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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%Cl: 2.12-9.10, p=0.040), and clinicians (AOR=1.78, 95%ClI: 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



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



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 (WHQ) 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
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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.



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.



Implementation determinants

Understanding the determinants of implementation

Facility factors Provider factors
Moderating factors responsible for Moderating factors responsible for
facility level adherence provider level fidelity

'y A

A 4

Programme (facility) Level Provider Level
Understanding the adherence to < > Understanding the extent of
implementation guidelines implementation of guidelines

v

Composite fidelity of implementation

Understanding adherence at both provider and
facility level

Figure 1: Thesis framework linking the research objectives to the papers

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.




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, DHIMS?2) (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 | 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 DOTSs 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-TBO 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 HIVV 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-1PT 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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Algorithm for Screening and Diagnosis of TB in PLHIV, Part A

Screening A: Interview for sign
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Algorithms for Screening and Diagnosis of TB in PLHIV, Part B
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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;
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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 Complex interventions in health care; A conceptual model for evaluation Multi-method approach — Kil, Not mentioned
Hasson(2010) RCT of Supported Employment among | using a modified Conceptual observation, questionnaire,

(90) people with severe mental illness Framework for Implementation Fidelity | document review.

Hasson et al. Care program for frail elderly people in | Core component of intervention observations of work practices, Not mentioned

(2012) (108)

health and social care

identified through a modified
Conceptual framework for

implementation research

stakeholder interviews, and

document review

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
(92).

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); Mékeld 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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Intervention

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).

Potential moderators

- ; Determinants
1. Intervention complexity

2. Strategies to facilitate Inner Setting Intervention
implementation (Facility) characteristi
3. Quality of delivery Compatibility, c
Participants responsiveness Resource Relative adv,
Auvailability, complexity,
Networking, cost , etc.
etc

/\

Implementation Outcome

\ 4

Fidelity (Provider and Programme)

\ 4
QOutcomes

Individual Outer
characterist setting
ics
(Provider) External
links and
Knowledge, policies
belief, self-
efficacy

Figure 4: Conceptual framework for the study

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.

Legend

Savannah Belt (Upper East, Upper West & Northern Regions)

Forest Belt (Brong Ahafo, Ashanti & Eastern Regions

Coastal Belt (Western, Central, Accra & Volta Regions

Study sites (27 Districts). See table 2 for full list

© Narh-Bana 2020

Figure 5: Map of Ghana showing study sites

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
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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 Rural¥
Km? %
1 Ashanti Atwima-Nwabiagya | Municipal 180,296 579 68.5
District
2 Ejisu-Juaben Municipal 174,482 583 72.5
District
3* Kumasi Metropolitan 2,105,382 214 0
District
4 Obuasi Municipal 203,554 221 14.8
District
5 Brong Ahafo | Atebubu-Amanten Municipal 131,400 2626 53.3
District
6 Jaman North Ordinary 102,829 1031 475
District
7 Kintampo North Municipal 117,118 4890 43.2
District
8 Central Abura-Asebu- Ordinary 128,143 2626 53.3
Kwamankese District
9 Awutu Senya East Municipal 129,629 108 5.9
District
10 Twifo-Ati-Mokwa Ordinary 74,074 956 76.3
District
11 Eastern Akwapim North Municipal 169,061 613 65.9
District
12 Atiwa Ordinary 136,550 1166 66.6
District
13 Birim North Ordinary 97,534 567 73.2
District
14 Upper Manya-Krobo | Ordinary 87,789 859 87.3
District
15* Greater Accra Metropolitan 2,087,668 140 0
Accra District
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16 Ga West Municipal 71,133 324 70.3
District

17 Northern Saboba Ordinary 82,667 1751 90.6
District

18 Tamale Metropolitan 275,547 647 19.2
District

19 Upper East Bolgatanga Municipal 160,308 397 50.2
District

20 Builsa North Ordinary 68,724 817 89.5
District

21 Kasena-Nankana Ordinary 86,519 873 86
District

22 Upper West Nadowli-Kaleo Ordinary 74,498 1132 100
District

23 Sissala East Municipal 68,578 5094 81.2
District

24 Volta Jasikan District 72,970 556 72.4

25 Western Jomoro Municipal 194,808 1495 64.6
District

26 Prestea-Huni Valley | Municipal 207,237 1810 62.9
District

27 Wassa Amenfi East | Municipal 108,272 1558 49.1
District

Median (min, max) | 128,143 859 66
(68578, 2105382) (108, 5054) | (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.

PHASE1
Quantitative

Data collected to assess fidelity and its moderators to the
intervention

PHASE2

Qualitative.

Data colleted to identify determinants of implementation

Figure 6: Phases of the study

40



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 | Region District Facility Phase 1: Survey Phase 2 IDIs and FGDs conducted
Team interviews
No. conducted
HIV Head IDI — TB/HIV coordinators | FGDs
clinic of the | Regional | District | Facility | HIV
providers | facility clinic
providers
1 ASHANTI Atwima-Nwabiagya 8 1
(AS) (ASAN)
Ejisu-Juaben (ASEJ) 9 1
Kumasi (ASKU) 8 1
Obuasi (ASOB) 7 1
BRONG AHAFO | Atebubu-Amanten 9 1
(BA) (BAAA)
Jaman North (BAIJN) | 6 1
Kintampo North 6
(BAKN)
2 EASTERN Akwapim North 11 1 1 1 1 0
(EAAN)
(EA) Atiwa (EAAT) 10 0
Birim North (EABN) | 9 1
Upper Manya-Krobo 12 0
(EAUM)
GREATER Accra (GAAC) 11
ACCRA (GA) Ga West GAGW)
VOLTA (VO) Jasikan (VOJA) 8
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NORTHERN Saboba (NOSA) 7 1 0 1
(NO) Tamale (NOTA) 8 1
UPPER EAST Bolgatanga (UPBO) 6 1
(UP) Builsa North (UPBN) | 7 1
Kasena-Nankana 7 1
(UPKN)
UPPER WEST Nadowli-Kaleo 7 1
(UW) (UWNK)
Sissala East (UWSE)
WESTERN (WE) | Jomoro (WEJO)
Prestea-Huni Valley
(WEPH)
Wassa Amenfi East 9 1
(WEWA)
CENTRAL (CE) | Abura-Asebu- 9 1 1 1 1 1
Kwamankese (CEAA)
Awutu Senya East 10 1 1 1 1
(CESE)
Twifo-Ati-Mokwa 12 1 1 1 1
(CETA)
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 4™ 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, Klls, 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 | Data type Source of data Number | Number of | Number of
phase of expected conducted interviews

facilities | interviews | (comments)

1 Quantitative | Healthcare 27 244 226
providers at the
HIV clinic
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(18 missed (12 on
annual leave, 4 in a
workshop, 2 transfer))
1 Quantitative | Facility heads/ 27 27 27 (18 facility heads, 8
TB/HIV focal facility TB/HIV
person/ head of coordinators and 1
HIV clinic HIV clinc head)
1 Quantitative | HIV and TB 27 27 27 records reviewed
clinical registers
2 Qualitative Regional, District | 21 21 (R-3, D- | 17 (R=2, D=6, F=9)
and Facility 9 and F-9) (D=3 on annual leave
TBHIV R=1 travelled)
coordinator
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.

Provider Level
Fidelity Assessment

District Hospitals with
HIV Clinics Visited
27

Eligible HIV
Healthcare Providers
244

|

Facility Level
Fidelity Assessment

\4

Facility Representative

226

Providers
Interviewed

Providers Missed

18

Interviewed
27
A\ 4 \ 4
Head of TB/HIV Head of HIV
Facility Coordinator Clinic
18 8 1

A\ 4

A 4

Providers on
annual leave
12

Providers to

Workshop
4

Providers on
Transfer

2

Figure 7: Flowchart of recruitment and study profile of the healthcare providers and facility

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.
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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. Toevaluate the influence of | Provider fidelity level (see key variables under objective 1) Descriptive analysis of the moderation factors was
moderating factors on Potential moderators: Factors applicable to the study identified in CFIF to influence fidelity; | conducted to reveal the distribution of the factors among
provider fidelity of the facilit.ation strategy and participants responsiveness (27). Measured with a 3-Likert scale | providers. Cluster-based logistic regression was used to
; ; questionas: 1. Disagree 2. Neutral 3. Agree determine the influence of the moderation factors
intervention among PLHIV : . _— . . -
attending HIV care clinics Other factors: Demographic characteristics of the providers and geo-location of the facility according to CFIF on the provider level fidelity. Checked
in Ghana e Age, sex, level of education, years of working, profession an multicollinearity if the moderating factors are correlated

' e Location of facility 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 Programme/facility fidelity: Extent to which the programme guideline of the intervention was | A summation of items scores approach expressed as

levelfidelity to guidelines of
the intervention among
PLHIV attending HIV care
clinics in Ghana.

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 O=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 O (review
meeting never include all HIV healthcare providers) to 2 (review meeting always includes all
HIV healthcare providers).

