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Abstract 

Background. The World Health Organization (WHO) 2021 global TB report, until the 

COVID-19 pandemic, reported that TB was above HIV/AIDS as the leading cause of death 

from a single agent. TB is known to account for about 33% of all deaths associated with HIV. 

The risk of contracting TB is approximately 10-37 folds higher among PLHIV. Ghana, faced 

with the TB and HIV epidemic, implemented the WHO’s TB/HIV collaborative policy 

guidelines to lessen the burden of TB among PLHIV. Active TB case-finding through TB 

screening and Isoniazid Preventive Therapy (IPT) initiation among PLHIV is one essential 

intervention in the policy. 

Since the implementation of the intervention over two decades, screening targets have not been 

achieved. Information on the coverage of TB screening among PLHIV HIV visiting HIV 

clinics in Ghana is available. This information indicated that, despite the impact of TB in HIV-

positive people, TB screening coverage among HIV clients has been low and fluctuated a few 

years after the implementation of the TB screening intervention among HIV clients. But there 

is no information on fidelity and determinants of implementing the intervention of TB 

screening among PLHIV, which is a crucial factor in determining the success of 

implementation. If available, information on implementation outcomes such as fidelity 

(adherence to guidelines), and implementation barriers can help identify the bottlenecks to 

successful implementation, and inform strategies for improving implementation processes and 

outcomes to achieve successful intervention outcomes. 

Therefore, this PhD thesis aims to 1) assess the fidelity of the active TB case-finding through 

TB screening IPT initiation intervention among PLHIV attending HIV clinics in Ghana, and 

2) explore implementation determinants of the TB screening intervention among PLHIV 

attending HIV clinics in Ghana. This is to provide context-relevant evidence that could inform 

the design of appropriate implementation strategies for supporting or strengthening 

implementation efforts in Ghana. The specific objectives included: determining the provider 

level fidelity to clinical protocols of the intervention; evaluating the influence of moderating 

factors on provider fidelity of the intervention; determining the facility level fidelity to the 

intervention; comparing the moderating factors by facility level; determine an overall 

implementation fidelity using a composite of provider and facility level guidelines of the 

intervention, and exploring the determinants of implementation of the intervention among 

PLHIV attending HIV care clinics in Ghana.  
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Methods. The research was cross-sectional and explorative, conducted in 27 selected district 

hospitals with HIV or ART centres in Ghana. These 27 hospitals were purposively selected 

because, in the year 2018, they were identified to have started the initiation of IPT among HIV 

clients who have been confirmed of not having TB in Ghana. Fidelity was assessed at the 

provider, facility and combined levels. Items in the guideline related to the providers were 

grouped into three components (TB diagnosis – 10, TB awareness – 4, TB symptoms 

questionnaire – 2 items). At the facility level, the items were grouped into four components - 

intensive TB case-finding among PLHIV (ITCF) 5 items, IPT initiation (IPT) 3 items, TB 

infection control (TIC) 5 items and programme review meeting (PRM) 5 items. A summation 

of items score was used to determine fidelity scores. A computed median fidelity score was 

used in this study as the cut-off point due to lack of reference for determining what constituted 

a high-level fidelity or a low-level fidelity. Opportunity-based weighting approach was used to 

assess the combined fidelity. In addition, we conducted Focus Group Discussions (FGD) and 

Indepth Interviews (IDIs) to explore the determinants of implementation of the intervention. 

 

Results. A total of 226 HIV healthcare providers and 27 facility managers were interviewed. 

Also, 8 FGDs with HIV healthcare providers and 17 IDIs with TB/HIV coordinators were 

conducted. 

At the provider level, 60% (135) of the HIV healthcare provider were females, and their mean 

age was 34.5 years (SD=8.3). Majority were clinicians [63% (142)] and had obtained post-

secondary non-tertiary educational level [62% (141)]. The proportion of the healthcare 

providers categorized to have implemented the intervention with high fidelity was 53% (119). 

Also, 56% (126), 53% (120), and 59% (134) of them implemented the TB diagnosis, TB 

awareness and TB symptoms questionnaire components, respectively, with high fidelity., 

Female healthcare providers (AOR=2.36, 95%CI: 1.09–5.10, p=<0.029), those with tertiary 

education (AOR=4.31, 95%CI: 2.12–9.10, p=0.040), and clinicians (AOR=1.78, 95%CI: 1.07–

3.50, p=0.045) were more likely to adhere to the guidelines compared to their counterparts, 

after adjusting for the clinic as cluster effect. 

At the facility level, the median adherence score for ITCF component was 85.7% (IQR: 85.5-

100.0), for IPT was 0% (IQR: 0-66.7), for TIC was 33.3% (IQR: 33.3-50.0), and for PRM 

components it was 90.0% (IQR: 70.0-90.0. Overall, the median adherence score for the facility 

was 62.1% (IQR: 58.6-65.1), with 17 clinics (63%) scoring above the median, categorized as 
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high adherence. High adherence facilities had statistically significant lower PLHIV clinic 

attendees per month (256 (IQR: 60-904) than low adherence facilities 900 (IQR: 609-2622); 

p=0.042), and lower HIV provider workloads (28.6 (IQR: 8.6-113) than low adherence 

facilities 90 (IQR: 66.7-263.5); p=0.046). The high adherence facilities had most of the 

screening guidelines (76%, p<0.01) and questionnaire (80%, p<0.01) available on-site.  

Also, at the combined level, the weighted fidelity median score was 67% (IQR: 59.9 – 74.9%), 

and the TB screening coverage was 71.3% (IQR: 56.9 – 96.7). The weighted fidelity of delivery 

is statistically associated with TB screening coverage (p<0.01). Facilities with TB IE&C 

materials available had significantly (p=0.025) higher median fidelity score (75.4% (74.9 – 

88.5)) than their counterparts (65.7 (59.4 – 72.6)). All the other moderating factors investigated 

have no statistical association with weighted fidelity of delivery (p>0.05) except IE&C.  

Participants in the qualitative study (phase 2) recognised TB screening as an essential 

intervention to decrease TB's burden among PLHIV. In addition, ease in TB screening for 

PLHIV, existing good communication and referral systems, effective goals setting and 

feedback mechanisms, good recognition for the need of the intervention by HIV healthcare 

providers, and the role played by existing chemical sellers were indicated by the HIV healthcare 

workers and coordinators as the main facilitators that promote the implementation of the TB 

screening among PLHIV. 

The study also identified factors such as high workload, no transportation, nature of the disease, 

non-reimbursement of ancillary cost, lack of staff, no staff motivation, no in-service training, 

old infrastructures, lack of privacy and space, inadequate resources (laboratory), non-

availability of enablers for clients and health works were also identified by the participant main 

barriers hindering the TB screening implementation among PLHIV attending HV clinics. 

 

Conclusion. The study assessed fidelity of delivery at the different levels of health delivery, 

their related factors and determinants of implementation of TB screening at the HIV or ART 

clinics. Combined provider-facility fidelity was revealed as a practical approach to assessing 

implementation fidelity at the health facility. The separate fidelities showed the extent of 

implementation of the intervention guidelines as planned at the various levels. Hence, 

variations observed in the fidelity levels and related factors needed further investigation. The 

findings are critical in the wake of the rising public health importance of the double burden of 

TB and HIV in low- to middle-income countries like Ghana. 
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Implementation of TB screening is critical in PLHIV in Ghana. Programme managers, facility 

managers and TB/HIV coordinators should be devoted to ensuring HIV healthcare workers 

have regular in-service training, motivated through reimbursement of intervention-related costs 

and the provision of adequate space and privacy to ensure successful implementation of TB 

screening amongst HIV clients. Participants, especially HIV healthcare providers have 

accepted the intervention and therefore used the ease of the TB screening tool, feedback and 

supervision and their good network and communication to promote the implementation of the 

TB screening intervention among PLHIV attending HIV clinics. 

Hence, knowledge of fidelity and both facilitators and barriers of implementation, and how to 

address them can inform the planning and implementation of the TB screening in HIV clinics 

and ART centres in Ghana and similar contexts across low- and middle-income countries 

worldwide. 

 

Key Contribution. Most fidelity assessments were done at the provider level, however, this 

PhD has added fidelity assessment at the programme or facility level and especially combined 

facility-provider level which is missing in the implementation literature. Hence, it is an 

extension of knowledge and methodological innovation in implementation science. In addition, 

this study has demonstrated how to categorise fidelity into high or low fidelity. 

This research reveals where efforts can be targeted to improve implementation fidelity to 

increase and achieve targets of TB screening coverage among PLHIV in Ghana. In addition, it 

showed the barriers to be addressed by the National TB Control Programme to ensure 

successful implementation of the intervention in Ghana.  

 

Keywords: TB, Facility adherence, provider adherence, TB screening factors, IPT, 

implementation determinants, PLHIV, HIV clinics, composite, weighted fidelity, 

implementation fidelity levels, healthcare providers, implementation science, Ghana, sub-

Saharan Africa  
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Definitions of Terms 

• Implementation: Carrying out an evidence-based intervention under real-life 

conditions and making it part of the everyday practice 

• Implementation Outcomes: The effects of deliberate and purposive actions to 

implement TB screening and initiating IPT in HIV care clinics in Ghana. Among 

the eight implementation outcomes is fidelity to the intervention guidelines.  

• Fidelity: The degree or extent to which the TB screening and IPT initiation had 

been implemented at the facility as prescribed in the NTP guidelines.  

• Facility (programme) level fidelity: The level at which programme guidelines for 

implementing the intervention are being implemented by the facility as planned by 

the NTP. The term programme level and facility level are used interchangeably for 

the purpose of this study to mean the same. 

• Provider level fidelity: The level at which clinical protocol guidelines for 

implementing the intervention are being delivered by HIV healthcare providers as 

the NTP planned it.  

• Determinants of implementation: Barriers and facilitators during the 

implementation of the TB screening at the HIV clinic   
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1.0 Introduction 
 

 

1.1 Thesis Overview and structure   

This thesis is submitted using the divided block format. Each paper produced from this study 

represents a different results chapter. It also includes an Introduction, Literature Review, 

Methods and Conclusion as separate chapters. The thesis is organized and divided into eight 

(8) chapters explained below: 

 

Chapter 1 Introduction 

The introduction to this thesis is presented in this chapter. The chapter further presents a brief 

background to the study, discusses the study's rationale, explains the aims and objectives, and 

offers a general overview of how the thesis is structured.   

 

Chapter 2 Literature review  

We present under this chapter a brief review of the global burden of TB among PLHIV, 

followed by the burden in sub-Saharan Africa. The TB situation in Ghana follows, which 

comprises a brief on Ghana's demographic and socio information, the health structure of Ghana, 

the burden of TB in Ghana, and the TB/HIV collaboration in Ghana. Next, the assessment of 

implementation fidelity, fidelity levels and factors influencing implementation of an 

intervention in health facilities are discussed. The last sub-section discusses the conceptual 

framework that directed the conduct of the study. 

 

Chapter 3 Methods  

Chapter 3 provides a synthesis of the methods used for the study. Methods discussed under this 

section include; the design of the study, the setting where the study was conducted, the study 

population and sampling approaches used. In addition, we discussed briefly the data sources, 

the study's conduct and procedures, and the data analysis method employed. Detailed methods 

are described in each of the four papers representing the four different result sections under 
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chapters 4 to 7, of which the PhD student is the first author. This chapter also describes all the 

ethical issues of the study. 

 

Chapter 4 Results – Understanding provider-level fidelity to the intervention 

The fourth chapter presents the paper produced to address objectives 1 and 2 of the thesis. It 

evaluates the provider level implementation fidelity to the TB screening intervention and it’s 

relating factors. 

 

Chapter 5 Results – Understanding facility-level fidelity to the intervention  

This chapter presents the second paper produced from this thesis. It emanated from objectives 

3 and 4 of the study, focusing on assessing facility-level fidelity to the implementation 

guidelines and its related factors in Ghana.  

 

Chapter 6 Results – Understanding implementation determinants to the intervention  

We present the third paper that sought to understand the barriers and facilitators to 

implementing the intervention. This paper covers objective 6 of the study, and it is purely 

qualitative.  

 

Chapter 7 Results – Understanding combined facility-provider fidelity to the intervention  

The seventh chapter presents the fourth paper, which addresses the extent to which the facility 

as a whole implemented the intervention. The paper combined the guidelines for the facility 

and HIV healthcare providers to ascertain a combined fidelity level of delivery of the 

intervention. This paper covers objective 5 of the study. 

 

Chapter 8 General discussion and conclusion 

In this ending chapter, the significance of the findings are highlighted considering what is 

already known and their implications for policy and practice. Additionally, it discusses the 
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contributions of this thesis to literature, outlines limitations of the research, and lessons learnt 

along with general conclusions drawn from the study. 

 

1.2 Background  

The Global Tuberculosis Report, 2014 indicated the number of people infected with 

tuberculosis (TB) was 9 million in 2013, out of which 1.5 million people died; about 24% of 

this number were people with HIV. Globally, TB, although curable, is known to kill about 500 

people daily and is the main cause of morbidity and mortality amongst people living with 

HIV/AIDS (PLHIV). According to the World Health Organization (WHO) 2017 TB report 

globally, TB accounted for about one-third of all deaths associated with HIV (1,2). In addition, 

the risk of contracting TB is approximately 10-37 folds higher among people living with HIV 

than those without HIV (3–5). 

In sub-Saharan Africa, the issue of TB and HIV co-infection is of great concern. Of the 22 sub-

Saharan African countries that have the burden of TB, nine countries contribute to the highest-

burden of TB globally (6). According to the WHO, the high prevalence of HIV and its spread 

within this region drive the incidence of TB. Also, in 2016 about 34% of PLHIV were 

diagnosed with TB. In 2014, the WHO reported an estimate of 1.1 million TB patients were 

co-infected with HIV (7). Most of these sub-Saharan African countries are within the low to 

middle-income class, facing resource constraints (8) but have to take action to attain a range of 

TB related Sustainable Development Goal (SDG) targets. For instance, Ghana, one of the 

middle-income countries, has an HIV prevalence of 1.6% (7) and an estimated 224,488 

persons, made up of 34,557 (11.8%) children having HIV and AIDS. The TB and HIV co-

infection prevalence in Ghana is at 14.7% (9).  

Effective TB control strategies are contingent on treating those who tested positive and 

preventing those who tested negative from contracting the disease. Tuberculosis can best be 

controlled by early detection through active case finding and appropriate treatment. Active TB 

case finding among contacts of TB and HIV patients through simple interventions such as 

outreach TB screening or screening of all HIV patients for TB at HIV care clinics have been 

used (10). Mhimbira et al. (11) conducted a review to assess the effectiveness of diverse 

innovations to improve the detection of TB at a significantly lower level of healthcare services. 

They found that outreach TB screening increased TB case detection from 24% to 52%. 
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However, they deduced that this strategy had little or no effect on treatment compared to 

screening at HIV care clinics. 

On the other hand, according to Date et al. (12), TB screening among PLHIV improves the 

probability of survival, quality of life, and lessens the spread of tuberculosis in an area. It also 

increases the chances of putting HIV clients who show no active TB on Isoniazid Preventive 

Treatment (IPT) for latent TB infection (5,6,13). IPT is a preventive therapy given to HIV 

clients who do not have active TB. Its effect is known to supplement the impact of ART on 

reducing the infection of TB. 

In 2004, the WHO instituted a TB/HIV collaborative policy guideline to control the TB/HIV 

epidemic (1,7). Amongst the goals of the TB/HIV joint activities is to lessen the trouble of TB 

in PLHIV (14). The intervention activities for this goal were intensified TB case-finding 

through screening for TB, ensuring that HIV clients who screened negative for TB are initiated 

on Isoniazid preventive therapy (IPT), and ensuring the control of TB in all health facilities 

(14). In addition, high-quality anti-tuberculosis treatment is given to PLHIV, who have a 

confirmed diagnosis of active TB. Many countries where TB/HIV co-infection were of public 

health concern, including Ghana, adopted and implemented this policy intervention, as 

recommended by the WHO (15).  

Despite evidence that this TB/HIV control intervention has the potential of reducing the burden 

of TB in PLHIV, progress on IPT implementation worldwide has been slow and unable to 

achieve and sustain desired results (16). Globally, about one-third of HIV positive-tested 

clients are screened for TB at HIV care clinics (16–18), contrary to the policy, and only 17% 

of HIV positive adults screened negative for TB are put on IPT (16). Despite the immense 

challenge posed by the TB/HIV diseases to healthcare systems in sub-Saharan Africa, only 9% 

of PLHIV had been screened actively for TB, out of which only 3% were put on IPT (19). 

Therefore, the existence of intervention of known efficacy is not enough to ensure their 

implementation. Implementation is a way of carrying out an evidence-based intervention under 

real-life conditions and making it part of everyday practise (20,21). Therefore, implementation 

is critical in achieving and sustaining the desired result of health interventions.  

The definition of implementation science (IS) by the National Institutes of Health (NIH), as 

“the study of methods to promote the integration of research findings and evidence into 

healthcare policy and practice”, makes an essential contribution to understanding 

implementation processes and barriers, and developing strategies to improve implementation 
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outcomes (21). Various implementation outcomes (or implementation quality constructs) are 

known to influence the effectiveness of an intervention (22). Implementation of intervention 

with high quality is expected to yield the desired programme and clinical outcomes (16). 

Implementation outcomes commonly discussed in the IS literature include, fidelity (whether 

the implementation was implemented as planned), reach (whether it reached the intended 

audience) and acceptability (whether it was acceptable to implementers and recipients) (21) 

 

1.3 Rationale of the study  

Ghana's TB/HIV policy goals were to reinforce the health system to act in response to the TB 

and HIV epidemic, lessen the catastrophe of TB amid PLHIV and lessen the catastrophe of 

HIV among TB patients. Each of the goals has specific collaborative activities. For instance, 

to reduce or lessen the burden of TB in PLHIV, joint activities including TB prevention and 

infection control among PLHIV, timely diagnosis and treatment of HIV clients among TB 

patients, and prevention of TB disease in HIV clients were in place. Effective TB control 

strategies for minimising the burden of TB are through early detection, then prevention of TB 

among PLHIV. The study's intervention of interest and focus was the TB burden reduction 

through TB screening in PLHIV visiting HIV or ART clinics in Ghana.  

Ghana initially implemented the intervention to lessen the burden of TB in PLHIV over a 

decade ago, and the IPT component was supposed to have been added in 2018 (23). A review 

of literature on program indicators for Ghana shows that during the early stages from 2008 to 

2012 of the implementation of the TB screening intervention, a high proportion of PLHIV 

(70% – 96%) were screened for TB at HIV care (24). Unfortunately, this observed success has 

not been sustained as programme data further revealed that in the years 2013 and 2014, 

approximately 80% (24) and 41% (25) of PLHIV, respectively, were not screened for TB as 

part of care contrary to the TB/HIV collaborative guidelines. In 2014, the policy, as a result, 

was revised with different TB screening coverage goals set at 56% for 2015, 64% for 2016, 

70% for 2017, 80% for 2018, 85% for 2019, and increased to 90% in 2020 (24). The reason 

for such slow and fluctuating progress is unknown since no research has been conducted to that 

effect. 

Achieving the set targets will require full implementation of the intervention. If the intervention 

is implemented partially, it might affect the set targets and have a limited impact on curbing 
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the dual TB and HIV epidemic (16). It has been shown that the degree of how well an 

intervention is implemented can determine its potential impact (26). Furthermore, digression 

from the implementation policy may be counter-productive and lead to a waste of resources to 

the country. Although the information on the TB screening coverage among HIV clients 

visiting the ART clinics in Ghana is available, information on how well the intervention is 

being implemented and the determinants of implementation are not readily available in Ghana. 

The availability of such information will be useful in identifying and addressing gaps and 

bottlenecks to improve implementation outcomes in later years to achieve set targets of the 

intervention outcomes.  

A review by Proctor et al. (2010) set clarity on the taxonomy of the eight implementation 

outcomes and their measurement and the salient stage at which each implementation outcome 

could be assessed (21). Most of the intervention components of interest in this study have been 

implemented for over a decade now. Therefore, the choice of evaluating fidelity for this study 

is appropriate because it agrees with what Proctor et al. proposed as an implementation 

outcome to be assessed at mid to later stages of the intervention (21). Fidelity to an intervention 

and factors that influence implementation is essential and critical implementation issues worth 

considering, especially when the intervention is not yielding expected results (27–29).  

Also, the most significant gap in the IS literature is how we measure fidelity, factors that 

influence fidelity in different contexts, and the mechanisms through which these factors 

influence fidelity. To address some of the gaps in IS, there is the need to assess how well the 

TB prevention intervention is being implemented and investigate the determinants of 

implementation to establish the barriers and facilitators of the implementation. The 

implementation outcome to be researched is fidelity at the provider and the facility levels. 

To minimize the problem of TB amongst PLHIV, the operational strategies of the TB/HIV 

collaboration programme need to be implemented at HIV care clinics according to the policy 

guidelines. Likewise, the providers have a role in implementing the interventions as intended 

in the guidelines—the healthcare providers work in health facilities. The health facilities are 

the district hospitals within which the HIV care clinics are located. However, the literature on 

fidelity often describes either provider or programme (facility) level fidelity separately. 

However, this PhD study argued and concentrated on the complementary roles of the health 

facility and the providers in implementing the intervention that can influence the outcomes. In 

the health system, the facility level is where intervention programmes are operationalized. The 



7 

 

intervention at this level is implemented by the facility operational managers and respective 

healthcare workers. The facility is therefore a good representative of the programme activities. 

Information on how well the facility and providers undertake their roles is crucial, but such is 

not available.  

WHO has recommended TB screening among PLHIV as a critical component of the 

intervention package of HIV care due to the high susceptibility of the PLHIV to TB and the 

spillover effect on the non-HIV families and community members. The study, therefore, aimed 

to assess implementation fidelity and implementation determinants of TB screening amongst 

PLHIV visiting the HIV clinics in Ghana. Combined fidelity was evaluated at both provider 

and programme (facility) levels for 27 district hospitals across Ghana. In addition, barriers and 

facilitators of the intervention to improving TB/HIV programme performance and reducing the 

problem of TB in PLHIV in Ghana were explored. 

The study makes a methodological contribution to measuring fidelity in health at a health 

facility where intervention is implemented. It also provided helpful information to link TB 

programme outcomes, such as TB screening coverage and the proportion initiated on IPT 

during the intervention (20,30).  

 

1.4 Aim and objectives of the study 

1.4.1 General aim of the study 

To assess the fidelity and determinants of the implementation of the TB screening intervention 

among PLHIV visiting HIV and ART care clinics in Ghana. The TB screening is the key 

intervention activity for the active TB case-finding and IPT initiation policy. In addition, the 

TB screening among PLHIV is a critical intervention component of the HIV care package due 

to its potential impact on reducing the TB burden.   

 

1.4.2 Specific objectives 

1. To determine the provider level fidelity to clinical protocols of the intervention among 

PLHIV attending HIV care clinics in Ghana.  
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2. To evaluate the influence of moderating factors on provider fidelity of the intervention 

among PLHIV attending HIV care clinics in Ghana. 

3. To determine the facility level fidelity to the intervention guidelines among PLHIV 

attending HIV care clinics in Ghana.  

4. To compare the moderating factors by facility level fidelity of the intervention among 

PLHIV attending HIV care clinics in Ghana. 

5. To determine an overall implementation fidelity using a composite of provider and 

facility level guidelines of the intervention among PLHIV attending HIV care clinics 

in Ghana.  

6. To explore the determinants of implementation of the intervention among PLHIV 

attending HIV care clinics in Ghana.  

 

1.5 Thesis framework  

This PhD research includes both provider and facility level analyses, as shown in Figure 1 

below. The providers implement an intervention within health facilities; however, interventions 

in the health facilities are executed from the facility levels cascading down to the provider 

level. Therefore, guidelines of the implementation of the intervention operate hand in hand to 

achieve results. 
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This section ends chapter 1 of the thesis. The next chapter offers a well-organised review of 

existing literature mostly related to the focus of the study.  

 

Implementation determinants  

Understanding the determinants of implementation 

Programme (facility) Level  

Understanding the adherence to 

implementation guidelines  

Provider Level  

Understanding the extent of 

implementation of guidelines  

 

Facility factors 

Moderating factors responsible for 

facility level adherence 

Provider factors 

Moderating factors responsible for 

provider level fidelity 

 

Composite fidelity of implementation  

Understanding adherence at both provider and 

facility level 

Understanding the determinants of 

implementation 

Both level analysis 

AIM 2: Objective 6 (Paper 3) 

Understanding facility adherence  

Facility level analysis   

AIM 1: Objective 3 & 4 (Paper 2) 

Understanding provider fidelity  

Provider level analysis      

AIM 1: Objective 1 & 2 (Paper 1) 

Methodological Innovation  

Both level analysis 

AIM 1: Objective 5 (Paper 4) 

Figure 1: Thesis framework linking the research objectives to the papers 
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2.0 Literature Review 

 

This chapter contains seven main sub-sections of reviewed literature. It starts with 

information on Ghana's demographic, socio-economic, and health service structure. It 

continued with a literature review on the global TB burden, followed by sub-Saharan 

Africa and Ghana's TB burden. After which, a review on fidelity levels of intervention, 

determinants of implementation in health and TB screening among PLHIV. Finally, the 

section ends with information on the frameworks adapted for conducting the study. 

 

2.1 The economy and health service structure of Ghana 

2.1.1 Demographic and socio-economic information 

Ghana is a sub-Saharan African and a lower-income developing country found alongside the 

Gulf of Guinea and the Atlantic Ocean in the West Africa sub-region. Ghana covers 238,535 

km2 and is bordered in the west with Ivory Coast, east with Togo, north with Burkina Faso, 

and with Gulf of Guinea and the Atlantic Ocean in the south (31). There are ten subnational 

government administrations known as regions within Ghana when planning the study. For local 

governance, there were further 216 administrative subdivisions of the regions called districts 

in 2017. This number has grown by splitting into 260 districts in 2018 and 2019. These districts 

are made up of ordinary, municipal and metropolitan. As shown in Figure 2 below, the ten 

regions were further regrouped into three ecological zones, namely Savannah, Forest and 

Coastal zones (32). 
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Figure 2: Map of Ghana showing the 10 regions and 3 ecological belts (32) 

 

It is estimated as of 2019 that Ghana has a mid-year population of 30,083,000, of which 29% 

were less than 15 years of age and 57.9% were between 15–64 years (31). However, the 2010 

census in Ghana showed that most (71.2%) people were Christian, followed by Muslim 

(17.6%), and then the traditionalist (5.2%). The country has over seventy ethnic groups, with 

the populous groups being the Akans (47.5% ), the Mole-Dagbon (16.6%), the Ewe (13.9%), 

the Ga-Dangme (7.4%), the Gurma (5.7%), the Guan (3.7%), the Grusi (2.5%), the Kusaasi 

(1.2%), and the Bikpakpaam also known as Konkomba (3.5%) (31). 
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Starting 2018, the country had an annual population growth rate of 2.16%, a birthrate of 30.2 

births per 1,000 population, a rate of death at 6.8 deaths per 1,000 population. In the same 

period, the fertility rate was 3.96 children born per woman, the infant mortality rate was 39.01 

deaths per 1,000 live births,  the contraceptive prevalence rate was 33%,  and a life expectancy 

was 67.4 years (33).  

Ghana’s economy has various rich resource bases. These consist the manufacturing and 

exporting materials such as hydrocarbons industrial minerals. In addition, Ghana is the second-

biggest producer of gold (after South Africa) and the second-largest producer of cocoa in 

Africa.  Ghana currently has a nominal GDP of $67.077 billion and an inflation rate of 9.2% 

(2020 estimates) (33). Government total health expenditure for the year 2016 was 4.4% of GDP 

while 37.8% of total health expenditure for the same year was from out-of-pocket of the 

individuals (34). In 2015, Global Fund signed a grant of US$ 248 million for Ghana to increase 

substantially the number of people receiving prevention, treatment and care for TB, HIV and 

malaria (35). 

With Ghana’s universal health care system available, more than 12 million Ghanaians have 

enrolled in the National Health Insurance Scheme by 2019 (36). 

 

2.1.2 The health service structure of Ghana 

The Ghana Health Service (GHS) is the mandatory institution responsible for healthcare 

provision and delivery in Ghana (37). The GHS is a Ghanaian government body established 

under the GHS and Teaching Hospitals Act 1996 as part of Ghana's Health Sector Reform and 

Medium Term Health Strategy and a distinct entity under the Ministry of Health (37). This 

distinctiveness made GHS different and not part of the overall Civil Service of Ghana. The 

Ministry of Health is in charge of policy formulation and enactment, while GHS is responsible 

for service provision.  

There are different levels of management teams under the GHS spanning from the regionals 

through districts to facilities. The team is made of a different calibre of health personnel headed 

by a substantive head of the respective institutions at each level. Consequently, the teams also 

vary considerably across regions, districts and facilities.  
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The health delivery system has different levels of facilities: health posts, health centres and 

clinics, district hospitals, regional hospitals, and tertiary hospitals (38,39). In 2017, there were 

ten administrative regions with 216 subdivisions called districts. At the district level, each is 

expected to have a functioning hospital known as the district hospital owned by the government 

of Ghana. So far, of the 216 districts, 140 of them have functioning district hospitals in 2017 

(source: Ghana Health Service, DHIMS2) (38). The district hospitals are the highest facilities 

for clinical care serving a population between 100,000 to 200,000, with usually about 50 to 60 

beds. In addition, they provide curative care, health promotion activities, and preventive care 

to the people and serve as referral points from health centres and polyclinics around its 

catchment areas. Treatment techniques involving surgery, laboratory, and other diagnostic 

techniques are performed at the district hospital. They run both out-patient and in-patient 

services. 

Healthcare provision is administered mainly by state-owned facilities, which form about 61% 

of total health facilities, with private facilities making 31% and faith-based health facilities 

making up the remaining 7% (38,39). Since 2003, the country had a universal health care 

system after the introduction of the National Health Insurance Scheme (NHIS) under the 

management of the Ghana National Health Insurance Authority (NHIA) (40). 

 

2.2 The global burden of TB among PLHIV 

Tuberculosis (TB) disease is a key cause of illness and among the top 10 causes of mortality 

worldwide.  Since 2007, it has been ranked above HIV/AIDS, a disease with the primary cause 

of mortality from a distinct infectious agent (41,42). Globally, TB occurs in all parts of the 

world and affects all age groups (42). In 2018, about 10 million people were estimated to have 

contracted tuberculosis(TB) globally, with men being the most affected ( 5.7 million), followed 

by women ( 3.2 million) and children ( 1.1 million) (41,42). Also, about a quarter of the global 

population has latent TB, and between 10-15% of these will progress to active TB disease over 

their overtime (42,43).  

Of the total global TB problem, 87% of new cases were accounted for by eight nations in 2018. 

India recorded the maximum number of new cases, while China, Indonesia, the Philippines, 

Pakistan, Nigeria, Bangladesh, and South Africa followed (41,42). Everyone is at risk of 
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contracting TB; however, adults in their productive years are primarily affected, and most 

(95%) of these cases and deaths occur in developing countries (41,42).  

Among all the TB infected persons, 8.6% are living with HIV (41), and TB is also the 

dominantly presenting illness among people living with HIV (44). People living with HIV are 

between 15 and 22 times more likely to get TB than those without HIV(3,4,44). TB is also 

causing more deaths among HIV infected people, with a quarter of all TB deaths being HIV 

related (41,44). In 2018, for example, about 16%  (251 000) of all TB deaths occurred in 

persons living with HIV (42). Although this was a 60% reduction from 620 000 in 2000 (41), 

the current number is relatively high. According to the Global Fund report (2019) on 

assessment and best practices for the application of TB and HIV activities jointly, TB screening 

among PLHIV and ITP initiation coverage amongst people living with HIV (PLHIV) have 

been below targets over many years (45). 

In terms of spatial distribution, sub-Saharan Africa had the most problem of TB/HIV 

comorbidity, with approximately 84% of all TB/HIV deaths in 2018 borne by the region (44). 

Also, considering the distribution of TB/HIV deaths by African sub-regions, with the exception 

of Northern Africa, all the other sub-regions continued to increase the incidence of TB/HIV 

deaths over time (46).  

TB is a treatable, curable, and preventable disease (42,47); consequently, between 2000 and 

2018, over 58 million lives were saved as a result of timely TB diagnosis and treatment (47). 

In 2016 alone, 83% of people were newly diagnosed with TB, and 54% of multidrug-resistant 

(MDR-TB) patients globally were successfully treated (47). Prominent global targets and 

milestones for reducing TB burden include Sustainable Development Goals (SDGs) (48) and 

the End TB Strategy by WHO (49). The third SDG goal consists of ending the global TB 

epidemic by 2030 (41,48). The End TB Strategy comprises set targets at 90% drop in TB deaths 

and an 80% drop in the TB incidence rate between 2015 and 2030; meanwhile, in 2020, a 35% 

decrease in TB deaths and a 20% decrease in TB incidence rates (41,49) were expected. 

However, the 2019 WHO report on TB indicated that most countries and regions with high TB 

issues were not in the position of attaining the 2020 End TB Strategy milestones (41). 

Universally, the TB incidence rate annually had declined by 1.6% from 2000 to 2018, with a 

cumulative decrease of only 6.3% between 2015 and 2018 (41). The worldwide decline in 

mortalities associated with TB was 11% between 2015 and 2018 (41). However, concerning 
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the WHO Africa region, there have been a 12% drop in TB incidence and a 16% drop in TB 

deaths between 2015 and 2018 (41).  

To reach the milestone of End to TB strategy or achieve the TB screening targets towards 

lessening the burden of TB globally, the extent to which the implementers implement the 

intervention needs assessment in furtherance of linking outcomes effectively to the 

intervention. 

 

2.3 The burden of TB among PLHIV in sub-Saharan Africa 

The sub-Saharan Africa region is known to have the highest burden of both HIV and TB 

infection (50). Whiles accounting for only 12% of the global population, sub-Saharan Africa 

(SSA) accounted for 68% of the global HIV prevalence in 2010, with South Africa and Nigeria 

leading the count (51). Also, nine countries in sub-Saharan Africa were part of the 22 countries 

with the high burden of TB globally (52). Such countries included and in no particular order 

the Democratic Republic of Congo, Kenya, Ethiopia, Mozambique, Nigeria, South Africa, 

Uganda, Tanzania and Zimbabwe (52). Still, in SSA, about 33% of the people have latent TB 

infection (53), with a 10% chance for the immune-competent individuals to develop active TB 

and a 50% chance for those infected with HIV to advance to active TB later in life (54). The 

primary cause for the reappearance of TB in Africa is the relationship between TB and 

(HIV/AIDS) infection (55). The risk of dormant Mycobacterium TB advancing to active TB in 

HIV clients immunologically deficient is high (55). Compared with those not infected, the 

comparative risk of TB incidence among people infected with HIV is from 20 to 37 folds, 

subject to the stage of the HIV disease (52,56).  

According to the WHO tuberculosis report (2011), approximately 39% of all new TB infections 

in sub-Saharan Africa were attributable to HIV, while the global rate for the same variable was 

only 13% (52). In 2010, 82% of the global PLHIV incident TB cases were recorded in the 

WHO Africa region (51). In 2014, about 1.2 million people living with HIV worldwide 

developed tuberculosis, and 74% resided in sub-Saharan Africa (56). Also, half the number of 

people with TB in sub-Saharan Africa are infected with HIV (41). HIV and TB co-infection 

are characterised by high mortality rates globally (50), with TB standing out as the leading 

cause of death among people living with HIV (56). For example, in 2010, for instance, of about 

1.40 million deaths from TB globally, 25% were attributable to HIV, representing a 13 
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percentage point increase from 12% in 2000 (52). Concerning TB mortality, about 390,000 

people lose their lives from HIV-associated TB globally in 2014, representing a 32% reduction 

since 2004, with most of these deaths occurring in sub-Saharan Africa (56).  

As part of HIV and TB management and control plans, the WHO recommends a combination 

of antiretroviral treatment (ART) and the three I’s to lessen the morbidity and mortality 

resulting from TB between people living with HIV (57). The three I strategies are (i) Intensified 

case-finding of TB (ICF), which is the critical component among the interventions, (ii) 

Infection control (IC), and (iii) Isoniazid preventive therapy for TB diagnosed negatives (57). 

However, the primary implementation bottlenecks of TB/HIV activities in sub-Saharan Africa 

in which studies were conducted have been more of limited resources and technologies to 

identify and eliminate active TB, high treatment dropout rates and side effects mainly due to 

hepatotoxicity and the risk for INH-resistant TB after IPT administration (58,59). Another 

major implementation bottleneck in SSA is the suboptimal level of incorporating TB and HIV 

Care (58), even though the implementation of the joint TB/HIV collaborative activities saved 

about 8.4 million people globally (56). However, it is characterised by low HIV counselling 

and testing uptake in TB clinics, a high workload, and a significant amount of cross-referrals 

between both services, usually not within the same health facility (60). Some of these 

bottlenecks have resulted in low TB treatment success rates after registering smear-positive TB 

cases under the DOTs strategy within the sub-Saharan African region (61). In a systematic 

review of the treatment success rate for pulmonary TB patients who were adults located within 

sub-Saharan Africa between 2008 and 2018, the pooled treatment success rate was 76% (61). 

This falls below the global rate of 83% and the WHO target of 90% (61). The pooled cured 

rate was 64.5%, and the pooled treatment completion rate was only 13.7% (61). There are also 

wide variations with the country-specific TB treatment success rates in SSA. Studies have 

shown a TSR of 80% in South Africa (62), 90.1% TSR  in Ethiopia (63), 39% TSR in Uganda 

(64), 70%  TSR  in Zimbabwe (65), 57.7% TSR in Nigeria (66) and 85% TSR in Ghana (67).  

Irrespective of the enormous challenges that TB and HIV diseases posed to healthcare systems 

and the WHO recommended policy interventions in sub-Saharan Africa, only 9% of PLHIV 

had been screened for TB. Moreover, only 3% were put on IPT (19). To identify and address 

the gaps to improve the implementation process, country-specific information assessed the 

extent or degree to which the potential implementers of the various interventions, such as the 
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active TB case finding among PLHIV is implemented and the factors that influence the 

implementation are required in urgency. 

 

2.4 Tuberculosis in Ghana 

2.4.1 The burden of TB and TB/HIV co-infection in Ghana 

Tuberculosis is highly endemic across all regions in Ghana. The country is one of the 

documented countries with the most burdened TB/HIV in the world. Ghana recorded 44,000 

TB cases and 15,800 TB deaths in 2018 (67). The incidence rate was estimated to be 148 per 

100,000 population, with men being the most affected; male to female infection ratio of about 

2:1, and males over 45 years recording the highest-burden (67). The TB case notification rates 

vary across the different regions, with the lowest being 23.7 cases per 100 000 population in 

the Northern region (now Northern, Savannah and North-East regions), with the highest being 

77 cases per 100 000 population in the Volta region (now Volta and Oti regions) (67,72). The 

estimated number of people who developed TB and were co-infected with HIV (HIV-positive 

TB incidence) in 2018 was 8600 cases and 29 cases/100 000 population was the incidence rate. 

Also, 870 cases were multi-drug resistant tuberculosis (MDR/RR-TB0 in 2018, having an 

incidence rate of 2.9/100 000 population (67). The total TB case fatality ratio as of 2018 was 

39%, with about 64% of all TB-patient households experiencing an impact of major and sudden 

healthcare expenditures (67).  

In Uthman et al.'s (2009) study aimed at determining the spatial distribution of TB/HIV deaths 

in Africa, they found that Ghana was in the medium-endemic category (between 11.5-30.5 

deaths per 100 000 population) per year (46). The Centre for Diseases Control and Prevention 

Division of the Global HIV and TB reported that in 2017, the TB incidence was estimated as 

152/100 000 population with a mortality of 36 per 100 000 population (73).  

Interventions to accelerate the decline in the burden and incidence of TB and TB among 

PLHIV and mortality are essential. But what is more important is the availability of reliable 

information on the barriers and enablers of the implementation and the degree of 

implementation of the intervention. 
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2.4.2 Tuberculosis and HIV collaborative activities in Ghana 

In July 1954, Ghana established the Ghana Society for the Prevention as the first TB control 

programme to support and supplement the government’s efforts to combat TB (74). The WHO 

DOTS Strategy was later adopted by Ghana in 1994, which was grounded on the commitment 

of politicians; sputum smear microscopy diagnosis, standardization of supervised treatment, 

regular drug supply and recording and reporting system (74,75). The Ghana National TB 

Control Programme (NTP) currently implements the DOTS Strategy as the primary 

intervention for TB control (74,75).   

In response to the global dual epidemic of TB/HIV, Ghana recognised high tuberculosis and 

HIV dual infection in the country and that each of these diseases fans the impact of one other.  

After the policy guideline of WHO on TB/HIV joint activities in 2004, a mechanism for 

commissioning the TB/HIV collaborative activities was introduced in Ghana as early as 2005 

at the national level through the establishment of a national TB/HIV coordinating council (76). 

The established body demarcated roles and responsibilities for both the TB and HIV control 

programmes, intending to reduce or minimise duplications of efforts in the fight against both 

diseases and to coordinate scarce budgets. As a result, the two programmes enhanced their 

services to ensure that something is done to reduce HIV morbidity and mortality in the country 

by the NACP. In contrast, the NTP ensured that something is also done to reduce the morbidity 

and mortality of TB in Ghana.  

The coordinated efforts of NTP and NACP led to the implementation of a national policy in 

line with the WHO TB/HIV collaborative policy guidelines in 2007 to fight and halt the 

emerging epidemic (15,24). Three-fold policy goals were set; “to strengthen the health system 

to respond to the TB/HIV dual epidemic, decrease the burden of TB in people living with 

HIV/AIDS, and decrease the burden of HIV in TB patients” (15,76). Three TB/HIV integrated 

service models were also ongoing at various healthcare delivery facilities (76). Firstly, 

screening of TB clients for HIV at TB clinics and linked to care; secondly, screening of PLHIV 

for TB at HIV clinics at every visit and treated and thirdly, some levels provide one-stop service 

delivery for TB/HIV, and the others make referrals between programmes (76). The policy made 

sure referrals systems were in place to remove bottlenecks for the patients and provider, 

screening tools and algorithms to facilitate this collaboration, and programme guidelines and 

manuals for training reflect TB/HIV co-infection management (76). 
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To control the burden of TB, one of the guideline approaches was the active or intensified case 

finding which means “the systematic identification of people with presumptive active TB, in a 

predetermined target group, using tests, examinations or other procedures applied rapidly” 

(77). What was crucial to this active case finding is the systematic pro-activeness by trained 

health workers to conduct screening among the predetermined high-risk population compared 

to screening in response to individual complainants seeking healthcare. These predetermined 

high-risk populations included immigrants from areas with high rates of TB, groups with 

increased rates of TB infection, including PLHIV, the homeless and those on drugs, etc. On 

the other hand, TB case finding responded to individuals' complaints during care-seeking was 

termed a passive case finding (77). The passive case finding was the old approach of TB case 

finding, which led to missed TB cases in an earlier and usually less infectious stage at the 

facility level (7,78).  Compared with the passive, health care providers actively screened for 

TB without clients complaining of symptoms by themselves.   

The fact that HIV weakens the immune systems make PLHIV prone to TB. It is important in 

the TB/HIV double epidemic fight to reduce the TB fanning effect within HIV clients. A person 

with latent TB infection can develop TB if the person becomes HIV positive. WHO therefore 

recognised the screening of PLHIV for TB components of its recommended policy as key in 

the fight for TB control. Thus, this fundamental approach required all PLHIV to have routine 

TB at every clinical encounter (3,15). In addition, they are supposed to be given education and 

counselling on TB at the clinic. Through screening for TB, the client aided with a simple 

questionnaire seeking whether clients experience symptoms such as fever, loss of weight, 

cough irrespective of the duration, and night sweats in the past defined period. This was 

followed by a confirmatory diagnostic test with either X-ray or GeneXpert or rapid diagnostic 

for all suspects (positive response to one or more of the symptoms), initiating appropriate 

treatments and ensuring TB infection control at all HIV care clinics in Ghana (16,79).  

Before 2018, all the HIV clients screened negative for TB were not put on IPT because it was 

not a national policy (15,24). At the HIV care clinic from 2007 to 2017, IPT use was only 

supported in specialised cases where treatment of a patient is supervised through to finish 

(23,24). In 2018, the Ghana Health Service, through the NTP and NACP, planned to begin the 

implementation of the IPT use in phases at HIV clinics for all HIV clients who have screened 

negatives for TB, starting in some selected HIV care clinics with the hope of spreading to all 

HIV care clinics by the end of the year 2020 (79). 27 facilities from the ten Ghana regions with 

digital X-ray facilities and GeneXpert for conforming TB test results were identified to begin 
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the IPT initiation. In 2019, facilities with any digital X-ray machine or GeneXpert will 

implement the IPT, and in 2020 all HIV care clinics with or without any of the devices will 

initiate the IPT (23). At the facility level, each facility implementing the intervention has to 

ensure amongst others the availability of providers trained on TB/HIV, availability of IPT, lab 

and testing equipment, protocol and guidelines for the providers, tools and ensuring meetings 

(15,24).  

Every HIV care provider is expected to go through the clinical protocol for every HIV client 

seen. The main activities on the clinical protocol include TB education, counselling, screening 

for TB using the screening algorithm, requesting for confirmatory test and initiation of IPT or 

appropriate treatment (1,7,15). Nonetheless, TB screening coverage among PLHIV were low 

and fluctuated overtime since the implementation of the TB screening intervention at HIV and 

ART clinics. Such an abysmal performance is most likely to be attributed to the extent to which 

the intervention is implemented, unavailability of resouses and logistics and, possibly 

inadequate training for the healthcare workers. The two programmes revised the screening 

algorithm in 2017 to include IPT initiation before implementing the IPT administration, as 

shown by Figure 3. Every HIV client is screened at the ART/HIV clinic for clinical signs and 

symptoms of TB. Confirmatory tests are further conducted before appropriate treatment is 

given. The guideline suggests that IPT can only be given if the PLHIV has a normal chest X-

ray. But in 2018, and as a high TB/HIV burden country (80), about half (50%) of the PLHIV 

were screened for TB with none being put on IPT (45). The reason behind the failure or low 

uptake of IPT in the country could be similar to what was found Uganda setting due to context 

similarities. Pre-IPT counselling and logistical supplies at the HIV clinics coupled with training 

of healthcare providers, supervision, and monitoring of the implementation (81).  

The national TB survey conducted in 2013 in Ghana indicated that TB prevalence in Ghana 

was 290 per every 100,000 persons compared to WHO estimates (72/100,000 persons) in the 

same year (9,79). Available reports from the national HIV Sentinel Survey show that HIV 

prevalence declined from 3.6% in 2003 to 1.6% in 2014 (82). There was, however, a slight 

increase to 1.8% in 2015 and 2.4% in 2016 (82).  The current TB/HIV dual epidemic in Ghana 

is of public health concern due to its population health and social impact (83). Sector reports 

from the TB and AIDS control programmes show that the working and active population 

between 30 to 39 years are mostly affected (9,82). Studies conducted in Ghana have shown 

that TB caused 40-50% of deaths in HIV positive people (83,84).  
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Figure 3: Revised screening algorithm (source: NACP) 
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In 2017, according to the global tuberculosis report 2018, the number of new people enrolled 

in HIV/ART care clinics was 31,058, of which 1,456 was notified as a TB case (80).  

