BARRIERS AND FACILITATORS TO THE IMPLEMENTATION OF
THE COLLABORATIVE FRAMEWORK FOR THE CARE AND
CONTROL OF TUBERCULOSIS AND DIABETES IN GHANA.

Thesis Submitted in Fulfilment of the Requirements for the Degree of Doctor of Philosophy (PhD) in
Public Health

In the
Discipline of Public Health Medicine, School of Nursing and Public Health

College of Health Sciences, University of Kwazulu-Natal.

Rita Suhuyini Salifu (Principal Investigator/PhD student)
Student Number: 218088258

Supervisor: Dr. Khumbulani W. Hlongwana

August 2021









Declaration: Plagiarism

I, Rita Suhuyini Salifu, declare that
(1) The research reported in this dissertation, except where otherwise indicated, is my original work.
(i1) This dissertation has not been submitted for any degree or examination at any other university.

(ii1) This dissertation does not contain other persons’ data, pictures, graphs, or other information unless

specifically acknowledged as being sourced from other persons.

(iv) This dissertation does not contain other persons’ writing unless specifically acknowledged as being

sourced from other researchers. Where other written sources have been quoted, then:

a) their words have been re-written, but the general information attributed to them has been

referenced.

b) where their exact words have been used, their writing has been placed inside quotation marks

and referenced.

(v) Where I have reproduced a publication of which I am an author, co-author, or editor, I have indicated
in detail which part of the publication was written by myself alone and have fully referenced such

publications.

(vi) This dissertation does not contain text, graphics or tables copied and pasted from the Internet, unless

specifically acknowledged, and the source being detailed in the dissertation and the References sections.

Signed: Date:23™ August 2021

Rita Suhuyini Salifu



Declaration: Publication

The publications (published, in print, submitted, and or manuscript format) that constitute this thesis and

the contribution I made to each of the manuscripts are presented underneath.

Publication 1:

Quist-Therson R*, Kuupiel D, Hlongwana KW 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 (*Former name for Salifu RS)

Authors Contribution:

I conceptualized and designed the protocol, Kuupiel D and Hlongwana KW contributed to the writing

and critically reviewed all the drafts. I wrote the final manuscript, and all authors approved the final
draft.

Publication 2:

Salifu RS, Hlongwana KW. Facilitators to Bidirectional Screening of TB-DM in Ghana: Healthcare
Workers’ Perspectives. PloS one, 2020 - Journals.plos.org

Authors Contribution:

I conceptualized, conducted research for this study, and wrote the manuscript. My supervisor
Hlongwana KW guided the research process, reviewed, and contributed to the drafting of the

manuscript. He also approved the final manuscript.

Publication 3:

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.
Author contributions:

I conceptualized, conducted research for this study, and wrote the manuscript. My supervisor
Hlongwana KW guided the research process, reviewed and contributed to the drafting of the manuscript.

He also approved the final manuscript.

Publication 4:
Salifu RS. Mbuzeleni H, Hlongwana KW. Scoping review on the implementation of the World Health
Organization’s Collaborative Framework for the management of Tuberculosis and Diabetes. (BMJ

Open)






Dedication
This work is dedicated to my mother Mrs. Agnes Mogre and my daughters Charis Naa-Baake and Olive

Naa-Korlei.

vii



Acknowledgments
Thank you to my indefatigable supervisor Dr. Khumbulani W. Hlongwana for his guidance and

mentoring during this program.

To Dr. Yobo and his family for their encouragement and support. Dr. Solange Mianda and Dr. Patrick

Appiah-Kubi for their support in adjusting to the new environment and academic work.
To my family and friends for all the support.

My thanks also to all the professionals in the Ghana Health -Care System who made time to participate
in this study.

Thanks to my Lord and Saviour Jesus Christ for your guidance and protection on this journey.

viii



Table of Contents

Preface iii
Declaration: Plagiarism iv
Declaration: Publication v
Dedication vii
Acknowledgments viii
List of Tables xii
List of Figures xiii
Acronyms and abbreviations Xiv
Definition of Terms XV
Chapter One: Introduction and overview of the thesis 1
1.1 Background 1

1.1.1 Double burden of disease 1

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

1.1.3 The State of the Framework Implementation -Global context
1.1.4 Bidirectional screening in Ghana
1.1.5 Problem statement
1.1.6 Aim, objectives, and research questions
1.1.6.1 Overall research question
1.1.6.2 Main objective
1.1.6.3 Aim
1.1.6.4 Specific research objectives
1.1.7 Significance of study
1.2 Overall Methodology
1.2.1 Theoretical underpinnings for this study
1.2.2 Lipsky’s street-level bureaucracy theory
1.2.3 The Systems Thinking Theory
1.2.4 Grounded Theory

