabetes mellitus among adults in Ghana: a systematic review and meta-analysis. 
International health. 2019;11(2):83-92. 
11. Crevel RV, Critchley JA. The Interaction of Diabetes and Tuberculosis: Translating Research to 
Policy and Practice. Tropical Medicine and Infectious Disease. 2021;6(1):8. 
12. Organization WH. Global tuberculosis report 2020. 2020. 
13. Workneh MH, Bjune GA, Yimer SAJPo. Prevalence and associated factors of tuberculosis and 
diabetes mellitus comorbidity: a systematic review. 2017;12(4):e0175925. 
14. McMurry HS, Mendenhall E, Rajendrakumar A, Nambiar L, Satyanarayana S, Shivashankar R. 
Coprevalence of type 2 diabetes mellitus and tuberculosis in low-income and middle-income 
countries: a systematic review. Diabetes/metabolism research and reviews. 2019;35(1):e3066. 
15. Asante-Poku A, Asare P, Baddoo NA, Forson A, Klevor P, Otchere ID, et al. TB-diabetes co-
morbidity in Ghana: The importance of Mycobacterium africanum infection. PloS one. 
2019;14(2):e0211822. 
16. Organization WH. Collaborative framework for care and control of tuberculosis and diabetes. 
World Health Organization; 2011. Report No.: 9241502258. 
17. Ogbera OA, Adeyeye O, Odeniyi IA, Adeleye O. Knowledge of diabetes mellitus in 
tuberculosis amongst healthcare workers in Nigeria. Indian journal of endocrinology and metabolism. 
2013;17(4):704. 
18. Lin Y, Harries A, Kumar A, Critchley J, Van Crevel R, Owiti P, et al. Tackling diabetes mellitus 
and tuberculosis: a new Union guide on the management of diabetes-tuberculosis. The International 
Journal of Tuberculosis and Lung Disease. 2019;23(7):771-2. 
19. Anand T, Kishore J, Isaakidis P, Gupte HA, Kaur G, Kumari S, et al. Integrating screening for 
non-communicable diseases and their risk factors in routine tuberculosis care in Delhi, India: A 
mixed-methods study. PloS one. 2018;13(8):e0202256. 



 

 19 

20. Li L, Lin Y, Mi F, Tan S, Liang B, Guo C, et al. Screening of patients with tuberculosis for 
diabetes mellitus in China. Tropical medicine & international health. 2012;17(10):1294-301. 
21. Zheng C, Hu M, Gao F. Diabetes and pulmonary tuberculosis: a global overview with special 
focus on the situation in Asian countries with high TB-DM burden. Global health action. 
2017;10(1):1264702. 
22. Ohene S-A, Bonsu F, Hanson-Nortey NN, Toonstra A, Sackey A, Lonnroth K, et al. Provider 
initiated tuberculosis case finding in outpatient departments of health care facilities in Ghana: yield 
by screening strategy and target group. BMC infectious diseases. 2017;17(1):1-11. 
23. GHS/NTP. National  Tuberculosis  Control  Programme   Annual Report  2016. 
24. Yahaya A, Aquah S, Sagoe K. Incidence of pulmonary tuberculosis (per 100,000 people)in 
Northern Ghana (A retrospective study at the Tamale teaching hospital2004-2012). International 
Journal of Research In Medical and Health Sciences. 2014. 
25. Yorke E, Atiase Y, Akpalu J, Sarfo-Kantanka O, Boima V, Dey ID. The bidirectional relationship 
between tuberculosis and diabetes. Tuberculosis research and treatment. 2017;2017. 
26. Bryman A. Social research methods: Oxford university press; 2016. 
27. Sulaiman SAS, Zain FAM, Majid SA, Munyin N, Tajuddin NSM, Khairuddin Z, et al. Tuberculosis 
among diabetic patient. WebmedCentral INFECTIOUS DISEASES 2011. 
28. Erasmus E. The use of street-level bureaucracy theory in health policy analysis in low-and 
middle-income countries: a meta-ethnographic synthesis. Health policy and planning. 
2014;29(suppl_3):iii70-iii8. 
29. Wright TM. Bringing Michael Lipsky's theories into the 21st century: University of Tennessee, 
Knoxville; 2003. 
30. Durose C. Revisiting Lipsky: Front-line work in UK local governance. Political studies. 
2011;59(4):978-95. 
31. De Savigny D, Adam T. Systems thinking for health systems strengthening: World Health 
Organization; 2009. 
32. Charmaz K, Belgrave LL. Grounded theory. The Blackwell encyclopedia of sociology. 2007. 
33. Corbin J, Strauss A. Basics of qualitative research: Techniques and procedures for developing 
grounded theory: Sage publications; 2014. 
34. Charmaz K, Belgrave L. Qualitative interviewing and grounded theory analysis. The SAGE 
handbook of interview research: The complexity of the craft. 2012;2:347-65. 
35. Service GS. Ghana  Demographic and Health Survey. 2015  
36. Ghana Districts.com. The Northern Region n.d [Available from: 
http://www.ghanadistricts.com/. 
37. Fuseini I, Yaro JA, Yiran GAB. City profile: Tamale, Ghana [Article]. 2017 [64-74]. Available 
from: http://ugspace.ug.edu.gh/handle/123456789/26920. 
38. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. International 
journal of social research methodology. 2005;8(1):19-32. 
39. Malterud K. Qualitative research: standards, challenges, and guidelines. The lancet. 
2001;358(9280):483-8. 
40. Bowen GA. Document analysis as a qualitative research method. Qualitative research journal. 
2009. 
41. Thomas E, Magilvy JK. Qualitative rigor or research validity in qualitative research. Journal for 
specialists in pediatric nursing. 2011. 

 



 

 
 

20 

Chapter Two: Narrative Literature Review 
 

2.1 Introduction and scope 
 

This chapter reviews existing literature on the manifestation of TB-DM co-epidemic, globally, including 

the implementation of the WHO-Union Collaborative Framework for Care and Control of TB and DM 

in various settings[1] . The review covered aspects, such as the burden of tuberculosis (TB) and diabetes 

mellitus (DM), TB-DM comorbidity, the WHO framework, bidirectional screening, and co-management 

of TB-DM in low- and middle-income countries (LMICs). The TB-DM comorbidity is a growing public 

health challenge that many countries are grappling with. There is a growing research evidence that 

supports the association between tuberculosis (TB) and diabetes mellitus (DM)[2] . Individuals with 

DM have a three-fold risk for developing TB, a phenomenon that is likely to lead to poor health 

outcomes[2]. LMICs are hardest hit with countries like India, China and Indonesia, which have the 

highest TB burdens grappling with its effects on increasing rates for DM[2, 3]. 
 