The ambitious targets set by the TB/HIV programme could be achieved based on the 

intervention being implemented as planned by the NTP. But efforts to achieve the desired 

outcomes are seemingly not informed by an understanding of the constraints that may hamper 

successful implementation (e.g. fidelity to the intervention by the facility and the health care 

provider) (20–22,26,85) 

 

2.4.3 Funding the needs of TB control  

Progress in TB control all over the world requires adequate funding that is sustainable for 

longer years. The primary funding for each country towards TB care and control is by domestic 

resources for its health services budget, and by donors, and bi-national and multinational donor 

partnerships. For instance, the BRICS (Brazil, Russia, India, China, and South Africa) and 

upper middle income countries, which account for almost half the world’s TB cases funds 

almost all their funding needs from domestic sources to support the TB control. Nonetheless, 

the main source of funding for TB control for low to middle income countries relies heavily on 

international donor funding, mainly the Global Fund. TB control funding grew considerably 

since 2002, showing impressive cost-benefit gains across the globe (68). Conventionally, an 

intervention is considered cost-effective if the cost per year of life saved is less than the gross 

domestic product (GDP) of a country (69), which is the case in many countries (70).,  

The average cost incurred by TB patient in low- and middle-income contours is catastrophic. 

Such catastrophic cost out-of-pocket leads to impoverishment of household and prevents access 

to healthcare. Hence, the TB management and treatment care has been free under the Ghana 

National Tuberculosis Programme. In Ghana, the current strategy for controlling the TB relies 

much on implementing and scaling up best known practices, while addressing the problems of 

most affected populations such as PLHIV. The principle underlying implementation is strong 

coalition with civil society organizations and communities (Stop TB Partnership, Ghana) and 

working in partnership with other state agencies such as Attorney General’s Department, to 

ensure protection and promotion of patients’ rights, ethics and equity under National Health 

Insurance Scheme (NHIS), Food and Drugs Authority (FDA) and Public Health Act. There is 

available TB screening tools/questionnaire and diagnostic tools which had led to the shift from 

passive TB case finding to active case finding. Ghana piloted the award winning evidence 
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based WHO guideline, Systematic Screening for active tuberculosis (principles and 

recommendations). During the piloting, the cost of the strategic plan was assessed through 

WHO planning and budgeting tool. According to the national TB health sector strategic plan 

for Ghana from 2015 – 2020 (71), it was estimated that an amount of USD 358,817,198 to 

implement the six year National Health Sector Strategic Plan. The Government of Ghana 

provided 30% of the annual budget needs while the Global Fund-financing mechanism 

provided 6% of the total funding needs for the first three years. Hence, the successful 

implementation of the plan depended on a continuous stable political climate in the country 

and increased, predictable and sustained funding from other developmental partners.  

 

2.5 Implementation fidelity assessment of health interventions 

Fidelity of an intervention is one of the eight implementation outcomes that can be examined 

to assess an intervention's applicability, progress, or performance in a real-life setting. Several 

terms and phrases have been used to describe implementation fidelity assessment in healthcare 

interventions. Terms such as fidelity, integrity, adherence (although this is a component of 

fidelity), treatment fidelity, intervention fidelity have all been used to describe fidelity of 

implementing healthcare programmes or interventions (21,27,86–93). All these terms share a 

similar definition of implementation fidelity as the extent to which program developers deliver 

a healthcare intervention to recipients as intended or planned (27,87,88,90,91). In addition, 

implementation fidelity is usually defined in specific dimensions of a healthcare intervention 

that need to be measured or assessed (21,27,86,88,89,91–97). These dimensions are adherence 

to the content of the intervention, dose, delivery quality, responsiveness of the participant, and 

differentiation of the program (27,86,91,95). 

Adherence means how the healthcare providers follow the intervention protocol (27,86). 

Adherence is the main measure of implementation fidelity (27), and it focuses on the number 

of prescribed activities as predefined in an intervention guideline or by the intervention 

protocol (91). The intervention’s content is the active ingredients; the diagnosis procedure, 

screening, drug, treatment, skills, or knowledge that the intervention seeks to deliver to its 

participants (27,86). Dosage or exposure means the quantity of the intervention that the 

participants received; in other words, whether the frequency and duration of the intervention 

are as comprehensive as agreed by its designers (27,86). Quality of delivery on the other hand 
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is how a staff member or provider carries the program (27,86). Participant responsiveness is 

concerned with the responsiveness and or engagement of participants to an intervention 

(27,86). The fifth is program differentiation which is “identifying unique features of different 

components or programs” and identifying “which elements of programmes are essential”, 

deprived of which the programme will not have its intended effect (27,86). 

There have been recent advancements in the methods used to gather and analyse fidelity data. 

These methods include provider self-reports, observations, project documentation, client 

records, and participant surveys. The self-report approach comprises data collected directly 

from the provider or intervention recipient using checklists or verbal reports (98). 

Questionnaires and interviews are examples of self-reports. With the questionnaire method, the 

participants record their answers. 

On the other hand, with the interview method, the interviewer records the responses given by 

the participants (98–100). In self-report fidelity assessment, implementers are mostly asked to 

specify whether they offered the identified constituents of the intervention guideline and ask 

the intervention recipients if they received the specified intervention activities. Instead of 

inferring by observation, participants describe their own experiences. Hence self-report 

approaches are not costly and do not waste time compared to observational techniques, but 

self-report data faced are potentially affected by validity and accuracy issues (99). For example, 

participants may report biasedly about the implementers based on their feelings towards the 

implementer (91), and provider ratings of fidelity can be skewed positively due to social 

desirability bias. Such bias can also be limited by providers' or participants' ability to recall 

accurately or provide correct information (86). Despite this, self-report interviews allow study 

participants to define and or come out with their understanding and practice. Behavioural 

observations of an implementation process turn to produce a more objective assessment of the 

program. It allows observers to examine whether implementers delivered the recommended 

content, used the correct delivery technique, engaged the recipients during the delivery, or 

expressed interest in providing the intervention (86,91). Observational procedures may consist 

of checklists, scaled rating forms, or qualitative descriptions of project implementation (86). 

However, observational methods are expensive, require more observers, and implementer 

reactivity to observation can change implementation fidelity (91). For example, although some 

implementers may be more adherent to the intervention guidelines, they might be anxious while 

under observation, which can influence the level of adherence or competence (91). Therefore, 

the effect of reactivity may underestimate the status of implementation fidelity (91). 
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Facility and administrative records, such as registers, case count, and client records, are crucial 

in assessing implementation fidelity (86). For example, TB screening coverage among HIV 

positive clients can be assessed using HIV clinical care registers. In addition, a review of 

clinical records can determine if certain intervention elements were delivered by providers (86).  

Irrespective of the method used, developed fidelity tools can take on either dichotomous, Likert 

scale, open-ended responses, or any combination subject to the kind of intervention, nature of 

the data, and type of analysis (27,86). In assessing fidelity, the fidelity data should be compared 

to what the implementation guideline specified as core to be delivered to assess the level at 

which each component of the intervention is provided (86). Another fidelity assessment 

approach that has shown more statistical power in its process involves continuously analysing 

implementation fidelity data using the full range of implementation data (20). In this case, 

percentages can be used to assess the level of fidelity achieved and correlated with outcomes 

(20). Combined scores can also be created with program data to reflect the overall level of 

fidelity based on the sum of all fidelity items or dimensions (101). 

Mowbray et al. reviewed literature extensively on the steps to develop, measure, and validate 

fidelity criteria (101). As shown with examples from literature in Table 1, three key steps in 

creating fidelity criteria are identified as (1) identification of critical components of the 

intervention, its data sources and operational definitions, (2) collection of data to measure the 

indicators through an appropriate method, and (3) assessing the indicators regarding their 

validity and reliability (101). 

Whenever the health workers perform TB screening activities, some level of quality is 

compromised. This quality could also be in terms of numbers screened against what was to be 

screened or in terms of activities performed as screening in totality. The extent of adherence to 

the WHO policy guideline on screening determines the level of fidelity of the intervention.  

According to the WHO 2015 Global Tuberculosis Report, the total reported number of PLHIV 

screened for TB in 2014 was just seven million (102). Also, a study in Kenya has shown that 

1.6% of PLHIV were not screened for TB, and about half (51.5%) were screened for TB at 

each ART or HIV clinic visit (103). The policy required every PLHIV to be screened at every 

visit to the clinic (77). 
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Table 1: Fidelity Criteria: Process of development, measurement and validation 

Article Area of focus How Criteria were Developed How Criteria were Measured How Criteria were Validated 

Becker et al. 

(2001) (104) 

Supported employment (SE) programs 

model for adults with s severe mental 

illness – Individual Placement & 

Support (IPS) 

From the IPS manual, authors’ 

experience in implementing a model 

and SE literature 

Semi-structured interview conducted 

with knowledgeable staff from the 

program 

SE programs in 10 mental health 

centres rated on fidelity; 2 out of 3 

components correlated significantly 

with competitive employment 

outcomes 

Hernandez et al. 

(2001) (105) 

Systems-of-care practice review using 

families with severely emotionally 

disorder (SED) 

The 4 domains of the system-of-care 

practice review protocol were used  

Review of document and interviews 

conducted with families by a team of 

6 professionals trained in the use of 

instruments  

System of Care Practice Review 

(SOCPR), 34 questions, 7-point 

ratings. Interrater reliability test of the 

SOCPR 

Kelly et al. 

(2000) (106) 

HIV prevention/ intervention programs 

funded by CDC 

Core elements of intervention 

determined from participant feedback, 

experienced facilitators, and 

community advisors  

Not mentioned Core elements should consistently 

relate to outcomes across sites and key 

characteristics may relate to outcomes 

at some sites  

Clark et al. 

(2016) (97) 

Community-based 

opioid overdose prevention program 

educational intervention 

Fidelity checklist modified and used in 

2 phases. 

Researchers complete modified 

fidelity checklist on components of 

adherence and competence.  

The fidelity checklist is an already 

validated and reliable tool   

Article Area of focus How Criteria were Developed How Criteria were Measured How Criteria were Validated 

Breitenstein et 

al. (2010) (96) 

Community-based parenting 

intervention in child care centres saving 

Group leader assessment with fidelity 

checklist  

Semi-structured questionnaire with 

parent groups, parents and group 

leaders; group lead self-reporting 

Interrater & internal consist. Reliability 

and validity;  



 

28 

 

low-income families – Chicago Parent 

Program 

Abry et al. 

(2015) (107) 

Core components and active 

components of an intervention – Social-

emotional learning intervention. 

Observation of teachers on core 

components and students’ academic 

performance through standard test. 

Observed teachers and teachers self-

reported  

Multi-method confirmatory factor 

analysis; consistency and validity 

(Cronbach’s alpha) 

Henna 

Hasson(2010) 

(90) 

Complex interventions in health care; 

RCT of Supported Employment among 

people with severe mental illness 

A conceptual model for evaluation 

using a modified Conceptual 

Framework for Implementation Fidelity 

Multi-method approach – KII, 

observation, questionnaire, 

document review. 

Not mentioned  

Hasson et al. 

(2012) (108) 

Care program for frail elderly people in 

health and social care  

Core component of intervention 

identified through a modified 

Conceptual framework for 

implementation research 

observations of work practices, 

stakeholder interviews, and 

document review 

Not mentioned 

Kok et al. 

(2017) (109) 

Voluntary sector-led community health 

programmes 

Audio recording of programme group 

sessions  

Recording and feedback 

questionnaire  

Inter-rater agreement; kappa statistics 

(k)  
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2.6 Fidelity levels of an intervention  

According to Mihalic et al. 2002 and Carroll et al. 2007 (27,110), implementation fidelity is 

defined as the extent of implementing the intervention as intended, which is pertinent to the 

success of translating an evidence-based intervention to a real-life setting. An implementation 

that attained the highest level of fidelity means less or no changes were performed on the 

original design or intervention (95). Different studies have measured and described the degree 

or extent differently; in percentages, in two levels (high and low), in three levels (low, medium 

and high), etc. These levels are guided by what other researchers have done because there are 

no known norms or agreement for an acceptable level of implementation fidelity in the 

literature (111).  

Lebina et al. used a categorization similar to how facilities under the Department of Health 

Ideal Clinic Realization and Maintenance Programme in South Africa scored and rated their 

clinics (92). They ranked the facility silver for scoring 70-79%, gold for scoring 80-89% and 

platinum for scoring 90-100% (92).  Also, for other studies that used percentages to describe 

fidelity level, Breitenstein et al. and Kok et al. set 80% as the minimum acceptable level of 

fidelity (109,111). Meaning scoring less than 80% is an unacceptably low fidelity level for 

implementation.  Other studies also considered that the higher the percentage score, the higher 

the implementation fidelity.  

The fidelity level is influenced by certain factors identified in the literature to act as barriers or 

facilitators of implementation fidelity. These have been termed moderating factors by the 

framework proposed by Carroll et al. (27) 

 

2.7 Moderating factors of implementation fidelity  

The level or extent of fidelity with which an intervention is delivered may be influenced, 

moderated, improved, or reduced by several factors (27).  These are known as moderating 

factors and can affect the relationship as barriers, facilitators, hinders, promoters between an 

intervention and its intended outcomes (86,91). Potential moderators of implementation fidelity 

cited in the literature are made up of intervention complexity, strategies for facilitation, delivery 

quality, participant characteristics and responsiveness, program differentiation etc. (27,86,91). 
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Intervention complexities refer to whether the intervention is easy or difficult to implement, 

and well outlined or vague (27). Comprehensive or precise programs are most likely to be 

delivered with a fidelity level that is high than imprecise or unclear ones (27,112). Thus, the 

completeness and the nature of the description of the intervention can impact the extent to 

which the prescribed details of the intervention are successfully adhered to during 

implementation (27). 

Facilitation approaches or strategies include all the support mechanisms that can help optimise 

or standardise the delivery of the intervention (113). Such methods include providing manuals, 

guidelines, training alongside in-service training, coaching, monitoring, and feedback to the 

implementers of the intervention (27). For example, a study conducted to assess fidelity of 

implementation of an exercise programme for adult females who had hip fractures made use of 

direct observation as a facilitation strategy to monitor the intervention during implementation. 

It provided the corresponding feedback to the intervention providers (114). This helped 

providers prevent and control deviations from the intended programme activities (114).  

Quality of delivery deals with how or whether an intervention is implemented appropriately to 

realise intended objectives or not (27,86). Aspects of quality of delivery can consist of provider 

preparedness, provider competence, communication and interaction with intervention 

recipients (86). 

Participant responsiveness refers to how intervention recipients respond to or participate in an 

intervention program (86). Participant responsiveness consists of the participants' interest level, 

perceptions about the importance and effectiveness of a program, and the participation level, 

eagerness, and readiness to involve in discussion or activities related to the intervention (86). 

For example, suppose participants view an intervention as irrelevant to them. In that case, their 

non-participatory may be a significant reason for unsuccessful or small coverage, and thus 

fidelity of delivery may be classified as low (27). Participant responsiveness is consequently 

influenced by participant characteristics which are also a moderator of implementation fidelity 

(91).  

These moderating factors do not work in isolation but work together to improve 

implementation fidelity (27). There are usually relationships among two or more moderators. 

For example, if the amount of training provided for the providers of an intervention is minimal, 
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it will result in poor quality of delivery (27). A complex intervention can also affect the delivery 

quality and participant responsiveness of the intervention (27).  

Some barriers to the fidelity of implementation of an intervention in real-life settings have been 

documented. Among such barriers are the adaptation of the intervention locally, variations in 

the individual level of competence and adherence of the providers, minimum or lack of 

training, resources, and technical support, to promote the program at the implementation level, 

and competing demands for the time of the providers can diminish their commitment or 

effectiveness (34,37). 

 

2.8 Implementation determinants of health interventions 

Unlike the moderating factors identified to influence the implementation fidelity to an 

intervention, the implementation of the whole programme or intervention could also be affected 

by many other factors. In implementation science, such factors are termed implementation 

determinants. A scoping review by Nilsen et al. (2019) revealed that determinants meant 

elements with influence on implementation (117). Many terms such as barriers, demotes, 

hinders, obstacles, impediments, enablers, promoters, and facilitators were found to be used 

for determinants, with others defined in contextual forms as external barriers”, “environmental 

factors”, “environment”, “external environment”, “inner setting” and “outer setting”, “system 

characteristics” and “organizational drivers” (117). 

Regardless of which term is used in implementation science, the significance of the context is 

based on frameworks. Many determinant frameworks have been formulated and used to 

address barriers and facilitators of implementation: Grol and Wensing (118); Fleuren et al. 

(119); Feldstein and Glasgow (120) (Practical, Robust Implementation and Sustainability 

Model – PRISM); Damschroder et al. (121) (Consolidated Framework for Implementation 

Research – CFIR); Flottorp et al. (122) (Tailored Implementation for Chronic Diseases – 

TICD); Greenhalgh et al. (123); Fixsen et al. (124); Blase et al. (125) (Active Implementation 

Frameworks – AIF); Nutley et al. (126); Mäkelä and Thorsen (127); Wensing et al. (128); 

Rainbird et al. (129) (National Institute of Clinical Studies – NICS); Cochrane et al. (130); 

Gurses et al. (131); Cane et al. (132) (Theoretical Domains Framework - DTF); and Harvey 

and Kitson (133) (Promoting Action on Research Implementation in Health Services – 

PARIHS). 
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Without a theoretical framework, the generalizability and or building on results of other studies 

from conducting implementation research will be a challenge. Damschroder et al. (2009) (117) 

carried out a literature review of implementation science from many frameworks that exited. 

They integrated existing theories into a consolidated framework to guide implementation 

research called the Consolidated Framework for Implementation Research (CFIR) (121). The 

CFIR is one framework used widely in addressing influences on implementations due to its 

detailed and specific contextual determinants. The CFIR framework was developed to guide 

data collection, coding, analysis, and reporting (134). The method of study when applying 

CFIR could vary from mixed method, quantitative or qualitative (134) approach depending on 

resources available and aim. The CFIR is made of 5 domains and sub-categories referred to as 

constructs. According to the authors, these domains are; (1) Process which involves planning, 

engaging opinion leaders and champions, executing, reflecting and evaluating by providing 

feedback about progress, (2) Inner setting focuses on structural characteristics focusing on age 

and size of the facility), networks and communications, culture, implementation and readiness 

for implementation, (3) Outer setting looks at patient needs and resources, cosmopolitanism, 

external policies and incentives, (4) Intervention characteristics consisted of the features of the 

intervention that might influence the implementation, and (5) Characteristics of the individual 

involved factors of the individual that could influence the implementation (121,135).  

 

2.9 Implementation determinants of TB screening among PLHIV 

In this context, implementation determinants of TB screening intervention among PLHIV are 

factors (barriers or enablers) believed to influence the implementation processes and successes 

(117). The most current research concentrates on preventing individuals, especially PLHIV, 

from getting infected with TB. There are proven effective measures to ensure that PLHIVs do 

not get the disease. Appropriate treatments must be discharged earlier to avoid death resulting 

from delayed diagnosis or the proper treatment, even if they do. Effective TB control is ideal; 

however, some factors decisively affect the outcome of the intervention implemented. 

Barriers and enablers of effective implementation of TB screening activities among PLHIV in 

a health facility may occur at many levels. These factors are constructs that include the outer 

setting, inner setting, intervention characteristics, and the individual's characteristics as 

outlined in the CFIR framework. 
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These constructs that could potentially influence the effective delivery of the TB screening 

activities among HIV positive clients are considered as below: 

 

2.9.1 Outer setting 

Variable or sub-constructs affecting the outer setting include the external policy and incentives, 

peer pressure, patients’ needs and resources and the inter-facility network (121). For example, 

a systematic meta-analysis showed limited financial resources, collaboration and integration 

and health education were some of the barriers and facilitators for active case-finding policy 

implementation (136). Another study also identified longer distances, transportation costs, poor 

quality of services and stigma barriers to active TB case-finding (137). 

 

2.9.2 Inner setting 

Some inner setting factors have been found to affect the implementation of active TB case-

finding and, therefore, its outcome positively or negatively (121). For example, networking 

and communication, available resources, leadership engagement, access to knowledge and 

information, culture (norms, values, and simple assumptions of a facility), implementation 

climate, structural characteristics (architecture, maturity, age and size of the facility), goals and 

feedback, relative priority, organizational incentives and rewards, and tension for change 

among others are the factors that constitute the inner setting construct known to influence the 

implementation of an intervention (121,134).  

Dunbar found that lack of motivation, limited intervention supplies, understaffing, poor data 

quality, poor feedback systems and screening among the high-risk population were barriers to 

effective implementation (137). Also, Desalgen Dabaro found that the shortage of intervention 

supplies, staff shortage, and flawed health information system frequent interruption of water 

and electricity supply to the facility hindered active tuberculosis case-finding in Ethiopia (138). 

On the other hand, according to a new report by a staff News Editor at Insurance Daily News 

(Jan. 2020), enablers of implementation of active case-finding include the health system 

capacity, strategies for integration, education and collaboration (139). In the study conducted 

by Ahorlu and Bonsu to find the factors of low TB case finding in the north-western part of 
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Ghana, they identified lack of communication and networking between sub-district level 

facilities and district-level facilities in assisting with a confirmatory test as barriers (140). 

 

2.9.3 Intervention characteristics 

The intervention characteristics are one of the more modifiable factors that influence 

implementation. In resolving the healthcare problems, various strategies and mechanisms have 

been used by adapting evidence-based intervention and implementing it under different 

contexts in different countries. The various components of the intervention characteristics that 

can influence implementation include the source of the intervention (whether developed 

internally or externally), evidence strength and quality (seconding the fact that the intervention 

will work and attain expected outcomes), relative advantage, adaptability (depending on the 

context, whether the intervention can be adaptable), trialability (whether the intervention can 

be tested on a smaller scale before scaling up), the complexity of the intervention, design 

quality and packaging, and cost of intervention and cost of implementing the intervention 

(121,134,135)  

 

2.9.4 Individual Characteristics  

The knowledge and beliefs, self-efficacy, stage of change identification with the organization, 

and other individual traits positively or negatively influence implementation (121). The 

capabilities and skills of the individual cannot be underrated or overrated in the course of action 

to realise the implementation goal. The higher the individual feels about the possessed traits, 

the higher their self-efficacy and the ability to perform and achieve the implementation goal.  

According to Afoakwa and Taylor, the high Knowledge level of TB among health providers in 

Ghana will lead to increased TB case-finding (141). Other studies conducted in Ghana on low 

case detection of TB showed that 60-75% of health providers were not trained (141,142) by 

the National Tuberculosis Control Programme, which is their mandate. 
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2.10 Conceptual Framework of the study 

The desired outcome of an intervention depends mainly on the quality of the implementation. 

For this study, fidelity is assessed at a provider and programme level. As a review, the literature 

states that the implementation quality of the intervention is influenced by factors (barriers and 

enablers) that determines the success or failure of effective intervention (6,20). 

Figure 4 is the conceptual framework that was applied in this PhD study. It was developed 

based on two existing frameworks in the literature (27,121). This conceptual framework is 

constructed explicitly for this study by adapting the Conceptual Framework for Implementation 

Fidelity (CFIF) by Carroll et al. (2007) (27) and Consolidated Framework for Implementation 

Research (CFIR) by Damschroder et al. (2009 ) (121).  

 

 

According to the CFIF, whether an intervention achieves its intended outcomes is subjective 

by the level to which the intervention is offered as intended (fidelity) by the developers (in the 

case of this study, as planned by the NTP). But the relationship between the intervention and 
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fidelity is moderated by factors identified in the CFIF as potential moderators (27). Considering 

the potential moderators, if the providers and facility adhere entirely to the content, coverage, 

duration, and frequency recommended by NTP, then fidelity can be classified high. Figure 4 

shows how various moderating factors come to play to influence the fidelity of delivering the 

intervention.  

The variables that define fidelity in this PhD framework are adherence to TB/HIV intervention 

guidelines and potential moderators that influence implementation fidelity. As conceptualised 

by Carroll, adherence is the primary measure of fidelity comprised of content (whether the 

required intervention content was provided as intended by the developers) and whether 

coverage, frequency and duration of the implemented intervention were achieved as planned 

(27). In addition, the moderators influence the relationship between intervention and 

adherence. Some studies adopted this framework, while others successfully adapted this 

framework to assess fidelity (29,95,110,142). This study adopted this framework to evaluate 

fidelity at the provider, facility and combined provider-facility levels. 

The CFIR is a determinant framework used to explore barriers and enablers of implementation 

(121). The study adapted the CFIR framework to explore determinants of implementation of 

the TB intervention. Four out of the five primary constructs were identified and selected in the 

framework to analyse the implementation determinants. The selection was constructed on the 

context in which the intervention was delivered. The fifth domain from the CFIR that was not 

explored is the “process” successfully measured through observation. In the context of this 

study, observational data collection is not feasible as it might raise privacy and ethical issues. 

We, therefore, chose domains in the CFIR that were important, feasible and measurable in the 

context of this study (143) to identify barriers and facilitators of the TB screening intervention 

amongst people living with HIV. Many studies have applied this framework in this manner 

(135,144). According to the CFIR framework, the quality of implementation is influenced by 

factors such as the characteristics of the individual providing the intervention (in this study, the 

providers in the clinic); the characteristics of the intervention, features of the inner setting 

(programme) which has to do with structural characteristics, internal networking and 

communication; and features of the outer setting which has to do with external networking and 

factors external to the facility (121). These factors were either enablers or barriers influencing 

implementation quality (which is fidelity at the provider and facility levels), as depicted by 

Figure 4.  
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3.0 Methodology  
 

This section provides synthesised information discussing eight sub-sections, including where 

the study was conducted, methodological approaches, and ethical considerations about the 

study.  

 

3.1 Study setting 

The research was undertaken in 27 district hospitals with functioning HIV clinics in Ghana. 

These district hospitals are each located in administrative demarcated districts. Figure 5, shows 

a map of Ghana indicating the ten regions, ecological belts and the districts where the study 

was conducted.  

 

The districts were under the then ten traditional administrative regions (Table 2). Different 

ethnic groups with varying local languages are spoken from one region to another. But Twi, a 

local language for the people in the Ashanti region, is widely spoken, at least by all. In 2019, 

the projected population for the 27 districts or the catchment population of these facilities 

Savannah Belt (Upper East, Upper West & Northern Regions)  

Legend 

Coastal Belt (Western, Central, Accra & Volta Regions  

Study sites (27 Districts). See table 2 for full list 

Forest Belt (Brong Ahafo, Ashanti & Eastern Regions  

Figure 5: Map of Ghana showing study sites 
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ranged from 68,578 to 2,105,382 (median population = 128,143). See Table 2. Most of the 

people in the districts lived mainly in scattered rural communities with about 3000 people. 

There is a gradation in widespread poverty depending on the type of district. The metropolitans 

are better off than the municipal, while the municipals are better off than the ordinary districts. 

The median land surface area covered by these 27 districts is 859 (range: 108 to 5054), as 

presented in Table 2. 

Table 2: Basic factors of the district facility where the study was conducted  

No. Region District Facility Status Population^   Area size  

Km2 

Rural¥ 

% 

1  Ashanti  Atwima-Nwabiagya  Municipal 

District 

180,296 579 68.5 

2   Ejisu-Juaben  Municipal 

District 

174,482 583 72.5 

3*   Kumasi  Metropolitan 

District 

2,105,382 214 0 

4   Obuasi  Municipal 

District 

203,554 221 14.8 

5  Brong Ahafo  Atebubu-Amanten  Municipal 

District 

131,400 2626 53.3 

6   Jaman North  Ordinary 

District  

102,829 1031 47.5 

7   Kintampo North  Municipal 

District 

117,118 4890 43.2 

8  Central  Abura-Asebu-

Kwamankese  

Ordinary 

District  

128,143 2626 53.3 

9   Awutu Senya East  Municipal 

District 

129,629 108 5.9 

10   Twifo-Ati-Mokwa  Ordinary 

District  

74,074 956 76.3 

11  Eastern  Akwapim North  Municipal 

District 

169,061 613 65.9 

12   Atiwa  Ordinary 

District  

136,550 1166 66.6 

13   Birim North  Ordinary 

District  

97,534 567 73.2 

14   Upper Manya-Krobo  Ordinary 

District  

87,789 859 87.3 

15*  Greater 

Accra  

Accra  Metropolitan 

District 

2,087,668 140 0 
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16   Ga West  Municipal 

District 

71,133 324 70.3 

17  Northern  Saboba  Ordinary 

District  

82,667 1751 90.6 

18   Tamale  Metropolitan 

District 

275,547 647 19.2 

19  Upper East  Bolgatanga  Municipal 

District  

160,308 397 50.2 

20   Builsa North  Ordinary 

District  

68,724 817 89.5 

21   Kasena-Nankana  Ordinary 

District  

86,519 873 86 

22  Upper West  Nadowli-Kaleo  Ordinary 

District  

74,498 1132 100 

23   Sissala East  Municipal 

District 

68,578 5094 81.2 

24  Volta  Jasikan  District 72,970 556 72.4 

25  Western  Jomoro  Municipal 

District 

194,808 1495 64.6 

26   Prestea-Huni Valley  Municipal 

District 

207,237 1810 62.9 

27   Wassa Amenfi East  Municipal 

District 

108,272 1558 49.1 

Median  (min, max) 128,143  

(68578, 2105382) 

859  

(108, 5054) 

66  

(0, 100) 

 ^Population projection from 2010 census. ¥ Composition of the district that is rural (145). 

 

All the ART/HIV clinics in Ghana have been conducting TB screening among PLHIV for over 

a decade. In 2018, the NTP planned the implementation of IPT administration as part of the 

policies to lessen the impact of TB amongst PLHIV in HIV care clinics in Ghana. The NTP 

programme selected the 27 clinics where the study was conducted to start the IPT intervention 

because the facilities had both geneXpert and X-ray machines to confirm TB diagnosis or test.  

In each region, the TB/HIV coordinators or focal persons at the regional, district and facility 

levels work in harmony to ensure full implementation of the intervention. That is adherence to 

programme guidelines of the intervention. There is only one TB/HIV coordinator at the 

regional, district and facility levels respectively. 
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At the HIV care clinics, a trained healthcare provider is supposed to, guided by the clinical 

protocol of the intervention, administer the intervention, which is the screening of HIV clients 

for TB at the HIV clinics, request for confirmatory test for all suspected TB patients and putting 

the confirmed positives on appropriated medication. For those who tested negative, the plan 

for IPT initiation should have been followed. The HIV care clinic has either a physician or 

physician assistant as the head of the clinic, three-to-five nurses, one information officer, one 

pharmacist, one laboratory technician, and three-to-five other auxiliary staff. The laboratory 

technician and the pharmacist work with the HIV clinic and other clinics within the facility and 

do not provide direct TB screening for PLHIV. Therefore, about 9-13 health providers offer 

care to PLHIV in each HIV care clinic in Ghana.  

 

3.2 Study design 

The study was cross-sectional (descriptive and exploratory) in design. The study involved both 

quantitative as well as qualitative elements. It was conducted in two main phases, as shown by 

Figure 6 and explained below. 

 

Figure 6: Phases of the study  

PHASE1

Quantitative  

Data collected to assess fidelity and its moderators to the 
intervention

PHASE2

Qualitative.

Data colleted to identify determinants of implementation
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Phase 1 (one) of the study was a purely quantitative study. It used a quantitative data collection 

technique to gather data to determine implementation fidelity to the intervention. It also used a 

census-based survey approach where all the 27 districts with hospitals that met the study's 

inclusion criteria across the whole country were visited for data collection. Information was 

collected to assess provider and facility level fidelity and potential moderators of fidelity to the 

intervention.  

On the other side, phase 2 was purely an exploratory qualitative study. In the same vein, a 

qualitative approach was used to gather evidence to identify the factors that influence the 

implementation of the intervention. It explored facilitators and barriers to implementation from 

the health system's regional, district, and facility levels.  

 

3.3 Study population 

All district hospitals with HIV clinics or ART sites in Ghana were eligible to be included in 

the study. All the HIV care providers, heads of the HIV care clinics, and heads of the district 

hospitals were eligible to participate in the study. In addition, all the TB/HIV coordinators at 

the health facility, district health directorates and the regional health directorates were eligible 

participants in the study. Therefore the study population was all health workers involved in TB 

control and TB/HIV collaborative activities at the district hospital as well as district and 

regional health directorates.  

HIV care providers were included in the study because, they deliver the intervention activities 

to the HIV clients. The head of facility was included because of the managerial role played by 

ensuring the provision of logistics and supplies for the implementation of the intervention. 

Finally, the facility district and regional TB/HIV coordinators were included in this study 

because they liaise between the programme designers and the implementers to ensure smooth 

implementation of the intervention at the facility.  

It was expected that each HIV clinic would have between nine to thirteen care providers, one 

TB/HIV coordinator at the facility district and regional levels, and one head of HIV clinic and 

district hospital. 
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3.4 Inclusion and exclusion criteria 

Inclusion criteria 

o HIV clinics screening for TB and on the planned list to introduce IPT to those who 

tested negative for TB.  

o Healthcare providers who have worked at the HIV clinics for at least a year.  

o Facility, district and regional TB/HIV coordinators related to HIV clinics screening for 

TB and on the planned list to introduce IPT to those who tested negative for TB.  

o Availability of HIV and TB registers at the HIV clinic for data extraction for the year 

2018.  

o Participants’ consent obtained. 

Exclusion criteria 

o Healthcare providers in the participating district hospitals who do not provide direct 

care for HIV clients.  

o District TB/HIV coordinators whose district hospitals were not included in the 27 

hospitals 

o Potential participants who were unavailable during the time of the data collection. 

o Potential participants who refused consent to participate.  

 

3.5 Sample size and sampling procedure 

The number of participants per participating facility was established to determine the sample 

frame and include everyone eligible in the study. This effort was essential to maximize the 

good representation of participants in the study. Considering the number of districts, HIV care 

clinics, and the number of healthcare providers working in the respective clinics that 

constituted the participants of the study, selecting a finite part or a subset of participants for the 

study would have meant fewer participants than the required minimum, which could have 

affected or compromised statistical inference in terms of precision. In addition, a too-small 

sample would not be reliable and valid to conclude with some level of certainty. These reasons 

take precedence over several practical and theoretical reasons, including ethical issues, 

budgetary limitations, logistics, time restrictions, unknown target population, amongst others 

against census-based surveys (146). 
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Therefore, all the potential study participants were interviewed to maximize representation to 

assess fidelity (provider and facility) of implementing the active TB case finding in PLHIV 

attending HIV clinics and establish its influencing factors. Sample sizes were not provided 

before the study was conducted. 

In phase 1, at the HIV care clinics, it was expected that each HIV clinic would have between 

nine to thirteen care providers. Therefore, the total number of health care providers expected 

to have participated in the study from the 27 clinics were estimated to be about 243 to 351.  

However, 244 healthcare providers were established, falling within our anticipated range of 

243 to 351 providers. Of these 244 HIV healthcare providers established, 226 were available, 

recruited and participated in the study. The number comprises between 6 to 12 healthcare 

providers per facility. Also, a total of 27 heads of the facilities or their representatives in terms 

of knowledge on TB/HIV activities within the facility were interviewed to elicit information at 

the facility level. Refer to Table 3, which summarises and presents the distribution and sources 

of interviews and discussions conducted for the study. 

 

Table 3: Distribution of interviews and discussions conducted 

Field 

Team 

No. 

Region District Facility Phase 1: Survey 

interviews 

conducted 

Phase 2 IDIs and FGDs conducted 

HIV 

clinic 

providers 

Head 

of the 

facility  

IDI – TB/HIV coordinators  FGDs 

Regional  District  Facility  HIV 

clinic 

providers 

1 ASHANTI  

(AS) 

Atwima-Nwabiagya 

(ASAN)  

8 1     

Ejisu-Juaben (ASEJ) 9 1    

Kumasi (ASKU) 8 1    

Obuasi (ASOB) 7 1    

BRONG AHAFO 

(BA) 

Atebubu-Amanten 

(BAAA) 

9 1    

Jaman North (BAJN) 6 1    

Kintampo North 

(BAKN) 

6 1    

2 EASTERN  

 

(EA) 

Akwapim North 

(EAAN) 

11 1 1 1 1 0 

Atiwa (EAAT) 10 1 0 1 1 

Birim North (EABN) 9 1 1 1 1 

Upper Manya-Krobo 

(EAUM) 

12 1 0 1 1 

GREATER 

ACCRA (GA) 

Accra (GAAC) 11 1     

Ga West GAGW) 9 1    

VOLTA (VO) Jasikan (VOJA) 8 1    
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3 NORTHERN 

(NO)  

Saboba (NOSA) 7 1 0 1 1 1 

Tamale (NOTA) 8 1 0 1 1 

UPPER EAST 

(UP) 

Bolgatanga (UPBO) 6 1     

Builsa North (UPBN) 7 1  

Kasena-Nankana 

(UPKN) 

7 1  

UPPER WEST 

(UW) 

Nadowli-Kaleo 

(UWNK) 

7 1  

Sissala East (UWSE) 6 1  

4 WESTERN (WE) Jomoro (WEJO) 7 1     

Prestea-Huni Valley 

(WEPH) 

9 1  

Wassa Amenfi East 

(WEWA) 

9 1  

CENTRAL (CE) Abura-Asebu-

Kwamankese (CEAA) 

9 1 1 1 1 1 

Awutu Senya East 

(CESE) 

10 1 1 1 1 

Twifo-Ati-Mokwa 

(CETA) 

12 1 1 1 1 

Totals 226 27 2 6 9 8 

From the established list of providers at each HIV clinic or facility, participants were 

interviewed in turns in an isolated area devoid of onlookers and intruders to ensure privacy and 

confidentiality.   

During phase 2, which aimed to identify factors that influence the implementation of the active 

TB case finding strategy amongst HIV positive clients at HIV clinics, one region was randomly 

selected from each of the three ecological zones of Ghana. Within the chosen randomly regions, 

9 (range: 2 to 4) district hospitals with HIV clinics met the inclusion criteria. Therefore, the 

participating district hospitals with their respective district health directorates were involved in 

the study.  

 

3.6 Data collection  

Data on implementation fidelity and determinant were gathered with semi-structured 

questionnaires and interview guides through the use of face-to-face interviews. A data 

extraction form was also used to guide the data extraction through record review. 

Before the data collection, field officers were recruited and trained. A total number of twelve 

(12) field officers who held a bachelor’s degree in any discipline but with some level of 

experience in data collection were recruited. In addition, one research assistant knowledgeable 
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in TB/HIV activities and research was also recruited to assist with training.  The field officers 

were put into four groups of three members. Two training sessions of 5 days each were 

conducted. The first session was organised in the southern part of the country for three groups, 

while the second session for the 4th group was organised in the northern part of the country due 

to logistical challenges. 

The training involved an overview of TB control among PLHIV, an overview of the study, 

basic data collection techniques for conducting surveys, KIIs, IDIs, and FGDs, consent forms 

and consenting processes,  the tools for both phase 1 and 2 studies, role-plays and pretesting. 

Field officers made critical changes, especially the wording of some of the questions with the 

carefulness of not changing the meaning of the questions. Role-plays were held, and comments 

were given after each session as part of the training, which led to a modification of the tool. On 

the last day of the training, the tools were pretested in two facilities similar to the study 

facilities, minimising measurement error and respondent burdens.  

The field officers conducted an additional one-day refresher training before starting phase 2 

data collection. The one-day refresher training was enough and helpful for the field officers to 

remember what was expected of them in the second phase of the data collection.  

Table 4 summarises the expected and actual number of interviews conducted at the different 

phases of the study and the data source. 

The field teams visited each of the assigned facilities for at least five working days. In addition, 

the team made follow-ups and return visits for respondents who were not available while still 

within the facility.  

 

Table 4: Summary of the expected and actual number of interviews conducted 

Study 

phase 

Data type Source of data Number 

of 

facilities  

Number of 

expected 

interviews 

Number of 

conducted interviews 

(comments) 

1  Quantitative Healthcare 

providers at the 

HIV clinic 

27 244 226  
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(18 missed (12 on 

annual leave, 4 in a 

workshop, 2 transfer))  

1 Quantitative Facility heads/ 

TB/HIV focal 

person/ head of 

HIV clinic 

27 27 27 (18 facility heads, 8 

facility TB/HIV 

coordinators and 1 

HIV clinc head) 

1 Quantitative HIV and TB 

clinical registers 

27 27 27 records reviewed  

2 Qualitative  Regional, District 

and Facility 

TB/HIV 

coordinator 

21 21 (R-3, D-

9 and F-9) 

17 (R=2, D=6, F=9) 

(D=3 on annual leave 

R=1 travelled) 

2 Qualitative  HIV care providers 9  9 8 (1 group not up to 

minimum number for 

FGD)  

Note: R= Regional, D=District and F=Facility TB/HIV coordinator 

Before the team got to the health facility, permission was first obtained from the regional and 

the district health administrations. Then, authorisation to perform the various studies at the 

health facility is again obtained. Furthermore, authorisation and or consent were sought from 

participants to audio record discussions and interviews where necessary. All the tools for this 

study were developed in English, and all the interviews and discussions were conducted in 

English.  

Further information on data collection (this section) is presented under subsections 3.6.1 and 

3.6.2 according to the data collection phase of the study. 

 

3.6.1 Data collection for phase 1 study   

Figure 7 illustrates participants’ recruitments and study profiles for the phase 1 data collection. 

A semi-structured questionnaire was designed and used to conduct face-to-face interviews with 
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226 HIV healthcare providers at all the ART or HIV clinics involved in the study. Also, a key 

informant semi-structured questionnaire was created and used to gather data from 27 heads of 

the health of facilities. In the absence of the facility head, an appointed representative 

knowledgeable in the TB screening activities for HIV positive clients at the HIV/ART clinic 

was interviewed. In the end, 18 heads, eight TB/HIV coordinators at the facility level and 1 

HIV clinic head were interviewed to get the 27 participants needed to assess the facility fidelity 

level.  

 

Additionally, a data extraction form was developed and used to extract data retrospectively 

through the review of the HIV clinic records and the TB register to determine coverage of TB 

screening amongst PLHIV attending the HIV clinic, workload and staffing level per facility. 

The data was aggregated monthly and covered one year from January to December 2018. The 

extracted data does not include an identifier or any piece of information that could be used to 

identify any client.  

The data was collected from 9 – 24 April 2019. 

 

Figure 7: Flowchart of recruitment and study profile of the healthcare providers and facility 

representatives   

Eligible HIV 

Healthcare Providers 

244 

 

Providers 

Interviewed 

226 

 

Providers Missed  

18 

 

Providers on 

annual leave 

12 

 

Providers to 

Workshop 

4 

Providers on 

Transfer 

2 

District Hospitals with 

HIV Clinics Visited  

27 

 

Facility Level 

Fidelity Assessment  

 

Provider Level 

Fidelity Assessment 

 

Facility Representative 

Interviewed 

27 

 

Head of 

Facility  

18 

 

TB/HIV 

Coordinator 

8 

Head of HIV 

Clinic 

1 



 

48 

 

3.6.2 Data collection for phase 2 study   

Phase 2 of the study was purely qualitative. An in-depth interview (IDI) and focus group 

discussion (FGD) guide were also developed to collect data to determine the implementation 

determinants of the intervention. The guides were based on the four identified domains in the 

CFIR framework applicable to our study. The IDI guide focused on the characteristics of 

individuals' domains which relates more to the provider level, while the FGD guide also 

concentrated on the inner setting domain, which relates to the facility level. However, the rest 

of the other questions on both guides covered the intervention characteristics and outer setting 

domains. Fact-to-face IDIs were conducted with TB/HIV coordinators and FGDs with HIV 

healthcare providers. Three field teams (four members per team) worked in one region each to 

collect data for this study. The teams had five-days of practical training, including role-play on 

the IDI and FGD guides. The interviews and discussions were conducted in English language 

and audio-recorded, after which they were transcribed verbatim for analysis. We conducted 17 

FGDs with HIV care providers and 8 IDIs with TB/HIV coordinators. 

For the data collection, the researcher and the field officers were in the field for almost a month, 

from 6 - 31 May 2019. In addition, we held earlier discussions with the head of the facilities 

and heads of HIV clinics to re-explain the purpose of our return to the facility to collect 

additional data and to ask for permission to conduct the interviews. The providers were 

recruited with the help of the HIV clinic heads or an appointee by the clinic head in some 

facilities. The focus group discussion identified between 7 -10 men and women who provide 

health care to HIV clients at the facility. Each discussion was made up of a moderator, a note-

taker/observer, between 7 to 10 participants, and lasted for about 60 minutes.  

In their respective offices, TB/HIV coordinators were reached out to ensure privacy and a 

conducive place for the IDIs. The IDIs lasted for about 30 to 45 minutes. 

  

3.7 Data management, measurement and analysis 

The quantitative data were collected utilizing the created semi-structured questionnaires 

administered to HIV healthcare providers and heads of the facilities or appointed 

representatives for the study. The data from the providers and heads of the facilities were 

recorded on the semi-structured questionnaire, whilst the data from the record review was 
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recorded on a data extraction form. The data collected were peer-certified and corrected by 

team members for accuracy and consistency, with discrepancies channelled to the researcher 

daily. The raw data from the questionnaire and the data extraction form were captured using 

Epidata version 3.1 and Microsoft Excel, respectively, by two data clerks. The data capturing 

screens had inbuilt checks, which helped manage redundancy in data. All the data were double 

entered. After all the entries, the datasets were exported into Stata version 15 (Stata 

Corporation, College Station, Texas) to perform data cleaning and validation to check for other 

inconsistencies and errors. Those found were corrected using the source documents. All the 

quantitative analyses were done in Stata version 15 (147).  

All the IDIs and FGDs were conducted in English, audio-recorded, and notes were taken 

alongside the qualitative data. All the audio-recorded interviews were transcribed verbatim. 

The audiotapes or recordings were listened to and compared with the transcripts and edited. 

The audio recordings were further used to fill in the notes' gaps. Finally, the data (transcripts) 

was imported into MaxQDA Analytic Pro software 2020 for analysis.  

The summary of the key variables, measurement, approach to analysing various objectives and 

tests performed is presented in Table 5. Also, subsection 3.7.1 discusses the measurements and 

analysis of the quantitative data, while 3.7.2 discusses coding and analysis of the qualitative 

data. 
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Table 5: variables measured and approach to analysing various objectives  

Objective Key variables, definitions and Measurement Analysis approach and validation 

1. To determine the provider 

level fidelity to clinical 

protocols of the intervention 

among PLHIV attending 

HIV care clinics in Ghana.  

Provider fidelity:  Extent to which the clinical protocol was implemented by a provider as 

intended. Measured as 0 = low fidelity level or 1 = high fidelity level. 

Content: the core activities of the intervention performed by providers, measured either as 1=yes, 

activity performed, 0=no, an activity not performed or scale of 1 – 3 (1=not adherent, 2= partially 

adherent and 3= fully adherent). 