0O 00 N o o oo oo »n Lt Lt L1t Lt L1 A BdMN

1.2.5. Description of study area
1.2.5.1 Study Context
1.2.6 Study Design

[
w O o

1.2.7 Data Management and Storage Plan



1.3 Data analysis
1.4 Measures to Ensure Trustworthiness
1.4.1.1 Transparency
1.4.1.2 Credibility
1.4.1.3 Transferability
1.4.1.3 Dependability
1.5. Data Triangulation
1.6 Role of the Researcher
1.6.1 Reflexivity
1.7 Ethical Consideration
1.7.1. Ethical Clearance by an Ethics Review Board
1.7.2. Gatekeeper permissions
1.7.3 Informed Consent
1.8 Overview of the thesis
1.9 Reference
Chapter Two: Narrative Literature Review
2.1 Introduction and scope
2.2 Search Strategy
2.3 The Global Burden of Tuberculosis Disease
2.4 The Global Burden of Diabetes- Mellitus Disease
2.5 TB-DM Comorbidity
2.6 The WHO Collaborative Framework for TB-DM

2.7 Bidirectional Screening in Low and Middle-Income Countries (LMICs)
2.7.1 Co-Management of TB-DM in Low- and Middle-Income Countries

2.8 Summary
2.9 Reference
Chapter Three: Scoping Review

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.
Chapter Four

Article 3: Barriers and Facilitators to Bidirectional Screening of TB-DM in Ghana: Healthcare

Workers’ Perspectives

Chapter Five

13
14
14
14
15
15
15
15
15
16
16
16
16
17
18
20
20
20
21
22
23
24
26
26
27
27
30

30

46

46
59



Article 4: Exploring the mechanisms of collaboration between the Tuberculosis and Diabetes

Programs for the control of TB-DM Comorbidity in Ghana 59
Chapter Six 66

Article 5: Frontline Healthcare workers’ experiences in implementing the TB-DM collaborative

framework in Northern Ghana. 66
Chapter Seven: Integrative Concluding Chapter 78
7.2 Implications of the study findings on future research 83
7.3 Implications of the study findings on future on policy 83
7.6 Limitations of the study 84
7.7 Recommendations 85
7.8 Conclusion 85
6.0 Appendices 87
Appendix 1: Information Sheet and Consent to Participate in Research 87
Appendix 2: Interview Guide — Health Managers 89
Appendix 3: Interview Guide — Health Workers 91
Appendix 4: Interview Guide — Program Managers 93
Appendix 5: Interview Guide — Policy Makers 95
Appendix 6: Observation Guide 97
Appendix 7: Biomedical Research Ethics Committee-Ethics Approval Letter 98
Appendix 8: The Ghana Health Ethics Review Committee -Ethics Approval Letter 99
Appendix 9: Approval Letter -Central Hospital 100
Appendix 10: Approval Letter -West Hospital 101
Appendix 11: Approval Letter -Tamale Teaching Hospital 102
Appendix 12 : BMJ Open Decision Letter 103
Appendix 13 : PLOS ONE Acceptance Letter 104
Appendix 14 BMC Research Note Decision Letter 105
Appendix 15 BMJ Open Acceptance Letter. 106

Xi



List of Tables

Table 4.1 Summary of manuscripts contributing to the thesis

Xii



List of Figures

Figure 1. Systems Thinking Theory .........cc.oiuiiiiiiiii e 16
Figure 2. Map of Ghana ....... ..o e 18
Figure 3. Map of Northern Region, Ghana................c.oooiii 19
Figure 4. TB-DM collaborative framework..............oooiiiiiiiiiiiiii e 22

xiii



Acronyms and abbreviations

ACF
AFR
AIDS
ART
CDs
DM
DOTS
DR -TB
GFATM
GHS
HF
HCW
IDF
LMICs
MoH
MDG
M&E
NCDCP
NCD’s
NTP
OPD
TB
TB-DM
TB-HIV
TCH
TTH
TWH
Union

WHO

Active Case Finding

Africa Region

Acquired Immunodeficiency Syndrome
Anti-Retroviral Therapy

Communicable Diseases

Diabetes Mellitus

Directly Observed Therapy Short Course
Drug-Resistant Tuberculosis

Global Fund to Fight AIDS, Tuberculosis, and Malaria
Ghana Health Service

Health Facility

Healthcare Workers

International Diabetes Federation

Low- and Middle-Income Countries

Ministry of Health

Millennium Development Goals

Monitoring and Evaluation
Non-Communicable Disease Control Program
Non-Communicable Diseases

National Tuberculosis Control Program
Outpatient Department

Tuberculosis

Tuberculosis-Diabetes

Tuberculosis co-infected with Human Immunodeficiency Virus
Tamale Central Hospital

Tamale Teaching Hospital

Tamale West Hospital

International Union Against Lung Disease

World Health Organization

Xiv



Definition of Terms
Arksey and O'Malley framework

Bidirectional screening

Case Detection Rate

Case -finding

Co-morbidity

Directly Observed Therapy Short

Course

Lipsky’s Theoretical Framework
of Street-level Bureaucracy

Screening

Systems Thinking Theory

Sensitizing concepts

This is a methodological framework for conducting scoping studies

Screening tuberculosis patients for diabetes and diabetes patients for tuberculosis.