2.2 Search Strategy  
The literature review for this study was sourced through searching literature on the evidence of the TB-

DM comorbidity and implementation of the WHO collaborative framework globally and specifically in 

low- and middle-income countries. The research was guided by the aims and objectives of the study, the 

collaborative framework, and the theories underpinning this study. Relevant literature was sourced using 

electronic search engines, such as PubMed, Google Scholar, and EBSCOhost, with the following key 

words, used individually and/or in combination:  

MeSH terms 

●  ‘Diabetes’ 

● ‘Diabetes mellitus’ 

● ‘Type 2 Diabetes’ 

● ‘Tuberculosis’ 

● ‘Double burden of disease’ 

● ‘Comorbidity’ 

●  ‘Ghana’   

Hard and soft copies of reports from the World Health Organization (WHO), Ghana Health Service 

(GHS), and the National Tuberculosis Control Program (NTP) were also reviewed. These databases 

were used to search for articles on the co-prevalence of TB and DM, globally, and in LMICs, published 

between 2011 to 2021. The rational for these timelines was the fact a collaborative framework to guide 

the care, prevention, and control of tuberculosis (TB) and diabetes mellitus (DM) was developed by the 

World Health Organization (WHO) and International Union Against Lung Disease (Union) in 2011. 

The country-specific search for information related to the collaborative framework was for LMIC, 
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specifically Ghana. Articles on Type 1 diabetes were excluded because that condition does not share the 

socio-economic, environmental, and behavioural factors with TB. 

 

2.3 The Global Burden of Tuberculosis Disease 
Tuberculosis(TB) is a contagious and airborne bacterial infection caused by Mycobacterium 

tuberculosis and spread through expelled droplets from infected persons [4]. It mostly affects the lungs 

(pulmonary TB) but can also affect other parts of the body (extrapulmonary TB)[4] . TB is still one of 

the top 10 causes of death, globally, and a critical cause of death in persons living with HIV/AIDS[5] . 

In 2018, the worldwide estimate of TB-related deaths was 1.5 million, an increase from 1.3 million in 

2016, with approximately 10 million falling sick from tuberculosis in 2018[4, 6]. TB infection affects 

about one quarter of the world’s population with the global target of a 20% reduction of TB incidence 

in 2020. However, between 2015-2019 the rate had fallen only by 9%[5] . The WHO Africa and South- 

East Asia regions experience the highest TB incidence and prevalence [5]. Incident cases were highest 

in South-East Asia Region (44%), followed by African Region (25%), the Western Pacific Region 

(18%), the Eastern Mediterranean Region (8.2%), the WHO European Region (2.5%), and lastly the 

WHO Region of the Americas (2.9 %) [5].  

LMICs, especially Asia and Africa, show a higher annual incidence rate with 82% of TB deaths 

occurring in the Asian and African region, as compared to high-income countries[6] . Two-thirds of the 

global TB burden is born by eight countries: India (26%), Indonesia (8.5%), China (8.4%), the 

Philippines (6.0%), Pakistan (5.7%), Nigeria (4.4%), Bangladesh (3.6%) and South Africa (3.6%) [5]. 

Since the year 2000, the international community has come out with various strategies to reverse the 

increase in TB burden – the objectives of the Millennium Development Goals (MDGs), particularly 

MDG6 and the Sustainable Development Goals, particularly SDG3.3 being the most recognized [7] 

.This eventually led to the 2030 global strategy  to reduce TB incidence by 80% and mortality by 90%[6]. 

In 2013, a national TB prevalence survey discovered that the TB disease burden in Ghana was four times 

more than previously reported 290 per 100,000[8]. The national TB incidence in Ghana has steadily 

dropped from 160 per 100,000 in 2015 to 148 per 100,000 population in 2019 with Northern Ghana 

having 83.3 per 100,000[6, 9, 10]. This may be due to the intensified case finding  initiatives  and revised 

symptom screening tool instituted by the NTP to increase sensitivity [8, 11]. Despite these initiatives 

there still exists a large number of undiagnosed cases accounting for approximately two-thirds of 

undiagnosed cases leading to lower presumed number of diagnosed cases [8, 11]. This may be attributed 

to the existing challenges which include diagnostic delay,  inadequate screening, untrained healthcare 

workers, stigma and poor contact tracing [8, 12, 13]. Additionally, Ghana is one of the countries with a 

high HIV/TB burden in sub-Saharan Africa, with the impact of HIV on TB increasing, thereby leading 

to 14% of TB cases attributed to HIV/AIDS in 2015 and further complicating treatment [10]. Stigma is 
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one of the socio-cultural factors  affecting TB management  in Ghana, which emerges from several 

factors, including  association with HIV/AIDS, fear of infection, societal beliefs and practices about TB 

[14]. The Ghana National Tuberculosis Control Program (NTP), of the Ghana Health Service (GHS), is 

responsible for the prevention, care and control of TB, as well as policy and interventions. 
 

2.4 The Global Burden of Diabetes- Mellitus Disease  
Diabetes Mellitus (DM) is defined as “a chronic disease that occurs when the pancreas does not produce 

enough insulin, or when the body cannot effectively use the insulin, it produces''[15]. It has adverse 

effects on the body systems and may cause medical conditions like retinopathy, nephropathy, renal 

damage, heart disease, and stroke [15]. There are two main types of diabetes mellitus: Type 1 (also 

known as insulin-dependent, juvenile, or child-hood-onset diabetes) and Type 2 diabetes (also known 

as non-insulin-dependent or adult-onset diabetes) [15]. Type 1 diabetes accounts for an estimated 5-10% 

of all diabetic cases, while type 2 diabetes accounts for 90-95% of all diabetic cases, worldwide [15].  

 

DM is one of the top four (4) non-communicable diseases and its global disease burden is rising due to 

aging populations, urbanization, and other related risk factors of obesity[16, 17] . The prevalence of DM 

has seen an increase over the past decade, and it is higher in urban areas, as compared to rural areas [7, 

14]. According to the World Health Organization, approximately 422 million people were living with 

diabetes in 2014 across the globe, with approximately 425 million cases reported in 2017 and further 

projected increase to 629 million by 2045, globally[15, 18]. It is estimated that by 2030 diabetes will be 

the seventh leading cause of death, globally, with LMICs countries expected to bear 2/3 of the increased 

prevalence[19] . The highest TB burden is found in low- and middle-income countries, where four out 

of five people are co-infected with DM [20] .The countries with the highest number of people living 

with DM, worldwide, include India, China, U.S, Indonesia, and Japan and these numbers are expected 

to double by 2030 [12].  
  