Frequency: Provider performs activity all the time for all clients. Measured as 1= never, 2=rarely, 

3= for some clients sometimes 4=either for all new clients or annually for existing clients, and 

5=All the time for all clients. 

Descriptive analysis was used. Summation of items and 

components scores to determine provider fidelity. 

Cronbach’s alpha was calculated for each items, 

components and overall to check internal consistency of 

scale used. Median, Inter-quartile ranges (IQR), and 

percentages were used to present the results. 

Stata 15 was used for the analysis.  

2. To evaluate the influence of 

moderating factors on 

provider fidelity of the 

intervention among PLHIV 

attending HIV care clinics 

in Ghana. 

Provider fidelity level (see key variables under objective 1) 

Potential moderators: Factors applicable to the study identified in CFIF to influence fidelity; 

facilitation strategy and participants responsiveness (27). Measured with a 3-Likert scale 

question as:  1.    Disagree     2. Neutral         3. Agree        

Other factors: Demographic characteristics of the providers and geo-location of the facility 

 Age, sex, level of education, years of working, profession an  

 Location of facility 

Descriptive analysis of the moderation factors was 

conducted to reveal the distribution of the factors among 

providers. Cluster-based logistic regression was used to 

determine the influence of the moderation factors 

according to CFIF on the provider level fidelity. Checked 

multicollinearity if the moderating factors are correlated 

with other moderating factors. Control for cluster effect 

using HIV clinic. Kruskal Wallis tests were conducted.  

Odds ratio with p-values at 5% confidence interval was 

used. Stata 15 was used for the analysis.  

3. To determine the facility 

levelfidelity to guidelines of 

the intervention among 

PLHIV attending HIV care 

clinics in Ghana.  

Programme/facility fidelity: Extent to which the programme guideline of the intervention was 

implemented at the facility level as intended. Measured as 0 = low fidelity level or 1 = high 

fidelity level. 

Content: the core intervention activities performed by the facility. Measured as 1=activity 

implemented, or 0=activity not implemented.  

Frequency: Facility implements activity all the time. Measured on a scale of 1 – 3 (1= HIV 

clinic provides screening for TB on one day a week to 3= (HIV clinic provides screening for TB 

on every day of the week). 

Coverage: Review meetings involved all HIV clinic staff. Measurement ranged from 0 (review 

meeting never include all HIV healthcare providers) to 2 (review meeting always includes all 

HIV healthcare providers). 

A summation of items scores approach expressed as 

percentage score was used to determine the fidelity level. 

Descriptive statistics reporting frequencies, percentages, 

median and interquartile ranges (IQR) were calculated. 

Reliability and validity test was conducted using 

Cronbach’s Alpha. Median, Inter-quartile ranges (IQR), 

and percentages were used to present the results. 

Stata 15 was used for the analysis. 
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4. To compare the moderating 

factors by facility 

levelfidelity of the 

intervention among PLHIV 

attending HIV care clinics 

in Ghana. 

Facility fidelity (see key variables under objective 3) 

Potential moderators: Factors identified in CFIF to influence fidelity at the facility level. (27).  

Measured some variables as binary and others as categorical. 

Another factor: Location of the facility 

Simple proportions and percentages of moderators were 

calculated. 

Spearman’s correlation coefficient, Kruskal-Wallis tests 

Mann-Whitney U test, and were used at a 5% significance 

level were used to assess for statistically significant 

differences in Stata 15. 

5. To determine an overall 

implementation fidelity 

using a composite of 

provider and facility 

levelguidelines of the 

intervention among PLHIV 

attending HIV care clinics 

in Ghana. 

Overall/Composite Implementation fidelity: Extent to which the intervention guidelines for 

the healthcare providers and facility managers are jointly implemented as intended by NTP. 

Measured as percentage score per facility using items response scores  

Other variables:  

Provider level fidelity scores generated from objective 1 

Facility levelfidelity scores generated from objective 3 

Opportunity-based weight approach 

Weighted Fidelity Score (WFS) = p*composite provider 

level fidelity score + (1-p)*composite facility level fidelity 

score, where p is the weight factor 

WFS were summarized using descriptive statistics such 

as medians, IQR, and proportions  

WFS were compared with TB screening coverage 

Mann-Whitney test, Kruskal-Wallis test and Spearman’s 

correlation coefficient were used to compare scores across 

facility factors a 5% significance level Stata 15 was used 

for the analysis. 

6. To explore the determinants 

of implementation of the 

intervention among PLHIV 

attending HIV care clinics 

in Ghana.  

Determinants of Implementation: Barriers and facilitators that influence the implementation of 

the intervention. 

Key themes of implementation determinants were explored based on the components of the CFIR 

framework. 

 

 

The analysis was based on Framework Analysis approach 

of qualitative data.  

The six-step method of framework data analysis was used 

familiarization, assigning codes, searching for patterns, 

revising the themes, defining and naming themes, and 

interpretation.  

Codes were compared for similarities and differences and 

grouped under either barriers or enablers of 

implementation.  

MaxQDA 2020 was used for coding and analysis. 
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3.7.1 Measurement and analysis of quantitative data  

The quantitative data was exported for analysis from EPI-data version 3.1 to the Stata version 

15. Proportions, percentages, mean with standard deviation, median with interquartile range 

(IQR), confidence interval and p-values estimated to establish relationships and describe the 

distribution of the study outcomes 

The expected primary outcomes for the quantitative phase of the study were provider fidelity, 

facility fidelity and composite fidelity to the clinical and programme guidelines of the 

intervention. The secondary outcomes were moderating factors related to provider and facility 

fidelities.  

 

3.7.1.1 Provider implementation fidelity analysis 

A total of 19 critical items covering content and frequency domains of adherence in the CFIF 

were identified in the TB screening guideline to assess provider implementation.  The items 

with varying measurements are presented in Table 6. 

Table 6: List of the 19 items and their measurement for assessing provider 

implementation fidelity  

Content items Frequency items 

Description (variable 

name) 

 

Response: 

No…..0         Yes….1  

Mean  Description (variable name) 

Response: 

1 = Never      

2 = Rarely      

3 = For some clients sometimes  

4 = Either for all new clients or annually for existing 

clients 

5 = All the time for all clients 

Mean 

 

Component 1: TB diagnosis  

Asks client about cough of 

any duration. 

0.863 How frequently do ask PLHIV about cough of any 

duration during consultation? 

4.257 

Asks if the client has night 

sweats. 

0.686 How frequently do you ask PLHIV about night sweats 

during consultation? 

3.580 

Asks if the client had fever. 0.619 How frequently do you ask PLHIV if they had a fever 

during consultation?  

3.553 

Asks if the client has pain 

in the chest. 

0.748 How frequently do you ask PLHIV about pain in the 

chest during consultation? 

3.823 
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Asks/checks if the client 

lost weight. 

0.673 How frequently do you ask/check the weight of 

PLHIV during consultation? 

3.336 

Component 2: TB awareness  

Provides education.  0.659 How frequently do you provide education for PLHIV?  3.385 

Provides counselling about 

TB screening.  

0.726 How frequently do you provide counselling about TB 

screening for PLHIV?  

3.695 

Component 3: TB symptoms questionnaire  

Uses TB screening 

questionnaire (clinical 

algorithm).   

0.730 How frequently do you use the TB screening 

questionnaire for PLHIV?   

3.668 

Component 4: TB screening process 

Do you ask all the HIV 

clients all the TB screening 

questions?   

0.664   

After screening the client for TB, what do you do next? ^ 

1=No adherent     2=Partially adherent   3=fully adherent  

2.0 

If you identify a client who you presumed of having TB, what steps would you take? ^ 

1=Not adherent     2=Partially adherent   3=fully adherent 

1.650 

Note: ^ Open-ended questions. The means of each items were computed based on the responses 

from the providers to give prior information on each items prior to further analysis. 

 

Regarding our knowledge and experience, we regrouped the critical items into four main 

components (Table 6). Each of the components, as presented below, were made up of different 

items that would attain the objective of the program when implemented as is. These 

components are as follow: 

1. TB diagnosis through screening for signs and symptoms of TB among all PLHV at all 

HIV clinics during every visit. 

2. TB Awareness through health education on TB and counselling of all HIV clients at 

every HIV clinic visit.  

3. TB symptoms questionnaire to screen all HIV clients for TB at all HIV clinics.  

4. TB screening process which entails providers’ knowledge of the processes of early 

diagnosis and treatment of HIV-associated TB at the HIV clinic. 

More detail is available in the provider level fidelity paper under Chapter 4 of this thesis. 
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3.7.1.2 Programme/facility implementation fidelity analysis 

A total of 18 items were identified from the intervention guideline to determine programme 

implementation fidelity, with a total possible maximum score of 29. The items were similarly 

grouped into four components. The four components of programme implementation fidelity 

identified from the implementation guideline had different numbers of items and varied 

maximum scores for each component, as shown in Figure 8  

1. Intensive TB case-finding among PLHIV (ITCF) through the HIV clinic by screening 

all PLHIV attending HIV clinic for TB, conducting TB evaluation and the extent to 

which there was regular or routine delivery of these activities as required by the 

guidelines; 

2. IPT initiation (IPT) in specialized cases is recommended by clinicians. These include 

children under 5 years who are exposed to people with active TB and persons with 

immunosuppression as a result of chemotherapy, prolonged steroid use and persons on 

renal replacement therapy (76);  

3. TB infection control (TIC) to prevent the spread and increase of TB in the facility 

through activities such as having a TB infection control plan, a mandatory examination 

of all health workers for TB and administrative, environmental and personal protection 

control; and  

4. Programme review meeting (PRM) to be conducted monthly to involve all the HIV 

clinic staff discussing issues with quality data sharing and feedback. 

.  
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More detail is available in the facility level fidelity paper under Chapter 5 of this thesis. 

 

3.7.1.3 Combined implementation fidelity of the delivery analysis 

The critical items covering provider and facility levels were combined to determine an overall 

fidelity of implementation of the intervention. The opportunity-based weight approach (148) 

was adopted and used to determine the weighted fidelity score. 

More detail is available under Chapter 7 of this thesis. 
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1. TB screening for 

PLHIV 

2. Sputum evaluation of 

presumed TB cases 

3. X-ray evaluation of 

presumed TB cases 

1. Specialized cases 

2. Children under 5 

years 

3. All PLHIV 

 

1. Ensures TIC is 

implemented 

2. Administrative 

measure  

3. Environmental 

measure  

4. Personal protective 

measure  

5. Surveillance of TB 

among workers 

1. Conduct review 

meeting 

2. Provide feedback 

3. Ensure quality and 

data sharing 

4. Regular TB screening  

 

4. Regular review 

meeting 

5. Screening coverage  

 

5. Review meeting 

involve all HIV care 

providers 

Total Activities / 

items (18) 
5 3 5 5 

Total score (29) 7 6 6 10 

Components of TB 

screening  

Intensive TB case-

finding among 

PLHIV (ITCF) 

IPT initiation (IPT) TB Infection 

control (TIC) 
Programme review 

meeting (PRM) 

Figure. 8: TB screening activities and scores by components to asses programme implementation fidelity 
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3.7.1.4 Moderating factors of implementation fidelity analysis  

Two major secondary analyses were performed with quantitative data. That’s comparing and 

assessing moderating factors of fidelity levels at the facility level and at the provider level, 

respectively. Proportions, chi-square, odds ratios and p-values at 95% confidence interval were 

calculated.  

More detail is available under Chapters 4, 5 and 7of this thesis. 

 

3.7.1.5 Statistical tests 

Statistical tests were performed for all the quantitative analyses. Refer to chapters 4, 5 and 7 

for the different and specific tests performed. However, internal consistency and reliability 

checks using Cronbach's Alpha were confirmed before assessing the fidelities. 

 

3.7.2 Analysis of qualitative data  

We analysed the qualitative data to identify influencing factors of the implementation of the 

intervention at the facility point. The transcribed data were analysed deductively through the 

thematic approach in MaxQDA version 2020. The approach which is widely used among health 

researchers (149) included the six iterative steps been familiarization with the data, generating 

initial codes or assignment of primary codes to the dataset to describe the content, searching 

for patterns and codes across the different interviews, themes revision, themes definition and 

naming and producing the report through the interpretation of results. The Consolidated 

Framework for Implementation Research (CFIR) was used as a guide to efficiently and 

rigorously analyse the data.  

Details on the qualitative analysis can be found in chapter 6 of the thesis. 

 

3.8 Quality control 

To ensure the study was conducted well, quality control measures were applied throughout the 

entire processes and phases of the research. Experienced supervisors reviewed the protocol and 
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tools for the data collection, researchers and subject matter experts reviewed to ensure 

reliability, consistencies and validity. All the tools were pre-tested in settings similar in 

characteristics to the study area. 

The 12 field officers who collected the research data were extensively trained for five days on 

issues concerning the study. The 2 data clerks were trained on the screen for two days to capture 

the data and inbuilt checks. The study teams held debriefing meetings remotely after every 

day’s work with the research to correct and identify emerging themes (phase 2) that were worth 

exploring in the subsequent day’s work. 

 

3.9 Ethical considerations 

3.9.1 Ethical approval 

The study obtained ethical approvals from the Human Research Ethics Committee (Medical) 

of the University of the Witwatersrand in Johannesburg, South Africa (Wits HREC) and the 

Ghana Health Service Ethical Review Committee (GHS-ERC) in Accra, Ghana. The clearance 

certificate number obtained from Wits HREC was M190110, whilst GHS-ERC was GHS-

ERC002/01/19.  

Prior discussions were held with the National Tuberculosis Control Programme of Ghana to 

describe the purpose and rationale of the study and sought the support of the programme. The 

programme, therefore, agreed, collaborated and supported by providing an introductory letter 

to all the 10 Regional Health Directorate (RHD) of the Ghana Health Service. Written 

permissions were obtained from the Regional Health Directorates, and verbal permissions were 

sought from the District Health Directorates and the District hospitals where the study was 

conducted. All the participants interviewed gave informed consent before participating in the 

study. Permission was sought before all audio recordings.  

All participants were given the option to withdraw from the interview or refuse to respond to 

any question if they felt so at any time in the course of the interview or discussion with the 

assurance that it will not affect them as care providers with the Ghana Health Service. The 

results of the study will be presented to the NTP at the annual meeting, where heads of the 

directorates and TB/HIV coordinators will be present 
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3.9.2 Informed consent  

 

All the participants by themselves gave written informed consent before they participated in 

the study. The information sheet contained the justification for the study, processes, expected 

benefits and potential hazards of the study. This was in the English language. Permission was 

also obtained from all the heads of the units where the study participants belonged. 

 

3.9.3 Confidentiality 

The district hospitals were identified using study codes generated by the researcher. All 

records of study participants were assigned study numbers. The IDI and FGD participants 

were assigned numbers and linked to their respective facility codes. All publications and the 

report were de-identified to preserve the privacy of research participants. 

 

3.10 Protocol amendments 

We noticed two different titles on our important documents, one of which is more appropriate 

for the study. We have therefore applied to faculty and had obtained approval for change of 

title. The current title is the revised one for the thesis which links well the aim and objectives 

of the study. Please refer to Appendix F for a copy of the approval. 
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4.0 Provider-level Implementation Fidelity to TB Screening Guidelines 
 

This chapter is a result chapter of paper 1 with the original paper attached as appendix A. Paper 

1 presents findings covering objectives 1 and 2 of the study and describes under the chapter the 

background of the paper, methods results and discussion sections. It looked at the fidelity level 

among providers to the intervention and examined its related factors. The results depict the 

extent to which the various component of activities for the provider in implementing the 

intervention was adhered to by the providers at the HIV clinics. Paper 1 also depicts which 

provider-level factors influences the provider level fidelity to the intervention. 

 

 

4.1 Abstract  

Introduction. Tuberculosis screening of people living with human immunodeficiency virus is 

an intervention recommended by the WHO to control the dual epidemic of TB and HIV. The 

extent to which the intervention is adhered to by the HIV healthcare providers (fidelity) 

determines the intervention’s effectiveness as measured by patient outcomes, but literature on 

fidelity is scarce. This study assessed provider implementation fidelity to national guidelines 

on TB screening at HIV clinics in Ghana.   

Methods. It was a cross-sectional study that used structured questionnaires to gather data, 

involving 226 of 243 HIV healthcare providers in 27 HIV clinics across Ghana. The overall 

fidelity score comprised sixteen items with a maximum score of 48 grouped into three 

components of the screening intervention (TB diagnosis, TB awareness and TB symptoms 

questionnaire). Simple summation of item scores was done to determine fidelity score per 

provider. In this paper, we define the level of fidelity as low if the scores were below the median 

score and were otherwise categorized as high. Background factors potentially associated with 

implementation fidelity level were assessed using cluster-based logistic regression. Odds ratio 

with 95% confidence interval (CI) was used as the measure of association.  

Results. Of the 226 healthcare providers interviewed, 60% (135) were females with a mean 

age of 34.5 years (SD=8.3). Most of them were clinicians [63% (142)] and had post-secondary 

non-tertiary education [62% (141)]. Overall, 53% (119) of the healthcare providers were 
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categorized to have implemented the intervention with high fidelity. Also, 56% (126), 53% 

(120), and 59% (134) of the providers implemented the TB diagnosis, TB awareness and TB 

symptoms questionnaire components respectively with high fidelity. After adjusting for cluster 

effect, female providers (AOR=2.36, 95%CI: 1.09–5.10, p=<0.029), those with tertiary 

education (AOR=4.31, 95%CI: 2.12–9.10, p=0.040), and clinicians (AOR=1.78, 95%CI: 1.07–

3.50, p=0.045) were more likely to adhere to the guidelines compared to their counterparts.  

Conclusion. The number of providers with fidelity scores above the median was marginally 

greater (6%) than the number with fidelity score below the median. Similarly, for each of the 

components, the number of providers with fidelity scores higher than the median was 

marginally higher. This could explain the existing fluctuations in the intervention outcomes in 

Ghana. We found gender, profession and education were associated with provider 

implementation fidelity. To improve fidelity level among HIV healthcare providers, and realize 

the aims of the TB screening intervention among PLHIV in Ghana, further training on 

implementing all components of the intervention is critical.  

Keywords. Implementation fidelity levels, adherence level, guidelines, HIV clinics, healthcare 

providers, TB/HIV, implementation science, sub-Saharan Africa, Ghana.  

  

4.2 Introduction   

Globally, tuberculosis (TB) disease is known to be the main cause of death among people living 

with HIV (PLHIV) [1]. PLHIV are more likely to succumb to TB diseases than people without 

HIV due to their compromised immune system. Intensified TB case-finding through TB 

screening of PLHIV is one of the World Health Organization (WHO) policies emphasizing TB 

and HIV collaborative activities as a means to reducing the dual burden of TB and HIV [2,3].  

Effective TB screening of PLHIV ensures early identification of those with presumptive TB 

infection who requires a confirmatory test through X-ray or genXpert for appropriate treatment 

[1]. The early detection helps to identify TB cases and ensures the separation of cases from 

non-cases to reduce the TB transmission in PLHIV [1]. 

The National TB Control Programme (NTP) in Ghana, like many other countries where HIV 

and TB are of public health concern, adopted and implemented the policy on TB screening of 
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PLHIV in 2004 [2,4]. PLHIV who attend HIV clinics should be systematically and routinely 

screened for TB at every visit using the WHO-approved screening questionnaire for the 

presence of cough of any duration, fever, weight loss and night sweats [5]. PLHIV with the 

presence of one or more of these symptoms have a confirmatory test (X-ray/XpertMTB/RIF) 

and then appropriate preventive or curative treatment depending on the result [3]. Although the 

intervention (TB screening of PLHIV) was implemented over a decade ago [6] the proportion 

of PLHIV screened had not been stable – declines and fluctuates over time [7]. In the early 

years of the implementation, the proportion of PLHIV screened for TB was about 70-96% [7]. 

But this fluctuated as the years progressed, with about 80% of PLHIV in 2013 [7] and 41% in 

2014 [8] not screened for TB. This led to a review of the policy in 2014 with new screening 

targets set at 56% for 2015, and progressively increasing the target to 80% in 2018 and 90% in 

2020 [7].  In 2018, 44000 TB cases and 15,800 TB deaths were recorded with an estimated 

incidence rate of 148 per 100,000 population [9]. Also, according to the WHO global TB report 

(2020) [10] out of 35,424 newly enrolled person in HIV care in Ghana, 2620 (7.4%) were 

notified as TB cases.   

Intervention implementation under real-life conditions is known to be complex and influenced 

by different factors [11–13]. The implementation science (IS) literature posits that 

interventions of proven effectiveness may fail to yield intended outcomes due to challenges 

related to the implementation of the intervention in real-world settings [14–17]   

Some researchers postulate that interventions yield the desired outcome if the implementation 

is effective [17–19]. One of the ways to measure implementation effectiveness is to assess what 

is referred to in IS as implementation fidelity (IF) (that is the degree to which the intervention 

is being implemented by healthcare providers as intended by the designers of the intervention) 

[20– 24].  Some researchers have conceptualized how different factors act or interplay to 

influence the implementation programme [12,14–16,25,26]. Carrol et al 2007 [24] developed 

a comprehensive framework outlining the components of implementation fidelity as adherence 

covering activities of content, coverage, frequency and duration. It also outlined that the level 

of implementation fidelity may be influenced by factors called moderators subcategorized as 

intervention complexity, facilitation strategies quality of delivery, and participant’s 

responsiveness. They emphasized that IF is the same as adherence and so therefore, the 

assessment of IF is tantamount to adherence assessment. It is argued that any of these fidelity 

components alone, or a mix depending on the intervention and the guideline, could be used to 
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measure implementation fidelity [21,27]. But the mix must show consistency in dimensionality 

(number of attributes of a dataset for an outcome), reliability (produce the same finding under 

similar situation) and validity (measures what it is intended to) through the use of an empirical 

method of analysis such as structural equation modelling, factor analysis and principal 

component analysis [28,29], summation of items/activities/component scores [30]. These 

analytic techniques are helpful to researchers in determining the best combination of items. 

Interventions are aided with policy or programme guidelines based on both theoretical and 

empirical grounds. These guidelines contain the core components of the intervention without 

which the intervention cannot operate effectively to achieve the intended outcome [31,32].  

Many studies have been conducted on IF from different disciplines [33]; in education [34], 

social work [35], engineering [36], construction [37] and health [16,38,39], the area of this 

study. IF is important in the process of translating evidence-based interventions into real-life 

practice. This means, whether an intervention is implemented within the health sector 

according to design, for instance, has repercussions on whether that intervention will achieve 

in the population the health outcomes observed in the clinical trials [15,19]. However, there is 

a dearth of research on the fidelity of implementation of the TB screening intervention among 

PLHIV in Ghana or elsewhere. Most studies conducted in this area are focused on screening 

coverage [40–42]. Another one was a before-and-after study that assessed the impact of 

integrating TB and HIV services on TB treatment outcomes and explored the usefulness of TB 

treatment outcomes as TB/HIV indicators [43]. Whether and the extent to which the TB 

screening intervention among PLHIV is being implemented would have an impact on the 

coverage of this intervention among PLHIV (service outcome) and ultimately the burden of 

TB among PLHIV (health outcome). However, no study has been conducted in Ghana to assess 

IF as a possible reason for the observed low and fluctuating screening coverage outcomes since 

the implementation of the intervention. This study, therefore, assessed the level of provider IF 

to TB screening among PLHIV attending HIV clinics in Ghana as well as factors associated 

with IF level.   

Conceptual framework: the conceptual framework for implementation fidelity   

Many frameworks have been developed for assessing IF. Where applicable, some studies 

combine adherence and competence to assess IF [38,44,45] while other studies assessed only 

adherence and consider competence as a moderating factor [46,47]. Having identified 
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adherence as our focus of assessing IF for this study, we adapted Carroll et al. Conceptual 

Framework for Implementation  

Fidelity (CFIF) [24] because it harnessed other frameworks and is a comprehensive and useful 

way of assessing IF [12]. Carroll et al. [24] reviewed existing theories and frameworks of IF 

and developed the CFIF with constructs guiding the assessment and understanding of 

implementation fidelity. The framework was made up of five elements; adherence, dose, 

quality of delivery, participant responsiveness, and programme differentiation. The framework 

suggested that the measurement of adherence (content, frequency, duration and coverage) to 

the intervention is IF. It considers the rest of the elements as moderating factors of fidelity level 

achieved. The desired outcome of TB screening depends largely on how well the intervention 

is implemented. The final implementers of the intervention were the providers at the HIV 

clinics.  

We, therefore, adapted and drew conceptual inspiration from CFIF to assess IF for this study 

at the provider level. According to Carroll et al. [24], successful implementation can only result 

if the essential components of the intervention are identified and implemented as planned. The 

identification offers the opportunity for adaptation. Clinical guidelines outlining what the 

healthcare providers are expected to do in terms of TB screening among PLHIV exist [2,3,7]. 

In adapting the CFIF to measure IF, we reviewed the TB screening guideline among PLHIV 

and identified essential components. These components were grouped under content and 

frequency sub-constructs of adherence.   

The level of IF is influenced by the relationship between other factors and the essential 

components of the intervention identified. In our study, the IF could potentially be influenced 

by an interaction between those essential components and critical characteristics such as 

contextual factors (regional location of the HIV clinic) and the provider characteristics. They 

are widely considered critical because they influence attitude and motivation which eventually 

affects behaviour.  Based on the concept of the framework, we finally decided to examine the 

influence of these critical characteristics on IF as depicted in Figure 9. The broken line in Figure 

9 shows that the connection between TB screening among PLHIV and its outcomes is external 

to IF, but that the degree of IF attained can alter this relationship.  
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Figure 9: A conceptual framework for provider level IF to TB screening at HIV clinics in Ghana: adapted 

from CFIF by Carroll et al, 2007 

  

 

The details of content and frequency sub-constructs used in this study are defined as below:  

1. Content – the degree to which healthcare providers at the HIV clinic follow the 

intervention guideline, e.g. providing important counselling and education, screening, 

referral, and appropriate treatment  

2. Frequency – the extent to which healthcare providers at the HIV clinic perform the 

activities on the guideline according to the prescribed frequency, e.g. how often does 

the HIV care provider conducts counselling, education, use the TB screening tools 

among PLHIV; which must be conducted all the time for all clients seen.  
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4.3 Methods  

Ethics statement   

Protocol approvals were obtained from both the Human Research Ethics Committee (Medical) 

of the University of the Witwatersrand, Johannesburg, South Africa (Clearance number 

M190110) and the Ghana Health Service Ethical Review Committee (GHS-ERC), Accra, 

Ghana (clearance number GHS-ERC002/01/19). All participants in the study gave written 

consent.  

  

Study site  

Ghana administratively is made up of 10 regions subdivided into 216 districts in 2017. Out of 

the 216 districts, 140 have district hospitals. This study was conducted in 27 HIV clinics located 

within 27 district hospitals across the 10 regions. These 27 district hospitals have and 

mandatorily run HIV clinics daily on all the 5-working days of the week. These district 

hospitals were chosen for this study because as part of care, the NTP identified these 27 district 

hospitals with both X-ray machines and geneXperts for TB confirmatory tests as the first sites 

to begin the implementation of isoniazid preventive therapy (IPT) for screened PLHIV who 

tested negative for TB. 

The regional distribution of these hospitals are Volta 1; Upper West, Northern, and Greater 

Accra with 2 each; Brong Ahafo, Central, Upper East and Western with 3 each and Eastern and 

Ashanti with 4 each as shown on the map of Ghana (Figure 10).  
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Figure 10: A map of Ghana showing the 10 regions and the study sites 

  

 

Among PLHIV, preventing TB involves the three ‘I’s: Intensified case finding, Isoniazid 

Preventive Therapy (IPT), and Infection Control for TB including early initiation of ART. At 

the HIV clinic within the district hospital, trained healthcare providers (clinical and non-

clinical) guided by the guidelines for TB preventive therapy in Ghana provide TB preventive 

services to PLHIV attending the clinic. At every visit, PLHIV are given TB counselling and 

screening using TB symptom screening questionnaire. Based on the client response to the signs 

and symptoms (cough of any duration, night sweat, chest pain, weight loss or fever) providers 

had to refer client to for GenXpert or X-rays confirmation test. If Mycobacterium TB is 

detected, providers initiate anti therapy appropriately, otherwise they initiate TB preventive 

therapy based on TB expert evaluation.  

Unlike other sectors like education, construction, and engineering, the health sector at the 

district hospital level (Fig 3) for instance had intervention guidelines for (1) management at 

facility or facility leveland (2) providers who are the direct implementers of the intervention to 

participants. The structure in Figure 11 refers to the arrangement or formation at the hospital. 
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All the providers at the HIV care clinics were equipped to screen PLHIV for TB. The NPT 

ensured that all HIV clinics staff had engaged in either a pre-service, in-service, and or 

continuing professional development and specialization course training on TB and HIV issues 

including TB screening. These providers include clinicians (provide direct care to patients, e.g. 

nurses and physicians) and non-clinicians (support patient care, e.g. disease control, task-

shifting, health promotion, and nutrition officers). Therefore both the clinicians and non-

clinicians at the HIV clinic trained on TB collaborative activities are required to provide TB 

and HIV counseling, conduct TB screening with the TB screening questionnaire, administer 

ARV, and provide other TB related activities among PLHIV at HIV clinics. Non-clinicians 

exclude laboratory and pharmacy staff who might have received trainings on TB related 

activities but do not do TB screening.  

  

 

Figure 11: A typical structure of district hospital depicting where facility and provider levels belonged 

  

 

Study design and sampling   

A total of 27 HIV clinics within the identified 27 district hospitals with both the X-ray machines 

and geneXperts for TB confirmatory tests were surveyed for the study. 

The study was cross-sectional that used a census-based survey to interview all the providers at 

the 27 HIV care clinics. This census-based method was applied to achieve a good number of 

participants to conduct a meaningful analysis of the study.  To maximize representation and 

ensure all providers involved in doing TB screening at the clinic participated in the study, the 

number of providers per clinic was established with an effort to include everyone in the study. 

Staff and other healthcare providers who did not work directly with the HIV clinic were 

excluded. 
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 Data collection  

A questionnaire was developed and used to collect data from the participants. The structured 

questionnaire collected data on the demographic characteristics of the provider, and data on 

their reported adherence to the clinical guidelines on screening of PLHIV, focusing on contents 

and frequency of the intervention implementation. Prior information and knowledge from the 

TB/HIV collaborative protocol guideline by the Ghana NTP [6] together with the CFIF guided 

the measurement approach. The provider-level fidelity questionnaire was developed based on 

the key elements or activities in the guidelines for the provision of TB screening among people 

living with HIV attending the HIV care clinic. The questionnaire focused on the main activities 

directly relating to TB screening by the providers, as documented in the guideline. A total of 

19 questions were formulated from these main activities and as mentioned earlier was part of 

the pretest during the research assistants training. 

As with many other healthcare surveys [48,49], most of the questions were formulated on 

different point-Likert scales depending on what it sought to measure [50]. Table 7 presents a 

list of questions as outlined in the TB screening guideline and grouped under each of the content 

and frequency sub-elements and how they were measured. 

  

Table 7: List of the 19 items used to determine provider implementation fidelity score 

Content items   Frequency items   

Description (variable 

name)  

  

Response:  

No…..0         Yes….1   

Mean   Description (variable name) 

Response:  

1 = Never       

2 = Rarely       

3 = For some clients sometimes   

4 = Either for all new clients or annually for 

existing clients 5 = All the time for all clients  

Mean  

  

Component 1: TB 

diagnosis   

  

Asks client about cough of 

any duration.  

0.863  How frequently do ask PLHIV about cough of any 

duration during consultation?  

4.257  

Asks if the client has night 

sweats.  

0.686  How frequently do you ask PLHIV about night sweats 

during consultation?  

3.580  
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Asks if the client had fever.  0.619  How frequently do you ask PLHIV if they had a fever 

during consultation?   

3.553  

Asks if the client has pain 

in the chest.  

0.748  How frequently do you ask PLHIV about pain in the 

chest during consultation?  

3.823  

Asks/checks if the client 

lost weight.  

0.673  How frequently do you ask/check the weight of 

PLHIV during consultation?  

3.336  

Component 2: TB awareness    

Provides education.   0.659  How frequently do you provide education for PLHIV?   3.385  

Provides counselling about 

TB screening.   

0.726  How frequently do you provide counselling about TB 

screening for PLHIV?   

3.695  

Component 3: TB symptoms questionnaire    

Uses TB screening 

questionnaire (clinical 

algorithm).    

0.730  How frequently do you use the TB screening 

questionnaire for PLHIV?    

3.668  

Component 4: TB screening process   

Do you ask all the HIV 

clients all the TB screening 

questions?    

0.664      

After screening the client for TB, what do you do next? ^ 

1=No adherent     2=Partially adherent   3=fully adherent   

2.0  

If you identify a client who you presumed of having TB, what steps would you take? ^ 

1=Not adherent     2=Partially adherent   3=fully adherent  

1.650  

 Note: ^ Open-ended questions. The means of each items were computed based on the 

responses from the providers to give prior information on each items prior to further 

analysis.  

  

Data collection was conducted by four teams of research assistants comprising three members 

each. Research assistants were trained for 5 days with the fifth day used for pretesting the tools. 

The tools were pretested in two similar HIV clinics to ensure that measurement errors and 

respondent burdens are minimized and to point out problem areas for rectification.  The teams 

collected the main data only on weekdays from 9th April to 24th April 2019 (12 working days).  

Each team visited a facility for at least five working days. Follow-ups/return visits were made 

for 4-days while the team was still within the facility such that every participant could be 

interviewed. In the end, a total of 244 healthcare providers from the 27 district hospitals across 

the country were established as potential participants at the HIV clinics. We interviewed 226 

participants, with the number of healthcare providers interviewed per clinic ranging from 6 to 

12 as shown by the flowchart of the recruitment and study profile (Figure 12).  
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Figure 12: Flowchart of recruitment and study profile of the healthcare providers at the HIV clinics 

  

Data management and analysis   

An EPIDATA version 3.1 software was use to capture the collected data which based on 

hardcopy questionnaire and further imported into Stata 15 for cleaning and analysis.   

Questions covering content were measured by 1= yes, meaning the activity was performed or 

provided and 0 = no, meaning the activity was not provided or performed. Other items under 

this construct were open-ended questions at the time of the data collection. They were post-

coded later with a scale of 1 to 3 indicating the degree to which the provider’s response 

reflected adherence to what is in the intervention guideline (1 = not adherent; 2= partially 

adherent and 3=fully adherent).  The frequency components of the questionnaire were 

measured on a scale of 1 to 5 (1= never, 2=rarely, 3= for some clients sometimes 4=either for 

all new clients or annually for existing clients, 5=All the time for all clients), with a scale 5 

being what the intervention guidelines expected.   

We first had to determine the level of implementation fidelity from the questions/items 

covering content and frequency and the further identify associated provider characteristics. The 

questionnaire items – which were selected from the guideline – had never been used to measure 

fidelity anywhere and as such, there was no reference for what would constitute high or low 
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fidelity. There was therefore a need to identify the set of items or variables underlying the 

plausible factors or components required to measure provider implementation fidelity to the 

TB screening intervention guidelines.  Since there was no existing study on how different 

items, number of items and components relate to one another to help us determine the fidelity 

level, we proceeded to arrive at a parsimonious representation of the associations among our 

measured variables. In order to do so and find the underlying variables for measuring fidelity 

to the guidelines on TB screening of PLHIV at HIV clinics, the exploratory factor analysis 

(EFA) method using polychoric correlations matrix technique was initially employed. On 

applying the EFA, we found that the factor loadings and unique variances were very low as 

expected but three of the 19 items. The factor analysis was however not value-adding as there 

was no apparent significant variable reduction. Therefore, the original items were instead used 

for further analysis. 

As a result, we re-grouped the original items selected from the TB screening guideline into four 

main components based on our knowledge and experience. Each of the four components has 

different items that must be implemented to achieve the purpose of the TB screening 

intervention among PLHIV.  These components are as follows:  

1. TB diagnosis through screening for signs and symptoms of TB among all PLHV at all 

HIV clinics during every visit.  

2. TB Awareness through health education on TB and counselling of all HIV clients at 

every HIV clinic visit.   

3. TB symptoms questionnaire to screen all HIV clients for TB at all HIV clinics.   

4. TB screening process which entails providers’ knowledge of the processes of early 

diagnosis and treatment of HIV-associated TB at the HIV clinic.  

Each of the four components of the intervention is made up of between two to ten items as 

outlined in the guideline for implementation of TB/HIV collaborative activities [51]. Among 

the 19 items identified items, the TB diagnosis component comprises 10; TB awareness 4; TB 

symptoms questionnaire 2; and TB screening process 3 items.   

To proceed with assessing the provider fidelity level, we conducted an internal consistency and 

reliability check to ensure that the various items are suitable to measure each of the four 

components. The Cronbach Alpha which measures the internal consistency (the extent to which 
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the items in a test measure the same component) of a scale [52] was used. A calculated alpha 

closer to one showed items measure the component well. The calculated alpha was high 

(approximately 0.900) for TB diagnosis, TB awareness, and TB symptoms questionnaire 

components except the TB screening process with an alpha score of 0.423.  The TB screening 

process component was therefore excluded from the analysis based on it low alpha value [52]. 

The Cronbach Alpha calculated for all the items from the three components (TB diagnosis, TB 

awareness, and TB symptoms questionnaire) showed that the data seem to fit well 

(Alpha=0.915) in the scale in all aspects to enhance the accuracy of overall provider fidelity 

level assessment.  

We carried out the analysis on the three components and their respective items. Based on the 

various scoring for each item, the total maximum possible score was 48 (16 items) per provider 

(TB diagnosis 30; TB awareness 12; and TB symptoms questionnaire 6). Item scores for each 

component were summed to determine component-specific fidelity scores for each HIV care 

provider. An overall provider implementation fidelity level was then determined by summing 

items scores of all the three components.     

The scores of the three components and the overall were converted to proportions based on the 

respective total maximum possible score and summarized using Median, Inter-quartile ranges 

(IQR), and percentages. These scores were measuring extent of fidelity and compared across 

geographic location of the health facility and provider characteristics using the Kruskal Wallis 

and Chi square tests.  

Reference point regarding what constitutes a high level of provider implementation fidelity to 

TB screening among PLHIV is unknown. To aid interpretation of the fidelity scores, we 

arbitrarily used the median fidelity score computed from this study as a cut-off, since our data 

was not normally distributed. Therefore we grouped as low fidelity those providers whose 

fidelity scores were below the median and as high fidelity those whose fidelity scores were 

equal or above the median fidelity (coded as 0=low provider fidelity level and 1=high provider 

fidelity level).   

A descriptive analysis on the participants' characteristics and levels of fidelity was conducted.  

Logistic regression (LR) was used to examine for association between the IF level and 

characteristics of the healthcare provider adjusting for the district hospital (random) effect. 
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Statistical significance was considered at 5% level. The variance inflation factor (VIF) 

calculated to measure the amount of multicollinearity in the regression variables ranged 

between 1.02 and 1.34 (mean VIF=1.18), which indicates no correlation between the variables.  

All the analysis were performed using the Stata 15 software [53].  

  

4.4 Results  

Descriptive analysis   

Characteristics of healthcare providers    

The study profile (Fig 4) showed that 226 HIV care providers participated in this study. The 

result from descriptive analysis (Table 8) found that out of the 226 healthcare providers 

interviewed, about 60% (135) were females. The mean age of the providers was 34.5 years 

(Standard Deviation [SD] =8.3) and 65% (147) providers have worked in the HIV clinic for 

less than 5 years. The results also showed that 63% (142) of the providers were clinicians whilst 

62% (141) had attained a post-secondary non-tertiary level of education.  

Table 8: Characteristics of the healthcare providers by profession at the HIV clinics in 

Ghana, 2019 

Characteristics of providers  Clinicians 

n (%)   

Non-

clinicians  n 

(%)   

All providers 

n (%)   

Age in completed years, 

Mean (SD)  

34.6 (9.1)  34.3 (7.0)  34.5 (8.3)  

Gender         

Female 

Male   

109 (76.8)  

33 (23.2)  

26 (30.9)  

58 (69.1)  

135 (59.7)  

91 (40.30)  

Years working in HIV care 

clinic  

      

<5years  

5years plus  

102 (71.8)  

40 (28.2)  

45 (53.6)  

39 (46.4)  

147 (65.0)  

79 (35.0)  

Highest educational level         

Upper secondary   

Post-secondary non-

tertiary  Tertiary  

5 (3.5)  

108 (76.1)  

29 (20.4)  

5 (5.9)  

33 (39.3)  

46 (54.8)  

10 (4.4)  

141 (62.4)  

75 (33.2)  

Total  142 (100)  84 (100)  226 (100)  
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Among the clinicians, the mean age was 34.6 years (SD=9.1), 76.8% (109) were females and 

most (76.1%, n=108) had attained post-secondary non-tertiary education level followed by 

tertiary education (20.4%, n=29). Also, among the non-clinicians, the mean age was 34.3 years 

(SD=7.0), most (69.1%, n=58) were males, and most (54.8%, n=46) attained tertiary level of 

education followed by post-secondary no tertiary education (39.3%, n=33).  

  

Descriptive statistics of the raw items/variables   

Table 9 presents the descriptive statistics for the raw data for determining implementation 

fidelity for the TB screening intervention. For example 73% (165) of the providers use the 

TB screening questionnaire at the HIV clinic during TB screening while 66% do ask all the 

HIV clients all the TB screening question during screening.   

Table 9: Descriptive statistics of the fidelity assessment items among HIV healthcare 

providers at the HIV clinics in Ghana  

 

Items/Variables   

  

 N=226, n (%)   

No   Yes   

1. Asks client about cough of any 

duration.   

31 (13.7)   195 (86.3)   

2. Asks if the client has night sweats.    71 (31.4)   155 (68.6)   

3. Asks if the client had fever.   86 (38.1)   140 (61.9)   

4. Asks if the client has pain in the 

chest.   

57 (25.2)   169 (74.8)   

5. Asks/checks if the client lost weight.   74 (32.7)   152 (67.3)   

6. Provides education.   77 (34.1)   149 (56.9)   

7. Provides counselling about TB 

screening.   

62 (27.4)   164 (72.6)   

8. Uses TB screening questionnaire 

(clinical algorithm).   

61 (27.0)   165 (73.0)   

  Never   Rarely  

  

For some 

clients 

sometimes  

Either for all 

new clients or  

All the 

time for 

all clients  
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     annually for 

existing 

clients  

 

9. How frequently do ask PLHIV about 

cough of any duration during 

consultation?  

31 (13.7)  4 (1.8)  11 (4.9)  10 (4.4)  170 (75.2)  

10.  How frequently do you ask 

PLHIV about night sweats during 

consultation?  

71 (31.4)  6 (2.7)  7 (3.1)  5 (2.2)  137 (60.6)  

11.  How frequently do you ask 

PLHIV if they had a fever during 

consultation?  

86 (38.1)  5 (2.2)  7 (3.1)  3 (1.3)  125 (55.3)  

12.  How frequently do you ask 

PLHIV about pain in the chest during 

consultation?  

57 (25.2)  7 (3.1)  6 (2.7)  5 (2.2)  151 (66.8)  

13.  How frequently do you 

ask/check the weight of PLHIV 

during consultation?  

74 (32.7)  6 (2.7)  4(1.8)  5 (2.2)  137 (60.6)  

14.  How frequently do you provide 

education for PLHIV?  

77 (34.1)  8 (3.5)  15 6.6)  3 (1.3)  123 (54.4)  

15.  How frequently do you provide 

counselling about TB screening for 

PLHIV?   

62 (27.4)  5 (2.2)  13 (5.7)  6 (2.7))  140 (62.0)  

16.  How frequently do you use the 

TB screening questionnaire for 

PLHIV?   

61 (27.0)  2 (0.9)  22 (9.7)  7 (3.1)  134 (59.3)  

Summary statistics note: The total number of interviews with healthcare providers is 226.  

  

Provider implementation fidelity level  

The study showed that, providers in 12 out of the 27 HIV clinics scored above the median 

implementation fidelity score. The results in Table 10 presents the summary statistics of 

provider fidelity scores for the three components of the intervention and the overall. The study 

showed that, the TB symptoms questionnaire component had the highest median score of 100% 

followed by TB diagnosis and TB awareness each scoring 83%.   

The overall provider implementation fidelity score ranged from l6% to 100%. The median 

overall provider implementation score was 79% (IQR: 58.3, 100.0). Out of the 226 HIV care 

providers, 53% (n=119) had scores above the median fidelity score.  
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The fidelity scores and levels for the three components were also compared. 

 

Table 10: Summary statistics of the provider fidelity scores by the components   

Component of the TB 

screening intervention  

Fidelity score  

Median (IQR)   

High fidelity 

level n (%)  

Low fidelity 

level n (%)  

1. TB Diagnosis    83.33 (50, 100)  126 (55.8)  100 (44.2)  

2. TB Awareness   83.33 (50, 100)  120 (53.1)  100 (46.9)  

3. TB symptoms 

questionnaire  

100 (16.67, 100)  134 (59.3)  92 (40.7)  

Over all   79.17 (58.33, 100)  119 (52.7)   107 (47.3)  

  

TB diagnosis   

The fidelity score for the component of TB diagnosis ranged from 17% to 100% with a median 

score of 83% (IQR: 50, 100). The study showed that about 56% (n=126) of the HIV care 

providers had an implementation fidelity score above the TB diagnosis median score (high 

fidelity level). Providers in 16 clinics had a TB diagnosis implementation fidelity score above 

the median. 

TB awareness  

The result showed that, the fidelity score for the component of awareness also ranged from 

17% to 100%. Its median fidelity score was also 83% (IQR: 50, 100) with about 53% (n=120) 

of the health care providers scoring implementation fidelity above the median score of 

awareness component (high fidelity level). Provider in 13 clinics were found to have an 

awareness component fidelity score above the median. 

 

 TB symptoms questionnaire   

The level of provider fidelity to implementing the TB screening questionnaire among PLHIV 

ranged from 17% to 100%, its median score was 100% (IQR: 17%, 100%), and most HIV care 

providers (59%, n=134)  were in high fidelity level category. Similarly, providers in 16 clinics 
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were found to have an implementation fidelity score above the median for the TB diagnosis 

component.    

  

Comparison of geographical and provider characteristics between fidelity levels  

From the univariate analysis presented in Table 11, most healthcare providers in Brong Ahafo 

(70%), Western (88%), Greater Accra (60%), Northern (60%), and Volta (87%) regions were 

not adherent (low IF level) to the intervention guidelines compared to most providers in 

Ashanti (59%), Central (77%), Upper East (70%), Upper West (77%) and Eastern (55%) 

regions who implemented the intervention with high fidelity. Providers in Brong Ahafo, 

Western and Volta regions who were not adherent to the intervention guidelines differ 

significantly compared to their counterparts who were adherent to the intervention guidelines 

in same regions. Re-grouped regions into zones as a result of relatively small numbers did not 

shows statistically significant association between zonal locations and IF level – although 

providers in Savannah zone were about 1.6 times more likely to implement the intervention 

with high IF that those in the Forest zone.  