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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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)

Another factor: Location of the facility

Potential moderators: Factors identified in CFIF to influence fidelity at the facility level. (27).
Measured some variables as binary and others as categorical.

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.

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.

Other variables:
Provider level fidelity scores generated from objective 1

Facility levelfidelity scores generated from objective 3

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

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

WEFS were summarized using descriptive statistics such
as medians, IQR, and proportions

WEFS 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.

To explore the determinants
of implementation of the
intervention among PLHIV
attending HIV care clinics
in Ghana.

the intervention.

framework.

Determinants of Implementation: Barriers and facilitators that influence the implementation of

Key themes of implementation determinants were explored based on the components of the CFIR

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.

51




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

in the chest. chest during consultation?

Content items Frequency items
Description (variable Mean | Description (variable name) Mean
name) Response:
1 = Never
Response: 2 = Rarely
No.....0 Yes....1 3 = For some clients sometimes
4 = Either for all new clients or annually for existing
clients
5 = All the time for all clients
Component 1: TB diagnosis
Asks client about cough of | 0.863 | How frequently do ask PLHIV about cough of any 4.257
any duration. duration during consultation?
Asks if the client has night | 0.686 | How frequently do you ask PLHIV about night sweats | 3.580
sweats. during consultation?
Asks if the client had fever. | 0.619 | How frequently do you ask PLHIV if they had a fever | 3.553
during consultation?
Asks if the client has pain | 0.748 | How frequently do you ask PLHIV about pain in the 3.823
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1=Not adherent  2=Partially adherent 3=fully adherent

Asks/checks if the client 0.673 | How frequently do you ask/check the weight of 3.336
lost weight. PLHIV during consultation?

Component 2: TB awareness

Provides education. 0.659 | How frequently do you provide education for PLHIV? | 3.385
Provides counselling about | 0.726 | How frequently do you provide counselling about TB | 3.695
TB screening. screening for PLHIV?

Component 3: TB symptoms questionnaire

Uses TB screening 0.730 | How frequently do you use the TB screening 3.668
questionnaire (clinical questionnaire for PLHIV?

algorithm).

Component 4: TB screening process

Do you ask all the HIV 0.664

clients all the TB screening

questions?

After screening the client for TB, what do you do next? " 2.0
1=No adherent  2=Partially adherent 3=fully adherent

If you identify a client who you presumed of having TB, what steps would you take? " 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;

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);

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

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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Components of TB Intensive TB case- IPT initiation (IPT) TB Infection Programme review
screening finding among control (TIC) meeting (PRM)
PLHIV (ITCF)
1. TB screening for 1. Specialized cases . Ensures TIC is 1. Conduct review
PLHIV 2. Children under 5 implemented meeting
— 2. Sputum evaluation of years . Administrative 2. Provide feedback
- presumed TB cases 3. All PLHIV measure 3. Ensure quality and
@ E; 3. X-ray evaluation of . Environmental data sharing
g S presumed TB cases measure
%’_ O . Personal protective
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2 . Surveillance of TB
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=
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= )
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o 5. Screening coverage 5. Review meeting
© involve all HIV care
— g providers
o
O
— v A 4 l
Totgl Activities / 5 3 5 5
items (18)
Total score (29) 7 6 6 10

Figure. 8: TB screening activities and scores by components to asses programme implementation fidelity

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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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 70of 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 Quiality 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.

I S HIV clinic HIV care providers
District —
Hospital (Provider level)
(Facility All invited to participate

level) Other clinics/units

Figure 11: A typical structure of district hospital depicting where facility and provider levels belonged

Study design and sampling

Atotal 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 Mean | Description (variable name) Mean
name) Response:
1 = Never
Response: 2 = Rarely
No.....0 Yes....1 3 = For some clients sometimes
4 = Either for all new clients or annually for
existing clients 5 = All the time for all clients
Component1: TB
diagnosis
Asks client about cough of | 0.863 | How frequently do ask PLHIV about cough of any 4.257
any duration. duration during consultation?
Asks if the client has night | 0.686 | How frequently do you ask PLHIV about night sweats | 3.580
sweats. during consultation?
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Asks if the client had fever. | 0.619 | How frequently do you ask PLHIV if they had a fever | 3.553
during consultation?

Asks if the client has pain | 0.748 | How frequently do you ask PLHIV about pain in the 3.823

in the chest. chest during consultation?

Asks/checks if the client 0.673 | How frequently do you ask/check the weight of 3.336

lost weight. PLHIV during consultation?

Component 2: TB awareness

Provides education. 0.659 | How frequently do you provide education for PLHIV? | 3.385

Provides counselling about | 0.726 | How frequently do you provide counselling about TB | 3.695

TB screening. screening for PLHIV?

Component 3: TB symptoms questionnaire

Uses TB screening 0.730 | How frequently do you use the TB screening 3.668

questionnaire (clinical questionnaire for PLHIV?

algorithm).

Component 4: TB screening process

Do you ask all the HIV 0.664

clients all the TB screening

questions?

After screening the client for TB, what do you do next?" 2.0

1=No adherent  2=Partially adherent 3=fully adherent

If you identify a client who you presumed of having TB, what steps would you take? " 1.650

1=Not adherent 2=Partially adherent 3=fully adherent

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 9" April to 24™ 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 aresult, 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 O=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 Non- All providers
n (%) clinicians n | n (%)
(%)
Age in completed years, 34.6 (9.1) 34.3(7.0) 34.5(8.3)
Mean (SD)
Gender
Female 109 (76.8) 26 (30.9) 135 (59.7)
Male 33(23.2) 58 (69.1) 91 (40.30)
Years working in HIV care
clinic
<5years 102 (71.8) 45 (53.6) 147 (65.0)
Syears plus 40 (28.2) 39 (46.4) 79 (35.0)
Highest educational level
Upper secondary 5(3.5) 5(5.9) 10 (4.4)
Post-secondary non- 108 (76.1) 33 (39.3) 141 (62.4)
tertiary Tertiary 29 (20.4) 46 (54.8) 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
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

of

Items/Variables N=226, n (%)
No Yes
1. Asks client about cough of any 31 (13.7) 195 (86.3)
duration.
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 57 (25.2) 169 (74.8)
chest.
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 62 (27.4) 164 (72.6)
screening.
8. Uses TB screening questionnaire 61 (27.0) 165 (73.0)
(clinical algorithm).
Never Rarely | Forsome | Either forall | Allthe
clients | new clientsor| time for
sometimes all clients
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annually for
existing
clients

9. How frequently do ask PLHIV about | 31(13.7) | 4(1.8) 11 (4.9) 10 (4.4) 170 (75.2)
cough of any duration during
consultation?

10. How frequently do you ask 71(31.4) | 6(2.7) 7(3.1) 5(2.2) 137 (60.6)
PLHIV about night sweats during
consultation?

11. How frequently do you ask 86(38.1) | 5(2.2) 7(3.1) 3(1.3) 125 (55.3)
PLHIV if they had a fever during
consultation?

12. How frequently do you ask 57 (25.2) | 7(3.1) 6 (2.7) 5(2.2) 151 (66.8)
PLHIV about pain in the chest during
consultation?

13. How frequently do you 74 (32.7) | 6(2.7) 4(1.8) 5(2.2) 137 (60.6)
ask/check the weight of PLHIV
during consultation?

14, How frequently do you provide 77(34.1) | 8(3.5) 15 6.6) 3(1.3) 123 (54.4)
education for PLHIV?

15. How frequently do you provide | 62 (27.4) | 5(2.2) 13 (5.7) 6 (2.7) 140 (62.0)
counselling about TB screening for
PLHIV?

16. How frequently do you use the 61 (27.0) | 2(0.9) 22 (9.7) 7(3.1) 134 (59.3)
TB screening questionnaire for
PLHIV?

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 16% 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 Fidelity score High fidelity Low fidelity

screening intervention Median (1QR) level n (%) 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 100 (16.67,100) | 134 (59.3) 92 (40.7)

questionnaire

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 Low fidelity High fidelity Row | crude 95%ClI
providers level level Total| OR
N (%), M (SD) | N (%), M (SD)

Region
Ashanti (Ref) 13 (40.6) 19(59.4) |32 |1.00 -
Brong Ahafo 14.(70.0) 6 (30.0) 20 |0.29* |0.09-0.96
Central 7 (22.6) 24 (77.4) 31 2.35 0.78-7.04
Eastern 19 (45.2) 23 (54.8) 42 0.83 0.33-2.10
Greater Accra 12 (60.0) 8 (40.0) 20 |0.46 0.14-1.43
Northern 9 (600) 6 (400) 15 0.46 0.13-1.59
Upper East 6 (30.0) 14(700) |20 |160 |0A49-524
Upper West 3 (23.1) 10(769) |13 |228 | 092799
Volta 7(87.5) 1(125) |8 |o010x |001-089
Western 17 (68.0) 8 (32.0) 25 |032x |011-0.96




Ecological zone

Forest (Brong Ahafo,
Ashanti & Eastern) (Ref) 46 (48.9) 48 (51.1) 94 1.00 -

Savannah (Upper East,

Coastal (Gt. Accra,

Central & Volta)