The International Diabetes Federation (IDF) is divided into 7 regions:  Africa (AFR), Europe (EUR), 

Middle East and North Africa (MENA), North America and Caribbean (NAC), South and Central 

America (SACA), South East Asia (SEA) and Western Pacific (WP)[21]. In 2019, the Africa Region 

(AFR) had 9 million adults living with diabetes and the projections are that the increase will reach 28.6 

million by 2030 and 47 million by 2045, more than twice the prevalence in 2019 and the highest among 

the IDF regions[22].These are the According to the global report on DM, data for sub-Saharan Africa 

(SSA) and parts of Latin America are lacking, making it difficult to accurately estimate the disease 

burden[23]. This is in part due to the high number of undiagnosed DMs cases in AFR with approximately 

59.7% of the population with DM being unaware of their DM status, making it the IDF region with the 
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highest undiagnosed population[21, 24]. The highest prevalence in adults (20-79 yrs.) within the AFR 

region is South Africa (12.7%), Seychelles (12.3%,) and Comoros (12.3%) [21].  

In Africa, the healthcare system does not reach a sizeable portion of the population and is mainly focused  

on infectious diseases while grappling with limited  and infrastructure and healthcare workers  not 

adequately trained in the management of chronic diseases[25]. 

 In Ghana, 540,000 adults were living with diabetes in 2018 a 40,000 increase from the 500,000 recorded 

in 2010 with many remaining undiagnosed and this figure is expected to double to 1 million in 2030[19, 

26]. Overall, the prevalence of DM in Ghana is reported to be as high as 6.46% and this is associated 

with obesity, advanced age, female gender and urban environment, although indications are that there 

are still many undiagnosed cases[19, 25].  

From research evidence, 95% of the population of people living with diabetes have type 2 diabetes [21]. 

It is projected that ending DM prevalence can avert an estimated 6 million TB cases and 1.1million TB 

mortality over a 20-year period in 13 countries[27]. The NCDCP of the Ghana Health Service plans  and 

coordinates NCD activities, develops clinical practice guidelines, train  and advocate[28]. 

2.5 TB-DM Comorbidity 
The link between DM and TB was first identified as far back as 1000AD, however, it is only until 

recently that its relevance has been recognized and given global attention[29]. By 2010, there was 

mounting evidence that supports the association between the rising DM burden and increasing TB 

incidence[30]. The pathogenesis of the directionality of the association of TB-DM comorbidity is 

complicated[31, 32]. DM patients have an increased risk to respiratory infection like TB due to  reduced 

numbers and function of T-lymphocytes[33, 34]. This impairs immune response to mycobacterium TB  

and  TB-specific IFN-g-producing T-cells move to the lymph nodes and lungs [31, 34]. Patients with 

TB have been observed to experience stress-induced hyperglycaemia and some medication used in 

treating TB may also have hyperglycaemic effect leading to  TB patients also having an impaired 

tolerance to glucose, thus putting them at risk of DM [31, 34]. 

It is estimated that approximately 10-30% of individuals with TB develop DM causing varied immune 

response changes [29]. The major reason for the poor attention given to the linkage was because while 

TB is relatively low in high-income countries, where DM prevalence is high, DM was found to be of 

low prevalence in low-income countries, where the TB prevalence rate was high. The association was 

therefore not obvious until recently[29, 35]. The period of 2007-2008 was when the global scientific 

community became convinced of the significant link between TB and DM. Findings showed that the 

“overall risk of TB in persons with DM is two to three times higher than in the general population”[35]. 

Globally, the comorbidity of tuberculosis (TB) and diabetes mellitus (DM) is rising speedily and 

derailing the extensive achievements made in the fight against tuberculosis [29]. According to McMurry 

et al [29], TB-DM comorbidity occurs in the “same populations and same individuals”. The convergence 
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of DM and TB shows that an estimated 15% of people infected with TB have DM as well [16]. In the 

22 countries, which carry 80% of the global TB burden, TB due to DM increased from 10%-15% from 

2010 to 2013 [23]. The soaring rate of growth in diabetes prevalence is affecting the disease presentation 

and treatment response for TB [11, 29]. It was observed that countries with a high prevalence of DM, 

like China and India, showed a direct correlation with the increase in TB incidence[36, 37]. Evidence 

shows that, generally, 15% of the population with TB also had DM in China, 17% in Russia, while South 

Africa, Bangladesh, and the Democratic Republic of Congo had approximately 10%, respectively[38] . 

TB-DM prevalence differed in sub-Saharan Africa from1.91% to 38% [39]. 
 

A major problem with the management of TB-DM comorbidity is that the majority of people are not 

diagnosed, or are diagnosed too late[1]. In low resource settings, the health systems' capacity for early 

diagnosis is difficult, something that may explain the rising TB-DM comorbidity rates [11]. In DM 

patients, active screening for TB is critical, but in most LMIC this is not routine, and this is despite the 

guidelines that promote co-screening[40]. Additionally, the knowledge levels of healthcare workers on 

the management of TB-DM are inadequate[41]. In Nigeria, a study on healthcare workers’ knowledge 

of DM in TB patients and its management showed gaps in the various aspects; screening, detection, and 

management[40, 42]. The presence of DM in a TB patient increases relapse and fatality rates, and TB 

in DM patients also affects glycaemic control and predisposes diabetic patients to glucose intolerance 

[43]. This phenomenon presents a complex situation of two diseases in one person imposing a strain on 

the existing health-care system.  
 

2.6 The WHO Collaborative Framework for TB-DM  
Since the year 2000, the international community has come out with various strategies to reverse the TB 

and DM incidence. The millennium development goals highlighted this in the expired MDG6, which 

included a specific target to reverse TB incidence by 2015. A significant stride made within this period 

was the reduction of TB deaths by 22%, thereby saving 53 million lives[30, 44] . In 2015, Millennium 

Development Goals (MDGs) expired, and the Sustainable Development Goals (SDGs) were introduced 

as a replacement[36]. SDG3 is aimed at ensuring that good health and wellbeing prioritizes infectious 

diseases and non-communicable diseases[36]. All these initiatives show the global commitment by 

world leaders to have systematically developed strategies with intentionality to reducing morbidity and 

mortality caused by TB and DM[36]. With the looming co-epidemic of TB and DM it was clear that 

without a clear strategy, this major public health problem was likely to derail all the achievements made 

over the past few years. In response to this, the World Health Organization (WHO) and International 

Union Against Lung Disease (Union) developed a collaborative framework to guide the care, prevention 

and control of DM and TB[30]. This framework is expected to work together and complement the core 
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systems set up for the prevention and management of both diseases. The framework is set up to guide 

the development and implementation of collaborative activities[1].  