  

Table 11: Comparison of geographical and provider characteristics between fidelity 

levels 

Characteristics of 

providers  

Low fidelity 

level   

N (%), M (SD)  

High fidelity 

level  

N (%), M (SD)  

Row  

Total   

crude 

OR  

95%CI  

Region             

Ashanti (Ref)  

Brong Ahafo  

Central  

Eastern   

Greater Accra   

Northern   

Upper East  

Upper West   

Volta  

Western  

13 (40.6)  

14 (70.0) 

7 (22.6)  

19 (45.2)  

12 (60.0)  

9 (60.0)   

6 (30.0)  

3 (23.1)  

7 (87.5)  

17 (68.0)  

19 (59.4) 

6 (30.0)  

24 (77.4)  

23 (54.8)  

8 (40.0)  

6 (40.0)  

14 (70.0)   

10 (76.9)  

1 (12.5)  

8 (32.0)  

32   

20  

31  

42  

20  

15  

20  

13  

8   

25  

1.00  

0.29*  

2.35 

0.83 

0.46 

0.46 

1.60  

2.28  

0.10*  

0.32*  

-  

0.09 – 0.96 

0.78 – 7.04 

0.33 – 2.10 

0.14 – 1.43 

0.13 – 1.59 

0.49 – 5.24 

0.52 – 9.92  

0.01 – 0.89  

0.11 – 0.96  
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Ecological zone  

Forest (Brong Ahafo,  

  

  

  

  

  

  

  

  

  

  

Ashanti & Eastern) (Ref)  

Savannah (Upper East,  

Upper West & Northern)  

Coastal (Gt. Accra, 

Western,  

Central & Volta)  

46 (48.9)  

  

18 (37.5)  

  

43 (51.2)  

48 (51.1)  

  

30 (62.5)  

  

41 (48.8)  

94  

  

48  

  

84  

1.00  

  

1.60  

  

0.91  

-  

  

0.78 – 3.25  

  

0.51 – 1.65  

Mean age of provider in 

completed years  

33.8 (6.9)  35.1 (9.4)  -  1.02  0.98 – 1.05  

Years working in HIV 

clinic  

          

<5years (Ref)  

5years plus  

72 (49.0)  

35 (44.3)  

75 (51.0)  

44 (55.7)  

147  

79  

1.00  

1.20  

-  

0.70 – 2.09  

Gender             

Male (Ref)  

Female   

55 (60.4)  

52 (38.5)  

36 (39.6)  

83 (61.5)  

91  

135  

1.00  

2.44*  

-  

1.41 – 4.20  

Profession            

Non-clinician (Ref)  

Clinician  

50 (59.5)  

57 (40.1)  

34 (40.5)  

85 (59.9)  

84  

142  

1.00  

2.19*  

-  

1.27 – 3.80  

Highest educational level             

Upper secondary  (Ref)  

Post-secondary non-

tertiary   

Tertiary  

7 (70.0)  

65 (46.1)  

35 (46.7)  

3 (30.0)  

76 (53.9)  

40 (53.3)  

10  

141  

75  

1.00  

2.73*  

2.67  

-  

1.08 – 

10.98  

0.64 – 

11.10  

Note: The totals are in row and therefore correspond to total percentages of 100%. 

*Significant at 95%CI   

Provider IF levels significantly (p<0.05) varied in terms of gender, profession, level of 

education attained (tertiary level) of the healthcare provider. The results show 61% of female 

providers had a high level of adherence to the TB screening intervention guidelines, as did 60% 

of clinician providers, 40% of non-clinician providers, 54% of healthcare providers who 

attained postsecondary non-tertiary education, and 53% of providers with tertiary education. 

Female providers were about 2.4 times more likely to adhere to implementation guidelines than 

male counterparts (p<0.05). Also, providers who attained post-secondary non-tertiary were 

about 3 times more likely to implement the intervention with high IF than those who attained 

upper secondary (p<0.05). The study found no significant difference in provider IF levels 

across educational age and the number of years working at the HIV clinic (p>0.05). 
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Factors associated with provider implementation fidelity level   

We used the ecological zones in the multiple logistic regression instead of regions due to the 

small sample sizes and their potential effects on the confidence intervals. The cluster-based 

logistics regression result after adjusting for the district hospital as the cluster effect showed 

that gender, profession, and tertiary educational level of the HIV care provider were 

significantly associated with provider IF level (Table 12). After adjusting for other factors and 

the hospital effect, female providers were about 2.4 times (AOR=2.36, 95% CI: 1.09 – 5.10, 

p=0.029) more likely than their male counterparts to implement the TB screening intervention 

among PLHIV with high IF level.  

Table 12: Multivariable logistic regression between implementation fidelity level and 

background factors with district hospital (random) effect 

Characteristics of 

providers  

AOR  95% CI  p-value   

Ecological zonal        

Forest (Brong Ahafo, 

Ashanti  

& Eastern) (Ref)  

1.00  

  

-  

  

-  

  

Savannah (Upper East, 

Upper  

West & Northern)  

Coastal (Gt. Accra, 

Western,  

Central & Volta)  

1.83  

  

0.95  

0.70 – 4.80  

  

0.28 – 3.21   

0.220  

  

0.942  

Gender         

Male (Ref)  

Female  

1.00  

2.36  

-  

1.09 – 5.10  

  

0.029**  

Profession        

Non-clinician (Ref)  

Clinician   

1.00  

1.78  

-  

1.07 – 3.50  

-  

0.045*  

Highest educational level         

Upper secondary  (Ref)  

Post-secondary non-

tertiary   

Tertiary  

1.00  

2.66  

4.31  

-  

0.48– 14.66  

2.12 – 9.10  

-  

0.260  

0.040**  

AOR=adjusted odds ratio, * marginal significant and ** significant at 95%CI  
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The odds of being a clinician (AOR=1.78, 95%CI: 1.07 – 3.50, p=0.045), and attaining tertiary 

education level (AOR=4.31, 95%CI: 2.12 – 9.10, p=0.040) and implementing the intervention 

with high compliance is higher than being a non-clinician, and attaining upper secondary 

educational level after adjusting for other factors and hospital effect.   

  

4.5 Discussion  

This study aimed to assess provider IF to the guideline on TB screening among PLHIV 

attending HIV clinics in Ghana and potential factors associated with IF level. Despite the 

growing number of studies assessing fidelity of implementation in health, our study is the first 

in Ghana and one of the few in Africa to assess implementation outcome such as fidelity to the 

guideline on TB screening at the HIV clinics. Most studies conducted in this area focused on 

intervention outcomes such as cured, died, completed treatment, among others [42,54]. The 

determination of IF scores were done the summation approach based on providers’ responses 

to questions on core components of the intervention [55].  The IF level refers to those providers 

with composite scores equal or above the median score (high IF level) vs. those with composite 

scores below the median score (low IF level). This approach advances methods for measuring 

IF by statistically defining what constitutes high versus low level of fidelity. The creation of a 

level of implementation (low versus high implementation) is one of the two ways of assessing 

fidelity [15,56], that is rarely applied in the IS literature  

Based on the structured questionnaires, the first key finding of this study is that, among all 

healthcare providers surveyed, 53%  had scores equal or above the overall median fidelity score 

of 79%.   Since there was no existing reference point of what constitutes high implementation 

fidelity level, using the median as a cut-off as done in our study implies that only 53% of the 

providers implemented the intervention with a higher level of fidelity than the 79%. The 

number who implemented with high fidelity was marginally (6% points) higher than those who 

implemented with lower fidelity score than the median. It is difficult to interpret whether a 79% 

fidelity score is adequate, for the TB screening intervention, in this context.  This fairly high 

percentage of providers with lower adherence score (<79%) might lead to spurious conclusions 

about the effectiveness of the intervention [17,57,58]. Putting this finding in context, there is 

evidence that coverage of the intervention has been below set targets in the past years [51]. Our 
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findings show that, overall, 47% of providers implement the intervention with low fidelity 

which may contribute to this sub-optimal coverage. We observed high provider fidelity scores 

in only 12 out of the 27 HIV clinics. Among the three components, providers in 16 clinics 

adhered to the items or activities constituting the TB diagnosis and the TB symptom 

questionnaire components.  

Provider non-adherence or low IF of healthcare interventions are known in the published 

literature to weaken chances of attaining intervention outcomes and render efficacious 

interventions ineffective in real life [22].  

The next key finding of our study is that contextual factors (geographical location) influence 

the level of IF to the intervention. Even though a moderate proportion of healthcare providers 

implemented TB screening among PLHIV with high fidelity level overall, there were marked 

statistically significant differences in the level of fidelity of implementation across some 

regions. Among the 10 regions of the country at the time of the study, most healthcare providers 

in five regions adhered (55-77%) to the intervention guidelines whilst in the other five regions, 

most did not (60-88%). The urbanity of the facility where the intervention is being implemented 

influences IF level [13,59,60]. Even though our study found some relationship between the 

regional locations of the district hospital and IF level, it is beyond the scope of this study to 

delve into urbanity of the district hospitals where this study was conducted. Although the 

samples sizes were small, regional location is a critical factor in our analysis because the health 

system of Ghana has cascading administrative management from regional through the district 

to hospital level and implementation of new intervention are discussed and planed using the 

top-bottom approach. Hospitals within the same region should share similar findings from an 

intervention. It will be worthwhile to investigate more fully the impact of context in the 

implementation of this intervention. Regions were re-grouped into three ecological zones 

(forest, savannah and coastal) due to insufficient sample size as mentioned. After accounting 

for the HIV clinic as a cluster effect, none of the ecological locations of the HIV clinic was 

found to statistically influence the IF level. That notwithstanding, since the TB screening 

intervention is guided by universal national protocols and guidelines it is expected that the 

adherence to intervention guidelines by providers will be uniform spatially. But our study 

found variability in IF spatially which is similar to the variability found between primary 

healthcare facilities in South Africa [30]. It is therefore important that supporting activities and 
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resources aimed at ensuring provider adherence with TB screening should be streamlined 

across all regions to ensure uniformity in the delivery of the intervention.   

Our study found that provider characteristics influenced IF level, similar to other studies in the 

literature [11,12,15,56]. Factors reported in the literature to influence the level of fidelity 

include gender, education, cadre (profession), perceived need and benefit of the intervention, 

and work experience [15,24]. Regarding factors that influence level of fidelity, we assessed the 

demographic aspect of the provider characteristics. Our findings from the cluster-based logistic 

regression analysis showed that the gender, profession, educational level of the providers were 

statistically significantly associated with provider IF to TB screening among PLHIV. This 

study found that after adjusting for the cluster effect (district hospital (HIV clinic)), female 

providers and clinicians adhered mostly to the implementation guideline and those with higher 

education also complied most to the intervention guidelines. We expected provider experience 

to influence IF but our study did not find such an association, though another study found that 

experience in terms of the number of years worked at the HIV clinic may not influence IF [60]. 

They argued that though providers experience is worth considering for implementation, in their 

study experience could not have predicted fidelity of implementation because most, if not all, 

healthcare providers had adequate levels of education and experience [60]. 

  

Strengths and limitation 

To our knowledge, this study is one of the first that assess provider implementation fidelity to 

the TB screening intervention in sub-Sahara Africa particularly in the context of Ghana. This 

study thus assessed implementation outcome, whereas most studies assess the effectiveness of 

the intervention in terms of the intervention outcomes. This study was a census-based survey 

of all HIV care providers at all the study sites which allowed us to make a good conclusion. In 

an attempt to reduce and combine data, we attempted a robust analytical approach through a 

factor analytic technique to determine factors underlying assessment of IF of the intervention. 

This approach did not add any value to the analysis. We therefore resorted to using original 

items to assess fidelity. Finally, modified CFIF directed the assessment of contextual and 

demographics factors found to relate to IF. The VIF showed that multicollinearity was not an 

issue of concerned in the logistic model 
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The study also had some limitations. It assessed implementation fidelity using provider self-

reported responses on how TB screening intervention among PLHIV is being implemented. 

Like all other studies of this nature, there is a major limitation with regards to the validity and 

accuracy of self-reported responses due to possible social desirability and recall bias [56,61–

63]. However, since providers interviewed were all active and currently delivering the 

intervention, issues with recall errors were highly minimized. Also, this method offers a time 

and cost-efficient means to obtain clinical and program level information from the provider 

perspective compared to methods that involve independent observations [22]. We had a 

challenge with the categorization of fidelity levels because there are no existing norms or 

references. We, therefore, chose the median as the cut-off because our data was not normally 

distributed. Median as a cut-off might lead to loss of information and reducing the statistical 

power to detect a relation between the variables and fidelity level, hence some of the findings 

should be interpreted with caution. Notwithstanding, the median serves as a yardstick and 

lesson learned can inform better implementation of the intervention in this and other settings. 

Also, categorizing fidelity into high or low simplified the statistical analysis which led to easy 

interpretation and presentation of our result. 

 

4.6 Conclusion 

IF studies are important yet there are no existing norms for its categorization. This study added 

to knowledge another way of determining IF levels and information needed to meaningfully 

conclude on the performance of the TB screening intervention implemented over a decade in 

Ghana. 

The study suggests that a high level of IF to the intervention was marginally achieved, i.e. a 

little above the median fidelity score for each of the three components as well as the overall. 

We, therefore, found elements of healthcare provider adherence as well as some evidence of 

low IF among healthcare providers delivering TB screening intervention to PLHIV. Some 

researchers have referred to these bottlenecks in implementation fidelity as type III errors 

[58,64] and argue that such errors can negatively affect intervention effectiveness. 

Nevertheless, regional location, gender, profession, and level of education were associated 

significantly with IF levels in this study. 
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Supporting strategies such as continuous training, coaching and program review among 

providers and program managers should be at the core of program implementation in this 

context. Strategies for monitoring and measuring implementation fidelity should be clearly 

defined and implemented to offer constant program performance information to serve as the 

basis for recommendations to improve program implementation outcomes. 

In summary, our study demonstrated a systematic way of assessing fidelity of implementation 

at the provider level using the core components of the intervention. IF assessment should be 

encouraged or incorporated into government or national interventions to understand the 

weakness and areas of the intervention that needs improvement to be able to keep to desire 

outcomes of interventions. Most fidelity assessments were done as such but implementation 

scientists should consider assessing fidelity at the health facility level. This is where resources 

and guidelines are discussed and discharged to providers. Finally, since the providers did not 

fully adhere to three components of the intervention, it indicates an opportunity for 

improvement of the current implementation of the TB screening intervention among PLHIV 

attending HIV clinics. 
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5.0 Facility-/Programme-level Implementation Fidelity to TB Screening 

Guidelines  
 

Chapter five presents paper 2 (original paper attached as appendix B) which entails objectives 

3 and 4 of the study. This result chapter includes an introduction, methods, results and 

discussion sections with the list of references cited in the paper. It describes the extent of 

adherence to the implementation guidelines by the facility. Also, it describes the facility level 

factors which influenced facility-level fidelity to the implementation guidelines of the 

intervention. 

5.1 Abstract   

Background: Tuberculosis screening of people living with HIV (PLHIV) – an intervention to 

reduce the burden of TB among PLHIV – is being implemented at HIV clinics in Ghana since 

2007, but TB screening coverage remains low. Facility adherence to intervention guidelines 

may be a factor but is missing in implementation science literature. This study assesses the 

level of HIV clinic adherence to the guidelines and related facility characteristics in selected 

district hospitals in Ghana.  

Methods: This cross-sectional study was conducted in all 27 district hospitals with HIV clinics, 

X-ray and geneXpert machines in Ghana. These hospitals are in 27 districts representing about 

27% of the 100 district hospitals with HIV clinics in Ghana. A data collection tool with 18-

items (maximum score of 29) was developed from the TB/HIV collaborative guidelines to 

assess facility adherence to four interrelated components of the TB screening programme as 

stated in the guidelines: intensive TB case-finding among PLHIV (ITCF), Isoniazid preventive 

therapy initiation (IPT), TB infection control (TIC), and programme review meetings (PRM). 

Data were collected through record review and interviews with 27 key informants from each 

hospital. Adherence scores per component were summed to determine an overall adherence 

score per facility and summarized using medians and converted to proportions. Facility 

characteristics were assessed and compared across facilities with high (above median) versus 

low (below median) overall adherence scores, using nonparametric test statistics.  

Results: From the 27 key interviews and facility records reviewed, the median adherence 

scores for ITCF, IPT, TIC, and PRM components were 85.7% (IQR: 85.5-100.0), 0% (IQR: 0-
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66.7), 33.3% (IQR: 33.3-50.0), and 90.0% (IQR: 70.0-90.0), respectively. The overall median 

adherence score was 62.1% (IQR: 58.6-65.1), and 17 clinics (63%) with overall adherence 

score above the median were categorized as high adherence. Compared to low adherence 

facilities, high adherence facilities had statistically significant lower PLHIV clinic attendees 

per month (256 (IQR: 60-904) vs. 900 (IQR: 609-2622); p=0.042), and lower HIV provider 

workloads (28.6 (IQR: 8.6-113) vs. 90 (IQR: 66.7-263.5); p=0.046), and most had screening 

guidelines (76%, p<0.01) and questionnaire (80%, p<0.01) available on-site.   

Conclusion: PRM had highest score while the IPT component had the lowest score. Almost a 

third of the facilities implemented the TB screening programme activities with a high level of 

adherence to the guidelines. We suggest to ensure adherence to all four components, reducing 

staff workloads and making TB screening questionnaires and guidelines available on-site 

would increase facility adherence to the intervention and ultimately achieve intervention 

targets.  

Keywords: Programme adherence, facility characteristics, TB screening, PLHIV, HIV clinics, 

Implementation research, Ghana  

  

   

5.2 Introduction  

Tuberculosis (TB) is a significant public health problem of global concern [1,2]. Though 

curable, it is a significant contributor to deaths among people living with HIV (PLHIV) [3]. 

Due to their immune-compromised systems, PLHIV are 20-30 times more likely to contract 

active TB than non-HIV infected people [4,5]. Among PLHIV with TB, the lifetime risk of 

dying is 50% compared to 5–10% in non-HIV infected people with TB [6–8].   

To reduce the dual burden of TB and HIV in the population, the World Health Organization 

(WHO) instituted policy guidelines on TB/HIV collaborative activities in service delivery 

[4,5]. These WHO policy guidelines [4] recommend the use of a simplified TB screening 

questionnaire that asks PLHIV about the absence or presence of four clinical TB symptoms 

(current cough, weight loss, fever and night sweats) in order to identify screen-negative people 

and initiate them on Isoniazid preventive therapy (IPT) as prophylactic treatment [4,9,10]. The 

screening is to be done at the initial diagnosis or presentation of HIV and every subsequent 
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visit for HIV care [11]. Many countries where the burden of TB/HIV co-infection is high, 

including Ghana, are implementing TB screening of PLHIV amongst other TB/HIV 

collaborative interventions [12]. 

The estimated prevalence of TB in Ghana in 2017 was 152 per 100,000 population, and 27% 

of TB patients were co-infected with HIV [13]. Ghana started implementing the TB screening 

among PLHIV in 2007 as a control measure. In 2014 the policy and guidelines for the 

implementation of TB/HIV collaborative activities in Ghana were revised to provide a detailed 

way for enhancing the collaboration between the Ghana National Tuberculosis Control 

Programme (NTP) and the National AIDS/STI Control Programme (NACP) [5]. The revised 

document [5] outlined responsibilities for all levels of delivery in TB/HIV collaboration, 

including the health facility and healthcare provider level. With the aim of reducing TB burden 

among PLHIV, the revised policy set out targets for TB screening coverage (56%, 64%, 70%, 

80%, 85% and 90% in 2015 to 2020 respectively) among PLHIV in HIV care or treatment 

settings [5,14]. The TB screening intervention as per the NTP is ongoing at all district hospitals 

(DHs) with a functioning HIV clinic, as set out in the detailed policy and guidelines [5].   

Evidence from the literature [7,9,15,16] shows that TB screening among PLHIV is a critical 

and necessary step to implementing Isoniazid preventive therapy (IPT) initiation, towards 

reducing the burden of TB in PLHIV. However, the expected outcome of the intervention has 

not been fully achieved in Ghana since its implementation. For instance, about 80% and 41% 

of PLHIV attending clinics in Ghana were not screened for TB in 2013 and 2014 respectively 

[5,17] (this was part of the reason for the 2014 TB/HIV policy review) and  47.9% in 2019 

[18]. What is not clear is why this intervention of proven effectiveness [19] is not producing 

the expected result in Ghana. Implementation effectiveness is determined by measuring 

implementation outcomes such as implementation fidelity [20], sometimes referred to as 

adherence, which is defined as implementing an intervention according to programme design 

or guideline [21]. 

Health programs often provide implementation guidelines for (1) the organization/facility 

(facility levelguidelines to which health facilities or other implementing units should adhere), 

and (2) healthcare providers to apply (clinical guidelines) [4,5,22–24]. The extent of adherence 

to TB screening among PLHIV at the organizational or facility level is an essential discussion 

missing in the implementation science literature. Furthermore, research shows that factors such 

as organizational structure, staffing availability, physical facilities and resources, and 
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geographical location influence adherence to health programs [25–28], no research is available 

on the extent to which health facilities in Ghana adhere to the programme guideline on TB 

screening of PLHIV. 

This study’s aim was to investigate programme fidelity or the level of adherence by district 

hospital HIV clinics in Ghana to the guidelines on the delivery of TB screening amongst 

PLHIV. In the context of our study, programme adherence refers to the degree to which the 

DHs deliver the TB screening of PLHIV intervention according to the Ghana NTP guideline. 

However, the extent to which DHs in Ghana adhere to these programme guideline components 

has not been assessed. We expected that the level of adherence by the health facilities to the 

guidelines would vary across facility characteristics. Therefore our secondary aim was to 

examine the significant differences in facility characteristics between facilities with high 

adherence and low adherence level. We anticipate the result can inform the designers of the 

NTP and the TB screening programme at the facility level on areas for improvement in the 

implementation process. 

 

5.3 Methods  

Study setting  

Ghana is administratively divided into 216 districts across 10 regions [29]. These regions are 

further grouped into three ecological zones (Savannah, Forest and Coastal zones) based on their 

economic activities and ecology. The health system is divided along the existing administrative 

regions and districts [30], with decentralized health management teams at the district level. The 

DHs serve as the first point of referrals from the peripheral health facilities and provide both 

outpatient and in-patient services. Each DH provides services to a population of 100,000 to 

200,000 people with between 50 to 60 available beds. Each district is expected to have a DH, 

but as of 2017, there were 144 DHs across the country [30], 100 of which had an HIV clinic or 

treatment setting, and delivered the TB screening intervention targeting PLHIV attending the 

HIV clinic [5].   

A team of health professionals led by the head of the district hospital (medical doctor) 

facilitates the delivery of the TB/HIV collaborative activities at the district hospital level. The 
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head of the facility is the point of call for undertaking any health-facility based intervention. 

Other key team members include the facility TB/HIV coordinator (disease control officer or 

nurse) appointed to be responsible for running the day-to-day implementation and oversight of 

the TB/HIV collaborative activities and head of the HIV clinic (medical assistant) who 

manages staff and activities at the clinic.  

The NTP guideline outlines the activities required at all the HIV clinics for the delivery of TB 

screening of PLHIV [5,14]. These activities include ensuring the availability of an HIV clinic, 

providing services for routine TB screening for PLHIV, providing TB confirmatory procedures 

through sputum testing or chest x-ray, ensuring TB infection and control activities, and 

conducting regular meetings on TB case finding with HIV care providers for feedback [4,5]. 

The use of IPT in all PLHIV was not a national policy in Ghana; however, it is supported in 

HIV specialized cases and children under 5 years where patients are supervised to go through 

and complete treatment [5]. In 2017, the Ghana NTP earmarked 27 of the 100 DHs with HIV 

care or treatment services to implement the initiation of IPT for all PLHIV who screened 

negative on TB screening [31]. According to the IPT implementation plan by the Ghana Health 

Service, the 27 facilities were selected because they were ART sites with both digital x-ray 

machines and GeneXpert at the time of implementation. The justification was that it is easier 

to monitor them as initial roll-out sites because they had molecular diagnostic equipment such 

the digital x-ray and GeneXpert machines needed to rule out active TB before initiating the 

IPT. This study was therefore conducted in these 27 DHs representing 27% of the 100 DHs 

with HIV clinics in Ghana.  

  

Study design   

This was a cross-sectional and census-based study which is part of a more extensive study that 

assessed the implementation fidelity and determinants of TB screening and IPT initiation 

among HIV clients attending HIV clinics in Ghana. Every evidence-based intervention has 

critical components [32–34], and how well these components are implemented determines the 

effectiveness or success of the intervention [35]. According to Carroll et al.’s conceptualization 

of fidelity [21], adherence is defined in terms of four constructs – content (implementing the 

required intervention content), frequency, duration and coverage.  
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To investigate the level of adherence by the DHs to the intervention guideline, we adapted the 

Conceptual Framework for Implementation Fidelity proposed by Carroll [21]. Three of 

Carroll’s four constructs – content, frequency and coverage of the intervention [21] – were 

thought applicable and relevant to this study. 

  

Components of the intervention   

Intervention implementation in a health facility follows a “top-down” approach  (facility level 

to the provider level) [36]; adherence at the facility level (“top”) influences the degree to which 

an intervention is implemented [21] at the provider level (“bottom”).   

From the content of the NTP guidelines (which also align with WHO’s recommendation), we 

identified four components of the intervention as follows:  

1. Intensive TB case-finding among PLHIV (ITCF) through the HIV clinic by screening 

all PLHIV attending HIV clinic for TB, conducting TB evaluation and the extent to 

which there was regular or routine delivery of these activities as required by the 

guidelines;  

2. IPT initiation (IPT) in specialized cases recommended by clinicians. These include 

children under 5 years who are exposed to people with active TB and persons with 

immunosuppression as a result of chemotherapy, prolonged steroid use and persons on 

renal replacement therapy [5];   

3. TB infection control (TIC) to prevent the spread and increase of TB in the facility 

through activities such as having TB infection control plan, a mandatory examination 

of all health workers for TB and administrative, environmental and personal protection 

control; and   

4. Programme review meeting (PRM) to be conducted monthly to involve all the HIV 

clinic staff discussing issues with quality data sharing and feedback.  

These components and their activities were designed to align with NTP guidelines. The four 

major components identified from the guideline comprised some activities that when 

implemented, the aim of the intervention will be realized.  



  

96 

 

  

Study sample  

All the 27 DHs that had been earmarked by the NTP to be the first facilities providing IPT 

initiation for PLHIV were included in this study. The NTP listed those 27 facilities to 

implement the integrated TB/HIV intervention (IPT initiation) based on the fact that they have 

functioning HIV clinics and have both digital X-ray and GeneXpert testing capacity to rule out 

TB disease [37].   

For this study, the intent was to interview the 27 DHs heads, but where the head was 

unavailable, we interviewed the facility TB/HIV coordinator or the head of the HIV clinic 

instead. The TB registers were reviewed and data extracted for the year 2018. The assessment 

of fidelity in this study was from the perspective of the hospital managers.   

  

Data collection and measurement  

Data collection was from 9th –24th April 2019 by a team of 12 field officers. Using the 

intervention components identified, we developed an adherence assessment tool because none 

existed. The tool which was partly questionnaire and partly data extraction form was designed 

to score the extent to which the DHs adhered to the guidelines – i.e. whether they undertook 

the prescribed activities of the four components (ITCF, IPT, TIC, and PRM).  These activities 

were therefore used as variables on the tool. Data were collected in two stages on weekdays. 

The first stage was a face-to-face interview through the administration of a semi-structured 

questionnaire to the head of the DH or appointed representative. The questionnaire was 

structured to collect data on the sociodemographic (age sex, cadre, etc.) of the respondent, TB 

screening activities provided by the facility, and availability of resources (staff, TB screening 

questionnaire, TB/HIV clinical manual, etc.).  The second stage involved using a predesigned 

data extraction form to extract from the TB and HIV clinic care registers monthly aggregated 

TB patient data for the period of 1 January to 31 December 2018. Data on number of new and 

existing HIV patients, number screened for TB, number presumed TB, number confirmed and 

number initiated on IPT were extracted. (See Additional file1.docx which is a table (Table S1) 

providing detail information on the elements in the data extraction form and the questionnaire). 
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Where any of these data were missing, the health information officer in charge at the HIV clinic 

was consulted for rectification. Unresolved missing records were classified incomplete and 

therefore excluded; 2 records were excluded. All the data collection tools were pre-tested in 

two similar facilities to minimize measurement errors and identify problem areas for 

rectification. Three interviews were conducted in each facility (Heads of facility, HIV clinic 

and facility TB/HIV coordinator) and monthly data for 12 months was extracted for each 

facility.   

To measure programme adherence, the four critical components of the intervention (as 

described above) were identified and the study collected data to measure the facility adherence 

to each of these components (activities). Adherence was scored per activity. The guidelines 

detailed how these activities should be implemented. Therefore, we scored the activity as 

adherent/not adherent if the recommended activity was implemented/not implemented 

accordingly [38]. Table 13 presents the four components of the intervention for TB screening 

among PLHIV, the items (activities) and score per component, and the source of information.   

Table 13: TB screening activities and scores by component and source of information 

Components of TB  

screening 

intervention   

Intervention activity   Subcategory of 

adherence 

applicable   

Activity 

score   

(maximum)   

Source of 

information   

 

1.  TB screening for PLHIV   Content   1   Interview   

2.  Sputum evaluation of presumed TB cases   Content   1   Interview   

3.  X-ray evaluation of presumed TB cases   Content   1   Interview   

4.  Frequency of TB screening provision at 

the clinic   

Frequency   3   Interview   

5.  Screening coverage: proportion of  

PLHIV screened for TB   

  

Coverage   1   TB and HIV  

register   

 

6.  Specialized cases   Content   2   Interview   

7.  Children under 5 years   Content   2   Interview   

8.  All PLHIV   Content   2   Interview   

9.  General TIC at the facility   Content   2   Interview   

10. Administrative measure   Content   1   Interview   

11. Environmental measure   Content   1   Interview   
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12. Personal protective measure   Content   1   Interview   

13. Surveillance of TB among workers   Content   1   Interview   

 

14. TB and HIV review meeting   Content   1   Interview   

15. Uniform and quality data   Content   1   Interview   

16. Share and analyses data at all levels   Content   1   Interview   

17. Provide feedback to all levels   Content   1   Interview   

18. HIV clinic holds regular review meeting   Frequency   4   Interview   

19. Review meetings involve all HIV care 

providers   

Coverage   2   Interview   

Total   19     29     

  

As shown in Table 13, each of the four major components of the intervention comprise a 

different number of activities (ITCF 5; IPT 3: TIC 5; and PRM 6). Most of the activities were 

scored 0 (activity not implemented by the DH) or 1 (activity implemented by the DH). Other 

activities had a score ranging from 1 to 3. For instance, the scores for “frequency of TB 

screening” ranged from 1 (HIV clinic provides screening for TB on one day a week) to 3 (HIV 

clinic provides screening for TB on every day of the week) while the scores for “review meeting 

involve all HIV care providers” ranged from 0 (review meeting never include all HIV 

healthcare providers) to 2 (review meeting always includes all HIV healthcare providers). 

Respondents were also asked an open-ended question “how facility ensures TB infection 

control”. The responses were post-coded into three activities (administrative, environmental 

and personal protective measures and surveillance of TB among workers) with scores of 0 

(activity not implemented) or 1 (activity implemented). The total maximum possible adherence 

score from all the 19 activities was 29 (ITCF 7; IPT 6: TIC 6; and PRM 10) per DH (Table 13).   

To examine differences in the facility characteristics between adherence levels, we collected 

data on the geographical location of the DH which is related to the physical location where the 

DH is situated in the country described by ecological zone (region and zone); healthcare 

staffing level and workload being the aspect of HIV healthcare providers and work distributions 

in the facility needed to facilitate the success of the implementation (these factors included the 
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numbers of HIV healthcare providers, PLHIV attending the HIV clinic per month, screened for 

TB per month, and calculated workload); and physical facilities and resources consisted of the 

aspect of inputs available to facilitate the success of the implementation, such as availability of 

TB screening questionnaire, TB screening guideline, TB IE&C materials and guidelines for 

infection control in the DH.   

  

Data management and analysis   

The data collected with the paper-based questionnaire were captured onto EpiData version 3.1 

software while the service records data were captured in MS Excel. All the 27 facilities 

involved in the study were assigned 4-letter codes which were used on both datasets, with no 

identifiers. Both datasets were password-protected and imported into STATA 15 software [39] 

for cleaning and analysis.   

We conducted baseline descriptive analysis of the characteristics of the respondents and the 

DHs. Descriptive statistics including percentages, ratios, median and interquartile ranges (IQR) 

were used to summarize the characteristics such as age, sex, profession, DH location, length of 

time working at the facility, education, and HIV healthcare providers workloads.  

We determined adherence score for each of the four intervention components per DH by 

summing the activity (item) scores for each intervention component. Reliability check was 

conducted using  

Cronbach’s alpha for each of the four components of the TB screening programme at the 

facility level. An equally weighted additive method was further used by summing the four 

component adherence scores to generate an overall programme or facility adherence score per 

DH. These adherence scores were further expressed as percentages of the respective maximum 

possible scores for descriptive analysis. Because there is no known predefined cut-off point to 

define high or low programme adherence level, a median percentage score was calculated and 

used as a cut-off to categorise scores into high or low adherence. A percentage score below the 

calculated median percentage score of 62.1% was categorized as low adherence. This 

categorization was used to determine the programme adherence level for each facility, whether 

it fell within the low or high adherence category. The health facilities were described as high 

or low using proportion. A Mann- 
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Whitney U test, Spearman’s correlation coefficient and Kruskal-Wallis tests at a 5% 

significance level were used to assess for statistically significant differences in facility 

characteristics between facilities with overall high adherence score and those with low score.   

  

5.4 Results  

Characteristics of the study participants  

The study participants therefore consisted of 27 respondents, of which 18 (66.7%) were heads 

of facilities, 8 (29.7%) were facility TB/HIV coordinators, and 1 (3.7%) was the head of HIV 

clinic. We found from the study that the mean age of the respondents was 41.2 (standard 

deviation (SD)=8.7) and about half of the respondents (n=14, 51.9%) had worked in the facility 

for less than 5 years. Most of the respondents were males (n=22, 81.5%), had worked in their 

current position for less than 5 years and (n=15, 55.6%), were physicians (n=22, 81.2%), and 

had attained postgraduate as the highest level of education (n=21, 77.8%) as shown in Table 

14.  

Table 14: Characteristics of the study participants 

Characteristics of respondents   Response Category   Number (%)   

Role at the DH 

  

Head of HIV clinic   

TB/HIV coordinator   

Head of the facility   

1 (3.7)   

8 (29.6)   

18 (66.7)   

Age in completed years  

(Mean & SD)   

  41.2 (8.7)   

Gender   

 

Female  

Male   

5 (18.5)   

22 (81.5)   

Number of years working at the 

facility   

  

<5years   

5 years plus   

14 (51.9)   

13 (48.1)   

Number years working in current 

role   

<5years   

5 years plus   

15 (55.6)   

12 (44.4)   

Main occupation of respondent    

  

Non-clinician  

Clinician   

5 (18.5)   

22 (81.5)   

Highest educational level   

  

Post-secondary non-tertiary  

Tertiary   

6 (22.2)   

21 (77.8)   
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Facility location (zone)   Savannah   

Forest   

Coastal   

7 (26.0)   

11 (40.7)   

9 (33.3)   

Note: DH=District Hospital, SD=Standard Deviation  

  

  

Characteristics of the health facilities  

Out of the 27 DHs studied, eleven were geographically located in the Forest zone, nine from 

Coastal and seven from the Savannah zones. All these DHs had HIV clinics that had adopted 

the integration of the TB screening intervention among the PLHIV attending the clinic. All the 

clinics operated five working days per week (excluding public holidays) and 8 hours a day 

from 8 O’clock in the morning with all providers certified by professional bodies accredited by 

Ghana Health Service. Table 15 provides a descriptive overview of the facilities included in 

the analysis. The number of HIV healthcare providers per facility ranged from 8 to 10. The 

monthly HIV clients attendance per facility vary with a median attendance of 609 (IQR: 182–

1479) while the monthly median number of PLHIV screened for TB was 79 (IQR: 32–344). 

The median workload (HIV healthcare providers to HIV clinic attendance was 67 (IQR: 18–

127). Most (74.1% and 77.8%) of the facilities have TB screening questionnaires and 

guidelines respectively available. However, other resources such as TB/HIV clinical manual, 

TB information, education and communication (IEC) materials and TB prevention and 

infection control guidelines were not available in most facilities. See Additional file2.docx 

which is a table (Table S2) providing descriptive information on the characteristics of the 

facilities by the HIV clinics. 

Table 15: Characteristics of the health facilities by ecological zones  

 All (N=27)   Savannah (n=7)   Forest (n=11)   Coastal (n=9)    

Median number of HIV healthcare 

providers per HIV clinic.   
9 (8 - 10)   8 (7 – 8)   9 (7 – 11)   10.0 (10 – 10)   0.018   

Median number of PLHIV attending 

the HIV clinic per month.   
609 (182 – 1479)   600 (60 – 1023)   904 (257 – 4342)    475 (60 – 900)   0.177   

Median number of PLHIV screened 

for TB per month.   
79 (32 – 344)   69 (57 – 419)   200 (58 – 904)   32 (26 – 79)   0.313   

Median number of patients per 

provider per monthly   
67 (18 – 127)   66 (8 – 128)   113 (28 – 620)   43 (7 – 90)   0.157   

Variables      Ecological zone Median (IQR) , N (%)   p - value   
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TB screening questionnaire available             

No  

Yes   
7 (25.9)   
20 (74.1)   

1 (14.3)   
6 (85.7)   

2 (18.2)   
9 (81,8)   

4 (44.4)   
5 (55.6)   

  

0.295   

TB/HIV clinical manual available             

No  

Yes   
23 (83.2)   
4 (14.8)   

5 (71.4)   
2 (28.6)   

11 (100.0)   
0 (0.0)   

7 (77.8)   
2 (22.2)   

  

0.187   

TB screening Guideline available             

No  

Yes   
6 (22.2)   
21 (77.8)   

1 (14.3)   
6 (85.7)   

2 (18.2)   
9 (81,8)   

3 (42.7)   
6 (66.7)   

  

0.606   

TB IE&C materials available             

No  Yes   24 (88.9)   
3 (11.1)   

6 (85.7)   
1 (14.3)   

11 (45.8)   
0 (0.0)   

7 (77.8)   
2 (22.2)   

0.276   

TB prevention and infection control 

guideline available    
  

  

  

  

  

  

  

  

  

  

No  Yes   23 (83.2)   
4 (14.8)   

5 (71.4)   
2 (28.6)   

11 (45.8)   
0 (0.0)   

7 (77.8)   
2 (22.2)   

0.187   

Note: IE&C=Information, education and communication.  

  

TB screening implementation fidelity   

Adherence scores   

The overall adherence score and scores for each of the four components of the TB screening of 

PLHIV intervention are presented by the boxplot in Figure 13. 

The overall adherence score (summation of items of all components) for the facilities ranged 

from 48.3% to 82.8%, with a median of 62.1% (IQR: 58.6 – 65.1). The median scores for each 

of the four components differ. Median scores and IQR for the four components were: ITCF 

(85.7%; IQR: 85.7%, 100%); IPT (0; IQR: 0%, 66.7%); TIC (50%; IQR: 33.3%, 66.7%); and 

PRM (90%; 70%, 90%). Among the four components, PRM had highest score while the IPT 

component had the lowest score. Also, with the ITCF component, the 1st quartile and the 
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median scores were the same (85.7%) while the 3rd quartile and the maximum scores were also 

the same (100%). With the IPT component, the minimum score, the 1st quartile and the median 

were the same (0%) while the 3rd quartile and the maximum score were the same (66.7%). 

Similarly, with the PRM component, the median score and the 3rd quartile score was the same 

(90%). None of the components and the overall had an outlier score.  

  

 

 

The internal consistency for each of the four intervention components (ITCF, IPT, TIC, and 

PRM) and the overall programme were 0.59, 0.94, 0.63, 0.57, and 0.69, respectively. As the 

calculated alpha approaches one, it indicates that the items measure the components as intended 

to well and are interrelated within the test [40,41]. 
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  Figure 13: Boxplot showing the distribution of adherence scores of the TB screening intervention 

components 
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 Facility/programme adherence level  

The programme adherence median score of 62.1% was used as the cut-off point to categorize 

the facilities into to a low or high adherence level. We found that 17 (63.0%) facilities scored 

≥62.1% to fall in the high adherence category, while 10 (37.0%) facilities scored <62.1% to 

fall in the low adherence level category as showed by Figure 14 

 

Figure 14: Graphical representation of the facility adherence score (%) to TB screening 

guidelines and activities at 27 HIV clinics 

 

Differences in facility characteristics between high and low adherence level facilities   

The characteristics of the facilities studied were grouped as geographical location, health 

facility utilization and staffing workload, and physical facilities and resources.  In the Table 

16, the assessment for significant differences in facility-level factors between the low and high 

adherence level facilities is presented.   
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Table 16: Association between facility-level factors and programme adherence level  

Facility factors   Low adherence 

level   
N (%), Median  
(IQR)   

High adherence 

level   
N (%), Median  
(IQR)   

Significance   

Geographical location         

Ecological zone         

Savannah   2 (28.6)   5 (71.4)     

Forest  

Coastal   
5 (45.5)   
3 (33.3)   

6 (54.5)   
6 (66.7)   

*p=0.876   

Physical facilities and resources         

TB screening questionnaire available         

No  

Yes   
6 (85.7)   
4 (20.0)   

1 (14.3)   
16 (80.0)   

  
^p=0.003   

TB/HIV clinical manual available         

No  

Yes   
9 (39.1)   
1 (25.0)   

14 (60.9)   
3 (75.0)   

  
^p=0.370   

TB screening guideline available         

No  

Yes   
5 (83.3)   
5 (23.8)   

1 (16.7)   
16 (76.2)   

  
^p=0.009   

TB IE&C materials available         

No  

Yes   
9 (37.5)   
1 (33.3)   

15 (62.5)   
2 (66.7)   

  
^p=0.503   

TB prevention and infection control guideline 

available    
  

  

  

  

  

  

No  

Yes   
9 (39.1)   
1 (25.0)   

14 (60.9)   
3 (75.0)   

  
^p=0.370   

Health facility utilization and staffing workload        

Median number of HIV healthcare providers per 

HIV clinic.   
9.5 (8 – 10)   9 (8 – 10)   αp=0.726   

Median number of PLHIV attending the HIV 

clinic per month.   
900 (609 – 2622)   256 (60 – 904)   αp=0.042   

Median number of PLHIV screened for TB per 

month.   
74 (26 – 277)   200 (38 – 419)   αp=0.345   

Median number of patients per provider per 

month   
90 (66.7 – 

263.5)   

28.6 (8.6 – 113)   αp=0.046   

Note: * used Kruskal-Wallis test; ^ used Mann-Whitney U; and α used Spearman’s 

correlation coefficient to assess significance difference. IE&C=Information, education and 

communication  

  

The study shows that most DHs in the Savannah (71.4%), Coastal (66.7%) and Forest (54.6%) 

zones adhered to the implementation guidelines and activities (high adherence level); however, 
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the result showed that the mean adherence score was not statistically insignificant (p=0.876) 

between the three groups.  

The findings showed that amongst the health facility utilization and staffing workload factors, 

the mean overall adherence score was statistically significant different in monthly patient load 

and provider workload between low and high adherence levels. Compared to the high 

adherence facilities, the low adherence facilities had a significantly higher median number of 

PLHIV attending HIV clinics per month (900; IQR: 609 – 2622 vs. 256; IQR: 60 – 904), and 

a significantly higher patient to provider ratio (p=0.046). The mean overall adherence score 

was not statistically significant different (p>0.05) for number of HIV healthcare providers or 

the number of PLHIV screened for TB at the facilities.  

Among the physical facilities and resources factors, the study revealed that only the availability 

of TB screening questionnaire and TB screening guideline were significantly associated with 

adherence level. Most HIV clinics where TB screening questionnaires (80.0%) and TB 

screening guidelines (76.2%) were available, were in the high adherence group while most 

clinics without these documents for implementing the intervention were in the low adherence 

group (p<0.01). We found that the mean overall adherence score was not statistically 

significant different in the availability of TB/HIV clinical manual (p=0.589), TB IE&C 

materials (p=0.888), and TB prevention and infection control guidelines (p=0.589) between 

adherence levels.  

  

5.5 Discussion   

This study used a cross-sectional design to investigate the adherence level to programme 

guidelines for implementing the TB screening activities at the HIV clinics and related facility 

factors at selected HIV clinics in Ghana. Our study found seventeen (63.0%) of the 27 facilities 

had a high adherence level meaning they implemented most of the activities in the clinic 

according to the intervention guidelines. The intervention component with the highest 

adherence score was programme review meeting (PRM) followed by intensive TB case-finding 

among PLHIV (ITCF) and then TB infection control (TIC) components while the IPT 

component scored the least among the four components. Although over half the number of 

DHs studied implement the TB screening intervention with high level adherence to the 
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guideline, the difference in the proportion is suboptimal. The low adherence scores for TIC and 

especially IPT by some HIV clinics could explain why about 37% of the facilities were in the 

low programme adherence level. Similarly, Fagan J A, 1990 found in their Violent Juvenile 

Offender Program that intervention sites that received moderate to high adherence scores or 

ratings in implementing most of the core components of the program fared much better 

compared to sites that received weak to moderate scores [42]. Contextual adaptation by 

modifying what may be adaptable and maintaining the critical components with their respective 

items may be needed to enhance adherence to TIC and IPT components [43,44]. Nonetheless, 

actual reasons for the low adherence to TIC and IPT which would inform scale-up, scale-out 

and process evaluation needs further research.  

The WHO recognizes that implementation guidelines promote standardization and 

simplification in implementing an effective intervention [45,46] in real life. But, suboptimal 

facility adherence level to intervention guidelines is known to result in an unsuccessful 

intervention outcome [47,48]. Thus, the finding of this study provides a possible explanation 

for the low and fluctuating TB screening coverage among PLHIV attending HIV clinics in 

Ghana, an observation that led to the revision of the TB/HIV collaborative guideline with newly 

set targets in  2014 [5]. With the facility adherence level found in our study, it will be quite 

challenging to achieve the 2018 target of 80% TB screening coverage among PLHIV at the 

HIV clinic in Ghana. No previous study on facility adherence or fidelity on TB screening 

guidelines available.  

Adherence as a determinant of failure or success of the implementation of an intervention is 

influenced by important factors [49] of which some are related to the organization in which the 

intervention is being implemented. Given the relationship between facility or organizational 

factors and how an intervention is implemented in a health facility [25], we examined facility-

level factors that were relevant and likely to have an impact on the implementation of the 

intervention in several studies, including geographical location, staffing and workload, and 

facility resources [49–53]. Some of these factors examined appeared to have little influence on 

the adherence level. For example, the relationship between geographical location (being in 

Savannah, Forest or Coastal zones of Ghana) and programme adherence level was not 

statistically significant. Notwithstanding, we found some variability between geographical 

location on level of adherence in the implementation of the TB screening intervention, with 

facilitates in the Savannah zone having higher adherence compared to the Coastal and Forest 
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zones in that order.  In terms of HIV prevalence, the Ghana Demographic and Health Survey 

report (2014) showed that, most regions in the Savannah zones have the lowest prevalence 

rates, followed by Coastal zone while the Forest zone has the region with the highest rate [54]. 