The number of cases reported divided by the number of incident cases estimated

within a defined period, for example, a year.

A form of screening of which the main object is to detect disease and bring

patients to treatment.

The possibility of two or more disease conditions coexisting within one patient
with the occurrence of one disease condition having the potential to expose the

patient to another.

A strategy of treatment in which a specifically trained healthcare worker observes

the patient swallowing his or her anti-TB drugs

This describes the process whereby lower ranking employees of human service

agencies utilize some level of discretion to determine actual public policy

Systematic activities to identify populations with a particular condition or

disease.

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

map, measure and understand these dynamics.

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.

XV



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.
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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 LMIC:s, 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].



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 WHOQO’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:



“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



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



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.



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



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].



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].



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].



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 [ 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, [ 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.
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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/AIDSJ[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-y-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

etal [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].

TB-DM collaborative framework

Establish
mechanisms for
' Diabetes clinic coligboration TB DOTS clinic
Case finding: Case finding:
Intensify detection of TB *Screen TB patients for diabetes
among DM patients
Care delivery: l:> Care delivery:
*Ensure TB infection control _ *Ensure high quality diabetes
*Ensure high quality TB Effgctivr Refertal management
treatment and management B ORI
e —

Outcome: Outcome:
*Better control for DM by *Better TB cure, less relapse by
detecting and treating TB early controlling DM

(Stop TB, WHO WPRO. based on “Collaborative Framework for Care
and Control of Tuberculosis and Diabetes”™, WHO/IUATLD, 2011)

World Health Organization, Western Pacific Regional Office

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.
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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.
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Collaborative Framework for the management of Tuberculosis and Diabetes: A scoping review. BMJ
Open journal, 2021
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ABSTRACT

Objective To map evidence on the implementation of the
WHO'’s collaborative framework for the management of
tuberculosis (TB) and diabetes mellitus (DM) comorbidity,
globally.

Design Scoping review.

Methods Guided by Arksey and 0'Malley’s scoping review
framework, this review mapped literature on the global
implementation of the framework for the management of
TB and DM comorbidity, globally. An extensive literature
search for peer-reviewed studies, theses, studies in the
press and a list of references from the selected studies
was conducted to source-eligible studies. PubMed, Google
Scholar, Web of Science, Science Direct, the EBSCOhost
platform (academic search complete, health source:
nursing/academic edition, CINAHL with full text), Scopus
and the WHO library were used to source the literature.
We performed title screening of articles using keywords in
the databases, after which two independent reviewers (RS
and PV) screened abstracts and full articles. Studies from
August 2011 to May 2021 were included in this review and
the screening was guided by the inclusion and exclusion
criteria. Findings were analysed using the thematic
content analysis approach and results presented in the
form of a narrative report. The Preferred Reporting ftems
for Systematic Reviews and Meta-Analysis extension was
used as a checklist and for explaining the scoping review
process.

Results This review found evidence of the WHO TB-DM
collaborative framework’s implementation in 35 countries
across the globe. TB-DM comorbidity was identified in
patients through bidirectional screening of both patients
with TB and patients with DM in rural and urban settings.
Conclusion Due to the paucity of evidence on
mechanisms of collaboration, we recommend further
research in other implementing countries to identify
techniques used for diagnosis and integration of TB and
DM services, in order to ensure that effective and joint
management of TB-DM comorbidity in populations is
achieved.

INTRODUCTION

Current tuberculosis (TB)-diabetes mellitus
(DM) co-epidemic imposes strain on the strat-
egies to control rising TB and DM prevalence
across the globe.I * Healthcare systems are

,'? Mbuzeleni Hlongwa

,'* Khumbulani Hiongwana'

Strengths and limitations of this study

» The search strategy was rigorous and covered an
extensive range of databases to give a comprehen-
sive review of the global implementation of the WHO
collaborative framework.

» Al included studies underwent quality appraisal
using an approved tool, namely: the Mixed Method
Appraisal Tool.