 Key objectives addressed by the framework are:  

1. To establish mechanisms of collaboration between DM and TB programs  

2. To improve detection and management of TB in patients with DM 

3. To improve detection and management of diabetes in TB patients [1]. 

 

Figure 5 TB-DM collaborative framework.  
Source: World Health Organisation.org [1]  
 

 
In 2015, a global summit of representatives from governments, public health agencies, non-

governmental organisations, research institutions, media and advocacy groups met in Bali as a follow 

up to accelerate the implementation of the WHO-Union Collaborative Framework for Care and Control 

of TB and DM [1]. In 2019, the Union followed up with a guide providing essential information for 

frontline healthcare workers for practical management of patients diagnosed with both diseases[18]. 
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2.7 Bidirectional Screening in Low and Middle-Income Countries (LMICs) 
 

The WHO collaborative framework advocates that the screening of both TB and DM patients is crucial 

in the detection and management of TB-DM comorbidity. According to Shidam et al[45] , bidirectional 

screening reduces the burden of TB-DM comorbidity. The findings from research conducted in Ghana 

on dysglycemia among TB patients further confirmed the association between TB and DM and support 

the recommendation for the institutionalization of bidirectional screening in LMICs [13]. Unfortunately, 

this is not widely practiced in most LMICs. Early diagnosis is very difficult in low resource settings and 

may be a contributing factor for the rise in TB-DM comorbidity[37, 46].  

The India Tuberculosis-Diabetes Study Group (ITDG) proposed that making testing services free is a 

way of encouraging testing in LMICs[40]. After the piloting of such a screening strategy, the 

government of India instituted a policy for nationwide implementation[40].The feasibility of 

implementing bidirectional screening has been demonstrated by China and India, what is needed by 

further research is “optimal ways of delivering treatment”, “integration of DM and TB services” and 

“infection control” [1]. 

 

2.7.1 Co-Management of TB-DM in Low- and Middle-Income Countries  
The rise in rates of the TB-DM epidemic has raised questions on how the current health-care system 

manages the overlaps burden of communicable and non-communicable disease[47] . In LMICs, health- 

care systems remain weak and fundamentally set up to unduly favour care for infectious diseases[48]. 

Since 2013, non-communicable diseases (NCDs) have contributed to 22% of deaths in Ghana, yet health 

facilities do not have adequate capacity to handle them[48]. Despite the large body of evidence that 

supports the combined effect of these two diseases[13], health-care services continue to be delivered 

separately in most developing countries, and this has affected early detection that can help improve care 

and control of both TB and DM conditions [13, 43]. Apart from the issue of risk, that TB-DM 

comorbidity gives to the two conditions (TB & DM); the management of TB cases gets further 

complicated when the patient develops DM, which leads to recurrence or even death [38]. Similarly, 

people living with DM who develop TB have problems managing their glycaemic levels [1, 38, 44]. 

With the rising TB-DM epidemic, there is now increasing pressure on existing healthcare delivery 

systems and an urgent need to integrate screening and management to ensure health outcomes [34, 45]. 

Many existing healthcare systems have limited integration of healthcare delivery for patients with TB-

DM comorbidity [46]. The parallel services delivery affects patient care who struggled with going to 

two different clinics to access care and trying to combine treatment. Research shows that joint treatment 

leads to better outcomes and the health-care system needs clear guidelines and training for healthcare 

workers [47]. 
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 2.8 Summary 
Evidence from the literature suggests that the burden of TB and DM is higher in LMICs, thereby making 

the adverse effects of TB-DM comorbidity more pronounced in this region. This phenomenon 

necessitates th e deployment of extra resources and efforts to manage this condition[49]. Any attempt 

to address the dual rise in TB and DM would be futile if TB-DM comorbidity is not addressed [22]. In 

2011, the launch of the WHO-Union Collaborative Framework for Care and Control of TB and DM was 

aimed at addressing this rising epidemic [1].  

 

To date, some countries have documented aspects of the implementation; however, Ghana has had 

various challenges in documenting the implementation process in the manner comparable to the 

objectives of this study. The WHO-Union collaborative framework recommends operational research to 

assist in documenting countries’ experiences [24]. Ghana, therefore, needs to encourage more research 

to explore the barriers and facilitators of the implementation, to improve the care and control of TB and 

DM and curb the rise of the TB-DM epidemic. A greater emphasis should be placed on interventions 

utilizing the collaborative framework as a guide. The literature review for this study will continue in the 

next chapter with a focus on the scoping review mapping evidence on the implementation of the WHO-

Union framework, globally. 

2.9 Reference 
1. Organization WH. Collaborative framework for care and control of tuberculosis and diabetes. 
World Health Organization; 2011. Report No.: 9241502258. 
2. Sharma P, Visnegarwala F, Tripathi V. Burgeoning double burden of tuberculosis and diabetes 
in India: Magnitude of the problem–Strategies and solutions. Clinical Epidemiology and Global 
Health. 2014;2(3):107-16. 
3. Arini M, Sugiyo D, Permana I. Challenges, Opportunities, and Potential Roles of the Private 
Primary Care in Tuberculosis and Diabetes Mellitus (TB-DM) Collaborative Care and Control: A 
Qualitative Study 2021 [Available from: https://assets.researchsquare.com/. 
4. Organization WH. Global Tuberculosis Report 2016.Geneva:WHO 2016 [Available from: 
Availablefrom:http://www.who.int/tb/publications/global report/en/. 
5. Organization WH. Global tuberculosis report 2020. 2020. 
6. Organisation, WH. Global  Tuberculosis  Report  World Health Organization  2019. 
7. Organisation WH. Progress towards the SDGs: A selection of data from World Health 
Statistics 2018 2018 [Available from: 
https://www.who.int/gho/publications/world health statistics/2018/EN WHS2018 SDGhighlights.p
df?ua=1. 
8. Fund G. Best Practices on TB Case Finding and Treatment: Reflections and Lessons from West 
and Central Africa and Beyond. World Health Organization, Geneva, Switzerland. 2018. 
9. Yahaya A, Aquah S, Sagoe K. Incidence of pulmonary tuberculosis (per 100,000 people)in 
Northern Ghana (A retrospective study at the Tamale teaching hospital2004-2012). International 
Journal of Research In Medical and Health Sciences. 2014. 
10. Osei E, Der J, Owusu R, Kofie P, Axame WK. The burden of HIV on Tuberculosis patients in the 
Volta region of Ghana from 2012 to 2015: implication for Tuberculosis control. BMC infectious 
diseases. 2017;17(1):504. 