This corroborates our findings that, the Forest zone has the highest median number of PLHIV 

attending the HIV clinics per month [55,56]. The variability in adherence levels observed 

across geographical zones could be due to fewer number of PLHIV attending HIV clinics in 

Savannah than Forest zones per month. However, our findings may be a function of the small 

number of sample (27 facilities) involved in the study and insufficient power to conduct robust 

statistical analyses to test for association. Nonetheless, our findings are consistent with other 

studies [57,58]. 

We also explored the relationship between adherence level and other facility characteristics 

covering healthcare staffing levels and workloads. We found that facilities with high 

programme adherence level had significantly lower numbers of PLHIV attending the HIV 

clinic per month and lower HIV healthcare provider-HIV client ratios than facilities with low 

programme adherence level. Although there is no significant difference in the number of HIV 

healthcare provider between the adherence levels, inversely, high adherence level facilities 

screened more PLHIV for TB than low adherence level facilities; however, the difference is 

not significant. Facilities seeing more clients screened less PLHIV for TB. Systematic reviews 

[59,60] confirmed earlier assertions that provider staffing is associated with intervention 

outcomes. The provider-patient ratio and the caseload were found to be influencers of 

implementation outcomes [56,61] such as fidelity. These findings corroborate our results. Our 

study further shows that most HIV clinics without the TB screening questionnaire on-site had 

low level of adherence adhere to the guidelines for implementing the intervention. This finding 

is consistent with the Global Fund 2018 report on best practices on TB case finding and 

treatment which indicated that the absence of TB screening questionnaire at the point of service 

delivery is a possible hindrance to screening PLHIV, TB cases identification and TB outcomes 

improvement [62]. Availability of guidelines promotes a step-by-step process to a successful 

implementation of health intervention [63]. Van de Glind et al. (2015) report in their multi-

case study that availability of protocols, procedures and agreements supporting the 

implementation of the intervention influences adherence [64]. However, our study found that 

other resources such as availability of TB/HIV clinical manual, TB IE&C manual and TB 

prevention and infection control guideline do not vary with the programme adherence levels.  
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 Limitation 

It is worth mentioning that albeit with some promising findings in this study, there are also 

some limitations to be considered in the interpretation of the results. Firstly, due to our selection 

procedure, respondents were mostly proponents’ heads of the facility. On the other hand, 

because of the role and experience in implementing the intervention, respondents were able to 

provide rather detailed answers to our questions. Secondly, a limitation of concern is the 

external validity of the findings. The study was conducted in 27 district hospitals, and it is 

unclear to what extent these findings can be generalized to other district hospitals in Ghana. 

All the same, it was a census-based survey of all the facilities that met our inclusion criteria. 

We interpret these data with caution. Also, the median as a cut-off to determine high or low 

adherence facility does not take into account the magnitude or the distribution of the score 

across the samples, but because the 27 facility adherence scores were not normally distributed 

the non-parametric test conducted was appropriate. Thirdly, it should be noted that this study 

did not investigate the patients’ perspective. It would be valuable to add their contribution to 

the factors found in this study. Finally our calculated Cronbach’s alpha were generally low. 

However, the components (ITCF and PRM) with low alpha (0.59 and 0.57 respectively) had a 

higher adherence score compared to the components (IPT and TIC) with high alpha (0.94 and 

0.63 respectively). Although alpha is widely used, the low level observed in this study might 

either be due to low number of items measuring the specific component or probably not a good 

measure of internal consistency or reliability for the ITCF and PRM components in our study. 

 

5.6 Conclusion 

A majority of the district hospitals implemented the intervention guidelines as is. Adherence 

was higher for intensive case-finding among PLHIV and programme review meeting 

intervention components and lower for IPT initiation and TB infection control intervention 

components. The programme adherence level observed by the DHs may explain the low and 

fluctuating intervention outcomes observed over the past years. Evidence from our study 

confirmed an association between programme adherence level and facility characteristics 

related to health facility utilization and staffing workload, and physical facilities and resources. 

We recommend that NTP must highlight and re-emphasize the importance of implementing 

the activities of these components fully through meetings, trainings and engagements. This 
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could improve adherence for IPT initiation and TB infection control intervention components. 

Given the lack of programme adherence level studies, our study adds to implementation science 

literature by assessing adherence level of health facilities implementing an intervention. 
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6.0 Determinants of Implementation of TB Screening Intervention 
 

In this chapter, we present the third paper which was submitted and under review for 

publication (the original draft is attached as appendix C). The paper covers objective 6 of the 

study. This result chapter includes an introduction, methods, results and discussion sections 

with the list of references cited in the paper. It explores the determinants that influence the 

delivery of the TB screening program at ART/HIV clinics within district hospitals in Ghana. 

The factors identified were classified either as a facilitator or barriers as presented below. 

  

6.1 Abstract  

Background: Decreasing the burden of TB among PLHIV through TB screening is an 

effective intervention recommended by the WHO. However, after over a decade of 

implementation in Ghana, the intervention does not realise the expected outcomes. It is also 

not well understood whether this lack of success is due to implementation barriers. Our study, 

therefore, sought to examine the factors influencing the implementation of the intervention 

among PLHIV attending HIV clinics at district hospitals in Ghana.    

Methods: This was a qualitative study conducted from 6th to 31 May 2019 in three regions of 

Ghana. We conducted 17 in-depth interviews (IDIs – comprising 2 regional, 6 districts and 9 

facility TB/HIV coordinators) and 8 focus group discussions (FGD – consisting of a total of 65 

participants) with HIV care providers. All responses were digitally audio-recorded and 

transcribed verbatim for coding and analysis using the Framework Approach. Participants 

consented to the interview and recording.  

Results: The main barriers to TB screening relate to the low commitment of the implementers 

to screen for TB and limited facility infrastructure for the screening activities. Facilitators of 

TB screening include (1) ease in TB screening, (2) good communication and referral channels, 

(3) effective goals and feedback mechanisms, (4) health workers recognising the need for the 

intervention and (5) the role of chemical sellers.   

Conclusions: Key barriers and facilitators to the intervention are revealed. The study has 

shown that there is a need to increase HIV care providers and institutional commitment towards 
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TB screening interventions. In addition, cost issues need to be assessed as they are drivers of 

sustainability. Our study also advances the field of implementation science through 

Consolidated Framework for Implementation Research (CFIR) to better understand the factors 

influencing the implementation.  

Keywords: Barriers, Enablers, factors, TB screening, PLHIV, Ghana   

  

6.2 Introduction  

Even though much progress has been made in the fight against Tuberculosis (TB) and HIV 

coinfection globally, they continue to be the main public health threats and health systems 

concerns in many low- and middle-income countries [1,2]. The World Health Organization 

(WHO) global report on TB recognises TB as the main cause of ill-health and death among 

people living with HIV (PLHIV) worldwide, and especially in resource-challenged settings [3–

5]. In fact, in 2018, about 17% (251,000/1,491,000) of TB related deaths were in PLHIV [6]. 

Notwithstanding, globally, the TB deaths among PLHIV had declined over time, by 44%, from 

534,000 in 2000 to 300,000 in 2017 [7]. According to the same report, about 51% of reported 

TB cases were from PLHIV [7]. The impact of these two diseases has been immense on the 

performance of health systems in poorly resourced countries and led to a reduction in global 

targets [8], particularly in sub-Saharan Africa [9].  

Early diagnosis and effective treatment of TB cases in PLHIV can avert many deaths [7,10,11]. 

To end the dual epidemics of TB and AIDS by 2030, ensuring people are healthy and 

supporting the well-being of all TB and HIV patients is a prominent strategy of the WHO and 

Joint United Nations Programme on HIV/AIDS (UNAIDS) [7]. The WHO recommends the 

following three policy packages to control the TB/HIV burden: (1) establish the mechanism 

for collaboration between TB and HIV program activities; (2) reduce the burden of TB among 

PLHIV, and (3) decrease the burden of HIV among TB clients [12]. The second package – 

which is the focus of this study – is made up of three intervention groups termed as the Three 

I's specifically; intensify  

TB case finding (ICF), isoniazid preventive therapy (IPT), and infection control for TB [12,13].  

Among these interventions, the WHO recognised ICF, done through TB screening among 
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PLHIV, as effective in reducing the burden of TB among PLHIV [13,14]. For example, in 

Ethiopia, TB screening effectively-identified 39% of PLHIV as presumptive TB cases, of 

which 6% were confirmed with Xpert machine [15]. ICF was defined as "the systematic 

identification of people with presumptive active TB, in a predetermined target group, using 

tests, examinations or other procedures that can be applied rapidly" [16]. For PLHIV, ICF 

would mean systematically screening for tuberculosis at every encounter with a health 

provider, among PLHIV,  the high-risk population for HIV, or those living in mass population 

settings [17].   

TB screening intervention ensures early detection of TB status followed by appropriate TB 

treatment or IPT among PLHIV [18]. Nonetheless, vast and persistent gaps exist in the 

detection and treatment of TB, including in PLHIV, especially in Sub-Saharan Africa [7]. For 

example, in 2017, only 64% of the estimated 10 million TB cases expected were reported, and 

most of the bottlenecks in detection and subsequent treatment of TB exist in the WHO Africa 

region where the burden of HIV co-infected with TB is highest [7].  

Ghana adopted and implemented the TB screening intervention to reduce the burden of TB 

among PLHIV [19]. In the 2015 global TB report, Ghana was listed among the forty-one 

countries with TB/HIV co-infection burden with the highest estimated numbers of TB 

incidences that accounted for 97% of the global total [20].  In 2017, Ghana recorded an 

estimated TB incidence of 152 cases TB mortality of 36 per 100 000 population [21]. Also, in 

the same year, about 21% diagnosed with TB had HIV [21]. Ghana started the TB screening 

of PLHIV in 2007, with plans to implement the IPT component in 2018.  The intervention in 

Ghana is such that all PLHIV attending HIV clinics must routinely be screened for TB with the 

aid of a simple questionnaire approved by WHO. The WHO-approved four-symptom 

questionnaire asks PLHIV for the presence of cough of any duration, fever, weight loss, and 

night sweats [22]. The presence of one or more symptoms means a positive screening, which 

requires further TB confirmatory testing through Xpert MTB/RIF (Cepheid, CA, USA) [23–25] 

and other possible tests, including sputum smear microscopy, culture for Mycobacterium 

tuberculosis and chest X-ray [26,27]. Those with confirmed TB are put on appropriate TB 

treatment, while those without TB may be initiated on IPT when available [28].  

A review of literature on program indicators for Ghana shows that during the early stages (from 

2008 to 2012) of the implementation of the TB screening intervention, a high proportion of 

PLHIV (70% – 96%) were screened for TB at HIV care clinics [29]. Unfortunately, this 
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observed success has not been sustained as programme data further revealed that in the years 

2013 and 2014, approximately 20% [29] and 59% [30] of PLHIV, respectively, were screened 

for TB as part of care. Moreover, between 2010 and 2014, no clear screening target was set. 

The guideline, as a result, was revised in 2014 with new TB screening targets set at 56% for 

2015, and progressively increasing the target to 80% in 2018 and further progress to 90% in 

2020 [29]. But in 2018 and 2020, 40% and 44% TB screening coverage were achieved, 

respectively, far below the annual target. Such slow and fluctuating progress and not sustaining 

coverage in Ghana is unknown since no research has been conducted to that effect. 

Implementation science is crucial in identifying and addressing implementation gaps when 

evidence-based interventions are delivered into routine practice. Such identified gaps can 

inform appropriate strategies for successful implementation. Despite over a decade that the TB 

screening intervention has been implemented in Ghana, little information is known about 

factors that influence its implementation. Hence, the current research has the potential of 

addressing this gap. To the best of our knowledge, this marks the first study to examine the 

factors (barriers and facilitators) influencing the implementation of TB screening among 

PLHIV with the WHO approved questionnaire.   

Our study was guided entirely by the Consolidated Framework for Implementation Research 

(CFIR) [31], one of the many determinant frameworks available for understanding contextual 

and other factors influencing the implementation of intervention of proven effectiveness [32]. 

It is a comprehensive framework in implementation science [31]. It was developed to guide the 

successful implementation of interventions through ascertaining factors that may influence the 

implementation of the TB intervention in a given setting. This could help identify potential 

strategies for overcoming any challenges before the implementation.  

The CFIR comprises five domains: intervention characteristics, outer setting, inner setting, 

characteristics of individuals, and implementation process. The process domain entails 

planning, engaging, executing, and reflecting and evaluation that can only be ascertained in 

either a spiral or incremental approach to the implementation process [31], e.g., using the plan-

do-study-act method through observation. Considering the focus of our study, we are therefore 

unable to include the process domain. We, therefore, chose the domains which were relevant 

and feasible to assess in the context of our study, defined as follows [31,33–35]:   
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1. Intervention characteristics: features of the TB screening intervention that may 

influence its effective implementation in Ghana. It comprises its perceived internal or 

external origin, evidence quality and strength, relative advantage, complexity and cost.  

 

2. Outer setting: concerns with external influences (factors outside the HIV care clinics) 

on implementation of TB screening comprising availability of resources, incentives, 

communication and networking among HIV care clinics in Ghana.  

3. Inner setting: relates to characteristics within the health facilities delivering the 

intervention. These include stakeholders, compatibility and relative priority of the TB 

screening intervention, goal‐setting and feedback and the implementation climate.  

4. Individuals' characteristics: concerns with health care providers and TB/HIV 

coordinators personal factors that may affect the implementation of the TB screening 

intervention. It consisted of health care providers' knowledge, beliefs, age, and years of 

practising and professional background.    

  

6.3 Methods  

Aim and design  

We conducted an exploratory and purely qualitative study using in-depth interviews (IDIs) and 

focus group discussions (FGDs) on understanding the barriers and facilitators of implementing 

the TB screening intervention among PLHIV attending HIV clinics in the Northern, Eastern 

and Central regions of Ghana. The CFIR [31] guided the design, interview guides, data 

collection and analysis and reported in line with the Standard for Reporting Qualitative 

Research (SRQR) [36].  
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Setting of the study and the intervention  

This study is part of a more extensive study conducted in Ghana. Ghana has ten traditionally 

administrative regions. The regions are subdivided into 216 districts, with most districts having 

a district hospital. There were 144 district hospitals, out of which 100 had HIV clinics while 

conducting this study. The national TB program plan was to initiate IPT among PLHIV with a 

negative TB screen at HIV clinics in Ghana, and 27 district hospitals were earmarked to start 

the implementation in 2018, after which it would be scaled up to other district hospitals [19] as 

described and published elsewhere [37,38]. Therefore, the main study was conducted in the 27 

district hospitals across all the regions. Also, the ten regions were grouped into three ecological 

zones (Savannah, Forest and Coastal). One region was randomly selected from each zone to 

conduct this study. Therefore, this study was conducted in the three chosen randomly regions 

and their respective districts and district hospitals that were part of the extensive study (the 27 

district hospitals).  

The National Tuberculosis Programme (NTP) designed the TB screening intervention and 

implemented it through a cascading process at the regional, district, and facility levels and 

coordinated by TB/HIV collaborative committees. At each level, the committee is made up of 

members of the respective management team and the TB/HIV coordinator. The committee 

meet regularly to plan and coordinate joint TB/HIV activities at their respective levels for the 

NTP and NACP to incorporate into their specific plans for the implementation and supervision 

of the intervention. A TB/HIV coordinator was appointed "to be responsible for the day to day 

running of programme implementation and oversight of TB/HIV collaborative activities" [29]. 

At the same time, the healthcare providers at the HIV clinics deliver the intervention to PLHIV.  

  

Characteristics of the interviewees, recruitment, and sample selection  

We gathered information from TB/HIV coordinators and HIV care providers. Based on the 

three zones of Ghana, we randomly selected one region from each of the zones to make up 

three regions. The districts health directorates and district hospitals in the three randomly 

selected regions that were included in the more extensive study were all involved in this study. 

We purposively selected the regional, district and facility TB/HIV coordinators to conduct IDIs 

to elicit information mainly at the facility level while HIV healthcare providers working in the 

HIV clinics for at least one year were selected to conduct FGDs to gather information at the 

provider level. Healthcare providers who did not provide direct care to PLHIV and unavailable 
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TB/HIV coordinators at the research time were excluded. The head of the field team selected 

participants with support from colleagues and the head of HIV clinics in the case of the FGDs.   

Pre-informatory letters were sent to the selected region and districts directors of health services 

and the facilities involved, informing them of the study. Potential participants were noted and 

approached on the day of the data collection. Participants were recruited based on availability, 

especially for the FGDs and interview appointments were explicitly booked for the IDIs when 

an eventuality occurred. All the participants consented before participation. In all, 17 TB/HIV 

coordinators (2 regional, 6 district and 9 facilities) and 65 HIV healthcare providers were 

included.    

  

Data collection   

IDI and FGD guides were developed based on the four domains in the CFIR framework that 

we had identified to apply to our study. The IDI guide partly focused on the characteristics of 

individuals' domains which relates more to the provider level. The FGD guide also 

concentrated on the inner setting domains, which relate to the facility level. In addition, both 

guides also covered the intervention characteristics and outer setting domains. Fact-to-face 

IDIs were conducted with TB/HIV coordinators and FGDs with HIV healthcare providers.   

Three field officers (4 members per team) worked in one region each to collect data for this 

study. The teams had 5-days of practical training, including role-play on the IDI and FGD 

guides. The IDIs and FGDs were conducted in English and audio-recorded using digital voice 

recorders under the permission and consent of the participants. The FGDs were between 7 – 10 

participants, depending on availability. Interviews and discussions were held in isolated, 

convenient and conducive places to ensure privacy. Interview recording times ranged from 

about 45 minutes to about 70 minutes. Data collection was from 6th to 31st May 2019.  

The audio-recorded interviews and discussions were transcribed verbatim for analysis. SNB 

listened to the audiotapes, compared them with the transcripts and edited them when needed to 

ensure the transcripts had the same information as the audiotapes. The audio recording was 

also used to fill in gaps in the notes. SAO reviewed and imported the transcripts into MaxQDA 

Analytics Pro Software 2020 for coding based on the CFIR. To ensure anonymity, responses 
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from study participants, unique numbers had been assigned to participants and were used when 

presenting quotes from each respondent under the result section.  

  

Data analysis   

The study's data was analysed by SNB and SAO using the Framework Approach [39], which 

applies both inductive and deductive methods. The framework approach involves six iterative 

steps being (1) familiarisation with the data, (2) generating initial codes or assignment of 

primary codes to the dataset to describe the content, (3) searching for patterns and codes across 

the different interviews, (4) codes revision, (5) codes definition and (6) producing the report 

through the interpretation of results was adopted. The inductive method involved steps 1 and 

2, while the deductive method involved steps 3 to 6. The codes were discussed and compiled 

into a codebook to guide the coding and categorisation of the data. The deductive analysis 

approach involved coding units of data according to the CFIR, with themes categorised based 

on defined factors (barriers or facilitators).  

On the other hand, the inductive approach was used to identify new themes or unexpected 

findings aside from the CFIR through coding and categorisation. The transcripts were coded in 

MAXQDA Analytics Pro Software 2020 using the codebook developed. During the coding 

process, the emerging themes were linked to four domains of CFIR.   

  

6.4 Results  

Characteristics of Participants  

Table 17 summarises the total number of participants recruited from the randomly selected 

three (Northern, Eastern and Central) regions. We conducted 17 IDIs with TB/HIV 

coordinators from these three regions. Additionally, we conducted eight FGDs with HIV care 

providers from eight IHV clinics, respectively. A total of 65 HIV healthcare providers 

participated in the eight FGDs.  
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Table 17:Total number of enrolled participants from the Northern, Central and Eastern regions 

Participants   Type of data collection   Savannah  

Zone   

Forest  

Zone  

Coastal  

Zone  

Total  

Regional TB/HIV 

coordinators   

In-depth interview (IDI)   0  1  1  2  

District TB/HIV coordinators  In-depth interview  (IDI)  1  2  3  6  

Facility TB/HIV coordinators  In-depth interview  (IDI)  2  4  3  9  

HIV care providers   Focus group discussion (FGD)  2  3  3  8  

HIV care providers   Number of participants for the  

FGD  

14  29  22  65  

  

Table 18 displays the background characteristics of the participants involved in the study. Out 

of the 17 IDIs conducted, 2 (12%) were regional, 6 (35%) were district, and 9 (52%) were 

facility TB/HIV coordinators, respectively. Most of the TB/HIV coordinators who participated 

in the IDI were males (n=11, 65%), while 6 (35%) were females. They age from 27 to 59 years 

old. And have worked for between 2 to 20 years, with over 82% having tertiary, while about 

17% post-secondary non-tertiary education level. On the other hand, out of the 65 FGD 

participants, 39 (60%) were females, and their ages ranged from 24 to 59 years old. Most of 

them were clinicians (nurses) and had worked in an HIV clinic for between 1 to 15 years. 

Among the FGD participants, about 55% had attained tertiary, 39% had post-secondary non-

tertiary, and 6% had upper secondary level of education.  

Table 18: Background characteristics of study participants 

Characteristics  Number (%), median (range)  

FGD (n=65)  IDI (n=17)  

Sex      

Female  

Male  

39 (60.0)  

26 (40.0)  

6 (35.3)  

11 (64.7)  

Age (median, range)  32 (24 – 59)  37 (27 - 59)  

Level of education       
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Upper secondary  

Post-secondary non-tertiary  

Tertiary  

25 (38.5)  

4 (6.1)  

36 (55.4)  

0  

3 (17.6)  

14 (82.4)  

Profession       

Clinician  

Non-clinician  

39 (60.0)  

26 (40.0)  

-  

-  

Years  working 

 (median, range)  

3 (1 – 15)  6 (2 – 20)  

  

Factors influencing the implementation of TB screening among PLHIV  

The themes emerging from our data were linked to the four domains of the CFIR (Table 19). 

The study has shown that barriers to TB screening include lack of commitment of health 

workers to screen HIV clients, limited or lack of privacy and space allocated for TB screening 

activities. Further, the enablers of TB screening relate to ease in TB screening, good 

communication, and networking between colleagues within the HIV clinic and within the 

facility. Other enablers included stakeholder engagements, good referral channels and health 

workers recognising the need for the intervention. These are described in detail in the following 

section.   

  

Table 19: Emerging barriers and facilitators linked to CFIR domains 

Domain  Themes  

Facilitators  Barriers   

Intervention 

characteristics  

Ease of TB screening tool  Transport cost for sputum 

collection 

Goals setting, feedback and 

supervision  

  

Outer setting  Good referral relationships    

Chemical  sellers  key  in 

community case finding  

  

Inner setting  Renovations and innovations  Limited or lack of privacy and 

inadequate space to conduct TB 

screening  
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Individual characteristics  Acceptability of intervention 

among providers  

Low  commitment  of  care  

providers  

  

 

Intervention Characteristic  

In exploring the features of the intervention that might influence or impede the implementation 

of the TB screening intervention at the HIV clinic, our study found factors such as ease of the 

TB screening, and goal setting, feedback and supervision as facilitators. In addition, aside from 

the facilitators related to the intervention characteristics domain found, some barriers such as 

transport cost for sputum collected were identified. These facilitators and barriers found are 

presented below.    

 

Ease of TB screening   

Across our in-depth interviews and focus group discussions held, it was evident that the TB 

screening intervention was not challenging to implement. In exploring the complexity of TB 

screening, all the participants in the study stated that it was not complicated.   

"…the screening itself is not complicated" – FGD with HIV care providers group 7  

"The screening, for us, it is not complicated"- IDI with Facility TB/HIV Coordinator 1  

"It is not complicated because if you take a good look at the screening tool it has all 

the questions you need to ask the client so it makes it easy" - FGD with HIV care 

providers group 5  

 

Goals setting, feedback and supervision  

National targets drive TB screening. However, the providers set facility-specific annual targets 

of cases to screen and detect from the interviews and discussions. Implementation of the 

intervention is monitored through monthly or quarterly reports from the providers to the district 

coordinators.  
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In addition to the reports, the coordinators embark on quarterly field visits. During such visits, 

the patients are interviewed to verify the implementation of the intervention. This was 

perceived as a facilitator to implementation.  

"We go on supportive supervision…There is also a database for reporting. Through 

that database, we are also able to monitor what they [providers] are doing, give 

feedback and discuss issues… When we go on monitoring and supervision we look at 

their data and interview some of the patients and they attest to the fact that 

they[patients] have been screened for TB and the data that they [providers] have also 

shown that they [providers] have been screening the patients for TB"- IDI with 

Regional TB/HIV Coordinator 1  

District-level reports are prepared and sent to regional and national offices for dissemination 

and further decision making. There are also validations and peer reviews of reports. The care 

providers agreed that the feedback they receive "are helpful because you see where you have 

gotten to, and you see where your lapses are and where you have to put in more effort to 

improve." – IDI with Clinic head  

 

Transport costs for sputum collected  

The project's activities are decided and budgeted for at the national level. Therefore, the region 

or the district works with the budget line given them by the national program. The care 

providers stated that donors essentially bear the cost of TB screening. The main cost incurred 

by the providers is transportation costs for sputum transfer. This cost is seldom reimbursed, 

and, in many cases, the refunds are delayed. Therefore, the health workers bear the 

transportation cost.  

"When you screen somebody we have to take it to the lab and someone has to take 

transport to this place, if they have motor bicycle they have to fuel it. If the facility 

does not have motor bicycle then they have to pay for transportation. Some money 

comes for sputum transport but it is not enough as compared to the number of sputum 

that we have to pick from all the areas to the lab. So sometimes they incur so much 

money and what we do is that we place a book at the lab so anyone who brings 

samples to the hospital, they will write their names. So when money comes for 
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sputum transfer we just share it for them but the money is not enough" - IDI with 

District TB/HIV Coordinator 4  

"The cost incurred includes the cost of transporting samples to the teaching hospital. 

We have to send samples to Cape Coast Teaching Hospital for culture "-IDI with 

Facility TB/HIV Coordinator 1  

  

Outer setting   

In exploring factors outside the HIV care hospitals, it emerged during our FGDs and IDIs that 

interactions with care providers in other facilities, referral relationships, and chemical sellers' 

roles were facilitators to the TB screening intervention, as discussed in detail below.  

 

Referral relationships  

The providers explained that their clinics relate with or network with their colleagues in other 

facilities who also implement TB screening intervention among PLHIV. The networks involve 

liaising with them, referring cases to them, discussing complex case management, sharing 

resources, and attending training and workshops. The care providers added that the relationship 

and collaboration between the districts and their respective facilities are excellent.   

 "We have the Genexpert. We are the only facility that has it in the whole Tamale 

Metropolis and they [other HIV clinics] all come to use it. They have our phone 

numbers. They call us as they come here to take their results from us … they come 

here, they bring their clients to us... we have a WhatsApp group so we are always in 

contact. So we have a network and the network is really strong and because we have 

each other's numbers, anytime there is a problem, it's easier for us to communicate 

and assist each other." – IDI with facility TB/HIV Coordinator 9  

"With the HIV clinic we collaborate, when you come and you have HIV, we screen 

you for TB, you have TB we screen you for HIV, it is like our one-stop shop. We just 

do everything for you but if you have to be referred, you are referred" - IDI with 

Facility TB/HIV Coordinator 7  
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Licenced Chemical sellers key in community case finding  

The technical policy and guideline for TB/HIV collaboration encourages all stakeholders 

working at the community level to include TB and HIV services and activities in their services. 

The district-level coordinators added from the interview that Licenced Chemical Sellers (LCS, 

over-the-counter medicine sellers) were essential stakeholders because they are the first point 

of call within the communities. LCS are the first point of care, especially when people 

experience mild symptoms of illness. Their main role as stakeholders is to refer people who 

they screen and have any sign or symptoms of TB to an HIV or TB clinics. During our 

interviews, our participants confirmed the role of these chemical sellers in TB case finding in 

the communities. 

  

A coordinator stated that "when somebody is coughing, the first point of call will be 

the chemical seller to get some medication. So we work with them, from time to time 

we meet them and we discuss how they can link those cases to us so that together we 

help the patients" – IDI with district TB/HIV Coordinator 4  

"The chemical sellers...because that is the first point of call, they are very important to 

case finding and screening so we always engage them."- IDI with district TB/HIV 

Coordinator 2  

  

Characteristics of individuals  

The characteristics of the individuals involved in the implementation were explored to identify 

their influence on the conduct of the TB screening intervention. As presented below, we found 

the acceptability of TB screening intervention among providers as facilitators and lack of 

commitment of care providers as a barrier that influences the implementation.    

 

Acceptability of intervention among providers  
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The intervention is also widely accepted among care providers. In all the facilities involved in 

the study, the providers acknowledge the need for TB screening among PLHIV. They added 

that the intervention is good and advantageous to PLHIV. Therefore, the intervention is 

important and needful because it will help in the early detection and treatment of new cases.   

"…HIV clients are prone to get TB…so there's a need to screen them to know their 

status." – IDI with facility TB/HIV Coordinator 6  

"Yes, there is the need because every person living with HIV must be tested for TB 

because if they are tested and they are active or positive, they can be put on drugs so 

that they are treated or they are cured on the TB" – FGD with HIV care providers 

Group 8  

 

 

Low commitment of care providers  

Although generally, the health workers have accepted the need and relevance of the 

intervention, some health workers' attitudes towards the intervention were perceived as a 

barrier to implementation. Health workers carry out TB screening; therefore, their commitment 

or otherwise will directly affect the success of the intervention. Our participants alluded to the 

fact that a major problem is the willingness of some care providers to implement the 

intervention.  

"I think it's the human factor. The will to want to implement the tool is the problem… 

but it's the commitment."- IDI with Facility TB/HIV Coordinator 9  

"The steps are not cumbersome but then, it is the support that is not coming from the 

facility level, you only ask for cough, that is the cardinal sign but then the 

commitment is not there on behalf of the health workers"- IDI with Regional TB/HIV 

Coordinator 2  

"Screening is not anything difficult but I think, because of the infectious nature of TB, 

most of the people don't want to involve themselves in it"- IDI with District TB/HIIV 

Coordinator 3  
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Inner setting  

The participants highlighted internal factors such as space, privacy, renovations and 

innovations as key determinants to TB screening. These infrastructural and structural changes 

within the HIV care clinics are further elaborated on below.  

 

Privacy and space   

According to the participants, lack of privacy and inadequate space at the TB/HIV care units 

within the hospitals/clinics is a potential barrier to TB screening. Congested spaces allocated 

to TB screening also pose a threat to the providers' health. Other providers mentioned that they 

did not have a laboratory for their collected samples. They added that these issues hindered the 

smooth implementation of TB screening for PLHIV. For example, during a focus group 

discussion, it emerged that "privacy is a paramount problem in our unit, the place is always 

choked." – FGD with HIV care providers Group 9  

"The unit we have for both TB and HIV clients is very small because both of them 

come to the same place on the same days for medication, screening and other 

activities… the place is even congested, their confidentiality is at stake" - FGD with 

HIV Care providers group 3  

  

Renovations and innovations  

The providers also reported that there had been changes in some health facilities to enable TB 

screening activities among PLHIV. These changes included creating additional rooms for 

TB/HIV activities, introducing new HIV registers, electronically capturing patients' data, and 

acquiring other screening equipment. The providers also explained that these alterations help 

in implementing the intervention.    

"…there is a new HIV register. Unlike the former one where it was not clearly 

[stated] in it, it was not enforced whether the HIV client has been screened for TB 

unless in the folder but this time around, in the folder, in the register, [and] on the e-

tracker, it demands that.  

And that will encourage, it will push service providers to pay more attention to TB 

screening..." – IDI with TB/HIV Coordinator 3  
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"…introduction of the screening tool is helping the work… the x-ray is also helping 

with the screening and at the lab we have the gene expect that is also helping to detect 

cases, so policy-wise I think that is where the nation is now, trying to use the best of 

equipment to get the best of result." – FGD with HIV care providers Group 6   

  

 6.5 Discussion  

The ultimate goal of TB case-finding and treatment is to cure the individual who has the 

disease, decrease its spread to other persons, mitigate death and avert disease-associated 

disability. Therefore, when cases are unidentified, treatment initiation is impossible. Not 

treating infected persons and noncompliance to TB treatment exposes the treatment cascade to 

failure, relapse and drug resistance with its associated complications [40]. The current study is 

critical as it reveals the existing factors (barriers and enablers) implementing TB screening 

among PLHIV in Ghana.  

The emerging barriers and facilitators fall under the four domains explored in the study. 

Barriers to TB screening emerged from individual characteristics (i.e. low commitment of 

health workers) and inner setting (i.e. facility space and privacy allocated for screening 

activities). Facilitators of TB screening (emerging from all four domains) include (1) ease in 

TB screening, (2) good communication and referral channels, (3) effective goals and feedback 

mechanisms, (4) health workers recognising the need for the intervention and (5) the role of 

chemical sellers.   

In this study, the commitment of health workers towards the intervention is a barrier to 

implementation. In clinics where the workforce is lax and partially involved in the screening 

process, the outcome of the intervention is also affected. Low commitment of health workers 

towards TB control practices was cited by Tamir et al. (2016) as a barrier to achieving 

outcomes. This was purported to have been caused by many health workers' lack of motivation 

and interest in the intervention. Also, the health workers not being reimbursed for going the 

extra mile to transport sputum samples out-of-pocket affects the sustainability of implementing 

TB screening among PLHIV.  
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Given that one of the facilitators for TB screening was recognising the need for the intervention 

incentivising health workers for incidental costs incurred and continuous engagement with 

them through training workshops [41] is plausible to drive commitment towards effective 

implementation. Cost is a primary driver of sustainability. Therefore, a broader dialogue on the 

cost of TB screening and its accompanying resources is needed, especially in this era of a global 

Covid-19 pandemic. Resource limitations re-directed and limited donor aids will leave some 

interventions strained, and TB is no exception. Tamir et al. (2016) also noted that renovations 

and other structural changes were not done due to financial constraints [42].   

Quite relative to the involvement of health workers is the risk associated with screening, 

sputum collection and care of TB patients in congested spaces [42]. The staff-patient ratio 

aggravates the situation in these HIV clinics, where space and privacy are compromised 

because of resource constraints. In similar studies in Nigeria and China, the health workers 

adopted ways to keep their consulting and treatment areas well ventilated to control the spread 

of TB. Some health workers expressed concern over their health and safety, considering TB's 

contagious [43,44]. Addressing issues of space will boost the commitment and implementation 

drive for TB screening activities [45]  

Our study also revealed that TB screening and case finding cascade includes informal players 

such as chemical sellers. As noted above, chemical sellers are stakeholders in Ghana's health 

system and mediate social behaviours of health [46]. This group of 'treatment outlets' offer 

treatment options to TB patients and help mainstream health workers detect cases. Therefore, 

there is a need to constantly engage and liaise with the chemical sellers to effectively implement 

TB screening through active case finding [47]. Networking and communication among health 

workers through sharing testing equipment and social media platforms like WhatsApp have 

offered collaboration opportunities for TB screening and case detection. The TB treatment 

chain has equally been strengthened through these internal and external support structures that 

the health system has. This provides an opportunity for driving implementation using these 

facilitators. Overall, the implementers noted that the TB screening intervention among PLHIV 

attending HIV clinics was important and necessary in reducing or decreasing the burden of TB 

in HIV clients in Ghana.   
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Strength and limitation  

Our study is the first to document the factors that influence the implementation of TB screening 

among HIV clients in Ghana. Also, a fundamental implementation outcome – fidelity – is 

unpacked from an implementer's perspective to shed light on inherent, latent and apparent 

factors that determine the extent to which the TB screening intervention is carried out in HIV 

clinics in Ghana. Our study also utilised a combination of robust implementation frameworks 

to explore TB screening in Ghana holistically. This has allowed for an unconventional 

approach to identifying implementation bottlenecks and advantages that researchers, 

implementers, and policymakers can leverage to reach Ghana's optimum TB care targets.   

The main limitation of our study is that only seven providers participated in some of the FGD, 

which violates the minimum number required for an FGD. Nonetheless, we found energetic 

interactions among participants in such discussions, which led to stimulations and providing 

first-hand information and new ideas from the HIV healthcare providers.   

  

6.6 Conclusion  

Our study presents critical points for the TB/HIV community despite the above limitations. 

First, our work shows that although there are barriers to implementing TB screening among 

PLHIV in HIV clinics in Ghana, the enablers or facilitators would contribute to case 

identification and eventually treatment of TB among PLHIV. Second, there is evidence of an 

overall recognition of the need for the intervention. Third, there is also a need to: (1) strengthen 

commitment of health workers; (2) address space constraints at the HIV clinics (3) deliberately 

and constantly engage other influential stakeholders such as chemical sellers and (3) explore 

sustainable ways for caring for this vulnerable population beyond donor support, especially 

during the Covid-19 pandemic when economies are under pressure to thrive, and foreign aids 

are gradually diminishing or being re-directed. Finally, our study showed that there are more 

facilitators to leverage to achieve successful implementation and optimal coverage of TB 

screening among PLHIV in Ghana.   

This study may also provide relevant insights to engage with Ghana Health Services in 

developing the intervention to ensure outcomes from this study are utilised.   
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7.0 Combined facility-provider level Fidelity of implementation of the 

intervention 

 

This chapter ends the result chapters. The fourth paper is presented in this chapter. The article 

has been submitted and is currently under review for publication (the original draft has been 

attached as Appendix D). The paper covers objectives 1 and 3 of the main study. This result 

chapter, similar to the earlier chapters, includes an abstract, introduction, methods, results, 

discussion, and conclusion sections with the list of references cited in the paper presented at 

the end of the chapter. It assesses combined implementation fidelity by combining the core 

activities of the HIV healthcare workers and the facilities for implementing the intervention at 

HIV clinics within district hospitals in Ghana. We compared the combined fidelity assessed to 

the fidelity at the provider and the facility levels.  

 

7.1 Abstract  

Background  

Implementation outcome assessment such as fidelity is essential in implementing health 

intervention. Limited studies that have been conducted have assessed fidelity separately at the 

healthcare provider level or facility level with managers. However, there might be variations 

in facility resources and their utilization, skewing such comparisons. We, therefore, would like 

to investigate whether a combined provider-facility level fidelity is a more effective 

assessment. We aim to describe the weighted fidelity of implementing the guidelines for TB 

screening among PLHIV and examine its effect on TB screening coverage at selected HIV 

clinics in Ghana.  

Methods  

This was cross-sectional study and collected data from 226 HIV care providers and 27 

managers of district hospitals implementing the TB screening intervention at the HIV clinics. 

We also extracted information from monthly TB registers for 2018. Weighted fidelity was 

measured based on the extent to which the intervention was implemented, considering both the 

facility and the provider level assessments. Response scores and data extracted on fidelity were 

analyzed and summarized using (1) the median and inter-quartile range for non-normal data 

https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0968-1#Abs1
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such as fidelity scores and coverage and (2) frequencies and percentages for categorical data 

such as resources availability.  

Linear regressions models were fitted for TB screening coverage using the fidelities separately.  

Results  

The study revealed that the weighted fidelity median score was 67% (IQR: 59.9 – 74.9%), and 

the TB screening coverage was 71.3% (IQR: 56.9 – 96.7). Weighted fidelity of delivery was 

statistically associated with TB screening coverage (p<0.01). All the moderating factors 

investigated have no statistical association with weighted fidelity of delivery (p>0.05) except 

for IE&C. Facilities with TB IE&C materials available had a significantly (p=0.025) higher 

median fidelity score 75.4% (74.9 – 88.5) than their counterparts 65.7% (59.4 – 72.6).  

Conclusions  

The combined provider-facility level assessment of fidelity demonstrated that weighted fidelity 

of delivery is positively associated with TB screening coverage and provided a better platform 

for assessing implementation fidelity. It also showed that the availability of IE&C materials 

significantly moderates the weighted fidelity of delivery. Weighted fidelity is an efficient way 

of holistically assessing fidelity within health facilities.   

  

Keywords Composite, weighted, fidelity of delivery, TB screening, facilities, Ghana  
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7.2 Introduction 

Programme implementation is vital in achieving and strengthening desired health intervention 

results. Effective implementation of an intervention at a health facility requires combined 

multisectoral effort, i.e. it relies on both the facility managers, the health care providers or 

workers and facility resources for the intervention to improve health outcomes. A review of 

several health care interventions implemented within health facilities revealed that the 

programmers had provided guidelines for management and core implementers (health workers) 

to aid implementation [1,2]. For example, the policy guideline for conducting TB screening 

among PLHIV attending HIV clinics in Ghana contained specific guidelines and activities to 

be provided by the facility as a unit and another set of policies and activities to be delivered by 

the health worker for the intervention to be successfully implemented in the facility [3]. 

However, there exists little information on the extent of holistic implementation of the 

intervention.   

Most studies assessed fidelity of delivery separately, either at the facility level or the provider 

level. However, there might be variations in facility resources which might skew the 

comparison. Though the provider level or facility level adherence or fidelity provides an 

important measure for identifying specific components for implementation improvement and 

tracking the progress, they fail to provide an easily accessible picture of the performance of the 

implementation [4] on an intervention outcome. According to the Institute of Medicine (IOM) 

[5], combined measures are an aggregation of individual performance measures into a summary 

score, thereby reducing the amount of data to be processed, leading to a clearer picture of 

overall fidelity. It serves multiple purposes, including the "provision of a summary of the extent 

to which management has created a "culture of excellence" and designed processes to ensure 

high performance in delivering services throughout the organization, benchmarking of 

organization's performance against high-performing organizations and to monitor changes over 

time, tracking a particular components' performance, providing performance criteria to use in 

selecting high-performing facility, and for identifying high-performing facilities which can 

then be studied to identify characteristics that distinguish them from lower-performing 

facilities" [4].   

Implementation science research assessments of health interventions revealed that 

interventions are mostly not delivered as designed by the intervention's designers. This is 

referred to as implementation fidelity or adherence to the delivery [6–8]. As discussed earlier, 
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some of these studies assessed fidelity of delivery from either the health workers' perspective 

[9] or the facility (managers') perspective [10]. Weighted fidelity to combine both are lacking 

in the implementation science literature. The term weighted fidelity is used in this study as an 

umbrella to refer to the combination of whether the facility managers adhere to protocol 

guidelines of the implementing the TB screening intervention at the facility and whether the 

HIV healthcare provider adheres to the clinical guidelines and activities for delivering the 

intervention as is. Weighted fidelity, a composite measure, is essential to fully understand the 

extent of implementation to maximize the potential for effectiveness and relate to observed 

intervention outcomes.   

Implementation fidelity (including 'weighted' fidelity) is a component of process evaluations 

[11,12], which documents whether the intervention activities have been delivered as intended 

and resulted in a separate output [12,13]. Process evaluation may be conducted periodically at 

any phase of the intervention evaluation [14] by reviewing the activities and output components 

to assist stakeholders in seeing how the intervention is performing. That is, the assessment can 

be done at the feasibility, effectiveness or implementation stages. Weighted fidelity of delivery 

is a complex mix of health providers' and facility managers' adherence. The TB screening 

activities from the providers' level will have to be aggregated at the facility level and combined 

with the facility managers' TB screening implementation activities. Studies have proposed and 

used different evaluation methods to fully understand the extent of the implementation [14]. 

Mixed methods evaluations had been proposed by some studies [15,16]. Other studies also 

proposed quantitative methods through observation and self-reporting [14], recording of 

sessions, transcription, and rating a random proportion against a checklist [8,17] to assess 

fidelity of delivery. Irrespective of all these approaches, multiple methods have been 

recommended to overcome the limitation of the individual methods [18–21]. They proposed 

that more consideration on the choice of method should be placed on the resources available 

for conducting the study and the context in which the study is to be undertaken. Quantitative 

approach through self-reported and record reviews work alternatively well when the research 

is resource-constrained, if stigmatization is an issue and observation is considered a paramount 

choice of method. This latter approach also provides in-depth understanding of the factors 

influencing fidelity [21] and is able to relate fidelity of delivery to intervention outcomes 

observed.   

Fidelity of delivery occurs within the implementation process [11] to achieve intervention 

outcomes. The extent of full delivery of the intervention is also influenced by some factors 
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including availability of resources, health workers, workspace, etc. [22]. To take the 

complexities of the fidelity assessments and its related factors into account, a theory needs to 

include factors that potentially influence fidelity and the components for determining fidelity. 

Many frameworks to assess fidelity exist. One such integrated framework is the Conceptual 

Framework for Implementation Fidelity by Carroll et al. [23].  

Carroll et al.'s [23] framework provides guidance to measure fidelity and its related factors. 

The framework proposed that the relationship between the implementation of evidence-based 

intervention and its outcome may be influenced by fidelity (the extent to which the intervention 

is delivered as is). They proposed further that "the measurement of implementation fidelity is 

the measurement of adherence, i.e., how far those responsible for delivering an intervention 

actually adhere to the intervention as its designers outline it. Adherence includes the sub-

categories of content, frequency, duration and coverage (i.e., dose). The degree to which an 

intervention's intended content or frequency is implemented is the degree of implementation 

fidelity achieved for that intervention. The level achieved may be influenced or affected, (i.e., 

moderated) by certain other variables: intervention complexity, facilitation strategies, quality 

of delivery, and participant responsiveness". Finally, according to Carroll et al. [23], when the 

critical components of an intervention are identified and implemented well, then an 

implementation is said to be successful.  

The framework provides a systematic method that can be used to assess fidelity and its related 

factors and has previously been used in different sectors of life [23,24]. However, to the best 

of the authors' knowledge, no research had ever assessed weighted fidelity of delivery. 

Therefore, this study extends previous research by using a systematic approach to advance 

initial strategies that could be used to improve fidelity assessment in the health sector.   

The strategies outlined in this paper are to be well-thought-out within the context of TB 

screening among PLHIV attending HIV clinics in Ghana. TB screening is an early TB detection 

strategy aimed at decreasing the burden of TB in PLHIV and AIDS. The technical policy and 

guidelines for TB/HIV collaboration in Ghana spelt out various activities and guidance to 

pursue at multiple facilities. The TB screening intervention was to be carried out "as part of the 

health sector response to the intersecting TB and HIV epidemics (sector-wide approach –

SWAP), and as part of the essential health care package (EHP) in Ghana" [3].  The intervention 

consisted of standard components delivered by the facility managers and components provided 

to all HIV clients by the HIV health worker. Details of the intervention components for the 
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managers are reported in the facility level fidelity paper [10], while that of the HIV care 

providers are reported in the provider level fidelity paper [9].  

Utilizing the Conceptual Framework for Implementation Fidelity, this study aimed to 

demonstrate one way in which fidelity can universally be assessed to improve intervention 

outcomes. The paper specifically aimed to:  

1. Assess weighted fidelity of delivery to the intervention  

2. Identify factors influencing weighted fidelity of delivery, and   

3. Relate the weighted fidelity scores with the respective TB screening coverage.     

   

7.3 Methods  

Setting of the study  

Details of the study area are published elsewhere [9,10], but briefly, it was conducted in 27 

district hospitals with functioning HIV clinics in Ghana. These hospitals are located across the 

length and breadth of the country.  

  

Study design and participants  

The study was cross-sectional and descriptive in design. It used a census-based approach with 

a structured questionnaire to conduct face-to-face interviews with the study participants in the 

selected district hospitals.   