» This review only included articles published in
English language and this may have excluded some
relevant studies published in other languages. This
review was guided by Arksey and 0’Malley’s frame-
work, a widely used framework for conducting scop-
ing reviews, which ensures a clear methodological
and transparent process that can be replicated.

also being challenged to rethink diagnostic
accuracy, co-management of the two diseases,
and re-evaluation of the vertical nature of
TB and DM managemem.j The past decade
has shown that the TB-DM co-epidemic has
severe public health consequences, mainly
because TB affects one-fourth of the global
populz:uion.l

DM is one of the top four non-
communicable diseases causing mortality
worldwide; and in the year 2019, approxi-
mately 1.5million deaths were attributed to
DM, globally.” Globally, an estimated 15% of
people with TB can be associated with DM.°
The 22 countries known to bear 80% of the
global TB burden had TB infections due to
DM, thereby contributing 10% of all TB cases
recorded in 2010, a figure that increased to
15% in 2013." Low/middle-income countries
(LMICs) carry an estimated 80% and 90% of
DM and TB burden, respectively.” Nine of the
top 10 countries identified to have the highest
TB-DM incidence, globally, are from LMICs."

The increased risk of TB infections has
been associated with DM, which affects the
immune system leading to poor treatment
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outcomes, the likelihood of disease recurrence and
increased risk of death.®” Populations with DM are three
to four times more likely to develop TB, as compared
with the general populations.2 8 In 201 1, the WHO
and International Union Against Tuberculosis and
Lung Disease (Union) launched a policy framework to
address the growing TB-DM co-epidemic, known as the
collaborative framework for the management of TB
and DM."" This framework outlines recommendations
to guide countries in the care, prevention, and control
of TB and DM worldwide."” The recommendations are
to be used by policymakers and implementers to curb
the TB-DM co-epidemic and complement the existing
systems set up for the prevention and management of TB
and DM.? The focus is on: (1) improving detection and
management of TB in patients with DM, (2) improving
detection and management of DM in patients with TB,
and (3) establishing mechanisms of joint coordination
at regional, district, and/or local levels (sensitive to
country-specific factors), with representation from all
relevant stakeholders."”

The WHO and Union encourage findings from imple-
mentation research to strengthen the existing recom-
mendations for healthcare systems.'o In this review, we
mapped evidence on the implementation of the WHO-
Union collaborative framework, globally. Results from
this scoping review provide current data on the state of
implementation, reveal existing gaps in current literature
and ultimately inform the refinement of questions for
further primary research.

METHODS

Study design

The methodology for this scoping review, as outlined
in the published protocol,'" was guided by Arksey and
O'Malley’s framework and Levac et al's' methodological
enhancement for scoping review prQiecls.” This review
mapped literature on the implementation of the WHO
collaborative framework for the management of TB-DM
comorbidity, published between August 2011 and May
2021. We conducted a systematic search to synthesise
published and unpublished literature (grey literature)
articles to answer the research question. The research
question considered a range of studies including qual-
itative, quantitative and mixed methods. Arksey and
O’Malley’s framework gives five clear steps to be used
for exploring core concepts in a specific research area."”
These steps are: identifying the research question, identi-
fying relevant studies, study selection, charting the data,
collating, summarising and reporting the results.'® This
process helped in identifying the existing evidence in
the research area. We also followed guidelines from the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) extension for Scoping Reviews:
checklist and explanation for reporting purposes (online
supplemental file 1)

Table 1 PCC framework

P—Population Individuals with TB
Individuals with DM
C—Concept WHO collaborative framework
implementation
C—Context Global

DM, diabetes mellitus; TB, tuberculosis.

Eligibility of the research question

This scoping review followed the Population, Concept,
Context framework to determine the eligibility of the
primary research question (table 1)."” Based on the
framework, the study population was individuals with
TB and individuals with DM, the concept was the WHO
collaborative framework implementation and the context
was global.

Identify the research question

The main research question: What is the evidence on

the implementation of the WHO’s TB-DM collaborative

framework, globally?
Subquestions:

1. What is the evidence of DM detection and manage-

ment in patients with TB?

2. Whatis the evidence of TB detection and management

in patients with DM?
3. What is the evidence of collaboration between TB and
DM programmes?

4. What is the evidence of a referral system for patients
with DM suspected to have TB for diagnosis and man-
agement?

. What is the evidence of a referral system for patients
with TB suspected to have DM for diagnosis and
management?

ot

Identifying relevant studies

Search strategy

We conducted a comprehensive search technique for
published and unpublished (grey literature) articles
relevant to answer our research question. We piloted
our search strategy in December 2019 in PubMed and
CINAHL via EBSCOhost, followed by analysis of the
text words contained in the title and abstract and of the
index terms used to describe the article, guided by the
Joanna Briggs Institute’s manual for evidence synthesis."?
Our overall search was updated in seven electronic data-
bases in May 2021 (online supplemental appendix 1),
including: PubMed and CINAHL via EBSCOhost, Web
of Science, Science Direct, Scopus, Google Scholar and
WHO library. Our search approach included Boolean
terms (AND, OR) and Medical Subject Headings terms.
The search keywords were: ‘Diabetes’, “Type 2 Diabetes’,
‘Tuberculosis’, ‘Comorbidity’, ‘Implementation’ and
‘Framework’. All studies suitable for inclusion had their
reference lists further assessed for potential inclusion.
Grey literature articles were accessed by searching for
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policy documents, treatment guidelines and reports by
ministries of health, and health agencies through their
websites or links. Studies obtained through database
searches were exported to EndNote library for further
abstract and full article screening, respectively. The ‘Find
full text’ option in the EndNote library was used to auto-
matically obtain PDFs of exported studies.