 

 28 

11. Ohene S-A, Bonsu F, Hanson-Nortey NN, Toonstra A, Sackey A, Lonnroth K, et al. Provider 
initiated tuberculosis case finding in outpatient departments of health care facilities in Ghana: yield 
by screening strategy and target group. BMC infectious diseases. 2017;17(1):1-11. 
12. Afoakwa E, Taylor J. Knowledge of tuberculosis and factors responsible for low case 
detection in the Amansie Central District, Ghana. South Sudan Medical Journal. 2018;11(1):8-12. 
13. Yorke E, Atiase Y, Akpalu J, Sarfo-Kantanka O, Boima V, Dey ID. The bidirectional relationship 
between tuberculosis and diabetes. Tuberculosis research and treatment. 2017;2017. 
14. Dodor EA, Neal K, Kelly S. An exploration of the causes of tuberculosis stigma in an urban 
district in Ghana. The International Journal of Tuberculosis and Lung Disease. 2008;12(9):1048-54. 
15. WHO. Classification of diabetes mellitus. World Health Organization : Geneva; 2019. Report 
No.: 9241515708. 
16. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: estimates for the 
year 2000 and projections for 2030. Diabetes care. 2004;27(5):1047-53. 
17. Mbanya JCN, Motala AA, Sobngwi E, Assah FK, Enoru ST. Diabetes in sub-saharan africa. The 
lancet. 2010;375(9733):2254-66. 
18. Lin Y, Harries A, Kumar A, Critchley J, van Crevel R, Owiti P, et al. Management of diabetes 
mellitus-tuberculosis: a guide to the essential practice. International Union Against Tuberculosis and 
Lung Disease (The Union), Paris. 2019. 
19. Asamoah-Boaheng M, Sarfo-Kantanka O, Tuffour AB, Eghan B, Mbanya JC. Prevalence and 
risk factors for diabetes mellitus among adults in Ghana: a systematic review and meta-analysis. 
International health. 2019;11(2):83-92. 
20. Dunachie S, Chamnan P. The double burden of diabetes and global infection in low and 
middle-income countries. Transactions of the Royal Society of Tropical Medicine and Hygiene. 
2019;113(2):56-64. 
21. International Diabetes Federation. IDF DIABETES ATLAS 

Ninth edition 2019. 
22. Cho N, Shaw J, Karuranga S, Huang Y, da Rocha Fernandes J, Ohlrogge A, et al. IDF Diabetes 
Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045. Diabetes research 
and clinical practice. 2018;138:271-81. 
23. Roglic G. WHO Global report on diabetes: A summary. International Journal of 
Noncommunicable Diseases. 2016;1(1):3. 
24. Bosu WK. Accelerating the control and prevention of non-communicable diseases in Ghana: 
the key issues. Postgraduate Medical Journal of Ghana. 2013;2(1):32-3. 
25. Danquah I, Bedu-Addo G, Terpe K-J, Micah F, Amoako YA, Awuku YA, et al. Diabetes mellitus 
type 2 in urban Ghana: characteristics and associated factors. BMC public health. 2012;12(1):1-8. 
26. Doherty ML, Owusu-Dabo E, Kantanka OS, Brawer RO, Plumb JD. Type 2 diabetes in a rapidly 
urbanizing region of Ghana, West Africa: a qualitative study of dietary preferences, knowledge and 
practices. BMC Public Health. 2014;14(1):1-8. 
27. Pan S-C, Ku C-C, Kao D, Ezzati M, Fang C-T, Lin H-H. Effect of diabetes on tuberculosis control 
in 13 countries with high tuberculosis: a modelling study. The lancet Diabetes & endocrinology. 
2015;3(5):323-30. 
28. Bosu, WK. A comprehensive review of the policy and programmatic response to chronic non-
communicable disease in Ghana. Ghana medical journal. 2012;46(2):69-78. 
29. McMurry HS, Mendenhall E, Rajendrakumar A, Nambiar L, Satyanarayana S, Shivashankar R. 
Coprevalence of type 2 diabetes mellitus and tuberculosis in low-income and middle-income 
countries: a systematic review. Diabetes/metabolism research and reviews. 2019;35(1):e3066. 
30. Maurice J. WHO framework targets tuberculosis–diabetes link. The Lancet. 
2011;378(9798):1209-10. 



 

 29 

31. Kumpatla S, Viswanathan V. 'Diabetes and tuberculosis'–a co-epidemic of public health 
importance in the developing world. Current Science. 2017:1296-302. 
32. Ugarte Gil CA. Tuberculosis and Diabetes: another perfect storm? : Johns Hopkins University; 
2017. 
33. Yorke E, Atiase Y, Akpalu J, Sarfo-Kantanka O, Boima V, Dey IDJTr, et al. The bidirectional 
relationship between tuberculosis and diabetes. 2017;2017. 
34. Jeon CY, Murray MB. Diabetes mellitus increases the risk of active tuberculosis: a systematic 
review of 13 observational studies. PLoS med. 2008;5(7):e152. 
35. Lönnroth K, Roglic G, Harries AD. Improving tuberculosis prevention and care through 
addressing the global diabetes epidemic: from evidence to policy and practice. The lancet Diabetes & 
endocrinology. 2014;2(9):730-9. 
36. Li L, Lin Y, Mi F, Tan S, Liang B, Guo C, et al. Screening of patients with tuberculosis for 
diabetes mellitus in China. Tropical medicine & international health. 2012;17(10):1294-301. 
37. Sullivan T, Amor YB. The co-management of tuberculosis and diabetes: challenges and 
opportunities in the developing world. PLoS Med. 2012;9(7):e1001269. 
38. Sachs JD. From millennium development goals to sustainable development goals. The lancet. 
2012;379(9832):2206-11. 
39. Alebel A, Wondemagegn AT, Tesema C, Kibret GD, Wagnew F, Petrucka P, et al. Prevalence of 
diabetes mellitus among tuberculosis patients in Sub-Saharan Africa: a systematic review and meta-
analysis of observational studies. BMC infectious diseases. 2019;19(1):1-10. 
40. Achanta S, Tekumalla R, Jaju J, Purad C, Chepuri R, Samyukta R, et al. Screening tuberculosis 
patients for diabetes in a tribal area in South India. Public Health Action. 2013;3(1):43-7. 
41. Remais JV, Zeng G, Li G, Tian L, Engelgau MM. Convergence of non-communicable and 
infectious diseases in low-and middle-income countries. International journal of epidemiology. 
2013;42(1):221-7. 
42. Ogbera OA, Adeyeye O, Odeniyi IA, Adeleye O. Knowledge of diabetes mellitus in 
tuberculosis amongst healthcare workers in Nigeria. Indian journal of endocrinology and metabolism. 
2013;17(4):704. 
43. Lin Y, Li L, Mi F, Du J, Dong Y, Li Z, et al. Screening patients with diabetes mellitus for 
tuberculosis in China. Tropical Medicine & International Health. 2012;17(10):1302-8. 
44. Lönnroth K. Colliding epidemics requires collaborating programmes. The lancet Diabetes & 
endocrinology. 2015;3(5):306-7. 
45. Shidam U, Roy G, Sahu S, Kumar S, Ananthanarayanan P. Screening for diabetes among 
presumptive tuberculosis patients at a tertiary care centre in Pondicherry, India. The International 
Journal of Tuberculosis and Lung Disease. 2015;19(10):1163-8. 
46. Skordis-Worrall J, Round J, Arnold M, Abdraimova A, Akkazieva B, Beran D. Addressing the 
double-burden of diabetes and tuberculosis: lessons from Kyrgyzstan. Globalization and health. 
2017;13(1):1-9. 
47. Dooley KE, Chaisson RE. Tuberculosis and diabetes mellitus: convergence of two epidemics. 
The Lancet infectious diseases. 2009;9(12):737-46. 
48. Kushitor MK, Boatemaa S. The double burden of disease and the challenge of health access: 
Evidence from Access, Bottlenecks, Cost and Equity facility survey in Ghana. PLoS One. 
2018;13(3):e0194677. 
49. Asante-Poku A, Asare P, Baddoo NA, Forson A, Klevor P, Otchere ID, et al. TB-diabetes co-
morbidity in Ghana: The importance of Mycobacterium africanum infection. PloS one. 
2019;14(2):e0211822. 