The district hospitals included in the study were identified as facilities having both geneXpert 

and X-ray machines as a requirement to have begun the initiation of IPT in TB confirmed 

negatives in HIV clients in 2017 [25]. Therefore, the participants were heads of the health 

facility (in the absence of the TB/HIV coordinator or the in-charge of the HIV clinic in 

interviewed) for the facility level and HIV care providers for the provider level. Successful 

intervention implementation requires the health facilities to deliver specific guidelines and 

activities to enable the HIV healthcare providers to implement the intervention among the 

PLHIV attending the HIV clinic.  

  

 

https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0968-1#Sec3
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Description of Intervention  

The intervention assessed in this study is TB screening among PLHIV attending HIV clinics 

in Ghana. In 2004, based on the dual effect of TB and HIV on the individual and the nation, 

the WHO released a collaborative policy guideline for member countries with the challenge to 

adopt. Ghana recognized active TB case-finding as one of the best ways to decrease the burden 

of TB in PLHIV hence it adopted the WHO TB/HIV collaborative policy guidelines and 

implemented the intervention in 2007 [26]. The Ghana National Tuberculosis Control 

Programme (NTP) and the National HIV/AIDS Control Programme (NACP) designed the 

intervention [26]. The intervention aimed at reducing the burden of TB among PLHIV required 

TB screening for all HIV clients attending HIV clinics and initiating appropriate treatment. In 

addition, the guidelines spelt out explicit activities to be undertaken by the facility as an entity 

and other activities undertaken by HIV care providers.  

In the policy guidelines [26], facilities are to ensure:  

1. The facility regularly runs an HIV clinic daily except weekends   

2. They conduct an intensive TB-case finding among PLHIV attending the HIV clinic  

3. TB infection control at the facility  

4. Review meetings are held regularly.  

While HIV care providers are to ensure:  

1. Every HIV client visiting the HIV clinic is screened for TB using the TB screening 

tools  

2. TB awareness through education and counselling for all HIV clients attending HIV 

clinic  

  

Interventionist   

They included the facilities as an entity and the HIV healthcare providers working at the HIV 

clinic within the district hospitals. The designed guidelines and activities to be delivered by the 

facility managers to ensure the intervention is implemented within the facility is referred to as 

facility level. On the other hand, the designed clinical guidelines and activities for the 

intervention to be implemented by the healthcare providers is referred to as the provider level. 

Delivery of the guidelines and activities at the facility level is as important as delivering the 

intervention guidelines at the provider level.   
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Implementation measures  

The core features of the programme guidelines and clinical guidelines were identified from the 

guideline with guidance from the CFIF. Two semi-structured questionnaires were developed 

specifically for the study based on the core features identified to measure the weighted fidelity 

of delivery. One of the questionnaires contained all the components for the facility level, while 

the other had all the components for the provider level.   

The key components of the programme guidelines of the intervention to be delivered at the 

facility level were identified and operationalized. The component covered content, frequency, 

and coverage constructs that Carroll et al. (2017) identified in their CFIF. Questions were 

measured differently. Some were measured either as 1=yes, activity performed, 0=no, an 

activity not performed, others measured on a scale of 1 to 3 (1=not adherent, 2= partially 

adherent and 3= fully adherent). Others were measured with a 3-Likert scale where 1=one day 

a week, 2=2-4 days a week and 3=every day of the working days. Others were measured on a 

5-Likert scale (1=annually, 2=half yearly/bi-annually, 3=quarterly, 4= monthly, 5=weekly).  

The key components in the clinical guidelines for the providers to deliver the intervention were 

also identified and grouped under content and frequency constructs in the CFIF. Most of the 

factors were measured similar to the programme factors. Other factors were measured on a 

scale of 1 to 4, with 4 being the highest response.   

  

Data Sources  

We conducted a face-to-face interview with facility managers on how the facility level 

components were delivered and with HIV healthcare providers on the extent of delivery of the 

activities at the provider level. In addition, we extracted data from the HIV and TB registers to 

assess TB screening coverage and workload.   

  

Statistical analysis  

Assessing a weighted fidelity as a combined measure of provider level and facility level items 

requires a valid and reliable approach by which measurement data may be aggregated and used 

to provide information of facility performance based on a single quality score.   
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The Premier, Inc. and the Centers for Medicare and Medicaid Services (CMS) launched the 

Hospital Quality Incentive Demonstration Project (HQI) to measure facility performance and 

pay incentives to top-performing participating hospitals.  

We modified the CMS HQI Demonstration Composite Quality Score Methodology by 

incorporating TB screening guidelines as items to calculate our weighted fidelity score for each 

participating facility. The TB screening Weighted Fidelity Score is comprised of two separate 

components: a provider level items response scores and a facility level items response scores. 

Figure 15 illustrates the steps in calculating the weighted fidelity score for one health facility. 

First, we accounted for the relative contribution of the number of items for each component by 

applying proportional weighting values. For instance, the provider level components account 

for sixteen of the items, therefor a weight factor of 0.457 (16/35) is used. Similarly, the facility 

level component is weighted 0.523 (19/35). Next, the weighted fidelity score was calculated 

after the weights were applied to the components using the formula below:  

Weighted fidelity score = p*composite provider level fidelity score + (1-p)*composite 

facility level fidelity score, where p is the weight factor.  
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Median with interquartile range (IQR) was presented for continuous variables and frequencies 

with percentages for categorical variables. In addition, the frequency distribution of the 

facilities' background factors, the distribution of fidelity scores by facility, and the overall 

weighted fidelity were reported. Having calculated the fidelity scores and establishing non-

normality of the outcome variable (fidelity scores), Mann-Whitney test, Kruskal-Wallis test 

and Spearman's correlation coefficient were used to compare scores across facility factors.  

Finally, we examined the value of the combined fidelity by fitting and comparing three models 

with TB screening coverage as an outcome. Each model separately included either the provider 

Figure 15: Sample weighted implementation fidelity score calculation for one health facility 
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or facility or the combined fidelity adjusting for the facility level factors assessed in this study, 

including ecological zone, availability of TB screening tools, TB/HIV clinical manual, 

screening guideline, workload etc. The R-squared, adjusted R-squared, Root Mean Square 

Error (RMSE), F-test and the p-value associated with the t-stats were presented. All analyses 

were performed in STATA version 15 at a 5% significance level.   

  

7.4 Results  

Table 20 presents the frequency distribution of background factors of the 27 participating 

health facilities. Geographically, 7 (26%) of the HIV clinics were located in the Savannah zone, 

11 (41%) in the Forest zone, and 9 (33%) in the Coastal Zone. The study showed that most 

facilities have the resources and materials required for conducting the TB screening. For 

instance, 20 (74%), 23 (85%), 21 (78%), 40 (89%), and 23 (85%) have TB screening tool, 

TB/HIV clinical manual, TB screening guidelines, TB IE&C materials, and TB prevention and 

infection control guideline available in the facility respectively.  

  

Table 20: Distribution of background factors of the selected HIV clinics 

Variable   Value   Frequency (%)  

Ecological zone  Savannah   7 (26)  

Forest  11 (41)  

Coastal   9 (33)  
TB screening tool  
available   

Yes   20 (74.1)  

  No  7 (25.9)  

TB/HIV clinical manual 

available  
Yes   23 (85.2)  

No  4 (14.8)  

TB screening guideline 

available  
Yes  21 (77.8)  

No  6 (22.2)  
TB IE&C materials  
available  

Yes   24 (88.9)  

No  3 (11.1)  

TB prevention and 

infection control guideline 

available  

Yes   23 (85.2)  

No  4 (14.8)  

Number of HIV healthcare 

providers per HIV clinic  
Median (IQR)  9 (8 – 10)  

Number of PLHIV 

attending the HIV clinic 

per month  

Median (IQR)  609 (182 – 1479)  

Number of PLHIV 

screened for TB per month  
Median (IQR)  352 (112 – 1479)  
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Number of patients per 

provider per month  
Median (IQR)  66.7 (18.3 – 127.9)  

  

The study also found that the median number of HIV care providers per HIV clinic was 9 (IQR: 

8 – 10), while the median number of patients per provider per month was 66.7 (IQR: 18.3 – 

127.9).   

In order to conduct further analysis, reliability checks were carried out to examine the validity 

and reliability of the instruments used. To do this, we used Chronbach's Alpha to examine the 

provider level construct, and the facility level construct. Our finding showed that all the Alpha 

values of the constructs examined were greater than the recommended value [27]  

  

Fidelity scores and related factors of the weighted fidelity score  

Table 21 presents the fidelity score from the separate level and the facility factors associated 

with the weighted fidelity score. The fidelity scores for the facility and healthcare providers 

were assessed separately and the weighted fidelity score. At the provider level, we found the 

median fidelity score to be 79% (IQR: 58.3, 100.0), with some providers scoring 16% and 

others scoring as high as 100%. While at the facility level, the median fidelity score was 62.1% 

(IQR: 58.6 – 65.1), ranging from 48.3% to 82.8%. On the other hand, we found that the median 

of the weighted fidelity score was 67% (IQR: 59.9 – 74.9%).  

Table 21: Distribution of weighted fidelity scores by facility characteristics 

Variable   Value   Weighted fidelity score   

Median (IQR)  
p value  

Ecological zone  Savannah   74.7 (63.7 – 76.4)  0.417  
Forest  66.0 (56.3 – 70.5)  
Coastal   65.3 (59.9 – 74.9)  

TB screening tool available   Yes   67.2 (56.3 – 74.9)  0.740  

  No  66.4 (62.7 – 75.4)  

TB/HIV clinical manual 

available  
Yes   75.6 (69.3 – 82.4)  0.101  
No  66.0 (58.9 – 73.5)  

TB screening guideline 

available  
Yes  66.8 (63.7 – 74.9)  0.448  
No  63.0 (56.3 – 71.7)  

TB IE&C materials available  Yes   75.4 (74.9 – 88.5)  0.025  
No  65.7 (59.4 – 72.6)  

TB prevention and infection 

control guideline available  
Yes   75.6 (69.3 – 82.4)  0.101  
No  66.0 (58.9 – 73.5)  

Number of HIV healthcare 

providers per HIV clinic  
  66.7 (59.9 74.9)  0.687  

Number of PLHIV attending 

the HIV clinic per month  
  66.8 (59.9 – 74.9)  0.862  
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Number of PLHIV screened 

for TB per month  
  66.8 (59.9 – 74.9)  0.490  

Number of patients per 

provider per month  
  66.8 (59.9 – 74.9)  0.869  

    Median score (IQR)    

Screening coverage     71.3 (56.8 – 96.7)  -  

Facility fidelity     62.1% (IQR: 58.6 – 65.1)  -  

Provider fidelity    79% (IQR: 58.3, 100.0)  -  

Weighted fidelity  -  66.8 (59.9 – 74.9)  -  

  

In terms of facility factors associated with weighted fidelity, Table 21 shows a statistically 

significant difference in the median weighted fidelity scores by the availability of TB IE&C 

materials in the facility. Facilities with TB IE&C materials available had significantly 

(p=0.025) higher median weighed fidelity score (75.4% (74.9 – 88.5)) than their counterparts 

(65.7 (59.4 – 72.6)). The rest of the factors, including the ecological location of the facility, 

availability of TB screening tools, and the number of clients seen at the HIV clinic per month, 

do not show statistically significant differences in the median weighted fidelity scores. See 

Table 18.  

  

Comparing the fit of the three different fidelity models  

Three independent models were fitted for the TB screening coverage using the separate 

fidelities (provider, facility and weighted) as the main indicator controlling for the facility level 

factors assessed in this study. The statistics for evaluating the fit of the different regression 

models are presented in Table 19. The provider and the weighted fidelities were are significant 

predictors of TB screening coverage (p<0.05), but facility fidelity was not (p>0.05). The study 

shows from the calculated R-squared that 56.8%, 80.4%, and 86.8% of the variance in the TB 

screening coverage can be explained by facility, provider, and weighted fidelities, respectively. 

Also, from the adjusted R-squared, the models indicated that about 77.1% of the TB screening 

coverage was explained by the weighted fidelity model followed by 66.1% by the provider 

fidelity model and then 25.1% by the facility fidelity model after adjusting for the factors in 

the model. Table 12 further showed that the weighted fidelity (p<0.001) models provider 

fidelity (p<0.001) model were highly statistically significant while the facility fidelity 

(p=0.1457) model was not statistically significant.  
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Table 22: Model statistics assessing the fidelity type in relation to screening coverage 

Model  

(Fidelity type)  

P-value  R-Squared  Adjusted  

Squared  

R- P-value 

(Ftest)  

RMSE  

Provider  0.000  0.8045  0.6611   0.0013  11.552  

Facility  0.085  0.5677  0.2507   0.1457  11.178  

Weighted  0.000  0.8680  0.7712   0.0001  9.4915  

RMSE=Root Mean Square Error. The models were adjusted using facility-level factors 

assessed.   

 

Weighted fidelity score and coverage HIV clinics  

The study found that the median score for the TB screening coverage was 71.3% (IQR: 56.9 – 

96.7). The minimum coverage was 41.3% for some facilities, while some other facilities scored 

the maximum of 100%. Figure 16 displays a comparison between weighted fidelity score and 

TB screening coverage from the selected HIV clinics implementing the TB screening 

intervention among PLHIV. The study further showed that high weighted fidelity scores were 

associated with much higher TB screening coverage and vice versa. For instance, facilities with 

a weighted fidelity score of 66.8% or 81.6% had TB screening coverage of 78.4% or 91.0%, 

respectively. Also, facilities with a weighted fidelity score of 51.1% or 60.0% ascertained TB 

screening coverage of 41.3% or 43.7%. A very high statistical association between the 

weighted fidelity score and TB screening coverage was therefore observed (p<0.01) in our 

study.  
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Figure 16: Weighted fidelity score and TB screening coverage in selected HIV clinics in Ghana 

  

  

7.5 Discussion  

Weighted fidelity as a composite measure aggregates performance measures from different 

levels within a system into summary scores, minimizes voluminous data and produces a clearer, 

easily accessible and understandable overview of the overall performance of the 

implementation process. The observed results of the study have provided support for the 

validity of the instruments developed and the combined analysis adopted to examine the 

weighted fidelity of delivery of the TB screening intervention. The reliability of the provider 

level constructs and the facility level constructs were confirmed through the well-known and 

accepted statistical test, Cronbach Alpha, and all the Alpha values exceeded the recommended 

values in the literature [27–29]  

In this study of 27 selected district hospitals and 226 HIV healthcare providers screening for 

TB among PLHIV attending the HIV clinics within the district hospitals, we characterized all 

facilities using provider-level and facility-level data to generate a weighted fidelity score. The 
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weighted fidelity score is a composite score of the two levels. We conducted a weighted fidelity 

analysis using these composite scores and found that about 51% of the health facilities had 

their weighted fidelity scores above the median score. These data present further evidence that 

characterizing all facilities using a construct that classifies facilities as high or low weighted 

fidelity may be a helpful framework for categorizing facilities in terms of fidelity or adherence 

levels. Besides, in the separate analysis, the median fidelity score at the facility level was 62%, 

and the provider level was 79% compared to the median weighted fidelity score of 67%. After 

examining the fit and significance of the three models, we observed that the weighted fidelity 

model provides a better platform for assessing fidelity of delivery than the separate fidelities, 

especially the facility level. This was clearly shown by the R-squared values calculated in this 

study. In addition, the separate fidelities scores observed provided information on the extent of 

adherence at those specific levels. In comparison, the combined provided an overall picture of 

the extent of adherence to all the critical activities related to the implementation of the 

intervention.  

The results of this study have provided support that weighted fidelity assessment is an 

important factor in assessing the extent to which an intervention is being implemented. The 

results indicated that provider, facility and weighted fidelity scores significantly and positively 

relate to TB screening coverage. Overall, weighted fidelity relates more strongly to the outcome 

than provider fidelities and facility. As the fidelity of delivery was very low, TB screening 

coverage in the intervention outcome was much lower. The study showed that, once fidelity is 

very high, an intervention is assured of achieving its desired result. This finding agrees with 

what Durlak and DuPre 2008 [30] found in the meta-analysis, which suggested that well-

implemented interventions achieved more outstanding intervention outcomes than poorly 

implemented interventions. Many other implementation research projects have concluded 

similarly [23,31–33].  

Surprisingly, the results obtained from this study demonstrated that only the availability of 

information education and communication (IE&C) materials and resources at the intervention 

site (HIV clinics) were found to influence weighted fidelity score significantly. That is, 

facilities with IE&C available had a higher weighted fidelity score than those who do not have 

those resources.  

IE&C materials in an intervention help bring the understanding, awareness, provide 

information, and eradicate mythical beliefs of implementing an intervention [34]. However, 

most of the moderating factors assessed, including the availability of TB screening tool, 
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TB/HIV clinical manual, and TB prevention and infection control guideline, the number of 

HIV healthcare providers per HIV clinic, the number of PLHIV attending the HIV clinic per 

month, and staff workload did not significantly influence weighted fidelity of delivery in this 

study. Although there were no discernible differences in the weighted fidelity levels between 

the three zones due to limited sample size, the Savannah zone had the highest median weighted 

fidelity score compared to Forest and Coastal zones that had an almost similar median score. 

Contrary to the findings on moderating factors, in a separate analysis conducted at the facility 

level [10], resources such as availability of TB screening questionnaire and TB screening 

guidelines, and health facility utilization factors such as number of PLHIV attending HIV clinic 

per month and number of patients per provider per month significantly influence facility-level 

fidelity. 

  

Limitation   

Our findings should be considered with caution and may not be generalized. The number of 

health facilities involved in the study was too small, resulting in difficulties in conducting and 

interpreting results from some statistical tests with confidence. For instance, the unit of our 

analysis was the facility level which consisted of 27 facilities.  

In addition to the small sample size possibly affecting our analysis, our study did not address 

the provider level moderating factors. Therefore, we cannot comment on whether any factor 

related to the provider influences the weighted fidelity of delivery.  

Different weighing methods might require an understanding of the practical implications of the 

items to indicate how important they are in the construct. Some weighting approaches may 

introduce additional biases into the dataset if care is not taken. Hence, the weighting approach 

adopted for this study was appropriate and ensured the different levels of data were considered 

at an equal proportion. Also, the combined fidelity measure for each facility from the provider 

and facility perspective will aid internal facility fidelity improvement. Notwithstanding, we 

suspect that composite measures have identified some facilities as obtaining high weighted 

fidelity scores because those facilities were doing "reasonably well" across most of the 

component measures but not "well enough" to be high performers on those measures. More 

research to examine this hypothesis in future will be useful.  
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7.6 Conclusions  

We conducted an implementation science study to assess fidelity by combining the components 

from the provider and facility levels. The study also aimed to understand the influence of 

facility level moderating factors on weighted fidelity of delivering TB screening intervention 

among PLHIV attending HIV clinics in Ghana. The results indicated that weighted fidelity of 

delivery is an important factor and provides a better platform for assessing the implementations 

fidelity of the TB screening intervention among HIV clients. In addition, we found a positive 

linear relationship between weighted fidelity score and TB screening coverage. However, most 

of the moderating factors examined did not significantly influence the weighted fidelity of 

delivering the TB screening intervention among HIV clients, except IE&C. These results 

should be treated with caution due to limitations outlined earlier. Therefore, future studies 

should take into consideration these limitations.  
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8.0 General Discussion and Conclusion 

 

8.1 Overview 

The global health system faces the challenge of implementing an evidence-based intervention 

in the real-world setting (30). However, the how and extent of the implementation comes with 

a price. The discourse and measurement of implementation fidelity and determinants provide 

a link between intervention implementation and outcomes with an understanding of the 

performance of the intervention. This PhD applied a cross-sectional study method in selected 

district hospitals across the ten traditional regions of Ghana to assess the fidelity and 

determinants of implementing the TB screening with people living with HIV attending HIV 

clinics in Ghana. This concluding chapter discusses the key findings of the research.  

The opening sections present discussions on the context of the study. The choice of method for 

the data collection and the strategies adopted to conduct the study.  

Following the opening section, we discussed the separate fidelities assessed with regard to the 

primary outcomes of the study. The discussion focuses mainly on the fidelity of delivery 

ascertained from the provider, facility and the combination of provider and facility levels. It 

also addressed the relationship between the moderating factor and the various fidelities of 

delivery. Finally, as one of the study's endpoints, we assessed the implementation determinants 

to the TB screening program with PLHIV visiting HIV clinics in Ghana.  

Towards the end of this section, we present some lessons learned throughout the study on 

translating research outcomes into policy in district hospitals and HIV/ART clinics. Finally, 

we discussed the strengths and weaknesses of the research and the consequence of our findings 

on future research, policy and practice. 

 

8.2 General discussion  

8.2.1 Contextual conduct of the study 

The TB screening amongst PLHIV attending HIV clinics is a vital intervention targeted at 

lessening the burden of TB on PLHIV/AIDS in countries where TB and HIV are endemic. 

Transferring an evidence-based intervention into real-life settings and making it part of the 
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system is complex. An implementation assessment is critical to accurately interpret 

intervention outcomes observed in a particular intervention. Durlak and DuPre confirmed that 

fidelity assessment determines the extent to which the intervention outcome is influenced. (20)  

In this study, we assessed the fidelity of implementing the intervention at the facility, provider 

and combined facility-provider levels quantitatively using face-to-face interviews with HIV 

healthcare providers and facility record review. The face-to-face approach was appropriate for 

this study under the prevailing circumstances; HIV is seriously stigmatised in Ghana (150,151). 

As a result of the stigmatisation level in Ghana, most of these HIV clients are known to come 

from outside the facility's catchment area to avoid people getting to know their HIV statuses. 

Therefore, in this instance, data collection by observation might not be appropriate. However, 

given enough time and funding, other approaches would have been employed to collect the 

data. Notwithstanding, the mix of desk review and face-to-face was enough to answer the 

objectives of this study. 

 

8.2.3 Provider Level Fidelity 

The principal activities on the clinical protocol include but are not limited to TB education, 

counselling, screening using the TB screening algorithm, requesting for confirmatory test and 

initiation of IPT or appropriate treatment. Therefore, each HIV healthcare worker expects to 

apply the clinical protocol to every HIV client who visits the ART/HIV clinic (1,7,15). The 

various activities in the clinical protocol for the HIV healthcare providers were grouped under 

TB diagnoses, TB awareness, and TB symptoms questionnaire components and assessed their 

fidelity. 

The fidelity of HIV healthcare providers to the intervention, in the long run, contributes 

enormously to the success of the TB/HIV collaborative programme. This is because the HIV 

healthcare providers are almost at the final implementation stage and have direct contact with 

HIV clients. In all, this study documents a high implementation fidelity score among the HIV 

healthcare provider with a median score of 79%. The number of healthcare providers who 

delivered the TB screening intervention with high fidelity was marginally high – 6% more than 

those who implemented with low fidelity. Similarly, among the three components, we observed 

a fidelity score of 53%, TB awareness lower than scores on the TB diagnosis and TB symptoms 

questionnaire. Effective awareness through health education and counselling on TB is integral 
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to a successful implementation of the intervention, with clarity and focus on the importance of 

the intervention to the client.  

The continuous persistence of TB in Ghana is primarily due to patients’ noncompliance (152) 

and possibly loss to follow-ups. Therefore, adherence to the intervention components, 

particularly the awareness component by the healthcare providers, will improve adherence in 

patients with or without TB. Effective implementation of the TB screening intervention will 

result in high patient compliance and treatment success coupled with minimal loss to follow-

ups among PLHIV. Consequently, the TB/HIV comprehensive care approach is keenly centred 

on patient education and counselling. Education and counselling are the bedrock for 

understanding, acceptability, and delivery of the other components of the intervention. In 

addition, good education and counselling promote trusted patient and healthcare provider 

relationships and improve patients’ health-seeking behaviour. An HIV client with much trust 

for the healthcare provider is more likely to cooperate with the healthcare provider and follow 

advice. Therefore, providers will deliver as designed by the intervention programmers and 

extend to provide social support, mental health care, and other health promotion activities 

targeting the broader community on HIV/TB.  

 

8.2.4 Programme/Facility Level Fidelity 

The role of facilities in the implementation strategy of the TB screening intervention in 

controlling TB infection among PLHIV cannot be overlooked. Facilities establish 

implementation activities and procedures and determine and organize resources according to 

the implementation plan and requirement. The baseline for determining the facility fidelity 

level in this study was the presence and practice of the critical components, including intensive 

TB case-finding among PLHIV (ITCF), IPT initiation (IPT) in HIV clients confirmed of not 

having TB, TB infection control (TIC) and the programme review meeting (PRM). 

This study documents high adherence scores for delivering the ITCF, TIC and PRM 

components. The programme review meeting component obtained the highest adherence score 

of 90%. A quarterly TB review meeting was expected to be conducted at all levels to address 

all implementation challenges (71). In addition, the implementation of the infection control 

components is crucial in implementing the TB screening intervention because of its substantial 

public health benefit at both the HIV healthcare provider and the client levels. However, in 
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general, the implementation of TIC measures in the West African region was low (16), contrary 

to our findings. Our study was conducted in some selected district hospitals where general 

infection control is part of the management plan of action. 

In contrast, the IPT initiation component was poor. In Addition, the study generally shows that 

63% of the facilities adhere well to the implementation guideline – i.e., most scoring above the 

median score of 62.%. However, contrary to this finding, a study conducted by Charles et al. 

(2015) assessing the implementation of the intensive case finding (ICF), isoniazid preventive 

therapy (IPT), and infection control ("Three I's") of TB control at HIV treatment sites in lower-

income countries shows poor integration of guidelines and low implementation of HIV and TB 

services (16).  

The level of delivery of IPT components in our study influenced the overall adherence level 

documented. The use of IPT among HIV positives has not been fully operationalised yet in 

Ghana. IPT is currently used in specialised cases under clinicians’ observation at selected 

hospitals in the country. However, in many countries, including Tanzania (153), Kenya (154), 

Ethiopia (155) and South Africa (156), where TB and HIV are public health issues, IPT is being 

used to protect all PLHIV against active TB. The use of IPT was a recommendation by the 

WHO as an effective treatment for reducing TB incidence. Nevertheless, a study (16) 

conducted in the leDEA regions shows that IPT use for all adults living with HIV in whom 

active TB was diagnosed to be negative was generally low. The IeDEA consortium is an 

international research network of HIV care and treatment sites situated in seven regions 

globally. The level of implementation varies by region that reported from Asia/Pacific (17%), 

the Caribbean, Central and South America (CCASAnet (29)), Central Africa (0%), East Africa 

(12%), Southern Africa (21%), and West Africa (14%). These findings on IPT implementation 

resonates with our result. 

In general, the facility fidelity level covers the area of resources and training provided to 

support HIV care providers. For example, in terms of resources, most facilities studied possess 

TB screening questionnaires (74.1%) and guidelines (77.8%) at the HIV clinics. Nonetheless, 

other supplies such as TB/HIV clinical manuals, TB IE&C materials, and TB prevention and 

infection control guidelines are unavailable in most HIV clinics.  
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8.2.5 Combined provider and programme fidelity scores 

Policy guidelines and activities for facility managers and healthcare providers to implement an 

intervention within the health facility are interdependent. For instance, the healthcare providers 

depend on the facility managers to provide the resources to implement the intervention in the 

facility and vice versa. To the best of our information, this is one of the first studies that 

assessed the overall implementation fidelity of delivery as a combination of provider and 

facility level core activities of the intervention.  

This study documented a noteworthy overall (weighted) fidelity level. The study demonstrated 

a median weighted fidelity score of 67%, showing that only about half of the facilities were 

classified as high-fidelity facilities. These proportions of fidelity levels observed reflects the 

existing low and fluctuating level of the TB screening coverage (24). For instance, in 2018, 

when this study was conducted, according to the District Health Information Management 

System version 2 (DHIMS2) and programme data available, TB screening coverage was 40%, 

far below the target of 80%. According to the revised implementation of TB/HIV joint activities 

guidelines in Ghana (24), the TB screening intervention was expected to improve TB screening 

coverage. Nonetheless, Caroll et al. (2007) showed that the level of implementation fidelity 

influences programme outcome (27). Hence, the overall fidelity and TB screening coverage 

relationship was established in this study.  

This study found a strong positive relationship between TB screening coverage and overall 

implementation fidelity. The higher the implementation fidelity, the higher the TB screening 

coverage. Kalafat and others also found a statistically significant association between an overall 

facility fidelity and program level outcome (157). Other studies (111,158) found a significant 

association between overall implementation fidelity and observed outcome. 

This study assessed the facility level implementation fidelity and the provider level 

implementation fidelity separately and the combined facility-provider level fidelity. 

Comparing these three fidelities related to TB screening coverage showed that the combined 

fidelity was a better model for assessing implementation fidelity in health facilities. For 

instance, the model with the combined fidelity showed a good fit and a marked difference 

compared to the models with the separate fidelities. In addition, although the model with 

provider level fidelity showed a good fit, the statistics for assessing good fit (F-test, RSME, p-

value, R-squared, adjusted R-squared) were much better in the model with the combined 

fidelity. Hence, the weighted fidelity as a composite (overall) fidelity provided a clearer picture 
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of the general performance by the facilities on the extent to intervention delivery. Furthermore, 

evidence provided in this assessment includes information that facilitates evaluation and 

comparison and acts as a driver of behaviour change (159). Therefore, the separate fidelities 

contribute relative performance to implementing the intervention. 

In contrast, the overall fidelity assessment is critical for determining its holistic performance 

contribution to implementing the intervention within the facility. Facility managers face 

relative advantage challenges in prioritising limited resources for the implementation. Failure 

to prioritise the needed direction affects the healthcare provider's performance. The overall 

fidelity assessment relates to the health system performance assessment because it provides a 

valuable source of information for policymakers and intervention designers in their decision-

making on implementation strategies and resource allocation (160).   

 

8.2.6 Moderating factors of the implementation fidelity  

We assessed factors influencing the fidelity of the TB screening intervention delivery 

separately for provider, facility, and combined levels. The factors that influenced 

implementation fidelity at the healthcare provider level consisted of gender, cadre and the level 

of education of the healthcare provider. Facilities, where most HIV healthcare providers have 

a higher educational level with a clinical background, have a high fidelity level, similar to what 

other studies (161,162) found. Most studies also found that clinicians adhered poorly to 

guidelines (163,164); however, compared to non-clinicians in our study, clinicians' adherence 

is better. Competency is the skill and ability to perform a task influenced by profession and 

educational level. Therefore, Clinicians (medical assistants, professional nurses and auxiliary 

nurses) with post-secondary and tertiary education were more competent than non-clinicians 

and upper secondary academic level healthcare providers. 

At the facility level, factors relating to physical facilities and resources (including the TB 

screening questionnaire and TB screening guidelines availability), and health facility utilisation 

and staffing workload (including the number of PLHIV attending HIV clinics per month and 

number of patients per provider per month) significantly influenced facility level fidelity. 

Guidelines and resources availability is known to lead to simplified and standardised delivery 

of an intervention(165,166). In our study, high fidelity scoring facilities had significantly fewer 

clients who visit the HIV clinics monthly and lower monthly workloads than low fidelity 
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scoring facilities. In addition, it is worth noting that facilities with low fidelity had limited or 

no resources like the TB screening questionnaires and guidelines. A similar finding was 

acknowledged by Nansera et al. (2010) that understaffing and shortage of policy guidelines 

meant to facilitate the intervention are barriers to integrated TB/HIV services (167). 

At the combined level, supplies including IE&C materials availability emerged as a significant 

predictor of weighted fidelity of delivery. Facilities with IE&C materials obtained higher 

weighted fidelity scores than facilities without IE&C materials. IE&C materials help provide 

knowledge and increase participation to impact (168).  

Once all these moderators identified improve, the corresponding effect will enhance the 

delivery of the various intervention components. Ultimately, the implementation of the TB 

screening will be successful. This study corroborates existing knowledge that high fidelity 

(successful implementation) is associated with intervention outcome (20,88,169).  

 

8.2.7 Determinants of implementation 

Besides the relationship between moderating factors and fidelity of delivery, the study 

qualitatively explored the implementation determinants of the TB screening intervention at the 

HIV clinics in Ghana. Using the Consolidated Framework for Implementation Research as a 

guide, we grouped the determinants found under the four domains applicable to the study. 

These domains are the characteristics of the intervention, outer setting, inner setting and 

individual characteristics. 

At the intervention characteristics level, ease of the TB screening tool, goal setting, feedback 

and supervision were facilitators. Other studies have mentioned these factors as essential 

strategies to promote implementation (170,171), following goal setting with feedback and 

supervision, improved implementation of intervention improved (109,172). At the same time, 

transport cost for sputum collected was a barrier to implementing the TB screening 

intervention. Also, once healthcare providers see the intervention as complex, the expected 

outcome will have challenges. In a real-life setting, expectations about results are subject to 

factors, including the complexity of the intervention (173). The cost of collecting sputum was 

found as an implementation barrier under intervention characteristics. Having good knowledge 



  

168 

 

of and addressing the non-labour cost for implementing an intervention strategy will reduce 

gaps and help implement interventions well (174). 

At the Outer setting level, factors such as good referral relationships and chemical sellers key 

in community case-finding were promoters of the implementation. Good networking and good 

external stakeholders play an essential role in implementing any health intervention. A sound 

referral system confirms a good relationship between all stages of the health system. Amongst 

the advantages is an enhancement of implementation of an evidence-based health intervention 

like the TB screening with PLHIV attending HIV clinics. Stakeholders like the chemical sellers 

help promote and sustain the healthcare system up to date with the latest intervention and 

respond convincingly to new interventions (161) to improve the lives of the people they serve.  

The next domain of the CFIR that this study explored was the inner setting. With this domain, 

we found renovation and innovations as facilitators of the implementation. Innovation has been 

identified to influence implementation, and innovative facilities build an atmosphere conducive 

to attempting new methodologies (20,175). Nonetheless, limited or lack of privacy and 

inadequate space in other facilities to conduct the TB screening hindered the implementation. 

Consistent with our findings, Ayakaka et al. sought to explore the barriers and facilitators of 

TB contact tracing found insufficient space and lack of privacy for TB care, including 

counselling that required dedicated space (176) in settings where stigma is an issue.   

Finally, the fourth domain, individual characteristics, consisted of the acceptability of 

intervention as a facilitator and the commitment of healthcare providers as barriers to 

implementing the TB screening intervention. Acceptability of healthcare interventions to 

healthcare providers is a pertinent issue that requires consideration in the development and 

implementation stages (177). A study (178) also revealed that the acceptability of healthcare 

intervention might result in the improved implementation of the intervention in a real-life 

setting. However, other studies have also documented that healthcare providers' low or poor 

commitment inhibits the successful implementation of healthcare intervention (18,138). For 

instance, Howard et al. (18) believed that the level of commitment by facility managers trickle 

down to healthcare providers who turn to influence the implementation of health care 

interventions. 
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8.2.8 Linkage between findings and conceptual framework 

This study has confirmed the level of fidelity of delivery and the relationships between 

moderating factors and fidelity at the different levels of delivery of the TB screening 

intervention at HIV clinics, as indicated in the conceptual framework for this thesis (Figure 4). 

It has recognised different components of factors affecting fidelity at the provider, facility and 

combined levels. The study identified factors that determine the intervention's success or 

failure. The process domain of the Consolidated Framework for Implementation Research was 

not explored in this study and therefore, needs further research. 

 

8.2.9 Limitations of the study  

This study has some limitations and challenges that has to be considered when using the 

finding. We have discussed these limitations, peculiar to each of the papers, in detail in chapters 

4 to 7. This section, however, presents two significant limitations regarding the conduct of this 

study. 

The first limitation was using a self-response approach to collect the data. This type of approach 

leads to self-response bias or social desirability bias. Respondents may exaggerate their 

responses based on their knowledge about the research to look favourable rather than what they 

do regarding the intervention. This might introduce inaccuracy in the research findings. 

However, we used a third party to collect data and assured the participants' complete 

confidentiality and anonymity. This made the participants very open and answered our 

questions in details without any cause for alarm. The questions were also closed-ended and 

devoid of questions that would warrant respondents to provide an absolute categorical answer. 

This, we were sure, has minimised the bias.  

The second limitation was the number of FGDs conducted per facility. Although qualitative 

studies rely on satisfaction and saturation, this study has identified and conducted 1 FGD per 

facility from 8 out of 27 facilities. Because of small numbers, we could therefore not present 

facility-specific results but combined, analysed and presented the findings of the qualitative 

study as a whole. Nonetheless, the barriers and facilitators are applicable and generalisable to 

similar facilities.  

The last limitation was our inability to address the IPT initiation aspect of the study. Although 

the main interest of this research was to focus on the screening guidelines adherence point of 
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view and not necessarily to fully address IPT initiation. Nonetheless, our study found revealed 

that IPT initiation has not been implemented as planned. However, we addressed the IPT 

initiation partially as a component of facility adherence assessment of the implementation. 

Hence, exploring other reasons why the IPT initiation was not implemented as expected was 

beyond the scope of the study.  

 

8.2.10 Strengths of the study 

Notwithstanding the limitations mentioned above, this study has some important strengths 

worth discussing. First, the study contributes usefully to understanding the assessment of 

fidelity at diverse levels of the health facility system. Fidelity assessments usually were 

conducted at the provider level, with few at the facility level. This study evaluated fidelity at 

the facility, provider, and combined facility-provider levels in the same facility. In addition, 

the weighted fidelity assessment through the combination of provider-facility activities add to 

the existing approaches to fidelity evaluation. Hence, this piece of work contributes strongly to 

what is already known about fidelity assessment.  

The study significantly contributes to establishing a cut-off point for categorising fidelity into 

levels. This is a vital strength of the study because the cut-off point for setting the level of 

fidelity is missing in implementation science literature. 

An additional strength of this study is the methods used. The use of various data collection 

methods, including purely census-based, face-to-face interviews, record reviews, focus group 

discussions, and individual in-depth interviews, produced more comprehensive and reliable 

results than using one method. 

And finally, full participation of the PhD student in the fieldwork safeguards the quality of data 

collection and interpretation of the results, particularly with regards to the qualitative data. 

 

8.2.11 Implication for research 

This study revealed gaps in the information that needed to be addressed to provide a complete 

picture of the performance of the intervention. For example, it was anticipated that all the 27 

district hospitals studied would all have functioning HIV/ART clinics, conduct TB amongst 

people living with HIV, and have both X-ray and GenXpert machines for the confirmation of 
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the presence of TB in the district hospital. This was the case in all the selected 27 district 

hospitals. It was also expected that all the facilities studied were indeed earmarked to have 

begun the initiation of IPT to PLHIV, who were confirmed of not having TB. It was indeed the 

case, but the initiation had been delayed. And it was also expected that all the components at 

both provider and facility levels are implemented fully, especially at the facility level where 

facilities, resources, and procedures are discoursed and supplied to the core implementers 

(providers). These would have led to higher fidelity levels. The fact that these latter outcomes 

were not established revealed some grey areas which have implications for research, such as: 

 

 What are the proportional shares of the different provider level components of the 

intervention to the fidelity levels in the study area? 

 What are the proportional shares of the different facility-level components of the 

intervention to the fidelity levels in the study area? 

 What are the proportional shares of all the intervention components to the composite 

fidelity level in the study area? 

 How has the level of fidelity observed impacted the intervention outcomes in the study 

area? 

There has been no prior study that ever measured the proportional share of the intervention 

components to fidelity at the provider level or facility level or composite of both in the study 

area or assessed the impact of fidelity level on the health outcomes of the intervention. In 

addition, a study such as this current one is yet to be conducted in other facilities where the TB 

screening among HIV clients has been ongoing over some time but do not have both X-ray and 

geneXpert machines to confirm the test. 

The responses to these inquiries should offer more evidence to advance knowledge on the 

subject of implementation determinants and fidelity of TB screening amongst PLHIV attending 

HIV clinics in Ghana. 

 

8.2.12 Implication for policy and practice 

The level of fidelity determined in this study characterised by the TB screening coverage 

observed over time since the implementation of the intervention in Ghana (15,24) is evidence 

that the intervention is under-or partially implemented. This evidence should show the same in 

many other similar facilities in Ghana, where the intervention is ongoing. The fidelity level at 
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the provider level compared to the fidelity level at the facility level showed a clear difference. 

The facility-level saw a higher proportion implementing the intervention at a high fidelity level. 

The research saw 53% and 63% respectively implementing the intervention with high fidelity 

at the provider and facility levels. This finding raises the possibility that the level at which 

adherence is assessed may not necessarily translate into the extent to which the intervention is 

implemented; this needs to be tested in other studies.    

However, assessing implementation fidelity should go hand in hand with evaluating its related 

factors. In this study, provider fidelity is influenced by the level of education and the calibre of 

the provider. Nonetheless, at the facility level, fidelity is influenced by workload and the 

availability of intervention resources. Therefore, an intervention to ensure regular and 

additional training on implementing all critical constructs of the intervention will increase 

fidelity amongst HIV healthcare providers and realise the aims of the TB screening intervention 

amongst PLHIV in Ghana. 

Implementation determinants – barriers or facilitators – are credible means for improving the 

implementation process of intervention (85,176). Understanding these barriers or facilitators 

guides the selection of appropriate ways to improve the TB screening intervention 

implementation. The implementation of such an intervention would be more successful if the 

barriers – limited space for screening. Low commitment from health workers, etc. were 

addressed while promoting the enablers – good networking, cordial monitoring and 

supervision, uncomplicated nature of the intervention, etc 

This research revealed where the intervention designers could target actions to improve its 

implementation to realise potential benefits. In addition, lessons learned from the facility and 

the provider level fidelities may be relevant in scaling up the intervention to other health 

facilities and related interventions.  

 

8.2.12 Contribution of PhD  

This study is the first to understand the reason behind the low and fluctuating coverage for TB 

screening among PLHIV in Ghana. Furthermore, it assesses the degree and determinants of the 

TB screening intervention implementation amongst PLHIV attending HIV clinics in Ghana.  
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Assessment of fidelity or adherence at the facility level is not common in literature. This study 

added to the literature on assessing implementation fidelity within the health sector.  

Fidelity assessments mainly were conducted at the provider level, with a handful at the facility 

level. This PhD, through this study, had demonstrated that overall fidelity could be assessed as 

a combination of provider and facility level components. This process resulted in a combined 

fidelity, an advancement in knowledge and methodological innovation in implementation 

science. 

 

8.3 General Conclusion  

Implementation research provides enough idea into how fidelity of delivery and related factors 

are assessed to enhance the implementation of health interventions, particularly for 

underprivileged people. 

This study set out to assess the fidelity of delivery and explore the implementation determinants 

of the TB screening intervention among HIV clients attending HIV clinics in selected district 

hospitals in Ghana. This PhD applied existing methodologies innovatively to understand the 

fidelity of delivery at different levels and the implementation determinants associated with 

implementing the TB screening intervention.  

In conclusion, we demonstrated through this study that implementation fidelity is assessable at 

the programme/facility, provider and combined (provider-facility) levels of the healthcare 

delivery. We documented a high fidelity level among HIV healthcare providers and a 

marginally high fidelity level among the facilities. In addition, the study revealed a 

substantially high fidelity among facilities using the combined fidelity approach. There is a 

strong positive association between TB screening coverage and combined fidelity. The 

combined fidelity proved to provide an effective way of assessing the implementation fidelity 

of a health intervention at the health facility level than the separate fidelity. Therefore, 

assessment of fidelity using the combined approach would clearly portray the picture of the 

extent of implementation.  

The study clarifies that full delivery of the critical components of the intervention by facility 

managers and core healthcare providers jointly will improve implementation fidelity. 
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The moderating factors related to the provider fidelity of delivery were gender, profession and 

education level of the HIV healthcare provider. At the facility level, the moderators were 

availability of resources factors such as TB screening questionnaire and TB screening 

guidelines, number of PLHIV attending HIV clinic monthly, and the number of patients per 

provider monthly. And finally, at the combined level, the moderator was the availability of 

IE&C materials on TB screening.  

Additionally, implementation determinants of the intervention, such as ease of TB screening 

tool, feedback and supervision, good referral relationships, chemical sellers key in community 

case finding, renovations and innovations, and high acceptability of intervention among 

providers, facilitated the implementation. Conversely, the study documented factors such as 

transport costs for sputum collection, limited or lack of privacy and inadequate space to 

conduct TB screening, and low commitment of care providers as hindering the implementation. 
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Abstract  

Background: Decreasing the burden of TB among PLHIV through TB screening is an 

effective intervention recommended by the WHO. However, after over a decade of 

implementation in Ghana, the intervention does not realise the expected outcomes. It is also 

not well understood whether this lack of success is due to implementation barriers. Our study, 

therefore, sought to examine the factors influencing the implementation of the intervention 

among PLHIV attending HIV clinics at district hospitals in Ghana.    

Methods: This was a qualitative study conducted from 6th to 31 May 2019 in three regions of 

Ghana. We conducted 17 in-depth interviews (IDIs – comprising 2 regional, 6 districts and 9 

facility TB/HIV coordinators) and 8 focus group discussions (FGD – consisting of a total of 

65 participants) with HIV care providers. All responses were digitally audio-recorded and 

transcribed verbatim for coding and analysis using the Framework Approach. Participants 

consented to the interview and recording.  

Results: The main barriers to TB screening relate to the low commitment of the 

implementers to screen for TB and limited facility infrastructure for the screening activities. 

Facilitators of TB screening include (1) ease in TB screening, (2) good communication and 

referral channels, (3) effective goals and feedback mechanisms, (4) health workers 

recognising the need for the intervention and (5) the role of chemical sellers.   

Conclusions: Key barriers and facilitators to the intervention are revealed. The study has 

shown that there is a need to increase HIV care providers and institutional commitment 

towards TB screening interventions. In addition, cost issues need to be assessed as they are 

drivers of sustainability. Our study also advances the field of implementation science through 

Consolidated Framework for Implementation Research (CFIR) to better understand the 

factors influencing the implementation.  

Keywords: Barriers, Enablers, factors, TB screening, PLHIV, Ghana   

  

Background  

Even though much progress has been made in the fight against Tuberculosis (TB) and HIV 

coinfection globally, they continue to be the main public health threats and health systems 

concerns in many low- and middle-income countries [1,2]. The World Health Organization 

(WHO) global report on TB kept recognising TB as the main cause of ill-health and death 

among people living with HIV (PLHIV) worldwide, and especially in resource-challenged 

settings [3–5]. In fact, in 2018, about 17% (251,000/1,491,000) of TB related deaths were in 

PLHIV [6]. Notwithstanding, globally, the TB deaths among PLHIV had declined over time, 

by 44%, from 534,000 in 2000 to  

300,000 in 2017 [7]. According to the same report, about 51% of reported TB  cases were 

from PLHIV [7]. The impact of these two diseases has been immense on the performance of 
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health systems in poorly resourced countries and led to a reduction in global targets [8], 

particularly in sub-Saharan Africa [9].  