Study selection

The first reviewer (RS) conducted the database search
based on a broad inclusion criterion. This search focused
on the title of the articles. The full texts of all the articles
that were selected as potentially eligible for inclusion in
this review were obtained. Two independent reviewers
(RS and PV) then conducted abstracts and full article
screenings in order to identify articles that met all the
inclusion criteria. Any disagreements between the two
independent reviewers were resolved through discussion.
Arrangements had been made for a third reviewer to
resolve any disagreements between the two independent
reviewers. However, no disagreements emerged, hence
the third reviewer was not consulted.

Inclusion and exclusion criteria
The eligibility criteria were developed to ensure the inclu-
sion of specific information relating to the research ques-
tions in the studies. Our inclusion criteria in this review
involved studies presenting evidence of TB-DM comor-
bidity among populations with TB and DM. We also
considered studies presenting evidence of bidirectional
screening for TB and DM, as well as studies presenting
evidence of mechanisms of collaboration in the manage-
ment of TB and DM. All these studies had to be published
in English language, between August 2011 and May 2021,
given that the framework was first launched in 2011.
Studies presenting evidence on type 1 diabetes and
those focusing on TB or HIV were excluded. This review
only included articles on type 2 diabetes and excluded
type 1 diabetes because type 2 diabetes contributes
90%-95% of all diabetes cases, globally, and shares socio-
economic, environmental, and behavioural factors with
TB.'* 7 Also excluded were studies published prior to
August 2011 and those published in other languages
apart from English language.

Data charting

To extract relevant information and characteristics
of studies, we developed a form electronically, using
Google forms, pretested it and used feedback to refine
the tool. The selected studies were thoroughly read for
data extraction of bibliographical details and ensuring
that relevant outcomes were extracted, including: (a)
author(s) and date of publication, (b) aim(s) or research
questions, (c) primary source data, study population, (d)
geographical setting (rural/urban), (e) study design, (f)
most relevant finding, (g) most significant finding, (h)
study limitations and implications, as well as (i) interpre-
tations and conclusions from the authors.

Collating, summarising and reporting results

The results from existing studies were summarised and
presented in a narrative format. This summary was anal-
ysed using thematic content analysis. Data extracted were
structured around the following outcomes: bidirectional
screening of TB and DM, feasibility of screening and
co-management of TB/DM comorbidity. The themes
emerging from the analysis were examined to determine
whether or not they addressed the research questions.
Furthermore, the researchers explored linkages between
the findings, study aim, and the implications for future
research, policy, and practice.

Quality of evidence
Two independent reviewers conducted quality assess-
ment by appraising the included studies using the Mixed
Method Appraisal Tool (MMAT) V.2018." The MMAT is
a critical appraisal tool designed for the appraisal stage of
systematic mixed studies reviews, like reviews that include
qualitative, quantitative and mixed-methods studies. The
tool may also be used to assess the methodological quality
of five different types of studies: qualitative research,
randomised controlled trials, non-randomised studies,
quantitative descriptive studies and mixed techniques
studies (online supplemental appendix 2). The MMAT
evaluates the appropriateness of the study aim, study
design, methodology including the recruitment of partic-
ipants, data collection, data analysis, results presentation,
authors’ discussion and conclusions. Any disagreements
between the two independent reviewers were resolved
through discussion. The tool does not permit for quality
scoring of included studies, therefore we did not provide
overall quality scores.'®

The quality of evidence had little variations across
the studies. Most of the 82 studies had good method-
ological rigour across all the MMAT criteria. Out of the
82 included studies, 4 were poorly appraised; as these
studies did not report on the validity and reliability of the
measurement, neither did they report on the response
rate, hence the risk of non-response bias could not be
determined. Furthermore, the sample of the studies was
not representative of the target population, as no stan-
dard measure was used to determine the sample size. The
sample strategy of the studies was not clearly stated, and
this could have led to sampling bias. Additionally, one of
the mixed-methods studies did not adhere to the quality
criteria of each tradition of the methods used in the study.