Upper West & Northern) 18 (37.5) 30 (62.5) 48 1.60 0.78 —3.25

Western, 43 (51.2) 41 (48.8) 84 0.91 0.51-1.65

completed years

Mean age of provider in 33.8(6.9) 35.1(9.4) - 1.02 0.98 - 1.05

Years working in HIV

clinic

<5years (Ref) 72 (49.0) 75 (51.0) 147 | 1.00 -

Syears plus 35 (44.3) 44 (55.7) 79 1.20 0.70-2.09
Gender

Male (Ref) 55 (60.4) 36 (39.6) 91 1.00 -

Female 52 (38.5) 83 (61.5) 135 | 2.44* 1.41-4.20
Profession

Non-clinician (Ref) 50 (59.5) 34 (40.5) 84 1.00 -

Clinician 57 (40.1) 85 (59.9) 142 | 2.19* 1.27 -3.80
Highest educational level

Upper secondary (Ref) 7 (70.0) 3(30.0) 10 1.00 -
Post-secondary non- 65 (46.1) 76 (53.9) 141 | 2.73* 1.08 —-
tertiary 35 (46.7) 40 (53.3) |75 | 267 10.98
Tertiary 0.64 -

11.10

Note: The totals are in row and therefore correspond to total percentages of 100%.
*Significant at 95%ClI

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 AOR 95% CI p-value
providers

Ecological zonal

Forest (Brong Ahafo, 1.00 - -
Ashanti

& Eastern) (Ref)

Savannah (Upper East, 1.83 0.70 - 4.80 0.220
Upper

West & Northern) 0.95 0.28-3.21 0.942
Coastal (Gt. Accra,

Western,

Central & Volta)

Gender

Male (Ref) 1.00 -

Female 2.36 1.09-5.10 0.029**
Profession

Non-clinician (Ref) 1.00 - -
Clinician 1.78 1.07 -3.50 0.045*
Highest educational level

Upper secondary (Ref) 1.00 - -
Post-secondary non- 2.66 0.48- 14.66 0.260
tertiary 431 2.12-9.10 0.040%*
Tertiary

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%Cl: 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 Il 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 DHSs 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;

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];

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

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.
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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 9™ —24™ 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 filel.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  Intervention activity Subcategory of Activity Source of
screening adherence score information
intervention applicable (maximum)
1. TB screening for PLHIV Content 1 Interview
] " n
gnA 5 2. Sputum evaluation of presumed TB cases Content 1 Interview
5 S
= v
S E § 3. X-ray evaluation of presumed TB cases Content 1 Interview
88
Q> 5
E E o 4. Frequency of TB screening provision at Frequency 3 Interview
o2 the clinic
he=RA
‘@ é‘o Bhe=! 5. Screening coverage: proportion of Coverage 1 TB and HIV
§ g = 2 PLHIV screened for TB register
N
SESE8
= =} 6. Specialized cases Content 2 Interview
c ~
E= ol 3
g E-3 7. Children under 5 years Content 2 Interview
o _— D —
O O O
-
E\E == D 8. All PLHIV Content 2 Interview
o 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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E Q 12. Personal protective measure Content 1 Interview
= ()
< - .
S - 13. Surveillance of TB among workers Content 1 Interview
g
= >
& E3
= =
e >
O T -5
[« i b3
=28
14. TB and HIV review meeting Content 1 Interview
5 2 15. Uniform and quality data Content 1 Interview
g gE
) é = 16. Share and analyses data at all levels Content 1 Interview
22 o
=5 < 17. Provide feedback to all levels Content 1 Interview
o <2
E E_",Sa’ 2 18. HIV clinic holds regular review meeting  Frequency 4 Interview
-y
SES S
gn'*;j > 2 19. Review meetings involve all HIV care Coverage 2 Interview
=g T % providers
N
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 O (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 0O (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

98



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 HIVV
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 1(3.7)
TB/HIV coordinator 8 (29.6)
Head of the facility 18 (66.7)
Age in completed years 41.2 (8.7)
(Mean & SD)
Gender Female 5 (18.5)
Male 22 (81.5)
Number of years working at the <byears 14 (51.9)
facility 5 years plus 13 (48.1)
Number years working in current <byears 15 (55.6)
role 5 years plus 12 (44.4)
Main occupation of respondent Non-clinician 5(18.5)
Clinician 22 (81.5)
Highest educational level Post-secondary non-tertiary 6 (22.2)
Tertiary 21 (77.8)
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Facility location (zone) Savannah 7 (26.0)
Forest 11 (40.7)
Coastal 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

Variables Ecological zone Median (IQR), N (%) p-value
All (N=27) Savannah (n=7) Forest (n=11) Coastal (n=9)
Median number of HIV healthcare 9(8-10) 8 (7-28) 9(7-11) 10.0 (10 - 10) 0.018

providers per HIV clinic.

Median number of PLHIV attending 609 (182 — 1479) 600 (60 — 1023) 904 (257 — 4342) 475 (60 — 900) 0.177
the HIV clinic per month.

Median number of PLHIV screened 79 (32 — 344) 69 (57 —419) 200 (58 —904) 32 (26 —-79) 0.313
for TB per month.
Median number of patients per 67 (18 —127) 66 (8 — 128) 113 (28 — 620) 43 (7-90) 0.157

provider per monthly
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TB screening questionnaire available

No 7 (25.9) 1(14.3) 2 (18.2) 4 (44.4)

Yes 20 (74.1) 6 (85.7) 9(81,8) 5 (55.6) 0.295

TB/HIV clinical manual available

No 23 (83.2) 5(71.4) 11 (100.0) 7(77.8)

Yes 4 (14.8) 2 (28.6) 0 (0.0 2 (22.2) 0.187

TB screening Guideline available

No 6 (22.2) 1(14.3) 2(18.2) 3 (42.7)

Yes 21 (77.8) 6 (85.7) 9(81,8) 6 (66.7) 0.606

TB IE&C materials available

No Yes 24 (88.9) 6 (85.7) 11 (45.8) 7(77.8) 0.276
3(11.1) 1(14.3) 0 (0.0 2 (22.2)

TB prevention and infection control

guideline available

No Yes 23(83.2) 5 (71.4) 11 (45.8) 7(77.8) 0.187
4 (14.8) 2 (28.6) 0 (0.0 2(22.2)

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 1% quartile and the
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median scores were the same (85.7%) while the 3™ quartile and the maximum scores were also
the same (100%). With the IPT component, the minimum score, the 1% quartile and the median
were the same (0%) while the 3" quartile and the maximum score were the same (66.7%).
Similarly, with the PRM component, the median score and the 3" quartile score was the same

(90%). None of the components and the overall had an outlier score.

Boxplot of adherence scores of the components of the
Intervention
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*ICTF=Intensive TB  finding among PLHIV, IPT= IPT Initiation, TIC= TB infection
control, and PRM= Program review meeting

Figure 13: Boxplot showing the distribution of adherence scores of the TB screening intervention
components

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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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
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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 High adherence Significance
level level
N (%), Median N (%), Median
(IQR) (IQR)

Geographical location

Ecological zone

Savannah 2 (28.6) 5(71.4)
Forest 5 (45.5) 6 (54.5) *p=0.876
Coastal 3(33.3) 6 (66.7)

Physical facilities and resources

TB screening questionnaire available

No 6 (85.7) 1(14.3)

Yes 4 (20.0) 16 (80.0) ~p=0.003
TB/HIV clinical manual available

No 9(39.1) 14 (60.9)

Yes 1(25.0) 3(75.0) ~p=0.370
TB screening guideline available

No 5 (83.3) 1(16.7)

Yes 5(23.8) 16 (76.2) ~p=0.009
TB IE&C materials available

No 9 (37.5) 15 (62.5)

Yes 1(33.3) 2(66.7) "p=0.503
TB prevention and infection control guideline

available

No 9(39.1) 14 (60.9)

Yes 1(25.0) 3(75.0) "p=0.370
Health facility utilization and staffing workload

Median number of HIV healthcare providers per 9.5 (8 —10) 9 (8-10) *p=0.726
HIV clinic.

Median number of PLHIV attending the HIV 900 (609 — 2622) 256 (60 —904) *p=0.042

clinic per month.

Median number of PLHIV screened for TB per 74 (26 — 277) 200 (38 —419) *p=0.345
month.