Early diagnosis and effective treatment of TB cases in PLHIV can avert many deaths 

[7,10,11]. To end the dual epidemics of TB and AIDS by 2030, ensuring people are healthy 

and supporting the well-being of all TB and HIV patients is a prominent strategy of the WHO 

and Joint United Nations Programme on HIV/AIDS (UNAIDS) [7]. The WHO recommends 

the following three policy packages to control the TB/HIV burden: (1) establish the 

mechanism for collaboration between TB and HIV program activities; (2) reduce the burden 

of TB among PLHIV, and (3) decrease the burden of HIV among TB clients [12]. The second 

package – which is the focus of this study – is made up of three intervention groups termed as 

the Three I's specifically; intensify  

TB case finding (ICF), isoniazid preventive therapy (IPT), and infection control for TB 

[12,13].  Among these interventions, the WHO recognised ICF, done through TB screening 

among PLHIV, as effective in reducing the burden of TB among PLHIV [13,14]. For 

example, in Ethiopia, TB screening effectively-identified 39% of PLHIV as presumptive  TB 

cases, of which 6% were confirmed with Xpert machine [15]. ICF was defined as "the 

systematic identification of people with presumptive active TB, in a predetermined target 

group, using tests, examinations or other procedures that can be applied rapidly" [16]. For 

PLHIV, ICF  would mean systematically screening for tuberculosis at every encounter with a 

health provider, among PLHIV,  the high-risk population for HIV, or those living in mass 

population settings [17].   

TB screening intervention ensures early detection of TB status followed by appropriate TB 

treatment or IPT among PLHIV [18]. Nonetheless, vast and persistent gaps exist in the 

detection and treatment of TB, including in PLHIV, especially in Sub-Saharan Africa [7]. For 

example, in 2017, only 64% of the estimated 10 million TB cases expected were reported, 

and most of the bottlenecks in detection and subsequent treatment of TB exist in the WHO 

Africa region where the burden of HIV co-infected with TB is highest [7].  

Ghana adopted and implemented the TB screening intervention to reduce the burden of TB 

among PLHIV [19]. In the 2015 global TB report, Ghana was listed among the forty-one 

countries with TB/HIV co-infection burden with the highest estimated numbers of TB 

incidences that accounted for 97% of the global total [20].  In 2017,  Ghana recorded an 

estimated  TB incidence of 152 cases TB mortality of 36 per 100 000 population [21]. Also, 

in the same year, about 21% diagnosed with  

TB had HIV [21]. Ghana started the TB screening of PLHIV in 2007, with plans to 

implement the IPT component in 2018.  The intervention in Ghana is such that all PLHIV 

attending HIV clinics must routinely be screened for TB with the aid of a simple 

questionnaire approved by WHO. The WHO-approved four-symptom questionnaire asks 

PLHIV for the presence of cough of any duration, fever, weight loss, and night sweats [22]. 

The presence of one or more symptoms means a positive screening, which requires further 

TB confirmatory testing through Xpert MTB/RIF (Cepheid, CA, USA) [23–25] and other 

possible tests, including sputum smear microscopy, culture for Mycobacterium tuberculosis 

and chest X-ray [26,27]. Those with confirmed TB are put on appropriate TB treatment, 

while those without TB may be initiated on IPT when available [28].  
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A review of literature on program indicators for Ghana shows that during the early stages 

(from  

2008 to 2012) of the implementation of the TB screening intervention, a high proportion of 

PLHIV (70% – 96%) were screened for TB at HIV care clinics [29]. Unfortunately, this 

observed success has not been sustained as programme data further revealed that in the years 

2013 and 2014, approximately 20% [29] and 59% [30] of PLHIV, respectively, were 

screened for TB as part of care. Moreover, between 2010 and 2014, no clear screening target 

was set. The guideline, as a result, was revised in 2014 with new TB screening targets set at 

56% for 2015, and progressively increasing the target to 80% in 2018 and further progress to 

90% in 2020 [29]. But in 2018 and 2020, 40% and 44% TB screening coverage were 

achieved, respectively, far below the annual target. Such slow and fluctuating progress and 

not sustaining coverage in Ghana is unknown since no research has been conducted to that 

effect. Implementation science is crucial in identifying and addressing implementation gaps 

when evidence-based interventions are delivered into routine practice. Such identified gaps 

can inform appropriate strategies for successful implementation. Despite over a decade that 

the TB screening intervention has been implemented in Ghana, little information is known 

about factors that influence its implementation. Hence, the current research has the potential 

of addressing this gap. To the best of our knowledge, this marks the first study to examine the 

factors (barriers and facilitators) influencing the implementation of TB screening among 

PLHIV with the WHO approved questionnaire.   

Our study was guided entirely by the Consolidated Framework for Implementation Research 

(CFIR) [31],  one of the many determinant frameworks available for understanding 

contextual and other factors influencing the implementation of intervention of proven 

effectiveness [32]. It is a comprehensive framework in implementation science [31]. It was 

developed to guide the successful implementation of interventions through ascertaining 

factors that may influence the implementation of the TB intervention in a given setting. This 

could help identify potential strategies for overcoming any challenges before the 

implementation.  

The CFIR comprises five domains: intervention characteristics, outer setting, inner setting, 

characteristics of individuals, and implementation process. The process domain entails 

planning, engaging, executing, and reflecting and evaluation that can only be ascertained in 

either a spiral or incremental approach to the implementation process [31], e.g., using the 

plan-do-study-act method through observation. Considering the focus of our study, we are 

therefore unable to include the process domain. We, therefore, chose the domains which were 

relevant and feasible to assess in the context of our study,  defined as follows[31,33–35]:   

1. Intervention characteristics: features of the TB screening intervention that may 

influence its effective implementation in Ghana. It comprises its perceived internal or 

external origin, evidence quality and strength, relative advantage, complexity and cost.  

2. Outer setting: concerns with external influences (factors outside the HIV care clinics) 

on implementation of TB screening comprising availability of resources, incentives, 

communication and networking among HIV care clinics in Ghana.  
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3. Inner setting: relates to characteristics within the health facilities delivering the 

intervention. These include stakeholders, compatibility and relative priority of the TB 

screening intervention, goal‐setting and feedback and the implementation climate.  

4. Individuals' characteristics: concerns with health care providers and TB/HIV 

coordinators personal factors that may affect the implementation of the TB screening 

intervention. It consisted of health care providers' knowledge, beliefs, age, and years of 

practising and professional background.    

  

Methods  

Aim and design  

We conducted an exploratory and purely qualitative study using in-depth interviews (IDIs) 

and focus group discussions (FGDs) on understanding the barriers and facilitators of 

implementing the  

TB screening intervention among PLHIV attending HIV clinics in the Northern, Eastern and 

Central regions of Ghana. The CFIR [31] guided the design, interview guides, data collection 

and analysis and reported in line with the Standard for Reporting Qualitative Research  

(SRQR) [36].  

  

Setting of the study and the intervention  

This study is part of a more extensive study conducted in Ghana. Ghana has ten traditionally 

administrative regions. The regions are subdivided into 216 districts, with most districts 

having a district hospital. There were 144 district hospitals, out of which 100 had HIV clinics 

while conducting this study. The national TB program plan was to initiate IPT among PLHIV 

with a negative TB screen at HIV clinics in Ghana, and 27 district hospitals were earmarked 

to start the implementation, after which it would be scaled up to other district hospitals [19] 

as described and published elsewhere [37,38]. Therefore, the main study was conducted in 

the 27 district hospitals across all the regions. Also, the ten regions were grouped into three 

ecological zones (Savannah,  

Forest and Coastal). One region was randomly selected from each zone to conduct this study. 

Therefore, this study was conducted in the three chosen randomly regions and their respective 

districts and district hospitals that were part of the extensive study (the 27 district hospitals).  

The National Tuberculosis Programme (NTP) designed the TB screening intervention and 

implemented it through a cascading process at the regional, district, and facility levels and 

coordinated by TB/HIV collaborative committees. At each level, a TB/HIV coordinator was 
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appointed "to be responsible for the day to day running of programme implementation and 

oversight of TB/HIV collaborative activities" [29]. At the same time, the healthcare providers 

at the HIV clinics deliver the intervention to PLHIV.  

  

Characteristics of the interviewees, recruitment, and sample selection  

We gathered information from TB/HIV coordinators and HIV care providers. Based on the 

threezone of Ghana, we randomly selected one region from each of the zones to make up 

three regions. All the districts and district hospitals that were part of the more extensive study 

were involved in this study. We purposively selected the regional, district and facility 

TB/HIV coordinators to conduct IDIs to elicit information mainly at the facility level while 

HIV healthcare providers working in the HIV clinics for at least one year were selected to 

conduct FGDs to gather information at the provider level. Healthcare providers who did not 

provide direct care to PLHIV and unavailable TB/HIV coordinators at the research time were 

excluded. The head of the field team selected participants with support from colleagues and 

the head of HIV clinics in the case of the FGDs.   

Pre-informatory letters were sent to the selected region and districts directors of health 

services and the facilities involved, informing them of the study. Potential participants were 

noted and approached on the day of the data collection. Participants were recruited based on 

availability, especially for the FGDs and interview appointments were explicitly booked for 

the IDIs when an eventuality occurred. All the participants consented before participation. In 

all, 17 TB/HIV coordinators (2 regional, 6 district and 9 facilities) and 65 HIV healthcare 

providers were included.    

  

Data collection   

IDI and FGD guides were developed based on the four domains in the CFIR framework that 

we had identified to apply to our study. The IDI guide partly focused mainly on the 

characteristics of individuals' domains which relates more to the provider level. The FGD 

guide also concentrated on the inner setting domains, which relate to the facility level. In 

addition, both guides also covered the intervention characteristics and outer setting domains. 

Fact-to-face IDIs were conducted with TB/HIV coordinators and FGDs with HIV healthcare 

providers.   

Three field officers (4 members per team) worked in one region each to collect data for this 

study.  

The teams had 5-days of practical training, including role-play on the IDI and FGD guides. 

The IDIs and FGDs were conducted in English and audio-recorded using digital voice 

recorders under the permission and consent of the participants. The FGDs were between 7 – 

10 participants, depending on availability. Interviews and discussions were held in isolated, 

convenient and conducive places to ensure privacy. Interview recording times ranged from 

about 45 minutes to about 70 minutes. Data collection was from 6th to 31st May 2019.  

The audio-recorded interviews and discussions were transcribed verbatim for analysis. SNB 

listened to the audiotapes, compared them with the transcripts and edited them when needed 
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to ensure the transcripts had the same information as the audiotapes. The audio recording was 

also used to fill in gaps in the notes. SAO reviewed and imported the transcripts into 

MaxQDA Analytics Pro Software 2020 for coding based on the CFIR. To ensure anonymity, 

responses from study participants, unique numbers had been assigned to participants and 

were used when presenting quotes from each respondent under the result section.  

  

Data analysis   

The study's data was analysed by SNB and SAO using the Framework Approach [39], which 

applies both inductive and deductive methods. The framework approach involves six iterative 

steps being (1) familiarisation with the data, (2) generating initial codes or assignment of 

primary codes to the dataset to describe the content, (3) searching for patterns and codes 

across the different interviews, (4) codes revision, (5) codes definition and (6) producing the 

report through the interpretation of results was adopted. The inductive method involved steps 

1 and 2, while the deductive method involved steps 3 to 6. The codes were discussed and 

compiled into a codebook to guide the coding and categorisation of the data. The deductive 

analysis approach involved coding units of data according to the CFIR, with themes 

categorised based on defined factors (barriers or facilitators).  

On the other hand, the inductive approach was used to identify new themes or unexpected 

findings aside from the CFIR through coding and categorisation. The transcripts were coded 

in MAXQDA Analytics Pro Software 2020 using the codebook developed. During the coding 

process, the emerging themes were linked to four domains of CFIR.   

  

Ethical considerations  

This study which is part of a large project obtained ethical approval from the University of 

the  

Witwatersrand, South Africa (ref: M190110) and the Ethical Review Committee of the 

Ghana Health Service (ref: GHS-ERC002/01/19). All procedures involving human 

participants performed in this study were in accordance with the ethical standards of the 

institutional and national research committee and with the 1964 Helsinki Declaration and its 

later amendments or comparable ethical standards.  

  

Results  

Characteristics of Participants  
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Table 1 summarises the total number of participants recruited from the randomly selected 

three (Northern, Eastern and Central) regions. We conducted 17 IDIs with TB/HIV 

coordinators from these three regions. Additionally, we conducted eight FGDs with HIV care 

providers from eight IHV clinics, respectively. A total of 65 HIV healthcare providers 

participated in the eight FGDs.  

  

Table 1: Total number of enrolled participants from the Northern, Central and Eastern regions  

Participants   Type of data collection   Savannah  

Zone   

Forest  

Zone  

Coastal  

Zone  

Total  

Regional TB/HIV 

coordinators   

In-depth interview (IDI)   0  1  1  2  

District TB/HIV coordinators  In-depth interview  (IDI)  1  2  3  6  

Facility TB/HIV coordinators  In-depth interview  (IDI)  2  4  3  9  

HIV care providers   Focus group discussion (FGD)  2  3  3  8  

HIV care providers   Number of participants for the  

FGD  

14  29  22  65  

  

Table 2 displays the background characteristics of the participants involved in the study. Out 

of the 17 IDIs conducted, 2 (12%) were regional, 6 (35%) were district, and 9 (52%) were 

facility TB/HIV coordinators, respectively. Most of the TB/HIV coordinators who 

participated in the IDI were males (n=11, 65%), while 6 (35%) were females. They age from 

27 to 59 years old. And have worked for between 2 to 20 years, with over 82% having 

tertiary, while about 17% postsecondary non-tertiary education level. On the other hand, out 

of the 65 FGD participants, 39  

(60%) were females, and their ages ranged from 24 to 59 years old. Most of them were 

clinicians (nurses) and had worked in an HIV clinic for between 1 to 15 years. Among the 

FGD participants, about 55% had attained tertiary, 39% had post-secondary non-tertiary, and 

6% had upper secondary level of education.  

Table 2: Background characteristics of study participants  

Characteristics  Number (%), median (range)  

FGD (n=65)  IDI (n=17)  

Sex      
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Female  

Male  

39 (60.0)  

26 (40.0)  

6 (35.3)  

11 (64.7)  

Age (median, range)  32 (24 – 59)  37 (27 - 59)  

Level of education       

Upper secondary  

Post-secondary non-tertiary  

Tertiary  

25 (38.5)  

4 (6.1)  

36 (55.4)  

0  

3 (17.6)  

14 (82.4)  

Profession       

Clinician  

Non-clinician  

39 (60.0)  

26 (40.0)  

-  

-  

Years  working 

 (median, range)  

3 (1 – 15)  6 (2 – 20)  

  

Factors influencing the implementation of TB screening among PLHIV  

The themes emerging from our data were linked to the four domains of the CFIR (Table 3). 

The study has shown that barriers to TB screening include lack of commitment of health 

workers to screen HIV clients, limited or lack of privacy and space allocated for TB 

screening activities. Further, the enablers of TB screening relate to ease in TB screening, 

good communication, and networking between colleagues within the HIV clinic and within 

the facility. Other enablers included stakeholder engagements, good referral channels and 

health workers recognising the need for the intervention. These are described in detail in the 

following section.   

  

Table 3: Emerging barriers and facilitators linked to CFIR domains  

Domain  Themes  

Facilitators  Barriers   

Intervention 

characteristics  

Ease of TB screening tool  Transport  costs  for 

 sputum collected  

Goals setting, feedback and 

supervision  

  

Outer setting  Good referral relationships    

Chemical  sellers  key  in 

community case finding  
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Inner setting  Renovations and innovations  Limited or lack of privacy and 

inadequate space to conduct TB 

screening  

Individual characteristics  Acceptability of intervention 

among providers  

A  low  commitment  of 

 care  

providers  

  

Intervention Characteristic  

In exploring the features of the intervention that might influence or impede the 

implementation of the TB screening intervention at the HIV clinic, our study found factors 

such as ease of the TB screening, and goal setting, feedback and supervision as facilitators. In 

addition, aside from the facilitators related to the intervention characteristics domain found, 

some barriers such as transport cost for sputum collected were identified. These facilitators 

and barriers found are presented below.    

Ease of TB screening   

Across our in-depth interviews and focus group discussions held, it was evident that the TB 

screening intervention was not challenging to implement. In exploring the complexity of TB 

screening, all the participants in the study stated that it was not complicated.   

"…the screening itself is not complicated" – FGD with HIV care providers group 7  

"The screening, for us, it is not complicated"- IDI with Facility TB/HIV Coordinator 1  

"It is not complicated because if you take a good look at the screening tool it has all 

the questions you need to ask the client so it makes it easy" - FGD with HIV care 

providers group 5  

Goals setting, feedback and supervision  

National targets drive TB screening. However, the providers set facility-specific annual 

targets of cases to screen and detect from the interviews and discussions. Implementation of 

the intervention is monitored through monthly or quarterly reports from the providers to the 

district coordinators.  

In addition to the reports, the coordinators embark on quarterly field visits. During such 

visits, the patients are interviewed to verify the implementation of the intervention. This was 

perceived as a facilitator to implementation.  

"We go on supportive supervision…There is also a database for reporting. Through 

that database, we are also able to monitor what they [providers] are doing, give 

feedback and discuss issues… When we go on monitoring and supervision we look at 

their data and interview some of the patients and they attest to the fact that 

they[patients] have been screened for TB and the data that they [providers] have also 

shown that they [providers] have been screening the patients for TB"- IDI with 

Regional TB/HIV Coordinator 1  
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District-level reports are prepared and sent to regional and national offices for dissemination 

and further decision making. There are also validations and peer reviews of reports. The care 

providers agreed that the feedback they receive "are helpful because you see where you have 

gotten to, and you see where your lapses are and where you have to put in more effort to 

improve." – IDI with Clinic head  

Transport costs for sputum collected  

The project's activities are decided and budgeted for at the national level. Therefore, the 

region or the district works with the budget line given them by the national program. The care 

providers stated that donors essentially bear the cost of TB screening. The main cost incurred 

by the providers is transportation costs for sputum transfer. This cost is seldom reimbursed, 

and, in many cases, the refunds are delayed. Therefore, the health workers bear the 

transportation cost.  

"When you screen somebody we have to take it to the lab and someone has to take 

transport to this place, if they have motor bicycle they have to fuel it. If the facility 

does not have motor bicycle then they have to pay for transportation. Some money 

comes for sputum transport but it is not enough as compared to the number of sputum 

that we have to pick from all the areas to the lab. So sometimes they incur so much 

money and what we do is that we place a book at the lab so anyone who brings 

samples to the hospital, they will write their names. So when money comes for 

sputum transfer we just share it for them but the money is not enough" - IDI with 

District TB/HIV Coordinator 4  

"The cost incurred includes the cost of transporting samples to the teaching hospital. 

We have to send samples to Cape Coast Teaching Hospital for culture "-IDI with 

Facility TB/HIV Coordinator 1  

  

Outer setting   

In exploring factors outside the HIV care hospitals, it emerged during our FGDs and IDIs that 

interactions with care providers in other facilities, referral relationships, and chemical sellers' 

roles were facilitators to the TB screening intervention, as discussed in detail below.  

Referral relationships  

The providers explained that their clinics relate with or network with their colleagues in other 

facilities who also implement TB screening intervention among PLHIV. The networks 

involve liaising with them, referring cases to them, discussing complex case management, 

sharing resources, and attending training and workshops. The care providers added that the 

relationship and collaboration between the districts and their respective facilities are 

excellent.   

 "We have the Genexpert. We are the only facility that has it in the whole Tamale  
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Metropolis and they [other HIV clinics] all come to use it. They have our phone 

numbers. They call us as they come here to take their results from us … they come 

here, they bring their clients to us... we have a WhatsApp group so we are always in 

contact. So we have a network and the network is really strong and because we have 

each other's numbers, anytime there is a problem, it's easier for us to communicate 

and assist each other." – IDI with facility TB/HIV Coordinator 9  

"With the HIV clinic we collaborate, when you come and you have HIV, we screen 

you for TB, you have TB we screen you for HIV, it is like our one-stop shop. We just 

do everything for you but if you have to be referred, you are referred" - IDI with 

Facility  

TB/HIV Coordinator 7  

Chemical sellers key in community case finding  

The district-level coordinators added that chemical sellers were essential stakeholders 

because they are the first point of call within the communities. Chemical sellers are the first 

point of care, especially when people experience mild symptoms of illness. During our 

interviews, our participants confirmed the role of these chemical sellers in TB case finding in 

the communities.  

A coordinator stated that "when somebody is coughing, the first point of call will be 

the chemical seller to get some medication. So we work with them, from time to time 

we meet them and we discuss how they can link those cases to us so that together we 

help the patients" – IDI with district TB/HIV Coordinator 4  

"The chemical sellers...because that is the first point of call, they are very important to 

case finding and screening so we always engage them."- IDI with district TB/HIV 

Coordinator 2  

  

Characteristics of individuals  

The characteristics of the individuals involved in the implementation were explored to 

identify their influence on the conduct of the TB screening intervention. As presented below, 

we found the acceptability of TB screening intervention among providers as facilitators and 

lack of commitment of care providers as a barrier that influences the implementation.    

Acceptability of intervention among providers  

The intervention is also widely accepted among care providers. In all the facilities involved in 

the study, the providers acknowledge the need for TB screening among PLHIV. They added 

that the intervention is good and advantageous to PLHIV. Therefore, the intervention is 

important and needful because it will help in the early detection and treatment of new cases.   
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"…HIV clients are prone to get TB…so there's a need to screen them to know their 

status." – IDI with facility TB/HIV Coordinator 6  

"Yes, there is the need because every person living with HIV must be tested for TB 

because if they are tested and they are active or positive, they can be put on drugs so 

that they are treated or they are cured on the TB" – FGD with HIV care providers 

Group 8  

Low commitment of care providers  

Although generally, the health workers have accepted the need and relevance of the 

intervention, some health workers' attitudes towards the intervention were perceived as a 

barrier to implementation. Health workers carry out TB screening; therefore, their 

commitment or otherwise will directly affect the success of the intervention. Our participants 

alluded to the fact that a major problem is the willingness of some care providers to 

implement the intervention.  

"I think it's the human factor. The will to want to implement the tool is the problem… 

but it's the commitment."- IDI with Facility TB/HIV Coordinator 9  

"The steps are not cumbersome but then, it is the support that is not coming from the 

facility level, you only ask for cough, that is the cardinal sign but then the 

commitment is not there on behalf of the health workers"- IDI with Regional TB/HIV 

Coordinator 2  

"Screening is not anything difficult but I think, because of the infectious nature of TB, 

most of the people don't want to involve themselves in it"- IDI with District TB/HIIV 

Coordinator 3  

  

Inner setting  

The participants highlighted internal factors such as space, privacy, renovations and 

innovations as key determinants to TB screening. These infrastructural and structural changes 

within the HIV care clinics are further elaborated on below.  

Privacy and space   

According to the participants, lack of privacy and inadequate space at the TB/HIV care units 

within the hospitals/clinics is a potential barrier to TB screening. Congested spaces allocated 

to TB screening also pose a threat to the providers' health. Other providers mentioned that 

they did not have a laboratory for their collected samples. They added that these issues 

hindered the smooth implementation of TB screening for PLHIV. For example, during a 

focus group discussion, it emerged that "privacy is a paramount problem in our unit, the place 

is always choked." – FGD with HIV care providers Group 9  

"The unit we have for both TB and HIV clients is very small because both of them 

come to the same place on the same days for medication, screening and other 

activities… the place is even congested, their confidentiality is at stake" - FGD with 

HIV Care providers group 3  
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Renovations and innovations  

The providers also reported that there had been changes in some health facilities to enable TB 

screening activities among PLHIV. These changes included creating additional rooms for 

TB/HIV activities, introducing new HIV registers, electronically capturing patients' data, and 

acquiring other screening equipment. The providers also explained that these alterations help 

in implementing the intervention.    

"…there is a new HIV register. Unlike the former one where it was not clearly 

[stated] in it, it was not enforced whether the HIV client has been screened for TB 

unless in the folder but this time around, in the folder, in the register, [and] on the e-

tracker, it demands that.  

And that will encourage, it will push service providers to pay more attention to TB 

screening..." – IDI with TB/HIV Coordinator 3  

  

"…introduction of the screening tool is helping the work… the x-ray is also helping 

with the screening and at the lab we have the gene expect that is also helping to detect 

cases, so policy-wise I think that is where the nation is now, trying to use the best of 

equipment to get the best of result." – FGD with HIV care providers Group 6   

  

  

Discussion  

The ultimate goal of TB case-finding and treatment is to cure the individual who has the 

disease, decrease its spread to other persons, mitigate death and avert disease-associated 

disability. Therefore, when cases are unidentified, treatment initiation is impossible. Not 

treating infected persons and noncompliance to TB treatment exposes the treatment cascade 

to failure, relapse and drug resistance with its associated complications [40]. The current 

study is critical as it reveals the existing factors (barriers and enablers) implementing TB 

screening among PLHIV in Ghana.  

 The emerging barriers and facilitators fall under the four domains explored in the study. 

Barriers to TB screening emerged from individual characteristics (i.e. low commitment of 

health workers) and inner setting (i.e. facility space and privacy allocated for screening 

activities). Facilitators of TB screening (emerging from all four domains) include (1) ease in 

TB screening, (2) good communication and referral channels, (3) effective goals and 

feedback mechanisms, (4) health workers recognising the need for the intervention and (5) 

the role of chemical sellers.   

In this study, the commitment of health workers towards the intervention is a barrier to 

implementation. In clinics where the workforce is lax and partially involved in the screening 

process, the outcome of the intervention is also affected. Low commitment of health workers 
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towards TB control practices was cited by Tamir et al. (2016) as a barrier to achieving 

outcomes. This was purported to have been caused by many health workers' lack of 

motivation and interest in the intervention. Also, the health workers not being reimbursed for 

going the extra mile to transport sputum samples out-of-pocket affects the sustainability of 

implementing TB screening among PLHIV.  

Given that one of the facilitators for TB screening was recognising the need for the 

intervention incentivising health workers for incidental costs incurred and continuous 

engagement with them through training workshops [41] is plausible to drive commitment 

towards effective implementation. Cost is a primary driver of sustainability. Therefore, a 

broader dialogue on the cost of TB screening and its accompanying resources is needed, 

especially in this era of a global Covid-19 pandemic. Resource limitations re-directed and 

limited donor aids will leave some interventions strained, and TB is no exception. Tamir et al. 

(2016) also noted that renovations and other structural changes were not done due to financial 

constraints [42].   

Quite relative to the involvement of health workers is the risk associated with screening, 

sputum collection and care of TB patients in congested spaces [42]. The staff-patient ratio 

aggravates the situation in these HIV clinics, where space and privacy are compromised 

because of resource constraints. In similar studies in Nigeria and China, the health workers 

adopted ways to keep their consulting and treatment areas well ventilated to control the 

spread of TB. Some health workers expressed concern over their health and safety, 

considering TB's contagious [43,44]. Addressing issues of space will boost the commitment 

and implementation drive for TB screening activities [45]  

Our study also revealed that TB screening and case finding cascade includes informal players 

such as chemical sellers. As noted above, chemical sellers are stakeholders in Ghana's health 

system and mediate social behaviours of health [46]. This group of 'treatment outlets' offer 

treatment options to TB patients and help mainstream health workers detect cases. Therefore, 

there is a need to constantly engage and liaise with the chemical sellers to effectively 

implement TB screening through active case finding [47]. Networking and communication 

among health workers through sharing testing equipment and social media platforms like 

WhatsApp have offered collaboration opportunities for TB screening and case detection. The 

TB treatment chain has equally been strengthened through these internal and external support 

structures that the health system has. This provides an opportunity for driving implementation 

using these facilitators. Overall, the implementers noted that the TB screening intervention 

among PLHIV attending HIV clinics was important and necessary in reducing or decreasing 

the burden of TB in HIV clients in Ghana.   

Strength and limitation  

Our study is the first to document the factors that influence the implementation of TB 

screening among HIV clients in Ghana. Also, a fundamental implementation outcome – 

fidelity – is unpacked from an implementer's perspective to shed light on inherent, latent and 

apparent factors that determine the extent to which the TB screening intervention is carried 

out in HIV clinics in Ghana. Our study also utilised a combination of robust implementation 

frameworks to explore TB screening in Ghana holistically. This has allowed for an 

unconventional approach to identifying implementation bottlenecks and advantages that 

researchers, implementers, and policymakers can leverage to reach Ghana's optimum TB care 

targets.   
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The main limitation of our study is that only seven providers participated in some of the 

FGD, which violates the minimum number required for an FGD. Nonetheless, we found 

energetic interactions among participants in such discussions, which led to stimulations and 

providing firsthand information and new ideas from the HIV healthcare providers.   

  

Conclusion  

Our study presents critical points for the TB/HIV community despite the above limitations. 

First, our work shows that although there are barriers to implementing TB screening among 

PLHIV in HIV clinics in Ghana, the enablers or facilitators would contribute to case 

identification and eventually treatment of TB among PLHIV. Second, there is evidence of an 

overall recognition of the need for the intervention. Third, there is also a need to: (1) 

strengthen commitment of health workers; (2) address space constraints at the HIV clinics (3) 

deliberately and constantly engage other influential stakeholders such as chemical sellers and 

(3) explore sustainable ways for caring for this vulnerable population beyond donor support, 

especially during the Covid-19 pandemic when economies are under pressure to thrive, and 

foreign aids are gradually diminishing or being re-directed. Finally, our study showed that 

there are more facilitators to leverage to achieve successful implementation and optimal 

coverage of TB screening among PLHIV in Ghana.   

This study may also provide relevant insights to engage with Ghana Health Services in 

developing the intervention to ensure outcomes from this study are utilised.   
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Abstract  

Background  

Implementation outcome assessment such as fidelity is essential in implementing health 

intervention. Limited studies that have been conducted have assessed fidelity separately at the 
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healthcare provider level or facility level with managers. However, there might be variations 

in facility resources and their utilization, skewing such comparisons. We, therefore, would 

like to investigate whether a combined provider-facility level fidelity is a more effective 

assessment. We aim to describe the weighted fidelity of implementing the guidelines for TB 

screening among PLHIV and examine its effect on TB screening coverage at selected HIV 

clinics in Ghana.  

Methods  

We used cross-sectional study and collected data from 226 HIV care providers and 27 

managers of district hospitals implementing the TB screening intervention at the HIV clinics. 

We also extracted information from TB registers monthly for 2018. Weighted fidelity was 

measured based on the extent to which the intervention was implemented, considering both 

the facility and the provider level assessments. Response scores and extracted data on fidelity 

were analyzed and summarized using the median and inter-quartile range for non-normal data 

such as fidelity scores and coverage and frequencies and percentages for categorical data 

such as resources availability.  

Linear regressions models were fitted for TB screening coverage using the fidelities 

separately.  

Results  

The study revealed that the weighted fidelity median score was 67% (IQR: 59.9 – 74.9%), 

and the TB screening coverage was 71.3% (IQR: 56.9 – 96.7). Weighted fidelity of delivery 

was statistically associated with TB screening coverage (p<0.01). All the moderating factors 

investigated have no statistical association with weighted fidelity of delivery (p>0.05) except 

for IE&C. Facilities with TB IE&C materials available had a significantly (p=0.025) higher 

median fidelity score 75.4% (74.9 – 88.5) than their counterparts 65.7% (59.4 – 72.6).  

Conclusions  

The combined provider-facility level assessment of fidelity demonstrated that weighted 

fidelity of delivery is positively associated with TB screening coverage and provided a better 

platform for assessing implementation fidelity. It also showed that the availability of IE&C 

materials significantly moderates the weighted fidelity of delivery. Weighted fidelity is an 

efficient way of holistically assessing fidelity within health facilities.   
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Background  

Programme implementation is vital in achieving and strengthening desired health intervention 

results. Effective implementation of an intervention at a health facility requires combined 

multisectoral effort, i.e. it relies on both the facility managers, the health care providers or 

workers and facility resources for the intervention to improve health outcomes. A review of 

several health care interventions implemented within health facilities revealed that the 

programmers had provided guidelines for management and core implementers (health 

workers) to aid implementation [1,2]. For example, the policy guideline for conducting TB 

screening among PLHIV attending HIV clinics in Ghana contained specific guidelines and 

activities to be provided by the facility as a unit and another set of policies and activities to be 

delivered by the health worker for the intervention to be successfully implemented in the 

facility [3]. However, there exists little information on the extent of holistic implementation 

of the intervention.   

Most studies assessed fidelity of delivery separately, either at the facility level or the provider 

level. However, there might be variations in facility resources which might skew the 

comparison. Though the provider level or facility level adherence or fidelity provides an 

important measure for identifying specific components for implementation improvement and 

tracking the progress, they fail to provide an easily accessible picture of the performance of 

the implementation [4] on an intervention outcome. According to the Institute of Medicine 

(IOM) [5], combined measures are an aggregation of individual performance measures into a 

https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0968-1#Sec2
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summary score, thereby reducing the amount of data to be processed, leading to a clearer 

picture of overall fidelity. It serves multiple purposes, including the "provision of a summary 

of the extent to which management has created a "culture of excellence" and designed 

processes to ensure high performance in delivering services throughout the organization, 

benchmarking of organization's performance against high-performing organizations and to 

monitor changes over time, tracking a particular components' performance, providing 

performance criteria to use in selecting high-performing facility, and for identifying high-

performing facilities which can then be studied to identify characteristics that distinguish 

them from lower-performing facilities" [4].   

Implementation science research assessments of health interventions revealed that 

interventions are mostly not delivered as designed by the intervention's designers. This is 

referred to as implementation fidelity or adherence to the delivery [6–8]. As discussed earlier, 

some of these studies assessed fidelity of delivery from either the health workers' perspective 

[9] or the facility (managers') perspective [10]. Weighted fidelity to combine both are lacking 

in the implementation science literature. The term weighted fidelity is used in this study as an 

umbrella to refer to the combination of whether the facility managers adhere to protocol 

guidelines of the implementing the TB screening intervention at the facility and whether the 

HIV healthcare provider adheres to the clinical guidelines and activities for delivering the 

intervention as is. Weighted fidelity, a composite measure, is essential to fully understand the 

extent of implementation to maximize the potential for effectiveness and relate to observed 

intervention outcomes.   

Implementation fidelity (including 'weighted' fidelity) is a component of process evaluations 

[11,12], which documents whether the intervention activities have been delivered as intended 

and resulted in a separate output [12,13]. Process evaluation may be conducted periodically at 

any phase of the intervention evaluation [14] by reviewing the activities and output 

components to assist stakeholders in seeing how the intervention is performing. That is, the 

assessment can be done at the feasibility, effectiveness or implementation stages. Weighted 

fidelity of delivery is a complex mix of health providers' and facility managers' adherence. 

The TB screening activities from the providers' level will have to be aggregated at the facility 

level and combined with the facility managers' TB screening implementation activities. 

Studies have proposed and used different evaluation methods to fully understand the extent of 

the implementation [14]. Mixed methods evaluations had been proposed by some studies 

[15,16]. Other studies also proposed quantitative methods through observation and self-
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reporting [14], recording of sessions, transcription, and rating a random proportion against a 

checklist [8,17] to assess fidelity of delivery. Irrespective of all these approaches, multiple 

methods have been recommended to overcome the limitation of the individual methods [18–

21]. They proposed that more consideration on the choice of method should be placed on the 

resources available for conducting the study and the context in which the study is to be 

undertaken. Quantitative approach through self-reported and record reviews work 

alternatively well when the research is resource-constrained and if stigmatization was going 

to be an issue especially when observation was going to be a paramount choice of method. 

This latter approach also provides in-depth understanding of the factors influencing fidelity 

[21] and is able to relate fidelity of delivery to intervention outcomes observed.   

Fidelity of delivery occurs within the implementation process [11] to achieve intervention 

outcomes. The extent of full delivery of the intervention is also influenced by some factors 

including availability of resources, health workers, workspace, etc. [22]. To take the 

complexities of the fidelity assessments and its related factors into account, a theory needs to 

include factors that potentially influence fidelity and the components for determining fidelity. 

Many frameworks to assess fidelity exist. One such integrated framework is the Conceptual 

Framework for Implementation Fidelity by Carroll et al. [23].  

Carroll et al.'s [23] framework provides guidance to measure fidelity and its related factors. 

The framework proposed that the relationship between the implementation of evidence-based 

intervention and its outcome may be influenced by fidelity (the extent to which the 

intervention is delivered as is). They proposed further that "the measurement of 

implementation fidelity is the measurement of adherence, i.e., how far those responsible for 

delivering an intervention actually adhere to the intervention as its designers outline it. 

Adherence includes the sub-categories of content, frequency, duration and coverage (i.e., 

dose). The degree to which an intervention's intended content or frequency is implemented is 

the degree of implementation fidelity achieved for that intervention. The level achieved may 

be influenced or affected, (i.e., moderated) by certain other variables: intervention 

complexity, facilitation strategies, quality of delivery, and participant responsiveness" 

Finally, according to Carroll et al. [23], when the critical components of an intervention are 

identified and implemented well, then an implementation said to be successful.  

The framework provides a systematic method that can be used to assess fidelity and its 

related factors and has previously been used in different sectors of life [23,24]. However, to 

the best of the authors' knowledge, no research had ever assessed weighted fidelity of 
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delivery. Therefore, this study extends previous research by using a systematic approach to 

advance initial strategies that could be used to improve fidelity assessment in the health 

sector.   

The strategies outlined in this paper are to be well-thought-out within the context of TB 

screening among PLHIV attending HIV clinics in Ghana. TB screening is an early TB 

detection strategy aimed at decreasing the burden of TB in PLHIV and AIDS. The technical 

policy and guidelines for TB/HIV collaboration in Ghana spelt out various activities and 

guidance to pursue at multiple facilities. The TB screening intervention was to be carried out 

"as part of the health sector response to the intersecting TB and HIV epidemics (sector-wide 

approach –SWAP), and as part of the essential health care package (EHP) in Ghana" [3].  The 

intervention consisted of standard components delivered by the facility managers and 

components provided to all HIV clients by the HIV health worker. Details of the intervention 

components for the managers are reported in the facility level fidelity paper [10], while that 

of the HIV care providers are reported in the provider level fidelity paper [9].  

Utilizing the Conceptual Framework for Implementation Fidelity, this study aimed to 

demonstrate one way in which fidelity can universally be assessed to improve intervention 

outcomes. The paper specifically aimed to:  

1. Assess weighted fidelity of delivery to the intervention  

2. Identify factors influencing weighted fidelity of delivery, and   

3. Relate the weighted fidelity scores with the respective TB screening coverage.     

   

Methods  

Setting of the study  

Details of the study area are published elsewhere [9,10], but briefly, it was conducted in 27 

district hospitals with functioning HIV clinics in Ghana. These hospitals are located across 

the length and breadth of the country.  

  

Study design and participants  

The study was cross-sectional and descriptive in design. It used a census-based approach with 

a structured questionnaire to conduct face-to-face interviews with the study participants in the 

selected district hospitals.   

https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0968-1#Sec3
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The district hospitals included in the study were identified as facilities having both geneXpert 

and X-ray machines as a requirement to have begun the initiation of IPT in TB confirmed 

negatives in HIV clients in 2017 [25]. Therefore, the participants were the head of the health 

facility (in the absence of the TB/HIV coordinator or the in-charge of the HIV clinic in 

interviewed) for the facility level and HIV care providers for the provider level. Successful 

intervention implementation requires the health facilities to deliver specific guidelines and 

activities to enable the HIV healthcare providers to implement the intervention among the 

PLHIV attending the HIV clinic.  

  

Description of Intervention  

The intervention assessed in this study is TB screening among PLHIV attending HIV clinics 

in Ghana. In 2004, based on the dual effect of TB and HIV on the individual and the nation, 

the WHO released a collaborative policy guideline for member countries with the challenge 

to adopt. Ghana recognized active TB case-finding as one of the best ways to decrease the 

burden of TB in PLHIV hence it adopted the WHO TB/HIV collaborative policy guidelines 

and implemented the intervention in 2007 [26]. The Ghana National Tuberculosis Control 

Programme (NTP) and the National HIV/AIDS Control Programme (NACP) designed the 

intervention [26]. The intervention aimed at reducing the burden of TB among PLHIV 

required TB screening for all HIV clients attending HIV clinics and initiating appropriate 

treatment. In addition, the guidelines spelt out explicit activities to be undertaken by the 

facility as an entity and other activities undertaken by HIV care providers.  

In the policy guidelines [26], facilities are to ensure:  

1. The facility regularly runs an HIV clinic daily except weekends   

2. They conduct an intensive TB-case finding among PLHIV attending the HIV clinic  

3. TB infection control at the facility  

4. Review meetings are held regularly.  

While HIV care providers are to ensure:  

1. Every HIV client visiting the HIV clinic is screened for TB using the TB screening 

tools  

2. TB awareness through education and counselling for all HIV clients attending HIV 

clinic  
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Interventionist   

They included the facilities as an entity and the HIV healthcare providers working at the HIV 

clinic within the district hospitals. The designed guidelines and activities to be delivered by 

the facility managers to ensure the intervention is implemented within the facility is referred 

to as facility level. On the other hand, the designed clinical guidelines and activities for the 

intervention to be implemented by the healthcare providers is referred to as the provider 

level. Delivery of the guidelines and activities at the facility level is as important as 

delivering the intervention guidelines at the provider level.   

  

Implementation measures  

The core features of the programme guidelines and clinical guidelines were identified from 

the guideline with guidance from the CFIF. Two semi-structured questionnaires were 

developed specifically for the study based on the core features identified to measure the 

weighted fidelity of delivery. One of the questionnaires contained all the components for the 

facility level, while the other had all the components for the provider level.   

The key components of the programme guidelines of the intervention to be delivered at the 

facility level were identified and operationalized. The component covered content, frequency, 

and coverage constructs that Carroll et al. (2017) identified in their CFIF. Questions were 

measured differently. Some were measured either as 1=yes, activity performed, 0=no, an 

activity not performed, others measured on a scale of 1 to 3 (1=not adherent, 2= partially 

adherent and 3= fully adherent). Others were measured with a 3-Likert scale where 1=one 

day a week, 2=2-4 days a week and 3=every day of the working days. Others were measured 

on a 5-Likert scale (1=annually, 2=half yearly/bi-annually, 3=quarterly, 4= monthly, 

5=weekly).  

The key components in the clinical guidelines for the providers to deliver the intervention 

were also identified and grouped under content and frequency constructs in the CFIF. Most of 

the factors were measured similar to the programme factors. Other factors were measured on 

a scale of 1 to 4, with 4 being the highest response.   
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Data Sources  

We conducted a face-to-face interview with facility managers on how the facility level 

components were delivered and with HIV healthcare providers on the extent of delivery of 

the activities at the provider level. In addition, we extracted data from the HIV and TB 

registers to assess TB screening coverage and workload.   

  

Statistical analysis  

Assessing a weighted fidelity as a combined measure of provider level and facility level items 

requires a valid and reliable approach by which measurement data may be aggregated and 

used to provide information of facility performance based on a single quality score.   

The Premier, Inc. and the Centers for Medicare and Medicaid Services (CMS) launched the 

Hospital Quality Incentive Demonstration Project (HQI) to measure facility performance and 

pay incentives to top-performing participating hospitals.  

We modified the CMS HQI Demonstration Composite Quality Score Methodology by 

incorporating TB screening guidelines as items to calculate our weighted fidelity score for 

each participating facility. The TB screening Weighted Fidelity Score is comprised of two 

separate components: a provider level items response scores and a facility level items 

response scores. Figure 1 illustrates the steps in calculating the weighted fidelity score for 

one health facility. First, we accounted for the relative contribution of the number of items for 

each component by applying proportional weighting values. For instance, the provider level 

components account for sixteen of the items, therefor a weight factor of 0.457 (16/35) is used. 

Similarly, the facility level component is weighted 0.523 (19/35). Next, the weighted fidelity 

score was calculated after the weights were applied to the components using the formula 

below:  

Weighted fidelity score = p*composite provider level fidelity score + (1-p)*composite 

facilitylevel fidelity score, where p is the weight factor.  
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Figure 1: Sample weighted implementation fidelity score calculation for one health facility  

  

  

Median with interquartile range (IQR) was presented for continuous variables and 

frequencies with percentages for categorical variables. In addition, the frequency distribution 

of the facilities' background factors, the distribution of fidelity scores by facility, and the 

overall weighted fidelity were reported. Having calculated the fidelity scores and establishing 

non-normality of the outcome variable (fidelity scores), Mann-Whitney test, Kruskal-Wallis 

test and Spearman's correlation coefficient were used to compare scores across facility 

factors.  

Finally, we examined the value of the combined fidelity by fitting and comparing three 

models with TB screening coverage as an outcome. Each model separately included either the 
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provider or facility or the combined fidelity adjusting for the facility level factors assessed in 

this study, including ecological zone, availability of TB screening tools, TB/HIV clinical 

manual, screening guideline, workload etc. The R-squared, adjusted R-squared, Root Mean 

Square Error (RMSE), F-test and the p-value associated with the t-stats were presented. All 

analyses were performed in STATA version 15 at a 5% significance level.   

  

Results  

  

Table 1 presents the frequency distribution of background factors of the 27 participating 

health facilities. Geographically, 7 (26%) of the HIV clinics were located in the Savannah 

zone, 11 (41%) in the Forest zone, and 9 (33%) in the Coastal Zone. The study showed that 

most facilities have the resources and materials required for conducting the TB screening. For 

instance, 20 (74%), 23 (85%), 21 (78%), 40 (89%), and 23 (85%) have TB screening tool, 

TB/HIV clinical manual, TB screening guidelines, TB IE&C materials, and TB prevention 

and infection control guideline available in the facility respectively.  

  

Table 1: Distribution of background factors of the selected HIV clinics  

Variable   Value   Frequency (%)  

Ecological zone  Savannah   7 (26)  

Forest  11 (41)  

Coastal   9 (33)  
TB  screening 

 tool  
available   

Yes   20 (74.1)  

  No  7 (25.9)  

TB/HIV clinical manual 

available  
Yes   23 (85.2)  

No  4 (14.8)  

TB screening guideline 

available  
Yes  21 (77.8)  

No  6 (22.2)  

TB  IE&C 

 materials  
available  

Yes   24 (88.9)  

No  3 (11.1)  

TB prevention and 

infection control guideline 

available  

Yes   23 (85.2)  

No  4 (14.8)  

Number of HIV healthcare 

providers per HIV clinic  
Median (IQR)  9 (8 – 10)  
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Number of PLHIV 

attending the HIV clinic 

per month  

Median (IQR)  609 (182 – 1479)  

Number of PLHIV 

screened for TB per month  
Median (IQR)  352 (112 – 1479)  

Number of patients per 

provider per month  
Median (IQR)  66.7 (18.3 – 127.9)  

  

The study also found that the median number of HIV care providers per HIV clinic was 9 

(IQR: 8 – 10), while the median number of patients per provider per month was 66.7 (IQR: 

18.3 – 127.9).   

In order to conduct further analysis, reliability checks were carried out to examine the 

validity and reliability of the instruments used. To do this, we used Chronbach's Alpha to 

examine the provider level construct, and the facility level construct. Our finding showed that 

all the Alpha values of the constructs examined were greater than the recommended value 

[27]  

  

Fidelity scores and related factors of the weighted fidelity score  

Table 2 presents the fidelity score from the separate level and the facility factors associated 

with the weighted fidelity score. The fidelity scores for the facility and healthcare providers 

were assessed separately and the weighted fidelity score. At the provider level, we found the 

median fidelity score to be 79% (IQR: 58.3, 100.0), with some providers scoring 16% and 

others scoring as high as 100%. While at the facility level, the median fidelity score was 

62.1% (IQR: 58.6 – 65.1), ranging from 48.3% to 82.8%. On the other hand, we found that 

the median of the weighted fidelity score was 67% (IQR: 59.9 – 74.9%).  