RESULTS

The initial search through the electronic databases,
including published studies and grey literature, yielded
a total of 1442 articles. One thousand and seventy-two
(1072) articles were excluded at a database search stage,
because they did not meet the inclusion criteria. Sixty-
four duplicates were removed, leaving us with 306 articles
that were screened for abstracts. A total of 200 articles
were removed at the abstract screening stage based on
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Reasons for excluded studies (n=24):

-Studies focused on pharmaceutical

-Opinion/commentary papers (n=19)

Figure 1
diabetes mellitus; TB, tuberculosis.

the exclusion criteria. The researchers further screened
the remaining 106 full-text articles and excluded 24 arti-
cles (online supplemental appendix 3) with the following
reasons: 19 studies were opinion/commentary papers,
2 were systematic reviews, 2 focused on pharmaceutical
care and the last one had no evidence on WHO TB-DM
collaborative framework. Figure 1 shows the PRISMA flow
diagram demonstrating the screening results from each
stage.

Characteristics of included studies

A total of 82 " articles from 35 countries including
India, China, the USA, Pakistan, Taiwan, Ethiopia,
Tanzania and Nigeria met our inclusion criteria and
were included in the quality assessment stage. These
were 5 qualitative, 75 quantitative and 2 mixed-methods
studies. The WHO is made up of 194 member states, but
our review found studies from only 35 countries, mostly
India (n=25),10 20 44-51 53-55 58 60 61 63 81 82 01 95 0101 (Shiny
Ethiopia (n=4),*'*** ' Nigeria
(n=3)"% and the USA (n=2).”* Online supplemental
appendix 4 summarises the characteristics of the different
studies. The findings from this review provided evidence
on the feasibility of screening, bidirectional screening

(l’l:lO),ﬁMT 70 71 84 8597 102

—
s
'0_'5 Records identified from databases: Additional records identified
= (n=1442) through other sources (n =0)
€
]
=
A A
Records removed after title screening (n=1072),
and duplicates removed (n=64)
£
=
g !
A Records screened by abstract
(n =306) Y Literature excluded (n =200)
~—
S
z . . =No cvidence on WIIO TB-DM
3 Full-text al}l_lc.lc'sl.assc.sscd for collaborative framework (n=1)
g C(r:gzll;lol(’t;' »| -Systematic reviews (n=2)
care (n=2)
~
"
3
% Studies included in synthesis
£ (n=182)
—

Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow diagram. From: Moher et al.'®® DM,

(screening patients with TB for DM, screening patients
with DM for TB), co-management, and challenges and
opportunities, in line with the recommendations of the
collaborative framework.'” '"*

Feasibility of screening

The Bali declaration was expected to accelerate the imple-
mentation of the collaborative framework for the care
and control of diabetes and TB.'"* A major emphasis was
on operational and clinical research, globally, designed to
establish evidence to strengthen the current recommen-
dations and propose appropriate indicators.'" Our review
of publications showed evidence supporting the feasibility
of bidirectional screening. Study findings demonstrated
that it was possible to conduct screening in both rural
and urban settings.”” ® The different settings also indi-
cated varying TB-DM prevalence rates in rural and urban
regions in various countries.*® 186778 Additionally, our find-
ings supported routine screening, especially in high-risk
populations.“’0 PEnOLEEE RUBTIA predominant number of
publications on screening in healthcare settings revealed
that screening can be integrated into routine practices in
the healthcare system.2! 3253 60 62 65 68-70 81 9 99 105107
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Bidirectional screening
One of the public health actions proposed for averting
the impact of the looming TB-DM co-epidemic is
screening patients with TB for DM and vice-versa.'"
This review identified publications on screening to
provide evidence on suitable approaches used by various
countries and settings. Majority (60%) of the included
studies focused on screening éaa_t_iepgs _with TB for
DM, 19 20 22 28 34-36 38 40 41 46-51 57 50 61 65-67 71 72 76-80 52 108-112
a phenomenon that permeated throughout various
countries spreading across the five geographical
regions, especially Asia. The DM prevalence among
patients with TB varied within countries, such as India
(59625019 20 16 8 51 54 58 59 61 82 .14 China (6.3%-
12.4%).% % DM prevalence was reported by the studies
to be higher in older male patients with TB than female
counterparts and mostly in urban settings.'? #7213
Fewer studies focused on screening patients with DM
for TB, and this was attributed to the low availability of
TB management strategies in DM Eacilities/ 22981081 86100114
These studies were conducted in the USA, India, Tanzania,
Korea, Bangladesh, China, Taiwan, Nigeria and Iran.
Generally, the risk of TB in patients with DM is about three
times higher compared with the general population, a
pattern that was also confirmed in our review.'” ''? Results
ranged from as low as 1.8-fold in South Korea to 7-fold in
Tanzania, higher than the general population.?” ** In one
study conducted in India, TB was not prevalent among
patients with DM.?* Male patients with DM were found
to be at increased risk of TB than their female counter-
parts.21 SHibEIE0N0 Higher TB rates among older men were
attributable to sedentary lifestyles, hslg!‘l body mass index
(BMI) levels and smoking practice. L Age and gender
were identified as important risk factors for TR