Median number of patients per provider per 90 (66.7 — 28.6 (8.6 — 113) *p=0.046
month 2635)

Note: * used Kruskal-Wallis test; * used Mann-Whitney U; and “ 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 6" 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

116



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 (IDls) 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 6™ to 315 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

Regional TB/HIV
coordinators

District TB/HIV coordinators

Facility TB/HIV coordinators

HIV care providers

HIV care providers

Type of data collection

In-depth interview (IDI)

In-depth interview (IDI)

In-depth interview (IDI)

Focus group discussion (FGD)
Number of participants for the
FGD

Savannah Forest = Coastal
Zone Zone Zone

0 1 1

1 2 3

2 4 3

2 3 3

14 29 22

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

Sex
Female

Male
Age (median, range)

Level of education

Number (%), median (range)

FGD (n=65)

39 (60.0)
26 (40.0)

32 (24— 59)
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IDI (n=17)

6 (35.3)
11 (64.7)

37 (27 - 59)

Total

65



Upper secondary
Post-secondary non-tertiary
Tertiary

Profession

Clinician

Non-clinician

Years working
(median, range)

25 (38.5) 0

4 (6.1) 3 (17.6)
36 (55.4) 14 (82.4)
39 (60.0) -

26 (40.0) -
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

Intervention
characteristics

Outer setting

Inner setting

Themes
Facilitators Barriers
Ease of TB screening tool Transport cost for sputum
collection

Goals setting, feedback and
supervision

Good referral relationships

Chemical sellers key in

community case finding

Renovations and innovations Limited or lack of privacy and
inadequate space to conduct TB
screening
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Individual characteristics Acceptability of intervention Low commitment of
among providers 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"- ID1 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 | 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
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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 (I0M)
[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. ldentify 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.
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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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Figure 15: 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 provider
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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 Yes 20 (74.1)
available
No 7(25.9)
TB/HIV clinical manual Yes 23 (85.2)
available No 4 (14.8)
TB screening guideline Yes 21 (77.8)
available No 6 (22.2)
TB IE&C materials Yes 24 (88.9)
available No 3(11.1)
TB prevention and Yes 23 (85.2)
infection control guideline | No 4 (14.8)
available
Number of HIV healthcare | Median (IQR) 9(8-10)
providers per HIV clinic
Number of PLHIV Median (IQR) 609 (182 — 1479)
attending the HIV clinic
per month
Number of PLHIV Median (IQR) 352 (112 — 1479)
screened for TB per month
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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 p value
Median (IQR)

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 Yes 75.6 (69.3 — 82.4) 0.101

available No 66.0 (58.9 - 73.5)

TB screening guideline Yes 66.8 (63.7 — 74.9) 0.448

available 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 | Yes 75.6 (69.3 - 82.4) 0.101

control guideline available No 66.0 (58.9 - 73.5)

Number of HIV healthcare 66.7 (59.9 74.9) 0.687

providers per HIV clinic

Number of PLHIV attending 66.8 (59.9 - 74.9) 0.862

the HIV clinic per month
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Number of PLHIV screened 66.8 (59.9 — 74.9) 0.490
for TB per month

Number of patients per 66.8 (59.9 - 74.9) 0.869
provider per month

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 P-value R-Squared Adjusted R- | P-value RMSE
(Fidelity type) Squared (Fest)

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

155


https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0968-1#Sec14

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 HIVV
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 (TI1C) 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 1eDEA 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.

164



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

166



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
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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:

e What are the proportional shares of the different provider level components of the
intervention to the fidelity levels in the study area?

e What are the proportional shares of the different facility-level components of the
intervention to the fidelity levels in the study area?

e What are the proportional shares of all the intervention components to the composite
fidelity level in the study area?

e 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

Introduction

Tuberculosis screening of peopl e living with human immunode ficiency virus is an interven-
fion recommendad by the WHO to control the dual epidemic of TB and HIV. The extent o
which the intervention is adhered fo by the HIV haalthcare providers (fidelity) determines the
intervention’s effectivenass as measured by patient outcomes, but literature on fidelity is
scarce. This study assessed provider imple mentation fidelity 1o national guidelines on TB
screening atHIV clinics in Ghana.

Methods

It was a cross-sectional study thatused structured questionnaires o gather data, involving
226 of 243 HIV healthcare providersin 27 HIV clinics across Ghana. The overall fide lity
score comprised sixieen items with a maximum score of 48 grouped into three components
of the screening intervention (TB diagnosis, TB awareness and TB symptoms quesion-
naire) . Simple summation of item scores was done 1o 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 fide lity level were assessed using clusier-based logistic regression. Odds
ratio with 85% confidence interval (Cl) 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). Mostofthem were clinicians [63% ( 142)] and had post-secondary
non-tertiary education [62% (141)]. Overall, 53% (1 19) of the healthcare providers were cat-
egorized 1o have impleme nted the intervention with high fidelity. Also, 56% (126), 53%
(120), and 58% (134) of the providers implemented the TB diagnosis, TB awareness and
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Infaction wh raquires ¢ contiomatnry seet throogh X-rey or genXpert for sppopcies toost-
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the EITY clinlswithin the Eririct bospital, tradoed bestthoure providers (cinkeal sod son-ctind-
cal) ulded by the grldetines fox TH preventive therapy 1o Ghaos provide TR prevendthee ser-
wices % FLETY atheswdiog the dizic, At every visk, PLETV are ghven TE counselling und
wreendng naing TE qoapton screening quartionnairs. Based on the Jlent respodss to the
shgna wnd symaptoma {congh of woy dunction, slght swvet, chewt: pabe, welght Jow o fever) pro-
widers lead fo redar Bhent bo for GeaXpert of X-nopm confirmaction test. B Mycobacierivn TE
detected, providem indtate wotl therspy sppropriately, otherwise they labtiate TH preventhve
therepy bused oo TE expert evaloation.
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Unliks cther sectors Mie sducdion, construction, and engineering, the huslth mcior xt the
district hosptial levad {fy 3) foe Instance bl intervention goldeines for (2) menegxment xt
fncitity or prograumme Jrvel and (2) providers who are tha direct torpleeestens of the ntaores-
tina fo participants. ‘The strocturs in Fig 1 refiers to the xommpomnt or incmation at the hospl-
tal All the providers ut the HTY corx cEnios were squipped ic sceen PLATY o TH. The NFT'
exsared that all HTY dhirics staff boud enguged in diher » pro-service, n-service, snd or aom-
Hnuing profesionsl demlopment ond spechliction coarse treining on TS wnd HIV e
incading TH acreening. Thise providers inclads clinichums (provide direct oore io petionds, £g.
morses xnd physichm) and nan-cinicans {ngpoct patiet oo, £.g. disces control, task-shift-
ing, hulth promotina, enil mutritinn offices). Therafure bath the dinicsns and non-cliniciane
ut the HIV clinic texined an 'TB cclaborative activities sre required to provide T8 xad HIV
counacding, consioct TH screening with the T8 scrooning questionmdre, adoirdster ARV,
und provice ather ‘TH rdxiod activities among FLATY at HIV clinios. Nen-climicions exdods

—_— HIV clinie HIY e providers
Disarl »
Hospiti [ 1 Provader level)
(Pacility Al invited t participats
lewel)

Other chnicsupits

PigL A trpon] sieucturn of dlabeiut Jumind ot ing wles Sty mad prwvkier loss kulagel
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donot dn TB mreming,

Study deslgn wnd sampling
A total of 27 HIV clinl o wititn theddentiiled 27 district hospitals with both the X-cay
mwchines end gereXiperts or TH confiomatory tests were surveped for the rudy.

The sudy was cros-soctional thet need & cerrus-based sareey o Intervier 2l the providen
ot the 37 HIV cre chinloy, Thip cenrus-hased suethod war appiing to achieve o gnod emmber of
prticipats w0 condoct & mesningial enstysls of the wody. To maxtmbs: representation md
exucnre all provid ey dmmdred o dolng T samening o the Gk participated in the sody; the
mombey of providen pec ciinkc wee ostsblidhed with an effort to Incdods everyone In the sody.
aff end other beakthoare providens whe dld not wock Jimectly with the FITV clinlcwene
excindad.

Dutn collection

A questihnaity v devdloped xnd waed to callect daty fresn the participants. "The stochoed
queextinvmuire collacted dxtn on fhe dern graphis characteristion of the provider, wd dotnan
thir rrpartzd slbherence to the civlol yaidelines on s ng of FLATY, focudng on can-
tctrts aid frexoehcy of the ftervohiio finplonchintion. Frior ihformeiion bl kicowlodge
from the TEAHIV colsborstiw proicenl puidetine by the thans NTP [£] together with fhx
aped buacd oo the key demcnts pr sciivition th the goiddios for the provision of TB scconing
the main sctivitics dirccy relating to TE scroxning by the providers, s docamenind in the
puidettne. A dobd of 19 quosdiots were formibod from theee madn sctivition ood a mnortionsd
enriler was et pf the pretest during the research assistnte trad ring.

Aswith mumy cther halthours srve (48, 49] most of the quostions wore ioomolsted on
different point-Likert scales dejaetiding o what it scoght o moesare [3]. Tablc 1 jproschte n
Het of rouexiirwes s exined in the TE acresning gukdetine od groopsd. omsder such of the con-

Dads colloction waa aoteducted T S festes of rosconch ssdetbatrb covnpibing thiee o=
burw ench. Exsenrch sl vt wers trairec for & days-with the fifth dey oead far preieting the
toals. The: ool were preizsted in o shodler HTV clinior to ensore that osssoreosent ormors
whil respanadent bardens st mudivtdved ehd to polbin oot preblcm s i rectiflcstion. "The
mmﬁhm&wmnﬂmmﬁmmwmmmm
dyn). Fnch trwm vixited 2 facilty for ut Jout five wocking daa. Follow-upa/nelorn vistts were
intervirwed. In the ond, & toie] of 244 helthesrs providers from the 27 district hospitals scrnes
the coumtry ware cxbblished as protrtia] particlpunts st the HTV clindos, Wi intorviomod 226
participuris, with the nomber of healithours providers intarviswsd por dinkc nging irom 5 o
12 s shown by the forwchart of the recrotment: sl sindy peofile {Fg 4).