 



 

30 
 

Chapter Three: Scoping Review  
This chapter is a continuation of the narrative literature review in Chapter two and presents the outcome 

of the scoping review process aimed at addressing the objective one of this study. This review was 

aimed at developing a better understanding of the implementation of the Collaborative Framework for 

the Care and Control of Tuberculosis (TB) and Diabetes (DM), globally. This was a  review of peer-

reviewed and grey literature  on the implementation of the TB-DM collaborative framework, globally 

[1]. This method allowed the researcher to use an iterative approach and to engage with the following 

stages reflexively. 

Stage 1:  identifying the research question  

Stage 2:  identifying relevant studies  

Stage 3:  study selection 

 Stage 4:  charting the data 

 Stage 5:  collating, summarizing, and reporting the results [1]. 

 

The protocol for the scoping review was published in the BMJ open journal (2020)  

 

 Article 1: Mapping Evidence on the Implementation of the World Health Organization’s 
Collaborative Framework for the Management of Tuberculosis and Diabetes: A scoping 
review protocol. BMJ Open. 2020. 
 

The scoping review for this study began by developing a scoping protocol which was submitted to BMJ 

Open and subsequently published in 2020.  
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Article 2 : Scoping review on the implementation of the World Health Organization’s 
Collaborative Framework for the management of Tuberculosis and Diabetes. (BMJ) 
 

The results of the scoping review were presented in the form of a manuscript, which has since been 

published by the BMJ Open journal. Results from this scoping review presented current data on the 

state of implementation of the WHO’s TB-DM collaborative framework globally and revealing gaps in 

current literature. 

 

 

Published 

Salifu RS, Hlongwa M, Hlongwana KW. The implementation of the World Health Organization’s 
Collaborative Framework for the management of Tuberculosis and Diabetes: A scoping review. BMJ 
Open journal, 2021 
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Chapter Four 
Article 3: Barriers and Facilitators to Bidirectional Screening of TB-DM in Ghana: Healthcare 
Workers’ Perspectives 
 This paper sought to address objectives 4 and 5 of the overall study: 

▪ To examine the systems and structures in place for implementing the collaboration of TB-DM 
management in the selected health facilities. 

▪ To explore the processes of detecting TB in DM and DM in TB patients at the District, Regional 
and Tertiary 

 

This paper builds on a globally well-established linkage between diabetes mellitus (DM) and 

tuberculosis (TB), suggesting that people living with DM are three times more likely to develop TB, 

and an increase in DM predisposes people to develop TB. Given that it was the very same linkage that 

culminated in the development and implementation of the collaborative framework for the care and 

control of tuberculosis (TB) and diabetes (DM), globally and in Ghana, specifically, this paper focuses 

on the systems and structures in place for implementing the framework. In addition to that, processes 

followed in detecting TB in DM and DM in TB patients at the District, Regional and Tertiary facilities, 

are explored.  

 

Published 

Salifu RS, Hlongwana KW. Facilitators to Bidirectional Screening of TB-DM in Ghana: Healthcare 

Workers’ Perspectives. PloS one, 2020 - Journals.plos.org  
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Chapter Five 
Article 4: Exploring the mechanisms of collaboration between the Tuberculosis and Diabetes 
Programs for the control of TB-DM Comorbidity in Ghana 
  

This paper sought to address objective 2 of this thesis:  

▪ To explore the process followed by the Ministry of Health (MOH) in the adaptation of the 
framework in Ghana. 

 

Building on the previous chapter, which explored the systems and structures in place for implementing 

the collaborative framework in Ghana, including the processes for detecting TB in DM and vice-versa, 

this chapter is presented in a form of a published paper, which explored the mechanisms of collaboration 

between the stakeholders, including NTP and the NCDCP at the national, regional and local (health 

facility) levels of the health- care system in Ghana. This chapter complements the findings of the 

previous chapter, given that understanding the systems and structures in place for implementation, is 

not sufficient, unless the entire mechanism of collaboration is properly understood. The results 

highlighted limited mechanisms of collaboration was hindering the integration of care for TB-DM co-

management, prioritization of DM care and the need for donor funding to address the growing TB-DM 

co-epidemic. 

 

Published 

Salifu RS, Hlongwana KW. Exploring the mechanisms of collaboration between the Tuberculosis and 

Diabetes Programs for the control of TB-DM Comorbidity in Ghana. BMC Research Notes, 2021. 
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Chapter Six 
Article 5: Frontline Healthcare workers’ experiences in implementing the TB-DM collaborative 
framework in Northern Ghana. 

 
Chapter 6 addresses objective 4 of the overall study, which is to understand how healthcare workers, 

conceptualize their roles in the implementation of the TB-DM collaborative framework.  

The growing TB-DM epidemic raises issues on how to manage this comorbidity and its impact on TB 

and DM incidence, especially from frontline healthcare workers’ perspective. The management of this 

dual disease in the health system is primarily led by healthcare workers, hence their perspectives on 

how they experience the implementation process, is paramount. This chapter revealed the experiences 

of the frontline healthcare workers, including how they understand their roles  through the lens of 

Lipsky’s  theoretical framework of street-level bureaucracy.   

 

 

 

Published 

Salifu RS, Hlongwana KW.  Frontline Healthcare workers’ experiences in implementing the TB-DM 

collaborative framework in Northern Ghana. BMC Health Services Research,2021  
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Chapter Seven: Integrative Concluding Chapter 
 

This chapter presents an integrative synthesis of key findings of this thesis, in line with the objectives 

of the study, as addressed in various articles/manuscripts. The chapter further discusses the major 

strengths of the study, overall limitations, as well as policy implications and recommendations for future 

research and practice. 