Co-management

Several studies highlighted the minimum or lack of inte-
gration between TB and DM units and the parallel paths
of care for patients with TB-DM comorbidity. This is
shown by the quotes below:

Endocrinologist treats diabetes, and we treat TB
(P47

We treat diabetes and that’s it (p6).37

Since our main task is TB treatment, the primary
treatment is focused on TB (p6).?’7

A TB patient should have tests for diabetes but gen-
erally diabetes patients don’t go for TB tests (p7).'"

There was more evidence on case detection than
co-management of TB and DM.%*" Patients with TB-DM
comorbidity did not appear to receive comparable treat-
ment, and this may be due to more funding being avail-
able to TB, compared with diabetes and the limited
number of staff trained in co-management.”” ''*

We haven’t received any funding or training, especial-
ly for this screening...I think, currently the trainin$ is
not adequate. It should be given more often (p7). o

Individuals with the dual TB-DM condition were found
to have better outcomes when jointly managed.'"*

Opportunities and challenges

Implementation of the collaborative framework in various
countries revealed the opportunities and challenges
among healthcare workers, patients and the healthcare
system. One of the opportunities identified was the feasi-
bility to implement screening in the existing healthcare
systems.” 7 However, it is still important that policies that
support integrated screening in routine health service
delivery be developed./8 Timely diagnosis and manage-
ment of TB-DM comorbidity were improved by imple-
menting cost-effective measures, recording screening
and user-friendly approaches.QQ B0 T2 T8RN Some of the
challenges encountered were lack of awareness of bidi-
rectional screening by patients, while some healthcare
providers were not aware of guidelines for bidirectional
screening.”

See madam, what can I tell about this [screening for
DM]? Doctors can only talk about this [screening TB
patients for DM] (p7).”

I don’t know about that [any national guidelines]

(P7)_56

DISCUSSION

This scoping review mapped existing literature on the
implementation of the TB-DM collaborative framework,
globally, and provides an overview of the extent of imple-
mentation from 2011 to 2021. Our review found evidence
of research in 35 countries, predominantly from LMICs.
India and China showed greatest research outputs on the
implementation of the collaborative framework, and this
may be due to high TB burden being observed in these
countries.'’ % Findings pointed to the feasibility of bidi-
rectional screening, opportunities and challenges, as well
as fewer publications on the collaboration of TB and DM
programmes, thereby highlighting gaps in evidence on
the integration of services for the management of TB-DM
comorbidity.

Several studies in this review focused on screening
patients with TB for DM as compared with screening
patients with DM for TB and this was congruent with
the findings of Workneh et al'” Additionally, there were
limited articles on screening patients with TB for DM in
African countries and this was consistent with what had
been reported in a prior study conducted in Ghana.”
This is probably because of inadequate support for DM
facilities to screen for TB. Fewer articles showed evidence
of screening both patients with TB and patients with DM
in the same study. This review showed that screening can
be implemented in both urban and rural settings with
varying prevalence rates across geographical settings,
thereby rendering the link between prevalence and the
type of setting (rural vs urban) weak. This is in contrast
with the findings of the study by Sulaiman et al, who
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found prevalence rates to be the same in urban and rural
centres.''

Bidirectional screening was found to be mainly imple-
mented in healthcare facilities and this revealed that the
existing healthcare systems can be used to co-manage
individuals with TB-DM comorbidity, similar to findings
by a review conducted in India.""” Routine screening in
high-risk populations was demonstrated by some studies
in our review and was linked to early detection of TB
or DM, subsequently leading to more effective manage-
ment and outcomes. This was also reported in other
S[lldieS.lB 192260 118

The risk of patients with DM developing TB has been
estimated to be threefold as compared with the general
populatjon.ID While this was generally confirmed by the
findings of this review, two studies produced contrary
findings, which revealed low DM prevalence in patients
with TB.” ™ Therefore, evidence suggesting that DM
is a risk factor for TB remains inconclusive and further
studies are required.

Consistent with recommendations from other studies,
evidence from this review points to the need for more
awareness on bidirectional screening for both patients
and healthcare workers.” ** %7 ' Individuals with the
coinfection were not found to be receiving comparable
care for each disease, which may be contributing to the
growing TB-DM comorbidity and adversely affecting the
global efforts towards the control of RS/ RBIN

A key recommendation by the WHO-Union collabora-
tive framework is joint management to improve health
outcomes of patients with TB-DM comorbidity."” Health
systems in this review were having challenges in managing
TB and DM jointly, due to existing systems of care that
offered vertical healthcare,” '* which is supported by
a review on the double burden of TB and DM.'?! The
silo approach in most healthcare systems with regard to
communicable and non-communicable diseases was a
barrier to integrating care for individuals with the dual
condition. Although not identified in this research, an
article published in India showed that collaboration is also
hindered due to patients with TB being largely managed
in public health facilities, as compared with patients with
DM, who are mostly being cared for in private health
facilities.'