Dyt mympgerent ard gmalysiy
An FPTOATA yewelom 3,1 aoftwane vres 0 10 cagroam the collocted. dete wibhich hapud nm. b -
copy quertinrmaiee s fnrther breporied Smio St 15 for clembng snd snatysls,

Qmestinmy coppring s | wers mussored by 1 = po, mmmtug the activiey was peciorenad
or provided end © = ma, mening the activisy we oot provided o perfocmed, Other b
ander tirs conytroct were opes-andad questions st the thos of tha deta collsction, They weos

TreEl
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'Tulela L Lisk aftha 1 Sosms wnad b4 daierwing provider beplesssiation by scam.
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B = Pict iterels cflintabs ety

A= Eithr fvx ol now dicoie o Ix ienin

B Al thow thoma four ulll ctimrrtn
Compaat 1 TH Saguerls
A itk il crch o sty L1 e Finnputtcthy s sl PUTW et o o ety chortlicy g cointin o o [~
Ak 1 the el e g it LN | i Pty e e PLEITY i gt il g comat Tk k] 3%
Ak U thor it el v Lo L) Ewwr Sequently do o ak PLETY i ey had n Srcr dunimg conlbadont | S5
Acka H e ot b ol o b chmt, | BFAR | Farerfmpamtly cho yom sk PLETY skt trafn tn Era chunt ol crmbintien 3am
Al cvecis H the et lvat walght T Elwer Srnqoontly 40 yom saltShack the walgict of PLETV dering conslixtiont ame
inbingeiatinl B T dcaniehiiali
Foaridw sdoexiion, L] Evw Srgoratly 4o pos powvkie slocston. Jor MLIITTT Aigs
ﬂw Rt [T" Eirer fiinjcnsk by i ke vl e il i T ekl o BUHIVT 2
[ L T ——
O TR L) Howr doyes we the TH S FLHTTY Ay

screing qeedene | | A T Ep— e  p—

Compvnsut & TH mremicg yovcns
g#aﬂmmm Tl the T
TRscreming qroviionst
A mcremlrg: th charet S TH, wiet do pou do wt 0
1= Mo nhrvat 3 = Furlly sbovnt § = Sully sdhawcat
T yrom Sebeto i w i wrln o Jutrcrion] il vl T, wriec: sinbs vl yovc ok ™ 1AM
1 = Mot wallbarent i~ it 4= niluront
Hater
" Ciprm-rafes] gyt e,

Thar ey il conchs Sy ey exurmpurived. k] o e rewgumny T, fhwy: prpeldery i phoe e Infprenatfion me pech. orrey i iy Sether poshysle.
Il gy} 011 37 romnl o EERE TN

powt-coded hiter with & scale of 1 to 9 HuKesting the degres fowhich the providars reaponue
reflected wdhepsnce to-what b in the intervention goldetine (I = wot wllenent: J = parholly
weliveriid siid 3 = AUy sifhivant). The By oot Pt of the: queitiondalne wits tiiei-
sred ok wacile of 110 5 (1 = mevey, d = narely, 3 = o rotie ity soneiines d = iy for o)
new clients or sty for exting cNets, 5 = AN e b Jor ol cXents), with s scale 5 belog
yrhuid the bivtervertlon oifdelie v cxpeciod.

W Bret bud f0 deterosines the Jevel of bnplementution Adelity from the qustienaiten
covering contentand Beqoency end the forther Wdentify ssochited provider crracherintion
The questionnatre e gmmrhich were sclected e the guldetine—tad pever heen tued o Zus-
stice Bdetity aeywhere k] s mach, therewiss oo telerence: For it wotld constituts hdgh or
kew Bdelity. There wais therefors o peed to kentf the set of oo or vachibes undecying the
placuslble fortors of conaporents requbed to nourure provkder lowpleverition fdeity to the
TE mreetidey tetervention quldstned Shoce there wis 1o schetie gy rtucy s hoar different
tenos, Enoher off itesmu and conyponents relate 56 oo anotver o help on determdne the Bty
Lewel, we proceeded o acthe b4 pural e ondool Feproientition of the ibiorhtler Kt ieng our
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HTW elisics visiteal Lhsirnet Bospilis
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Froseice=r: Lhnhle T i Eraviders Missed
Tz vicwnad providars o I
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v iders i oyl 1o Provdders on
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Fig4 Floschari of recralisvct s siady prolils of O healiray proshbes o G HIY dislcs.
It org1 001 7 Vsuresl pos RS

mewsured vackabies. In order to do po and Brd the anderiying vackliee for mewmcng fidefttr
ton the goidelines on TH aceening of FLHTV xt HIV dinics, the exploreiory fcios aalysls
(EFA) methad osing polwckodc comsetions matriy techrvigos wis nitaly smploved. Om
appiping the EFA, we Eocmd that the factor kadings and anlque vazianoes weos very low o
expenched Dot thres of the 19 Htome. The fecier andysls was howeser not valoo-sddbng s e
Wil 05 aparent slgnificent variable redoction. Thereions, the odginal tteme were instesd need
fnr Gurther anatyels.

An o Toralt, wo re-groaped the ariginad femw selected from the TH scremning goldetine lon
foar matts corTponents based on our knowledge sxd scpedience, Bach of the foar cnmponents
b Jifieremt temns: thart coot e dmpdememnted to schler: the porpose of the TP sootaing foer-
voriion amozng FLHTY. Thees componets ae we follows:

1. TF dlagnosly through sxeening for dgry and spmptoms of TH among all FLITY st al EIV
clinlcs daring every vist

1 TF Awwrsnesr throogh hestth ednortion on T8 and conrsdling of all HIV clients it every
HIV nic vt

3. TB spepvowss guartionmaion to acreer all HIY chests. for TH at dl FHIV clinlc.

& TP screening precess which mntedls providen” knowledge of the processes: of caxty dagmosie
and trectreent of FIV-associsted TE ot the HIV Jinde.

Rach of the four componenty of the imberremtion s muads op of between, two to fen Xeme o
ouwtined bn the gridatine for leplamentetion of TR/HTV collaborative activiti [51]. Ansong
the 19 e identified e, the TD Ragoosls component comprises 100 TH owareness & TH
Frapoo questionoabre 3; and TE screening process 3 b,

To poocesd with dsssscing the provider Bty Lovel, we aondncted in buternal costlstency
and relability check % enore that the vacious Sers are meinble %o mearure each of the B

orel
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camponents. The Cronbach Alphs which msssores the narml] conststamcy (b ot e
witich the Jterma in & test musrars the s cemponant] of s scile [57] wes omd. A oilealeied
alpha doser io-nne: thowad Heme meusors the component wall. Tha cilculisd alphs was high
(approxtrtaly 090 for TB dingnoss, TB swrenms, imd TB sympinme gosstionmaloe com-
panomty exoept the TH scrwening procas with o alphs seoee of 0,423, The T3 scrwening pro-
TE wwxrenam, xnd TH sproptovs guastinom sire) showed tht the deta secm to fit wdl
{Alpha = D.515) in the scale n all aspacis to snbonce the accurmcy of prenll provider fidelty
Lrwe] nsmarnent.

Wi carried ot the smshysin on the thres components il tlr mogpective e, Bexd on
th varinus soring frr sach Han, tha total maxinuen posdbls soes e 48 (16 Hams) par pro-
mch compomaont: wers: rurnmed o delsrorine comprnent-spectfic fidedttr acones for mch ATV
ovinng e moorsw of all e three comyponarts,

Ther scxarws of The thres compone s il the prenll wers coxverixd o proportioos based on
the roxpoctive fotal muaivmom pomibk acors and rommerioed oeiey ki, hober-qaadis
acrom pEngrghic leoetinn of the belth fcfity snd provider charscteristics asing e FKroso!
Walks and Chi square xets.