 

7.1 Main Study Findings 

This research, which was conducted through the qualitative research methods, explored the barriers and 

facilitators to the implementation of the TB-DM collaborative framework in Ghana, from the 

perspectives of the policymakers, program managers, health facility managers, and front-line 

implementers (healthcare workers). Initially, a scoping review was conducted to map out the evidence 

on the implementation of the collaborative framework for TB and DM across the globe, with at least 35 

countries showing evidence of research on the implementation of collaborative framework. The fact 

that the majority of these studies were from the LMICs, was encouraging, given that TB/DM co-

morbidity is likely to be considerably high in these countries, compared to their counterparts in high 

income countries. However, in most instances, TB proved to be better resourced than DM and screening 

equipment was biased towards the TB. Subsequent to the scoping review, the primary study was 

conducted through qualitative research methods, using in-depth interviews, non-participant 

observation, and document review. Table 7.1 below provides the details of outputs that emerged from 

this study, including the objectives, each output sought to address, as well as the themes and subthemes 

covered in each article/ manuscript.   
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Table 7.1: Summary of the findings tabulated by each objective and articles/manuscripts: 
Objectives Title of Articles Main Themes Sub-Themes Status 

OBJ 1: To map evidence on 

the implementation of the 

TB-DM collaborative 

framework globally. 

Mapping Evidence on the 

Implementation of the WHO’s 
Collaborative Framework for the 

Management of Tuberculosis and Diabetes: 

A Scoping Review Protocol 

  Published 

The Implementation of the World Health 

Organization’s Collaborative Framework 

for the Management of Tuberculosis and 

Diabetes: A Scoping Review. 

Feasibility of detecting DM in TB 

patients and detecting TB in DM 

patients. 

 

 

Published 

Bidirectional screening. 

Collaboration of TB & DM programs. 

OBJ 2: To explore the 

process followed by the 

Ministry of Health (MOH) in 

the adaptation of the 

framework in Ghana 

 

Exploring the Mechanisms of Collaboration 

Between the Tuberculosis and Diabetes 

Programs for the Control of TB-DM 

Comorbidity in Ghana. 

Increased support for communicable 

diseases compared to stagnant support 

for non- communicable diseases. 

 Published 

Donor support.  

Poor collaboration between NTP and 

NCDCP. 

 

Low TB-DM case detection.  

OBJ 3: To understand how 

healthcare workers 

conceptualize their roles in 

the implementation of the 

Frontline Healthcare Workers’ Experiences 

in Implementing the TB-DM Collaborative 

Framework in Northern Ghana. 

 

Prioritization of TB/HIV co-infection 

while negating TB-DM comorbidity. 

Low knowledge and awareness 

of TB-DM comorbidity 

Published 

Limited awareness of the 

collaborative framework 



 

80 
 

TB-DM collaborative 

framework. 

 

High workload in TB & DM 

Clinics 

Multiple roles 

Inadequate training 

Poor working conditions. Space shortage. 

Coping mechanisms  

OBJ 4: To examine the 

systems and structures in 

place for implementing the 

collaboration of TB-DM 

management in the selected 

health facilities. 

Barriers and Facilitators to Bidirectional 

Screening of TB-DM in Ghana: Healthcare 

Workers’ Perspectives 

 

 

 

Increase in staff capacity  Published 

Institutionalization of bidirectional 

screening. 

Delays in screening. 

Fear and stigmatization of TB. 

OBJ 5: To explore the 

processes of detecting TB in 

DM-and DM in TB patients at 

the District, Regional and 

Tertiary. 

Poor collaboration between TB and 

DM units. 

Skewed funding for screening 
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State of Implementation of the Collaborative Framework in Ghana 

The findings of this study on the state of implementation of the WHO-Union collaborative framework 

can be grouped into three categories, namely: policy-related issues, healthcare system-related issues, 

and healthcare workers-related issues. However certain issues do permeate throughout all the objectives, 

and these include greater focus on communicable diseases as compared to non-communicable diseases, 

limited collaboration of TB and DM programs and skewed funding [1-4] . 

 

 
Fig. 7.1 Key domains in the implementation of the WHO-Union collaborative framework. 

Source: Developed by the researcher using study data 

 

The systematic scoping review conducted in this study, provided global evidence to support the 

feasibility of detecting DM in TB patients and vice versa, [3]. However, gaps were   identified in the 

implementation of integration between TB and DM programs in the co-management of individuals with 

TB-DM and a need for improved techniques for detecting TB-DM comorbidity exists [3].  

The participants in this study comprised of policymakers, program managers, hospital managers, and 

frontline healthcare workers [1, 2], hence the perspectives shared during data collection can be 

categorised into three domains, namely: policy, health systems and healthcare worker domains. Policy 

makers largely shared about the policy aspects of the implementation of the collaborative framework, 

whereas managers and frontline healthcare workers viewed the implementation from health systems, 

barriers and challenges facing frontline healthcare workers, respectively. 

Based on the views shared by participants, the disproportionate quality of healthcare given to TB and 

DM patients emerged as an overarching theme at the policy, healthcare system and healthcare workers 



 

82 

 

levels [1-4]. The responses from participants in this study showed that optimal support to provide free 

screening for TB patients was available, alongside additional human resource for screening and donor 

funding for the NTP. However, diabetes care did not receive the same kind of support. This is consistent 

with other studies conducted elsewhere in the world, which revealed that TB programs have better 

packaged care services in most countries when compared to poor availability or inadequate DM 

management services [5, 6]. 

At the policy level, this study found evidence of enabling policies for the increased support of 

communicable diseases compared to non-communicable diseases and this was also supported by the 

findings of our systematic scoping review [1, 3].   

 

     Healthcare Workers Role 

Even though healthcare workers in this study were able to conceptualize their role as vital in the 

implementation process, challenges relating to poor working conditions, high workload, inadequate TB-

DM knowledge and low awareness of the framework, were experienced, and these were, in turn, linked 

to low detection of TB-DM comorbidity [1, 4]. Healthcare workers used their discretion to overcome 

these challenges in the delivery of care to TB and DM patients by performing multiple roles, initiating 

patient home follow-up visits and supporting patients with money for transportation to and from 

healthcare facilities [4].  

 

Barriers and Facilitators  

Majority of the participants in this study had low awareness of the collaborative framework and their 

knowledge about TB-DM comorbidity was inadequate [1, 4]. Similar observation has also been reported 

in studies conducted in Nigeria and India [7, 8]. Findings further revealed that there was limited 

engagement at the program level between NTP and NCDCP, a phenomenon that was consistent with a 

prior study conducted in Ghana [9]. Limited engagement was also pervasive at the health facility levels, 

where poor collaboration existed between TB and DM units with clear parallel care pathway for patients 

[1]. This study showed that it was feasible to conduct bidirectional screening and integrate the screening 

process into the existing routine services in health- care settings, as seen in Ethiopia and India [10, 11]. 

Despite the feasibility of screening in healthcare settings, one of the barriers pertinent to fully integrating 

TB and DM services, as discovered by our study, was the lack of integrated management for individuals 

with both diseases [1, 2]. This was largely due to the structural configuration of the TB-DM 

programmes, which promoted silo mentality, thereby limiting the healthcare systems’ capacity to deliver 

care for TB and DM patients [12]. 