Table 2: Distribution of weighted fidelity scores by facility characteristics  
Variable   Value   Weighted fidelity score   

Median (IQR)  
p value  

Ecological zone  Savannah   74.7 (63.7 – 76.4)  0.417  
Forest  66.0 (56.3 – 70.5)  
Coastal   65.3 (59.9 – 74.9)  

TB screening tool available   Yes   67.2 (56.3 – 74.9)  0.740  

  No  66.4 (62.7 – 75.4)  

TB/HIV clinical manual 

available  
Yes   75.6 (69.3 – 82.4)  0.101  
No  66.0 (58.9 – 73.5)  

TB screening guideline 

available  
Yes  66.8 (63.7 – 74.9)  0.448  
No  63.0 (56.3 – 71.7)  

TB IE&C materials available  Yes   75.4 (74.9 – 88.5)  0.025  
No  65.7 (59.4 – 72.6)  
Yes   75.6 (69.3 – 82.4)  0.101  
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TB prevention and infection 

control guideline available  
No  66.0 (58.9 – 73.5)  

Number of HIV healthcare 

providers per HIV clinic  
  66.7 (59.9 74.9)  0.687  

Number of PLHIV attending 

the HIV clinic per month  
  66.8 (59.9 – 74.9)  0.862  

Number of PLHIV screened 

for TB per month  
  66.8 (59.9 – 74.9)  0.490  

Number of patients per 

provider per month  
  66.8 (59.9 – 74.9)  0.869  

    Median score (IQR)    
Screening coverage     71.3 (56.8 – 96.7)  -  

Facility fidelity     62.1% (IQR: 58.6 – 65.1)  -  

Provider fidelity    79% (IQR: 58.3, 100.0)  -  

Weighted fidelity  -  66.8 (59.9 – 74.9)  -  

  

In terms of facility factors associated with weighted fidelity, Table 2 shows a statistically 

significant difference in the median weighted fidelity scores by the availability of TB IE&C 

materials in the facility. Facilities with TB IE&C materials available had significantly 

(p=0.025) higher median weighed fidelity score (75.4% (74.9 – 88.5)) than their counterparts 

(65.7 (59.4 – 72.6)). The rest of the factors, including the ecological location of the facility, 

availability of TB screening tools, and the number of clients seen at the HIV clinic per month, 

do not show statistically significant differences in the median weighted fidelity scores. See 

Table 2.  

  

Comparing the fit of the three different fidelity models  

Three independent models were fitted for the TB screening coverage using the separate 

fidelities (provider, facility and weighted) as the main indicator controlling for the facility 

level factors assessed in this study. The statistics for evaluating the fit of the different 

regression models are presented in Table 3. The provider and the weighted fidelities were are 

significant predictors of TB screening coverage (p<0.05), but facility fidelity was not 

(p>0.05). The study shows from the calculated R-squared that 56.8%, 80.4%, and 86.8% of 

the variance in the TB screening coverage can be explained by facility, provider, and 

weighted fidelities, respectively. Also, from the adjusted R-squared, the models indicated that 

about 77.1% of the TB screening coverage was explained by the weighted fidelity model 

followed by 66.1% by the provider fidelity model and then 25.1% by the facility fidelity 

model after adjusting for the factors in the model. Table 3 further showed that the weighted 
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fidelity (p<0.001) models provider fidelity (p<0.001) model were highly statistically 

significant while the facility fidelity (p=0.1457) model was not statistically significant.  

Table 3: Model statistics assessing the fidelity type in relation to screening coverage   

Model  

(Fidelity type)  

P-value  R-Squared  Adjusted  

Squared  

R- P-value 

(Ftest)  

RMSE  

Provider  0.000  0.8045  0.6611   0.0013  11.552  

Facility  0.085  0.5677  0.2507   0.1457  11.178  

Weighted  0.000  0.8680  0.7712   0.0001  9.4915  

RMSE=Root Mean Square Error. The models were adjusted using facility-level factors 

assessed.   

  

  

Weighted fidelity score and coverage HIV clinics  

The study found that the median score for the TB screening coverage was 71.3% (IQR: 56.9 

– 96.7). The minimum coverage was 41.3% for some facilities, while some other facilities 

scored the maximum of 100%. Figure 2 displays a comparison between weighted fidelity 

score and TB screening coverage from the selected HIV clinics implementing the TB 

screening intervention among PLHIV. The study further showed that high weighted fidelity 

scores were associated with much higher TB screening coverage and vice versa. For instance, 

facilities with a weighted fidelity score of 66.8% or 81.6% had TB screening coverage of 

78.4% or 91.0%, respectively. Also, facilities with a weighted fidelity score of 51.1% or 

60.0% ascertained TB screening coverage of 41.3% or 43.7%. A very high statistical 

association between the weighted fidelity score and TB screening coverage was therefore 

observed (p<0.01) in our study.  
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Discussion  

Weighted fidelity as a composite measure aggregates performance measures from different 

levels within a system into summary scores, minimizes voluminous data and produce a 

clearer, easily accessible and understandable overview of the overall performance of the 

implementation process. The observed results of the study have provided support for the 

validity of the instruments developed and the combined analysis adopted to examine the 

weighted fidelity of delivery of the TB screening intervention. The reliability of the provider 

level constructs and the facility level constructs were confirmed through the well-known and 

accepted statistical test, Cronbach Alpha, and all the Alpha values exceeded the 

recommended values in the literature [27–29]  

In this study of 27 selected district hospitals and 226 HIV healthcare providers screening for 

TB among PLHIV attending the HIV clinics within the district hospitals, we characterized all 

facilities using provider-level and facility-level data to generate a weighted fidelity score. The 

weighted fidelity score is a composite score of the two levels. We conducted a weighted 

fidelity analysis using these composite scores and found that about 51% of the health 

  
Figure  2 :  Weighted   fidelity score and TB screening coverage in selected HIV clinics    
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facilities had their weighted fidelity scores above the median score. These data present further 

evidence that characterizing all facilities using a construct that classifies facilities as high or 

low weighted fidelity may be a helpful framework for categorizing facilities in terms of 

fidelity or adherence levels. Besides, in the separate analysis, the median fidelity score at the 

facility level was 62%, and the provider level was 79% compared to the median weighted 

fidelity score of 67%. After examining the fit and significance of the three models, we 

observed that the weighted fidelity model provides a better platform for assessing fidelity of 

delivery than the separate fidelities, especially the facility level. This was clearly shown by 

the R-squared values calculated in this study. In addition, the separate fidelities scores 

observed provided information on the extent of adherence at those specific levels. In 

comparison, the combined provided an overall picture of the extent of adherence to all the 

critical activities related to the implementation of the intervention.  

The results of this study have provided support that weighted fidelity assessment is an 

important factor in assessing the extent to which an intervention is being implemented. The 

results indicated that provider, facility and weighted fidelity scores significantly and 

positively relate to TB screening coverage. Overall, weighted fidelity relates more strongly to 

the outcome than provider fidelities and facility. As the fidelity of delivery was very low, TB 

screening coverage in the intervention outcome was much lower. The study showed that, 

once fidelity is very high, an intervention is assured of achieving its desired result. This 

finding agrees with what Durlak and DuPre 2008 [30] found in the meta-analysis, which 

suggested that well-implemented interventions achieved more outstanding intervention 

outcomes than poorly implemented interventions. Many other implementation research 

projects have concluded similarly [23,31–33].  

Surprisingly, the results obtained from this study demonstrated that only the availability of 

information education and communication (IE&C) materials and resources at the intervention 

site (HIV clinics) were found to influence weighted fidelity score significantly. That is, 

facilities with IE&C available had a higher weighted fidelity score than those who do not 

have those resources.  

IE&C materials on an intervention help bring the understanding, awareness, provide 

information, and eradicate mythical beliefs of implementing an intervention [34]. However, 

most of the moderating factors assessed, including the availability of TB screening tool, 

TB/HIV clinical manual, and TB prevention and infection control guideline, the number of 

HIV healthcare providers per HIV clinic, the number of PLHIV attending the HIV clinic per 



  

262 

 

month,  and staff workload did not significantly influence weighted fidelity of delivery in this 

study. Although there were no discernible differences in the weighted fidelity levels between 

the three zones due to limited sample size, the Savannah zone had the highest median 

weighted fidelity score compared to Forest and Coastal zones that had an almost similar 

median score  

Contrary to the findings on moderating factors, in a separate analysis conducted at the facility 

level [10], resources such as availability of TB screening questionnaire and TB screening 

guidelines, and health facility utilization factors such as number of PLHIV attending HIV 

clinic per month and number of patients per provider per month significantly influence 

facility-level fidelity.   

  

Limitation   

Our findings should be considered with caution and may not be generalized. The number of 

health facilities involved in the study was too small, resulting in difficulties in conducting and 

interpreting results from some statistical tests with confidence. For instance, the unit of our 

analysis was the facility level which consisted of 27 facilities.  

In addition to the small sample size possibly affecting our analysis, our study did not address 

the provider level moderating factors. Therefore, we cannot comment on whether any factor 

related to the provider influences the weighted fidelity of delivery.  

Different weighing methods might require an understanding of the practical implications of 

the items to indicate how important they are in the construct. Some weighting approaches 

may introduce additional biases into the dataset if care is not taken. Hence, the weighting 

approach adopted for this study was appropriate and ensured the different levels of data were 

considered at an equal proportion. Also, the combined fidelity measure for each facility from 

the provider and facility perspective will aid internal facility fidelity improvement. 

Notwithstanding, we suspect that composite measures have identified some facilities as 

obtaining high weighted fidelity scores because those facilities were doing "reasonably well" 

across most of the component measures but not "well enough" to be high performers on those 

measures. More research to examine this hypothesis in future will be useful.  
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Conclusions  

We conducted an implementation science study to assess fidelity by combining the 

components from the provider and facility levels. The study also aimed to understand the 

influence of facilitylevel moderating factors on weighted fidelity of delivering TB screening 

intervention among PLHIV attending HIV clinics in Ghana. The results indicated that 

weighted fidelity of delivery is an important factor and provides a better platform for 

assessing the implementations fidelity of the TB screening intervention among HIV clients. 

In addition, we found a positive linear relationship between weighted fidelity score and TB 

screening coverage. However, most of the moderating factors examined did not significantly 

influence the weighted fidelity of delivering the TB screening intervention among HIV 

clients, except IE&C. These results should be treated with caution due to limitations outlined 

earlier. Therefore, future studies should take into consideration these limitations.  
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Appendix G: Data collection tool for assessing provider-level implementation 

fidelity  

UNIVERSITY OF THE WITWATERSRAND 

FACULTY OF HEALTH SCIENCES, SCHOOL OF PUBLIC HEALTH 

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT 

INITIATION AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 

 

Provider Questionnaire: Interview with HIV care providers (to assess fidelity, participant 

responsiveness, and perceptions of intervention complexity) 

INFORMATION PANEL  

Region Code: ________________ District Code: _________________ Facility Code:___________ 

Name of Interviewer _________________________ Date of interview: _mm__/__dd_ / _yy__  

 

My name is ......................................................................................................................... and I 

am student of University of the Witwatersrand in Johannesburg, South Africa. I want to ask 

you some questions about your work in this clinic.  The purpose of this interview is to gather 

information that will help us to identify areas of the services that need improvement to reach 

all who needed the service in Ghana.    

 

Seek consent     Time interview started:________________ 

 
No Questions Response  

Section A: Socio-Demographic Information – provider characteristics 

1.  Age (in completed years)  

2.  Sex Male………...………......................................1 

Female…………………………….…............2 

3.  Number of years working in this 

HIV care clinic (in completed 

years) 

 

4.  Occupation category/Cadre of 

health worker 

Doctor …...……............................................... 1 

Medical Assistant…………..……….….......... 2 

Professional Nurse…. ..……….………...........3 

Auxiliary nurse ………………………………4 

5.  Level of education (highest 

level completed) 

Postgraduate degree or diploma ……………….1 

Bachelor Degree………………………………..2 

Undergraduate Diploma………………………..3 

Secondary ……………………………………...5 

Junior Secondary ………………………………1 

 Section B: Provider Adherence – Content and frequency 

 TB screening 

 I would like to know about the care you provide for TB screening of HIV care clients 

 Content Frequency 
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Please tell me about the screening activities you 

perform for the patients. 

Probes:   You may only ask “anything else”? 

                Interviewer:   

a) If participant mentions an activity 

listed below, code “1” as  

                 instructed below and ask about 

frequency (in next column) 

b)  

c) If participant does not mention an 

activity, code “0” and write “88” 

in the frequency column       

 

 

 

 

Interviewer:  For each activity s/he mentions, ask the 

participant: 

When do you do this activity for PLHIV?  

 

 

List of activities Code: 

0 if not 

mentioned 

1. If 

mentioned 

Code: 

Rarely 

For some clients  sometimes 

Either for all new clients or annually for existing clients 

For new clients AND annually for existing clients 

88. Not applicable 

6.   Provides education   

7.  Provides counselling about TB 

screening 

  

8. Uses TB screening 

questionnaire (clinical 

algorithm)  

  

9. Asks client about cough of any 

duration 

  

10 Asks if the client has pain in 

the chest 

  

11 Asks if the client has night 

sweats 

  

12 Asks/checks if the client lost 

weight 

  

13 Asks if the client had fever   

 Interviewer: please ask 

participant  

How do you decide which 

clients to ask which screening 

questions 

Write their responses here 

 

 

 TB testing and IPT initiation 

14 After screening the client for 

TB, what do you do next? 
Interviewer: write responses here, will be coded later 

15 If you ever identify a client 

who you suspected has TB, 

what steps do you take?  
Interviewer: write responses here, will be coded later 

16 What do you do if a client does 

not present any sign or 

symptom for TB when you 

have screened them?  

Interviewer: write responses here, will be coded later 

 Section C: Moderating factors 

 C1: Quality of delivery 

17 I am going to read out a number of statements. For each statement I will ask you whether you strongly agree, 

agree, feel neutral, disagree or strongly disagree. 

18 I feel I am competent in giving 

health education on TB to PLHI 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 
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19 I feel I am competent in 

counselling PLHIV about TB 

screening 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

20 I feel I am competent in using 

the screening questionnaire to 

screen PLHIV for TB 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

21 I feel I am competent in 

determining whether or not a 

client is a TB suspect after using 

the screening questionnaire 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

22 I feel competent to decide 

whether a client should be 

started on IPT 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

23 I am confident in my ability to 

decide when a client needs to be 

referred for TB testing  

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

24 I feel I am competent in 

initiating clients on IPT 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

 C2: Participant responsiveness 

25 I am motivated to apply the 

questionnaire for TB screening 

on PLHIV 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

26 TB screening of PLHIV is a 

useful intervention 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

27 I have received adequate 

training to provide TB 

screening 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

28 IPT initiation in PLHIV is a 

relevant intervention in this 

setting 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

29 I am motivated to initiate IPT in 

PLHIV 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

30 TB screening of PLHIV is a 

useful intervention 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

31 I feel I have received adequate 

training to initiate IPT 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

32 The TB screening questionnaire 

is a useful tool or screening 

PLHIV for TB  

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

33 TB screening in PLHIV won’t 

make a difference to the HIV 

epidemic 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

34 I have adequate support from 

my colleagues to do TB 

screening 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

35 I have adequate support from 

the HIV coordinator to do TB 

screening 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 

36 I have adequate support from 

my in charge to do TB screening 

1. Strongly disagree       2. Disagree     3. Neutral         4. Agree       5. Strongly 

agree 
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Appendix H: Data collection tool for assessing facility-level implementation 

fidelity  

 

UNIVERSITY OF THE WITWATERSRAND 

FACULTY OF HEALTH SCIENCES, SCHOOL OF PUBLIC HEALTH 

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT 

INITIATION AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 

 

Interview with heads of facility and HIV clinic and facility TB/HIV co-ordinator  

INFORMATION PANEL  

Region Code: ________________ District Code: _________________ Facility Code:___________ 

Name of Interviewer _________________________ Date of interview: _mm__/__dd_ / _yy__  

 

My name is ......................................................................................................................... and I 

am student of University of the Witwatersrand in Johannesburg, South Africa. I want to ask 

you some questions about your the HIV clinic.  The purpose of this interview is to gather 

information that will help us to identify areas of the services that need improvement to reach 

all who needed the service in Ghana.    

 

Seek consent     Time interview started: ________________ 

 
No Questions Response  

Section A: Socio-Demographic Information  

1 Respondent Head of HIV clinic...……….........................1 

TB/HIV co-ordinator…………….…............2 

2 Age (in completed years)  

3 Sex Male………...……….....................................1 

Female…………………………….…............2 

4 Number of years working in 

this HIV care clinic (in 

completed years) 

 

5 Occupation category/Cadre 

of health worker 

Doctor …...……............................................... 1 

Medical Assistant…………..……….….......... 2 

Professional Nurse…. ..……….………...........3 

Auxiliary nurse ………………………………4 

6 Number of years in your 

current capacity / role? 

 

7 Level of education (highest 

level completed) 

Postgraduate degree or diploma ……………….1 

Bachelor Degree………………………………..2 

Undergraduate Diploma………………………..3 

Secondary ……………………………………...5 

Junior Secondary ………………………………1 
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 Section B: General information about the HIV clinic 

7 What are the different 

units/clinics providing 

services to clients in this 

facility? 

 

 Section C: Adherence to policy guidelines on delivery of TB screening and IPT interventions 

(content and frequency) 

 Do you provide any of the 

following TB/HIV services 

this HIV care clinic? 

Content  

 

Code: 

0 No 

1. Yes 

Frequency 

If yes, how frequently 

Code: 

1. One day a week 

2. A few days a week (1-4) 

3. Every day of the week (5 day) 

4.Other (specify):  

88. Not applicable 

8 TB screening for PLHIV   

9 Sputum testing for PLHIV 

(any method) 

  

10 Chest x-ray for TB testing   

11 How do you ensure TB 

infection control in your 

clinic? 

 

 

12 
Does this HIV care clinic 

provide IPT for PLHIV? 

No………….…0 

Yes……………1 

 

 If yes: To which group/s of clients do you provide IPT?  

13 Only Children 

 

No…….…0 

Yes………1 

How long has this clinic been 

providing IPT for this group? 

 

14 Only Pregnant women 

 

No…….…0 

Yes………1 

How long has this clinic been 

providing IPT for this group? 

 

15 Only specialized cases 

recommended by clinician 

 

No…….…0 

Yes………1 

How long has this clinic been 

providing IPT for this group? 

 

16 All PLHIV 

 

No…….…0 

Yes………1 

How long has this clinic been 

providing IPT for this group? 

 

17 Does this facility conducts  

meetings on TB case finding 

or TB screening of PLHIV 

 Never ……………………….0 

 Annually………………….     1  

Quarterly …………………….2      

Monthly ……………………..3 

Other (specify)………………. 4 

……………………………………….  

 

18 Does the meeting on the TB 

case finding programme 

include the HIV care 

providers 

Never…………………………0 

Rarely  ………………………..1       

Often………………………….2 

Always ……………………….3  

 

19 What is the purpose of these 

meetings and what is 

discussed there? 

 

Open-ended, please let the 

participant explain and then 

code on the right 

Providing feedback to providers on their 

practice……………………….…1 

Sharing of data………………......2 

Discuss TB/HIV training………..3 

Other (specify)……………………4 

………………………………… 

 

20 Adherence: continuum of care 

 

Moderating factors: Facilitation strategies 
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Please tell me which activities each provider has been allocated 

to perform in the last three months. 

 

Interviewer: Open-ended, let the participant respond and code 

“0” if not mentioned and “1 if it is mentioned” 

Tell me about the training this provider has 

received, if any 

 

Interviewer: Open-ended, let the participant 

respond and code “0” if not mentioned and “1 if it 

is mentioned” 
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 C. Moderating factors – facilitation strategies 

 On which days of the week is this facility open?   

21 How do you handle infection control in this 

HIV care clinic? 

 

Open question (multiple responses allow) 

Tick if mentioned: 

 

Infection control plan…………………………....1 

Infection guidelines made available to staff……..2 

Infection control training for staff…………...…..3 

 

22 How many health workers have had infection 

control training in this HIV care clinic? 

  

23 How often does your facility assess for TB 

infection among health care workers? 

Never………………………….………….0 

Annually ………………………….………1 

Quarterly………………………………….2 

Monthly …………………………………..3 

Other (specify)……………………………4 

 

24 What do you think is the level of awareness of 

TB screening amongst workers in the other units 

(other than HIV care clinic) within this facility? 

Poor……………………………………….0 

Fair………………………………………..1 

Good………………………………………2 

Very good ………………………………..3 

Excellent…………………………………..4 

 

25 Are the other units within the facility aware of 

IPT for    all HIV clients who are TB screened 

negative. 

No………….…0 

Yes……………1 

 

26 Please may you describe how this facility 

monitors HIV providers in their provision of 

TB screening and IPT? 

 

 

 

 

 Moderating factors – facilitation strategies (collect data by observation) 

Note: Fill for one person per facility 
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 Do you have any of the following tools / 

resources available in this facility? 

 

Available 

No………….…0 

Yes……………1 

Available for provider 

No………….…0 

Yes……………1 

NB: verify the availability of these 

on the facility checklist 

 

27 TB screening questionnaire / algorithm    

28 TB/HIV clinical manual    

29 Guidelines for TB screening    

30 Guidelines for IPT provision    

31 IEC materials for use by the providers\    

32 Infection control guidelines    

33 Does your facility have lab facilities for 

sputum testing? 
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Appendix I: Data extraction form  

UNIVERSITY OF THE WITWATERSRAND 

FACULTY OF HEALTH SCIENCES, SCHOOL OF PUBLIC HEALTH 

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT 

INITIATION AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 

 

Extract data from TB register/monthly returns form 

INFORMATION PANEL  

Region Code: ________________ District Code: _________________ Facility Code:___________ 

Name of Interviewer _________________________ Date of interview: _mm__/__dd_ / _yy__  

 

Monthly data for 1 year  

Month Type of 

Consultatio

n  

# On 

ART 

# 

Screened 

for TB 

# Screened 

Negative 

# Initiate 

IPT 

# Further test 

X-ray GeneXper

t 

MTB/RI

F 
1 New        

Follow up        

2 New        

Follow up        

3 New        

Follow up        

4 New        

Follow up        

5 New        

Follow up        

6 New        

Follow up        

7 New        

Follow up        

8 New        

Follow up        

9 New        

Follow up        

10 New        

Follow up        

11 New        
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Follow up        

12 New        

Follow up        
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Appendix J: In-Depth Interview guide for exploring implementation determinants 

UNIVERSITY OF THE WITWATERSRAND 

FACULTY OF HEALTH SCIENCES, SCHOOL OF PUBLIC HEALTH 

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT 

INITIATION AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 

 

For IDI with facility, district and regional TB/HIV coordinators 

 

A. Background information  

 Respondent ID (participant code): 

 Respondent type:  

 Indicate Gender: 

 How old are you? 

 What is your educational level?  

 What is your occupation / position? 

 How long have you been working in this unit/facility/capacity?  

 Please kindly tell me about your main roles and responsibilities 

 

B. Intervention Characteristics  

a. Evidence Strength and Quality  

1. What kind of information or evidence are you aware of that shows whether or not the 

TB screening among PLHIV is working in your facility? 

 What are the sources of your information or evidence? 

2. In a healthcare setting, some stakeholders may include whether and how interventions 

get implemented. Who do you think are the influential stakeholders when it comes to 

implementation of the TB/HIB collaborative activities - particularly TB screening and 

IPT in PLHIV?  

 Probes: Stakeholders in this facility? 

 Stakeholders outside this facility? 

In what ways do these stakeholders influence implementation? 

 

b. Relative Advantage 

3. How does the intervention for TB screening and IPT among PLHIV compare to other 

similar existing programs in your setting? 

 Any advantages compared to other existing programs? 

 Any disadvantages compared to other existing programs? 

 

c. Complexity 
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4. Would you say the intervention for TB screening of PLHIV is complicated or not 

complicated? Please kindly explain your response – in what ways would you say it is 

complicated / not?  

 Probe: what about in terms of: the duration, scope, intricacy, number of steps 

involved  

does the intervention reflects a clear departure from previous 

practices? 

 

5. What do you think about the intervention of giving IPT for PLHIV? Would you say it 

is complicated or not complicated? Please explain– in what ways it is complicated / 

not?  

 Probe: what about in terms of: the duration, scope, intricacy, number of steps 

involved  

does the intervention reflects a clear departure from previous 

practices? 

 

d. Cost 

6. What costs are incurred by this facility / district / region that you know in the 

implementation of the TB screening and IPT intervention among PLHIV? 

 

 

C. Outer setting  

a. Cosmopolitanism  

7. Tell me about whether and how providers in this HIV care clinic relate with or 

network with their colleagues outside your facility who are also implementing TB 

screening and IPT intervention among PLHIV? 

 Probes:  Any information exchange? What kind of information? How? 

              Able to attend conferences and trainings? 

To what extent facility encourages providers to network with 

colleagues outside? 

 

D. Inner setting  

a. Structural characteristics  

8. Please tell me about infrastructure in your facility? 

 Probe:   Social architecture, age, maturity, size, or physical layout. 

How infrastructure may hinder or facilitate implementation of the TB 

screening among PLHIV? 

9. Please tell me about any structural changes your organisation made towards 

sustaining the TB screening among PLHIV? 

 Probe for changes in scope of practice? Changes in formal policies? Changes 

in information systems or electronic records systems? Other structural 

changes? 

 How did you work around these changes? 
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b. Networks & Communications 

10. Can you describe working relationships amongst colleagues in this facility? 

 Between colleagues in the HIV care unit/clinic? 

 Between colleagues in the HIV care unit and other units? 

 Are meetings, such as staff meetings, held regularly in this HIV care unit? 

 Who typically attends? 

 What proportion of staff typically attend? 

 How often are the meetings held? 

 What is a typical agenda? How helpful are these meetings towards 

implementation? 

11. How do you typically find out about new information, such as new initiatives, 

accomplishments, issues, new staff, staff departures? 

12. When you need to get something done or to solve a problem, who are your "go-to" 

people? 

E. Implementation Climate 

a. Tension for Change 

13. Do you see a strong need for this TB screening among PLHIV intervention? 

 Why or why not? 

 Do others see a need for the intervention? 

 How important is this intervention to meet the needs of the individuals served 

by facility / district / region? 

 How do people within your facility / district health level / regional health level 

feel about current programs/practices/process that are related to the 

intervention? 

b. Relative Priority 

14. What kinds of high-priority activities are happening in your facility / district / region? 

 How, if at all, is this intervention on TB screening in PLHIV conflicting with 

these priority activities? 

c. Organizational Incentives & Rewards 

15. What kinds of incentives are there to help ensure that the implementation of the 

intervention is successful? 

 What is your motivation for wanting to help ensure the implementation is 

successful? 

d. Goals & Feedback 

16. Have you/your unit/your organization set goals related to the implementation of the 

intervention?  

[If yes] What are the goals? To what extent are organizational goals monitored for 

progress? 
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 Can you give an example of monitoring in terms of the type of information, 

who is informed, and how? 

 Do you get any feedback reports about your work? 

 What do they look like? Content, mode, form? 

 How helpful are those reports? How can they be improved? 

 How often do you get them? Where do they come from? 

Any general comment? 

Thank you for the information and your time!! 
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Appendix K: Focus Group Discussion guide for exploring implementation 

determinants  

UNIVERSITY OF THE WITWATERSRAND 

FACULTY OF HEALTH SCIENCES, SCHOOL OF PUBLIC HEALTH 

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT 

INITIATION AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 

 

For FGD with HIV care providers 

A. Background information (Please use the FGD recruitment form to capture section 

A)  

1. Respondent ID (participant code): 

2. Respondent type:  

3. Indicate Gender: 

4. How old are you? 

5. What is your educational level?  

6. What is your occupation / position? 

7. How long have you been working in this unit/facility/capacity?  

8. Please kindly tell me about your main roles and responsibilities 

 

Instruction for the moderator: Set rules for the discussion and encourage participants to 

speak louder  

 

1. What do you do in your clinic? 

2. What do you know about the TB screening among PLWHIV intervention  

3. How confident do you as HIV care providers feel about performing screening for TB 

among PLHIV? Why confident, why not? 

4. What gives you that level of confidence (or lack of confidence)? 

 

B. Intervention Characteristics  

a. Evidence Strength and Quality  

5. What kind of information or evidence are you aware of that shows whether or not the 

TB screening and IPT initiation among PLHIV is working in your facility? 

a. What are the sources of your information or evidence? 

2. In a healthcare setting, some stakeholders may include whether and how interventions 

get implemented. Who do you think are the influential stakeholders when it comes to 

implementation of the TB/HIB collaborative activities - particularly TB screening and 

IPT in PLHIV?  

a. Probes: Stakeholders in this facility? 

 Stakeholders outside this facility? 

In what ways do these stakeholders influence implementation? 
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b. Relative Advantage 

3. How does the intervention for TB screening and IPT among PLHIV compare to other 

similar existing programs in your setting? 

a. Any advantages compared to other existing programs? 

b. Any disadvantages compared to other existing programs? 

 

c. Complexity 

4. Would you say the TB screening, is complicated or not complicated? Please kindly 

explain your response – in what ways would you say it is complicated / not?  

a. Probe: what about in terms of: the duration, scope, intricacy, number of steps 

involved does the intervention reflects a clear departure from previous 

practices? 

 

5. What do you think about the intervention of giving IPT for PLHIV? Would you say it 

is complicated or not complicated? Please explain– in what ways it is complicated / 

not?  

a. Probe: what about in terms of: the duration, scope, intricacy, number of steps 

involved does the intervention reflects a clear departure from previous 

practices? 

d. Cost 

6. What costs are incurred by this facility / district / region that you know in the 

implementation of the TB screening and IPT intervention among PLHIV? 

e. Beliefs about the intervention 

7. What are your thoughts about sustainability of the intervention in your setting? 

 How, if at all, could it be sustained in your setting? 

 Why or why would it not be sustained? 

 

C. Outer setting  

a. Cosmopolitanism  

8. Tell me about whether and how providers in this HIV care clinic relate with or 

network with their colleagues outside your facility who are also implementing TB 

screening and IPT intervention among PLHIV? 

 Probes:  Any information exchange? What kind of information? How? 

              Able to attend conferences and trainings? 

To what extent facility encourages providers to network with 

colleagues outside? 

 

D. Inner setting  

a. Structural characteristics  

9. Please tell me about infrastructure in your facility? 

a. Probe:   Social architecture, age, maturity, size, or physical layout. 
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How infrastructure may hinder or facilitate implementation of the TB 

screening among PLHIV? 

10. Please tell me about any structural changes your organisation made towards 

sustaining the TB screening among PLHIV? 

a. Probe for changes in scope of practice? Changes in formal policies? Changes 

in information systems or electronic records systems? Other structural 

changes? 

b. How did you work around these changes? 

b. Networks & Communications 

11. Can you describe working relationships amongst colleagues in this facility? 

a. Between colleagues in the HIV care unit/clinic? 

b. Between colleagues in the HIV care unit and other units? 

c. Are meetings, such as staff meetings, held regularly in this HIV care unit? 

d. Who typically attends? 

e. What proportion of staff typically attend? 

f. How often are the meetings held? 

g. What is a typical agenda? How helpful are these meetings towards 

implementation? 

12. How do you typically find out about new information, such as new initiatives, 

accomplishments, issues, new staff, staff departures? 

13. When you need to get something done or to solve a problem, who are your "go-to" 

people? 

E. Implementation Climate 

a. Tension for Change 

14. Do you see a strong need for this TB screening among PLHIV intervention? 

a. Why or why not? 

b. Do others see a need for the intervention? 

c. How important is this intervention to meet the needs of the individuals served 

by facility / district / region? 

d. How do people within your facility / district health level / regional health level 

feel about current programs/practices/process that are related to the 

intervention? 

b. Relative Priority 

15. What kinds of high-priority activities are happening in your facility / district / region? 

a. How, if at all, is this intervention on TB screening in PLHIV conflicting with 

these priority activities? 

c. Organizational Incentives & Rewards 

16. What kinds of incentives are there to help ensure that the implementation of the 

intervention is successful? 



  

297 

 

a. What is your motivation for wanting to help ensure the implementation is 

successful? 

d. Goals & Feedback 

17. Have you/your unit/your organization set goals related to the implementation of the 

intervention?  

[If yes] What are the goals? To what extent are organizational goals monitored for 

progress? 

a. Can you give an example of monitoring in terms of the type of information, 

who is informed, and how? 

b. Do you get any feedback reports about your work? 

c. What do they look like? Content, mode, form? 

d. How helpful are those reports? How can they be improved? 

e. How often do you get them? Where do they come from? 

Any general comment? 

Thank you for the information and your time!! 
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Appendix L: Information sheet and consent forms  

 

 

 

 

 

 

 

Informed consent form for: Facility heads, HIV clinic head, TB/HIV coordinator and HIV 

care providers 

  

Name of principal investigator:   Mr. Solomon A. Narh-Bana 

Name of institution:     University of the Witwatersrand  

Information Sheet 

My name is ………………………… and I am a Public Health (Implementation Science) 

student from the Wits University in South Africa. I would like to invite you to participate in a 

study that am undertaking as part of my studies.  

 

Purpose of the study 

The Ghana Health Service implemented different interventions to reduce the burden of TB 

among PLHIV attending HIV clinic.  We are here today to discuss how you do your work and 

explore the factors that influence the implementation of the intervention in your facility. This 

will help inform the national office where support and improvement in the implementation are 

needed to achieving and sustaining the desired outcomes of the intervention in Ghana. 

You have been selected because you are either the head of the facility, head of HIV clinic, 

TB/HIV coordinator or HIV care provider. Therefore your experience and opinions are very 

important in this endeavour. 

Procedure 

If you agree to be part of this study, we will interview you concerning TB and HIV care in your 

facility. Responses from you and selected staff will represent the views of other colleagues. 

The information we collect will be for the purposes of this work only and whatever we find out 

will be useful for taking very important decision for TB and HIV control in Ghana. 

   

Voluntariness/Withdrawal 

UNIVERSITY OF THE WITWATERSRAND, SCHOOL OF PUBLIC HEALTH 

Study title:  ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT INITIATION 

AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 
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Your participation in the study is completely voluntary.  You may refuse to answer any 

question or withdraw from the interview at any time and for any reason without it affecting you 

in any way. All your responses will be documented on the questionnaire and analysed later. 

 

Risks and discomforts of the study 

There is no risk to you for your participation. Although the discussion will take about 45 

minutes. 

 

Benefits of the study 

As a participant and an individual, you may not benefit directly, but your participation and 

contribution will help us identify and address the implementation issues of the intervention 

aiming at reducing the burden of TB among PLHIV attending HIV clinics in Ghana. This will 

help all of us as a society in general. 

Compensation  

You will not be paid for participating in this study.  

Confidentiality 

Any information collected as a result of your participation and contribution will be treated as 

confidential and only used by the investigator by aggregating all other discussions. The 

questionnaire will not have your name on it and as such will be kept anonymous. 

 

Questions  

If you have any questions afterwards about this research or with regards to your rights as a 

participant in the study, you can contact the Administrator of the Ghana Health Service 

Ethics Review Committee, Ms. Hannah Frimpong on 0302681109 or contact the University 

Human Research Ethics Committee (Medical), Mr Rhulani 

Mkansi Rhulani.Mkansi@wits.ac.za or Ms Zanele Ndlovu  zanele.ndlovu@wits.ac.za  Tel: 

+27(0)11 717 1252/2700/1234/2656 

 

If you have any questions concerning the study you can also contact the study principal 

investigator: Mr. Solomon Narh-Bana on 0244669893 or +27634795929 

 

 

mailto:Rhulani.Mkansi@wits.ac.za
mailto:zanele.ndlovu@wits.ac.za
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Consent form for: Facility heads, HIV clinic head, TB/HIV coordinator and HIV care 

providers 

 
Consent Form 
 

I have been adequately informed of (or I have read and understood) the purpose, procedures, 

potential risk and benefits of this study. I have had the opportunity to ask questions about it. 

Any questions that I have asked, have been answered to my satisfaction. I know that I can 

refuse to participate in this study without any loss of benefit to which I would have otherwise 

been entitled. I understand that if I agree to participate, I can withdraw my consent at any time 

without losing any benefits or services to which I am entitled. I understand that any information 

collected will be treated confidentially. I freely agree to participate in the study. After signing 

this document below, I will receive a copy each of the information sheet and this consent form. 

 

Name of participant: 

……………………………………………………………………………….  

 

Signature: ………………………………….. 

 

Date (dd/mmm/yyyy): ----------/-----------/---------- 

 

 

Investigating team Member 

I have adequately informed the participant of the purpose, procedures, potential risks and 

benefits of this study. I have answered all questions to the best of my ability.  

 

Name of field staff (code): …………………………………………………………………..  

 

Signature: …………………………………… 

 

 Date (dd/mmm/yyyy): ----------/-----------/---------- 

 

 

UNIVERSITY OF THE WITWATERSRAND, SCHOOL OF PUBLIC HEALTH 

Study title:  ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT INITIATION 

AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 
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Informed consent form for: TB/HIV coordinators 

  

Name of principal investigator:   Mr. Solomon A. Narh-Bana 

Name of institution:     University of the Witwatersrand  

Information Sheet 

My name is ………………………… and I am a Public Health (Implementation Science) 

student from the Wits University in South Africa. I would like to invite you to participate in a 

study that am undertaking as part of my studies.  

 

Purpose of the research 

The Ghana Health Service implemented different interventions to reduce the burden of TB 

among PLHIV attending HIV clinics.  We are here today to discuss and find out some of the 

factors influencing the implementation in your facility. This will help inform the national office 

where support and improvement in the implementation are needed to achieving and sustaining 

the desired outcomes of the intervention in Ghana. 

You have been selected because you are a TB/HIV coordinator and therefore your experience 

and opinions are very important in this endeavour. 

Procedure 

If you agree to be part of this study, we will have discussion with you concerning TB/HIV 

clinics and care under your coordination. The information we collect will be for the purposes 

of this work only and whatever we find out will be useful for taking very important decision 

for TB/HIV control in Ghana.  To make the discussion smooth running and time conscious, it 

will be audio recorded to enable us to remember the useful contributions you made. 

Voluntariness/withdrawal 

Your participation in the discussion is completely voluntary.  You may refuse to answer any 

question or withdraw from the discussion at any time or for any reason refuse to the audio 

recording without it affecting you in any way.  

Risks and discomforts of the study 

UNIVERSITY OF THE WITWATERSRAND, SCHOOL OF PUBLIC HEALTH 

Study title:  ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT INITIATION 

AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 
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There is no known risk with your participation but the discussion will take about 1hour. 

Benefits of the study 

As a participant and an individual, you may not benefit directly, but your participation and 

contribution will help us identify and improve the implementation of the intervention aiming 

at controlling TB and HIV in Ghana. This will help all of us as a society in general. 

Compensation  

You will not be paid for participating in this study. 

Confidentiality 

Any information collected as a result of your participation and contribution will be treated as 

confidential and only be used by the investigator by aggregating all other discussions.  

Whatever is recorded from the discussion can be played back to you after the discussion upon 

your request. 

Questions  

If you have any questions afterwards about this research or with regards to your rights as a 

participant in the study, you can contact the Administrator of the Ghana Health Service 

Ethics Review Committee, Ms. Hannah Frimpong on 0302681109 or contact the University 

Human Research Ethics Committee (Medical), Mr Rhulani 

Mkansi Rhulani.Mkansi@wits.ac.za or Ms Zanele Ndlovu  zanele.ndlovu@wits.ac.za  Tel: 

+27(0)11 717 1252/2700/1234/2656 

 

If you have any questions concerning the study you can also contact the study principal 

investigator: Mr. Solomon Narh-Bana on 0244669893 or +27634795929 
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Consent form for:  TB/HIV coordinators 

 
Consent Form 
 

I have been adequately informed of (or I have read and understood) the purpose, procedures, 

potential risk and benefits of this study. I have had the opportunity to ask questions about it. 

Any questions that I have asked, have been answered to my satisfaction. I know that I can 

refuse to participate in this study without any loss of benefit to which I would have otherwise 

been entitled. I understand that if I agree to participate, I can withdraw my consent at any time 

without losing any benefits or services to which I am entitled. I understand that any information 

collected will be treated confidentially. I freely agree to participate in the study and also record 

the discussion. After signing this document below, I will receive a copy each of the information 

sheet and this consent form. 

 

Name of participant: 

……………………………………………………………………………….  

 

Signature: ………………………………….. 

 

Date (dd/mm/yyyy): ----------/-----------/---------- 

 

 

Investigating team Member 

I have adequately informed the participant of the purpose, procedures, potential risks and 

benefits of this study. I have answered all questions to the best of my ability.  

 

Name of field staff (code): …………………………………………………………………..  

 

Signature: …………………………………… 

 

 Date (dd/mmm/yyyy): ----------/-----------/---------- 
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Informed consent form for: FGD with HIV care providers 

  

Name of principal investigator:   Mr. Solomon A. Narh-Bana 

Name of institution:     University of the Witwatersrand  

Information Sheet 

My name is ………………………… and I am a Public Health (Implementation Science) 

student from the Wits University in South Africa. I would like to invite you to participate in a 

study that am undertaking as part of my studies.  

 

Purpose of the study 

The Ghana Health Service implemented different interventions to reduce the burden of TB 

among PLHIV attending HIV clinics.  We are here today to discuss and find out some of the 

factors influencing the implementation in your facility. This will help inform the national office 

where support and improvement in the implementation are needed to achieving and sustaining 

the desired outcomes of the intervention in Ghana. 

You have been selected because you are an HIV care provider and therefore your experience 

and opinions are very important in this endeavour. 

Procedure 

As part of this project I would like to invite you to take part in a focus group discussion. If you 

agree to be part of this study, we will have discussion with you and your other colleagues 

together concerning TB and HIV care in your facility. The information we collect will be for 

the purposes of this work only and whatever we find out will be useful for taking very important 

decision for TB and HIV control in Ghana.  To make the discussion smooth running and time 

conscious, it will be audio recorded to enable us to remember the useful contributions you 

made. With your permission, I would like to record the discussion using a digital device. 

Voluntariness/withdrawal 

Your participation in the discussion is completely voluntary.  You may refuse to answer any 

question or withdraw from the discussion at any time or for any reason refuse to the audio 

recording without it affecting you in any way.  

Risks and discomforts of the study 

There is no known risk with your participation but the discussion will take about 1hr30mins. 
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Benefits of the study 

As a participant of an FGD, you may not benefit directly, but your participation and 

contribution will help us identify and improve the implementation of the intervention aiming 

at controlling TB and HIV in Ghana.  

Compensation  

You will not be paid for participating in this study, but we will give you light refreshment after 

the discussion for long sitting and talking. 

Confidentiality 

I will be using a pseudonym (false name) to represent your participation in my final research 

report. If you experience any distress or discomfort, we will stop the interview or resume 

another time. Any information collected as a result of your participation and contribution will 

be treated as confidential and only be used by the investigator by aggregating all other 

discussions.  Whatever is recorded from the discussion can be played back to you after the 

discussion upon your request. 

Questions  

If you have any questions afterwards about this research or with regards to your rights as a 

participant in the study, you can contact the Administrator of the Ghana Health Service 

Ethics Review Committee, Ms. Hannah Frimpong on 0302681109 or contact the University 

Human Research Ethics Committee (Medical), Mr Rhulani 

Mkansi Rhulani.Mkansi@wits.ac.za or Ms Zanele Ndlovu  zanele.ndlovu@wits.ac.za  Tel: 

+27(0)11 717 1252/2700/1234/2656 

 

If you have any questions concerning the study you can also contact the study principal 

investigator: Mr. Solomon Narh-Bana on 0244669893 
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Consent form for: FGD with HIV care providers 

  

Name of principal investigator:   Mr. Solomon A. Narh-Bana 

Name of institution:     University of the Witwatersrand  

 
 
 

Consent Form 
 

I have been adequately informed of (or I have read and understood) the purpose, procedures, 

potential risk and benefits of this study. I have had the opportunity to ask questions about it. 

Any questions that I have asked regarding the recording, have been answered to my 

satisfaction. I know that I can refuse to participate in this study without any loss of benefit to 

which I would have otherwise been entitled. I understand that if I agree to participate, I can 

withdraw my consent at any time without losing any benefits or services to which I am entitled. 

I understand that any information collected will be treated confidentially. I freely agree to 

participate in the study and also record the discussion. After signing this document below, I 

will receive a copy each of the information sheet and this consent form. 

 

Name of participant: 

……………………………………………………………………………….  

 

Signature: ………………………………….. 

 

Date (dd/mm/yyyy): ----------/-----------/---------- 

 

 

Investigating team Member 

I have adequately informed the participant of the purpose, procedures, potential risks and 

benefits of this study. I have answered all questions to the best of my ability.  

 

Name of field staff (code): …………………………………………………………………..  

Signature: …………………………………… 

 Date (dd/mmm/yyyy): ----------/-----------/---------- 

UNIVERSITY OF THE WITWATERSRAND, SCHOOL OF PUBLIC HEALTH 

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF 

IMPLEMENTATION: A CASE OF ACTIVE TB CASE-FINDING AND IPT INITIATION 

AMONG PLHIV ATTENDING HIV CLINICS IN GHANA 



  

307 

 

 

Consent form for recording: IDI/FGD 

  

Name of principal investigator:   Mr. Solomon A. Narh-Bana 

Name of institution:     University of the Witwatersrand  

 
 

Consent Form for Recording 
 

I have been adequately informed of the purpose, procedures, potential risk and benefits of this 

study. I am aware that the focus group discussion or in-depth interview will be audio recorded 

and for that reason, my participation in this study will be audio recorded. However, if I feel 

uncomfortable at any time I can ask that the recording equipment be switched off.  I understand 

that I can ask for a copy of the recording.  I understand what will happen to the recordings once 

the study is finished. 

After considering all the information given to me regarding my participation in this study, I do 

agree to participate and give my consent to being audio recorded in this study. Also, after 

signing this document below, I will receive a copy each of the information sheet and this 

consent form. 

 

Name of participant: 

……………………………………………………………………………….  

 

Signature: ………………………………….. 

 

Date (dd/mm/yyyy): ----------/-----------/---------- 

 

 

Investigating team Member 

I have adequately informed the participant of the purpose, procedures, potential risks and 

benefits of this study. I have answered all questions to the best of my ability.  

Name of field staff (code): …………………………………………………………………..  

 

Signature: …………………………………… 

 Date (dd/mmm/yyyy): ----------/-----------/---------- 
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Appendix M: Plagiarsm Checker – Turnitin Report   

 



  

309 

 

 



  

310 

 

 



  

311 

 

 



  

312 

 

 



  

313 

 

 



  

314 

 

 



  

315 

 

 



  

316 

 

 



  

317 

 

 



  

318 

 

 



  

319 

 

 

 