Rucera ca point regariding what constitotes 2 hiph Leve] of provider Implomenixtion Sy
o TH acreeni iy ey, PLATY 15 nimown. To xid intarpretation of the fideltty scors, w
axhitrariy veed the medien fdality sors compoted from this study as-a cxt-off, inos var dete.
Tiselity wenres woere bad ow the mndian mmad e high fldelty those whoss Gty sooos wers
squal or-shova the madian fdeltty {ended w0 = fow provider fidclify bl and 1 = Jph provider
ity loved,

& derscr pive- smlyris oo the participants’ charscieristion wnd Jeveds of Tidelty was con-
dorted Logistic ragressinn [LE) v oed 1o mmine ior seocktion hetwesn the IF levsd xul
characteristics of the halthoars provider sdjosting for the district hosplis] (rencdom]) sifect
Stativtical slgnificonce was oonsidered of 3% hevel. The variance inflcdios facier [VTF} odou-
ltnd 1o o the zmoont of malonlline by in the regpresdon varishs ranged bt
1.02 end 134 (masn VIF m 1.18), whizh indloste ne arrdation between the varisblss ATl the
unulysls were performnd neing the St 15 mftwars (53]

Dencriptie anslyuin

Charnctaciptics. off hasithocyre provliery, The stody profle (Pig £) showed that 225 HIV
cars providers perticipatsd o this ody. The resclr from descoiptive analyels (Toble 2) Svand
that oot of the 215 healthoaes providen intarviowed, aboot G0% (135) were Semales, The mesn
agn of the providery was 345 pourn (Stemderd Devigtion [SD = A.3) wnd 655 {147) providers
harm v In the HTV cints; for L than 5 yeeme, The nesntw abe showed that 635% (Le2) of
thapreerhders wore clindclyng wirllpt 639% (141] had sttwined 2 poat-sacos dery non-wrtiery Leved
of sdncation,

Amang the diniciyns, the muwen age ome 3.5 ey (50 =19,1), R 0% (105) wene Sanalex
wnd most (75 1%, 2 = 108) bad sttalned poss-secondary non-tertiay edacation Leed followsd
by tectiary sdocrtion (4%, 0 = 14}, Ale, smong the noo-cHche, e mom age war 345

1orzl
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Tablal Charnctarivion of the hadthory peoviders by pralnsies af e IV cHiniey in Glhans, W09,
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years (5D = 7,00, coomt {64, 1%n = 55) were soales, and sooet {540%, o =46} attained wertiory
bevad of adnartion folkwed by podt-secondary 2.0 tertlary odacation [(39.9%, £ = 351,

Deecriptine stathecicn of Hoe rew Serra'variablos  Table 3 presen the deacriptive sttis-
Een For the rowr data o determaining ioplensentation Sdality for the TE screcrdng tnterven-
ton For example 79 (165} of the providars oae the TE acretalng qootbonnalee ot the BTV
clinks during T acreentng whils 66% do wakall the ETV cients oll thve TE screening question
dacingecrecning.

Frovider Inplemsatation Bd«Jiy Level

The eudy showed that, providern in 12 oot of the 17 FITV ciinko scored sbowe the median
implememtation fidalivy score. The msalts tr Table 4 presests the soxomacy stetietion of pm-
vhder Sidalivy o r the three componenw of the intervemtion and the omcall, The smdy
wbuvired that, the TH syoeptorny quastinemeive commpeonemt bad the high et medim score of
100% followad by TH Jlagrocls end TH swarenses sach scoring 535

Tha oveall provider fmplemantation Bty sore roged fieem 16% to 100%, The madiom
overall provider trrplonrietion score e 79% (IG8: 58,3, 100.0), Dot of the 216 HTV oo
provhles, 5% (0 = 115) bed sooees sbove the madien Bd ettty score.

The Bdaity moores and bl Sox the thres compomsmty wers slao ooeepered.

T Raprreain, The fdelity score fr tha comporert of T diagnoris. ranged From 1% ta
100% with » xeadinn ncove of 293 (TGB! 50, 1000, The stady showed thet dboat 56% (o = 126)
ofthe HIV camprovlders bad «2 baplas emrxtion Sdellty woope showe the TH dlegnov: median
wcone (high fidaltty level), Proeeliesy n 165 clinkos hd & TH dagrods borplem egtion fidelity
scope shomn the madlan.

TE wwaranarr, The regnit phowsd ther, the Bdeity s for the onm pomusst of spreen
alao ranged from 179 to 1004, T rradien A delior acore wae also 13% (T0OR; 50, 100) with
abewt 53% {n = 120)) of the haalth cxove peoviders soring Srmlemantyion Qdebity sheowe te
madlan scove of mwronos coreponet (hgh Gdelivy Lawl), Provider in 13 chimlo wers mod
to huree em. s compont Sdaliny e shaowe tha madign,

TR pngioems awarilanneirn. Thae Leosl of provlder sty to implemesting the TH acrsndng
questinoeaine sevong FLETV raoged from 179% v 100, ity madian scove v 100% (IQR:
179, 100%}, wol xrowt EITY care prorlders: (559, o = 134) wes in bigh ety Ll ooy,
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‘Tablad. bersamery vixiisiics of e proshdes ity scors by ils companasts,

Compynat ol e TH scrving Plinbity sovce hindirs High ety Jovsl | Low Biallty ol
ikl wuinlib bl m .m ‘H

LT Diagowle 133 {30, L) 135 {=52) L {id)

1 TH Awaiubum B3 (A8, 100) 120 {m1) 10 {aEM

3. T8 rpmptves gorsilsnmine 1w [z, lew) LT L] X (7
Ovarudl 7517 (ML3A, 1801 113 {mn 1T (B

s oLarg1 0.1 el porm APSRAMLIO0A

Stenllarty, providers in 16 chindon were found 8 have un inplementation B ety soore showe
the median for the TP dagooals component.

Compariscs wff poogeaplical and provider churs ceristics botwoan Adaity levals.  Prom
the modwariate aralyols presented in Table 5, most bedtheare provides in Brong Ahabe (0],
Western (), Goester Accra (S0%), Nonthers (S8}, wnd Yiolts (6796) neglona weoenot
adberent (bow IF hevel) to the intervention goidetines conapared to mwat pooviders in Adhand
(3%, Cextral (77%), Upper Eaxt [AY%), Upper Wert (77%)] and Burters, (57%) reglons who
insplepsented the lotervention with kigh Bdethty. Froviders In Brong Abath, Western and
Volts reglons who were not sdberent to the Intervention puldaines differ algndfl cantly com-
piresd to thely connterparie whic wene sdlerent to the Intervention goidelines in arme reghons.
Ee-gronped regions nh pooes did realt of redatively senall aronbers 3 ot showed shathad -
calty significant asscclaton Between ool Jocations and IF Level—althongh provilers in Sevan-
b o were shoat 1.6 thows muepe By o baphement the inervention with high IF et
ot Jnu thee Forest s,

Prowider TF Lovels slgrificantly (pe3.05 ) varled In termas of gender, profossion, Lovnd of
edocation stteined (berthary Jevel) of the beabthoare provider. The resobts ahoar 61% of Eemle
providers bad o bigh kel of wiberence 8 the TB screeningg intermention gaidetines, ws 414
60% of cliniclr providers, 4% of son-Hndelan providers, 5S4% of bealtheare providers whe
ttadned port-tecondary son-sertary sducetion, and 53% of providenswith terthary sdocs-
thon. Fenoale providers were abourt 2 4 tiotes swore Hiedy to wdbere 5o bnplementrtion goaide-
Hres than male connterparts (p10005). Also, providers who sttained post-secondary non-
tertiary were sbont 3 tmes more lodhy o brplement the fxtervention with kigh IP than
s who witadred opper secondury (p<10.05). The sndy Jouod v significant diference ln
provider IF Jevels acros edocttion] sge and the namber of pears working t the ITV cGindc
(p0.08).

Factory mocisted with provider inplemsntetion fldeltty Level

W upsd the ecolegical sones n the maltiple Jogletic regression instesd of regions: dosto the
mall sanzle slzos wnd thuelr posential effocw on the: confidence hetermils, The closer-besod
Logteticy regresslon raglt s adirting for the dirtrict hospital ae th chopier ofiect showad
thet pender, profession, snd tertiary aducztional Lewd of the HIV cane provider wers dgndl-
cantly spsociated with prowider TP Lewd (Tablo 6), Afker wiostieg, o other fucaony end the hos-
prital effoct, Earmale proorld ey vowon sbogt 24 thees (AQR, = 2,56, #5% CT; 1.09-5.10, p = 0.029)
mmwrrs Wiy than thelr wale cogrterperty o implarrerat the TH yowmning intaryartios mnong
PLHIY with brigh IF Ll

Tha oide of haing » cliniclen (AR, = 1.7, $5%CT LO7-%50, p = 1045}, and atwinbng ter-
tincy adorytion levl (ADE = 431, 95%CT: 7,12-9,10, p = (MG} end smilamenting the teter-
vedon with high compRance I higher thar being & ooz-ciniclan, md sttuining appe
wacondery aducstions] leve after whiosting for other Sucines amd Toapital e,
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0 s tiomy om o compemaly of th Ingerpeniion [55], The IF Ll cefiory 1o those providey
with cowsporits scares squal or shove the madien score (high TF Level) v, those with comrposite
nconem belome the ndinn. scoes (loaw TF Jevel), This sppooach wdvwm.ces methods for mesrgring
IF by vatistically defiering whit comptirae ligh verms lovr Level of Sidaly, The coastion of's
Lewal of dmpl ementedon. (ow eosos high beplemextation) be ome of the m weys of sscesing
Acdelity [15, 561 thart ba rureby applind i th IS Hisortoon,