Enablers to the successful implementation of the collaborative framework were observed at the health 

facility level, which mainly included the introduction of task shifting officers by the NTP to address the 
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understaffing of health facilities [13]. While this is expected to improve TB control outcomes, this 

innovation was not reciprocated in the delivery of care for the DM patients, owing to funding challenges 

experienced by DM programmes [14]. These challenges undermine the goal of diagnosing TB patients 

for DM and ultimately put the ideals of the WHO-Union collaborative framework in jeopardy. 

 

7.2 Implications of the study findings on future research 

▪ The findings of this study have given rise to a need for further research into cost 

effectiveness of implementing the collaborative framework in Ghana. These studies should 

evaluate the cost of implementing the collaborative framework against the cost of not 

implementing it, given that chances of treating these conditions at advanced stages become real 

without a collaborative intervention. These studies should be extended to evaluating the 

effectiveness of implementing the framework in reducing the morbidity and mortality associated 

with TB/DM comorbidity, using two arms, that is intervention arm and control arm. 

▪ Further implementation research on TB and DM patients’ experiences of bidirectional 

screening, are required. 

▪ There is also a need to extend similar studies to include private health facilities 

providing the TB and DM care services. 

▪ Further research into community-based health planning services compounds (CHPS) 

systems to detect TB-DM comorbidity, is required, since this is the first point of healthcare 

delivery at the community level. 

 

7.3 Implications of the study findings on future on policy 

▪ The NCDCP and NTP will need to jointly develop guidelines on the development of 

health education programs and policies on integrated screening of TB-DM comorbidity and its 

management. These guidelines will need to be disseminated to the regional and district levels 

for implementation. 

▪ The Ministry of Health should prioritize and consistently fund in-service training 

programs for both TB and DM healthcare workers. 

▪ The Ministry of Health in partnership with the NCDCP should review the national 

health insurance scheme to include diabetes screening as part of the package of care, given that 

the collaborative partnership is still skewed towards the screening for TB, at the neglect of DM. 
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7.4 Implications for clinical practice 

▪ Implementation of consistent in-service training by the Ghana Health Service will equip 

healthcare workers with updated knowledge and skills to deliver improved healthcare to TB-

DM patients. 

▪ Health education programs in health facilities and communities will inform the public about 

TB-DM comorbidity, including the available options for disease management.  

▪ Utilization of social media to disseminate information on prevention and management of TB-

DM comorbidity will likely optimise health outcomes. 

  

 7.5 Strength of study 

To the best of our knowledge, this is the first study to explore the implementation of the WHO-Union 

collaborative framework for care and control of TB and DM  in Ghana, using qualitative research 

methods [15] and one of the few in sub-Saharan Africa (SSA) region. Most of the research in TB and 

DM in Ghana focus on the disease prevalence and incidence, but this research used qualitative methods 

to bring insights into the broader healthcare systems factors affecting this phenomenon from the 

perspectives of three important stakeholders, namely: policy makers, programme managers and frontline 

healthcare workers. 

 

This study highlighted the barriers and facilitators at the various levels of the implementation process 

through the lenses of the various stakeholders: policy, program, and frontline implementers perspectives. 

Complementing the primary research with the systematic scoping review, was one of the unique 

strengths of this study. The systematic scoping review used Arksey and O’Malley’s framework with 

clearly outlined steps to maintain transparency in the research process. The findings of this study should 

be viewed as an important contribution to Ghana’s efforts of adapting the collaborative framework to 

the country’s local context and the African context in general, with an overall goal of reducing the 

burden of TB/DM comorbidity. 

 

7.6 Limitations of the study 

Although this study investigated the barriers and facilitators to the implementation of the Collaborative 

Framework for the Care and Control of Tuberculosis (TB) and Diabetes (DM) in Ghana, the exclusion 

of the perspectives of the patients who are beneficiaries of the policy implementation, was an important 

limitation, hence their insights are missing.  

Another noteworthy limitation is that this research focused solely on public (government) hospitals, thus 

the phenomenon was not explored in private health facilities, despite the fact that some of them also 
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offer TB and DM care. Their experiences in implementing the framework could have deepened our 

understanding of the phenomenon.  

Furthermore, the study was limited to the Northern Region of Ghana and therefore the phenomenon was 

not explored in the other 15 regions, owing to time and resource constraints. Despite these limitations, 

this study provides valuable insights for the Northern Region of Ghana and other comparable settings. 

 

7.7 Recommendations 

▪ The NTP and NCDCP to develop a national plan for joint activities to address the TB-DM 

Comorbidity guided by the Collaborative Framework for the Care and Control of Tuberculosis (TB) and 

Diabetes (DM). 

▪ The Ghana Health Service should put in place measures to improve the human resource capacity at 

the health facility level to support co-management of TB-DM comorbidity in individuals in an unbiased 

manner. 

▪ The Ministry of Health and Ghana Health Service should increase support for free diabetes screening 

and supplies for management of diabetes 

 

7.8 Conclusion 

Nearly ten years after the launch of the WHO -Union Collaborative Framework for Care and Control of 

TB and DM, information on the implementation remains sparse. The overarching aim of this study was 

to identify barriers and facilitators to the implementation of the Collaborative Framework for Care and 

Control of TB and Diabetes DM in Ghana. 

The study’s findings provide evidence supporting the feasibility of bidirectional screening, despite the 

limited integration in delivery of care for TB and DM patients. While the study revealed that 

opportunities and challenges exist, the identified challenges are not insurmountable. The screening, 

detecting and co-management of individuals with TB-DM comorbidity in Ghana face challenges from 

the policy level, and these challenges manifest through the imbalances in the diseases focus and 

prioritization of communicable diseases over non-communicable diseases. This posturing runs through 

the healthcare system to the facility level. The low detection of TB-DM by healthcare workers may be 

attributed to their limited knowledge on the TB-DM comorbidity and collaborative framework, coupled 

with the high workload, and this negatively affected care of patients grappling with both diseases. 

This study, however, found that the boosting of human resource by the NTP was facilitating the 

implementation and holds promise for a more effective bidirectional screening, if fully extended to the 

DM services. The institutionalization of screening of all patients visiting the facility and specifically 
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DM patients for TB is helpful in the detection of the TB-DM comorbidity. Finally, the fear and 

stigmatization of TB had a potential to derail efforts to implement the recommendations of the 

framework. 
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6.0 Appendices 

Appendix 1: Information Sheet and Consent to Participate in Research 
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Appendix 2:  Interview Guide – Health Managers 
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Appendix 3:  Interview Guide – Health Workers 
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Appendix 4:  Interview Guide – Program Managers 
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Appendix 5:  Interview Guide – Policy Makers 
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Appendix 6: Observation Guide  
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Appendix 12 : BMJ Open Decision Letter 
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