Some studies have shown that individuals with coin-
fection have different experiences of care in health
facilities, when compared with patients with only one
condition.”® """ Their experiences spanned from the
unavailability of joint consultation, so patients had to
see a separate specialist for the different conditions, to
the indecisiveness of health workers on whether to admit
individuals with the comorbidity in DM or TB wards.*” '!!
This may be due to the perception that TB-DM comor-
bidity is a complicated condition that may lead to relapse,
treatment failure, or death and requiring specialist atten-
tion.”” ' '*! Patients and healthcare professionals had to
find ways to integrate required medication, addressing
medication-related issues, and more education to help

patients understand the comorbidity.'"* There is a need
for clear guidelines, diagnostics and refresher training
for healthcare workers.''* '** Other studies support our
PP
findings that joint management improves early diagnosis
g J 2 P ) g
and health outcomes.'® "%

Limitations

Our review is subject to important limitations. This review
included only articles published in English language,
which may have excluded some relevant studies published
in other languages. We only identified one non-English
article, which was in Spanish, and this too may be reflec-
tive of our incompetence in other languages. Only a single
reviewer carried out title and abstract screening. The
database search conducted by two independent reviewers
may have yielded additional relevant studies. Despite the
generally relevant key words used while searching for
relevant articles in different databases, other terms may
also exist. Nonetheless, the study strictly followed the
framework provided by Arksey and O’Malley’s framework
to map evidence on the implementation of the WHO's
collaborative framework for the management of TB and
diabetes comorbidity, globally. Despite these limitations,
we believe that our search strategy was comprehensive in
reviewing relevant literature for this review.

Implications for practice

In line with other recommendalions,m our findings
suggest that free glucose tests, integration of DM and
TB services, patient counselling and routine screening
are factors that enhance effective screening.'7 *" In areas
where bidirectional screening was not effective, factors
such as inadequate staffing, poor supply of laboratory
supplies for DM diagnosis and poor patient awareness
of bidirectional screening were highlighted.'m5 Recom-
mendations from screening studies emphasise the impor-
tance of policies that support integrating screening in
routine health delivery, cost-effective measures, recording
screening results in reports and user-friendly ap roaches,
to improve timely diagnosis and management.”’ '**

Conclusion

This review revealed that bidirectional screening is
feasible and can potentially improve the diagnosis and
co-management of individuals with TB and DM. Addition-
ally, the study demonstrates that gaps still exist in research
aimed at providing evidence of improved techniques for
detecting TB-DM comorbidity. There is an urgent need
for health systems to integrate TB and DM services.
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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 | Mapping Evidence on the Published
the implementation of the | Implementation of the WHO’s
TB-DM collaborative | Collaborative =~ Framework  for  the
framework globally. Management of Tuberculosis and Diabetes:
A Scoping Review Protocol
The Implementation of the World Health | Feasibility of detecting DM in TB Published
Organization’s Collaborative Framework | patients and detecting TB in DM
for the Management of Tuberculosis and | patients.
Diabetes: A Scoping Review. Bidirectional screening.
Collaboration of TB & DM programs.
OBJ 2: To explore the | Exploring the Mechanisms of Collaboration | Increased support for communicable Published
process followed by the | Between the Tuberculosis and Diabetes | diseases compared to stagnant support
Ministry of Health (MOH) in | Programs for the Control of TB-DM | for non- communicable diseases.
the adaptation of the | Comorbidity in Ghana. Donor support.
framework in Ghana Poor collaboration between NTP and
NCDCP.
Low TB-DM case detection.
OBJ 3: To understand how | Frontline Healthcare Workers’ Experiences | Prioritization of TB/HIV co-infection | Low knowledge and awareness | Published

healthcare workers
conceptualize their roles in

the implementation of the

in Implementing the TB-DM Collaborative

Framework in Northern Ghana.

while negating TB-DM comorbidity.

of TB-DM comorbidity

Limited awareness of the

collaborative framework
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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.

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

Barriers and Facilitators to Bidirectional
Screening of TB-DM in Ghana: Healthcare

Workers’ Perspectives

Increase in staff capacity

Institutionalization of bidirectional

screening.

Delays in screening.

Fear and stigmatization of TB.

Poor collaboration between TB and

DM units.

Skewed funding for screening

Published
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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
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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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