Bamnd o e miructured qrestiorrgives, the gt ey dnding of this stody iy thet, smong 4l
bagithcare providers neveped, 5% had sorow aqoal or shown the averall mudlan Sdedity sore
of 795, Sinca thare wiw 0o existing nefnon podet of whet constitete: high baplemrtytion
Sttty Lvwd, wring th median an & cut-olf s dooe in. agr stody Leeplios that anly 539 of the
providery implernemited $he Srbervemtion with o higher bovel of B obity tham tha 79%. The mom-
beer ey dorpiewrperivg! wpith brigh Aottty v mumginally (6% podnte) highur them tose whe
irnplerwried with lover Bty womow thom U madian, It Ly Jiifical 1o trirpost whether
9% kel thy mcore fa ndarmete, for the TH scmaning intarsetios, dn this contet. This Geidy
irigh prcrantage of pecerideern writh Lowsr 3 dhvrnce 1o (< 79%) might lesd to sporioom con-
L owlorny. st the sifactivem of the intacyention [17, 57, 551, Pyiting thip Ancing in compext,
thumn b evldemice that covorage of the intarvertion hee oo below st tacgeiy In the part ey
[51], Cryr fin tngy whuywr thst, owersll, £7% of providery Smplameent thee bnterapntion with low
Bidality which myy contribots to thiy yb-oilmal coverags, ¥is chaard high provider fidedity
wonpew ke only 12 ont of the 37 HIV ciinle. Among the three companents, providers in 15 din-
Lox ndkened wy the Sty o activities cotitstieg the TH diaprors wnd the TE syepiom. qos-
inne plrw comrpomeaty, Prowkder nen-g.dhurnde ne o IE of husltheeres totarmmntions s
imows n the ablished Iecxtore o wosken chumcas of atteining frbervemtion cukonomes wnd
render efflcacion Immrrartiony teaffacthes n regl IHe [11],

Tha ot kowy finding of ogr windy b that aooteetgal oy {prographial lcytion ) il
e o Lewed of TP 1o the imberyemrtion, Py fhoogh o moderse proporton of ket pro-
videry implererrtad TH cantng srenog FLHTY with high fidalivy level owerall, thers wes
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mroriad siatixtically sigeificant diffarenos tn the berl of Adstity of inples extstion acmes
s reglane. Armewng the 10 regions of the ooty st tha tme of the sindy, most et thosrs
provhdacs in fhve raglcre adbrmd {55-77%) (o fhe inovention goidetine whilst o the: othar
ftwe: reginns, moet did ot (S0-8%). The wrbemity of the ity whers the Intarootion i
baing implemenizd nfhunors I8 leval [12. 37, 50]. Bren thoogh our stody found some: rde-
tnnahip heiwesn the reghonal keoudinne of tha disirict horpital xnd T57 L, Hie bryood the
scnpa of this stady io-debve fotn orbanity of tha district hoeptiake whers thie stody ws con-
ducted Although the soples sho wers small, regioml notion b 2 critic] factoe bn our aml-
yuin bucaxee the halth spatem of Glous hes cucading adminisindte somegerst from
raglonal throogh the district to howptial lewd and beplomeybtion of nee ircrosdtion o dis-
cumd and planed ouing the top-hoticn spprosch. Faspitels within the s roghon shoalid
shars similer findings from an inderneotion. twdll be sortbecils: tn neectigis more folly the
impuct of contat n the lrplom endtion of trie inberve tion. Regions wes or-gecoped oo
three ecalogion] sones (orest, soanmeh mod cosshal} dus to insotficient sopls sl s men-
Enned. Adtar scenanting for the HTV cink as & coster sifact, none of tha scologlcl locxticne
of the HTV clinks s fvond 1o stabistically tofloencs the IF Leval. ‘That natwithebunding, sines
the TB scrwening indarwemtion I guidd by onbverseld nationsl profoonts snd goidedines it 1s
Bot aur stady frond vrishility n IF spatially which i sbmilar tn the varishility foonsd hetwsen
primery hunlthooe facilites in Soath Afric [37]. B is herfone importent Gt sopporting
nctivitics end resources atmad st snring provider adberence with TE serexming shonld be
sircarniined across 2l rgrions io onsors andinemdty in the ddivery of the Intarvntion.

Oor sy frund thet previder characirintics infioenced TF Jond, sisnilar o other siudies in
tha Xitarntors [11, 12, 15, 5§]. Factors reportsd in the Herxiors to inflosm cs the levl of fidelity
inclade prder, aducating, ol {profasion), perorfood ned snd ot of the frtervention,
und work experience [15, 24] Kaganding factnes that irfoencs lewd of fidsdity, we ssssed the
demngraphi= sapact of the provider Sharacieristics, Oor findings from tha coster-besd logls-
e sintistically signficanthy asncisied with provider I io TH scrsening mmong FLHTY. This
prorvhdars xnd Sindcisns sdhered mosthy to the implemerrting puibdeine: sd thom with
Irigher sduction slsa smplisd mast ta thr Intervention golddine, W opecisd provider
axparisncs to irfioen o T Tt par stady did not find mch an ascistion, thaugh sncther
sindy foonad that sxperbonce in torm of the momber of yeoas wodead at the FIV dinlc mey not
inflosmes TH [$0]. They orgoed tet thoogh providers sxperience b worth conaldering for
implamanistion, in their sndy experisncs corald nat have pradictsd Bdetity of implemaoiation
bacoom moet, ot wll, healthesrs providers bl adegoxts Lsls of sdoodion oo experisnc
(0]

Strengfhpand Hmbwtion

To our keavrledge, tiy stody L ces of the foxt that ssses provider bplam ertgtion fidellty in
tha TH scrwerring fviervretion In sgh-Sshara Africs particolerdy n tha comtert of (hamy, Tide
windy thogy sanem] Leeplare srrtyticm ctcoen, wheress most stodies awem the sifectivenm of
tha Intervention in termmy of the hetarmntion orrtonmes, Thiy stady wea 1 coers-based sorvey
of sl EITV carre peopelders: wt all the stody sives which sllowsd os tn make 3 good concldon, n
o xtnpt tn mednce and comiving daiw, v wtteptad 2 rolomt wnabytiosl sppreach theongh o
factex 1 palyth: technbqoe - Jetermins tacnas: ond edying seeennezt of IF of the ntereention
Thrke wppeocach i not add sy waine 1o the analyels, W therelnrs reported 1o oebng ooiging]
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et s fikaltty. Finally, modified CITF divectnd the esesement of oontectho] xed
factors frund tv relats to TF. The ¥TH showsd that maottiooinsrthy was oot am
insae of concarned bn tha logisiic model.
mdf-repovizd responses an bhow 'TH acreening intervertion soceny, FLATY i baing hopds-
menind. Liks all nther wiodies of fixie nators, thers s & rodor limbadion with regands to te
validity anad nocorecy of sslf- reporisd repoosa dos o powible sochl desirsbiltity snd recll
tha nterventinn, o with recll srors wors bighly mintmized. A, this mathod offes 2
Erma and coel-afi et mssne to vbixin dinial and progron kel ndoemsdine froe the pro-
vhdar prrapactive: coorpared to mathods that irvnbe independert oheordioos [227], W had 2
challengs with the cetegnebation of fidelity levals bacuoss thars: srs oo axdsting noems or -
smom. Wi, tharaines, chowe the: madiaon as th cut-off beceoss gur dets was not noemally dis-
tributol Moen m cot-cif might keul to loss of infromiion xnd redocing the sististio]
pover fo-detact » ralatinn batwan the yarisble and fdslity levsl, henos scrme of the Gndings
shomld be trtarpretad with ceotion. Nobwithwtan ding, the medbun v 2 s yandetick e bo-
mon ko] can tofiem brtter implomemistion of the irdorotion in this and other mttinge.
Alw, catxgorting fiddity i high or ke Smlific the sietistio] analyis which al to cey
intrpretxtion snd premoistinn of oor reult

Conciusion

IF prudies. are Smportaet pet tham are 2o exlating oo for i cemgnrizstion This rudy
addod w imowiedge andther way of deteming T9 Lepely qnd trirmption neoded to -
Ingfolly conclode on the periorngnzn of the TE scooeing fatorvon Hon tmplemented s
decads n Ghana

Thwe endy ruggeets thet 1 high bewl of IF tn the Loterreation wee mvogiesdly schlemd, Le.a
Hithe whowe the mdlan fidaBity acore for sach of the three coexponents oo well s the owerall
We, theraiors, fvumd dements of heabtucare provlder sdberence ss well s iome svbdmce of
ke IF amnong hoslthean providers deltvering TH scroruing tetervntion w0 FLIIIV. Some:
remenrchumy by veliorreed to thuewe botfenachy in hrplemerttion Sdelity ae type I ocrom [,
5] wnd argue thet yuch srron can pegetiedy afitct Intervention efiacttwmes. Neverthelom,
regionl iocation, gander, prolmsion, and el of sdocetion wrere sssocistad dgnificatly with
IF Levely i tiris piudy. Sopporting strategios soch s comtingous trxining, coaching wnd pro-
jpumn review among provlders and progoue. managers skoold be st the core of THogram
Implenextation in this contt, Stremgles for moxtnTing md mowocing lplemocetion.
Adebity dhogld be claadly definnd wnd imrplerentnd o affer conptant progrem peciarmano
Infbrmertion to perve as the haxls for pecommmendstions to lmprows progooe eplas axxtion
TN

I gommyry, our pindy Jemompimeind o prehomatls wry of asendng Sdelity of frpberunts
ton £t the provider leed vrng the core aomponets of the Intarvention. IF swsssmezt shoald
b e raged or incprporgied i goTeTTmIEt o raptiongl nterventinog to yndaostend the
wronkeews and wrowe of the Inmcrertion Fhet ey Erpeowesme: 0 be bl 10 ey o destm
ogieramn of mimryentiony, kot Bdelity s semmeie were dons s mch ot beplameistion
nchenrtiety should coneld er semeseing B ettty a the heatth fuciity Lowd, Thiy i where resorco
wed geridelines son dlacussed wnd dincherged o providers, Pinalty, dince the providers did not
folly wikered 10 thres cownponio of the iteramniion, it however lndiciiad an apportenity G
Improraeent of the corrent txplanantetion of the TB sxosning imecvextion onong FLHIY
stwmding HIV cHerics,
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Adherence of HIV clinics to guidelines for
the delivery of TB screening among people
living with HIV/AIDS in Ghana
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Becagroumsd: Tuberouioals xresning of peopls Iving with HY (PLHTY] — an imzrvention to reduce the bunden of TB
Amemyg PLHIV - b baing Implermarmted at Y clinles (n Ghans sires 207, but TE screaning coversgs rsmiaine ko
Faciity anhamnce to mmrventian guideiines may ba a fackor but s micdeng in Implemantation scence Matum
This shudy acweoses tha beweal of HY dinlc adherenca 1o the guidelines and relrbed facilty charadestio. (n ssiachad
district hospitals in Ghana

Mathode This croas-ssctional shady was conduced Inall 27 district hospials with HIV dinkcs, X-ray and gensdpart
rriachires In Ghana, Thess hespitale are In 57 disirics mpressnting about 773% of the 100 divict hospitals with HiY
dindes n Ghana, A data onliecion tool with 18-hers (masdrium soone of 290 was desslorsd from the TRHY
colabormtive guidslines o ssceo fadlity sdhasanca o four Intemeldesd comporsants of the TB soeening
PROSATITEE &€ shxtwrl (0 He guidelines (ntervduve TH caca-finding among PLHR IO, Boniasd pravsnthae thampy
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ammmed 1o cetemine an ovenll beremee soore par ity and surnrnareed Lusng medlans and converted t
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P 2012

Conduslor: PRMW had highest smone while the IPT componeant had the kwest soore. Aimcat B third of the faclides
Implemented the TH xreening programme activites with a high level of adherence 1o the guldelines, We sugoest
o eneure adherence to ol four components, redudng salff workdcads and making TP sceening questionnales and
guicedine xvalabie pr-ste would increass faclity sdherence to the intervertion and uitfmetsl schleve

Imtervention e

Keywortds: Programme adherence, Fadiity charecterstics. TR screening, PLHY, HIY dinicy, Implementation ressench,

Ghera

Bmclag romms

Tubermulmts (TH) in 2 eignificans: publiz; hoslth problem
of gl concren [1, 2], Though corably, i Ts » sigeil-
ot conirrter @ dedhe smong penple  bving with
HIY [FLHIY] [3], Doe to thelr

pwirmns, FLEITY w2030 thrse maors Biply 1o contoact
sctive TH than noo-ETY iofected peopde [ 51 Amoog
PLHIY with TH, the Eietime sk of dying I 50% com-
paeed to 5~10% fo voo-HIY dfected people with, TR [6—

To reduce the doal booden of TR and ETY kv te
peopulaticn, the Wodd Health Orgunlzxtion (WEED) in-
stifuted policy gofdelines on TRHIY collabotive actie-
ldes In service delvesy My Bl These WHO policr
ridelines (8] mecommend the ose of o dmplified TR
srecning qoestionnaire that azky FLEITTY sboat the sh-
sence ox presence of Sour cliviesl TH spmptoms (ourment
cough, welght Joss, fever and night swenis) In order to
entily sevevn-pegutive people and St Sem on leo-
oivxdd preventive thempy (IPT) o propiniacte trest-
ment [d 9, 10]. The screeming ix to be done at the hnithl
dagnosls or presenistion of HIY and every mbsequest
vigk e HIV care [11]. Many cotimteles where the bur-
des of TE/HIY co-indection i high, lndoding Ghaos,
are implerventing TB screening of FLETY ansongst other
TH/HIY oollahorrtive inteevestions [12).

The estimated prevalence of TH in Ghana to 2017 v
16} per 100000 popabdion, aod I7% of TB pathents
with co-infecisd with HIV [L3]. Clowss started Sonmls-
mkrding tha TB scrsaning amaong PLHTY o 2007 o &
canteal meadsuns In 2014 the policr wnd guidalines for
the lesplarvwerdation of TH/HIV collaborathe aativitier in
Chuurs weid fivvised 1o prowids & dealled wiy S anben-
elng the collaberation btk the Ghebnes Micthoead Ti-
barculosly Cordral Progrmmume (HTF) and the Mations]
AIDRISTT Contral Programing (HACT) (5] The swrised
docoma—d [5] ootlined repomelbitites for all Jesls of
dalivery in TH/HIV collhbomdion, inchading the Tith
facility wodd hamlihears provides lnel, With the eim of
ralociog TB burden wmong FLHTY, tha rerised policy
st ool forgelx for TH screring coversge (55%, 54%,
7%, 0%, I5% wrad 50% in 2015 m MO respectively)
ameny PLETY n HIV core ar treata . sebbngs [5, 14).
Tha TH acwmning iniarveniion s per ta NIP &
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rograing at vl dhrixict hewplindy (DHy) with w fmectioring
ﬂ%hhnﬂmhmwwﬂqﬂdmﬂ&

Exislence frrm the Merwtuee [7, 9, 15, 15] show thet
TH wroening wmcmg PLETY by & cxiiica] and nacosmry
wep o Implernanting Imonixedd preventive thenpy ([FT)
Inttixtion, owords redhucing the barden of TR In FLETY,
However, the expected owteome of the (ntervention bar
oot heen Aally achieved v Fhaoa #noe By implementa-
ton. For instersce, about B0 mod 41% of PLHIV mttending
cEnky Iy, Hhaoe were nat veened fox TH o 3010 and
2004 respectvely [5, 1] (this v part of the rewson for
the 04 TRAHTY pofhcy review) mod 47.9% fo 3005 [16],
What b oot dear is why this intervention of proves. =f-
fectiveness [19] is not prodocing the expecied result in

poldelnes to which bheatth Suclities of ctiver molems eot-
ing unils thonld adhere), and () bealthoars pecriders to
apply (cliekeal guideiines} My 5 Z3-24] The echent of
adberence to TB seeeniny among FLHIV it the
organdeational or Sacllty level b an ementh] discusdlon

o athcd Peoiarvet, wiud. puecagiiriand foveitions influieney
allvretica to haalth progecos [35-28], 2o setskech i
amdisbls on the sxwoi to which baslth fecllitis in
GChiietk kileitd b the peogrencs grklsting an TB
rwaning of FLETY.

Thia sindy sim was o irestigels progounmes fidelity
ur the Jeval of sdharwors by district howpiia] FIV clinic
in Glwna i the goidelinem un the delivery of TH screm-
iog wmongsd MHIY. In tha conimt of oor study,
progrorms ulheress refrs in e degres to which e
DH= deltver the 'TB sreening of FLHTY nbervention sc-
crding o the Glena NTE guideine However, the ax-
it 1o wihish DHa o G adhere o s progromme:
goldeline components ks ot ben mewed. We
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petient wndl in-patiens wervices, Ench DH providen sec-
¥ices o w popmistinn of 100000 n 200,000 penpls with
Tantorem 501t G0 wovwiishle hacly, Ench clintrict I expecied
i bews 2 DH, hot; an of 3017, thers wem 1éd DHn semm
the coumiry [30L 190 of which had an HTY clink; ar
oot aeiting, and detivernd the TH scomming Inter-
vention taggeting FLHIY attending the HIY dinke [6],
A twm of hewlth perdeseTonaly Led by the besd of the
it o] fmt el dosing) ©eline Hie detery

Leplanenteting
and ovensight of the TB/HIV collsboextiee activities and
besd of the HIV clinie (medieal asedetant) who manages
sl and activities ot the dinic.

The NTP gaideline oatlires the wciivides required ot
ol the HIV clinics ix the deltwery of TH screening of
PLIDV [5 14 These activites bclode awudog the
wvallahilty of an HIY clinke, providing services for roo-
tine TB scxecaing for MLELY, peoridiog TH confirmdory
procedores theoogh spoture testing or chest X-py, &o-
meng T infection and comtrol mctivities, and condact-
Ing reguliy meetings an TB cade Anding with HIY cue
peoviders for fecdbeck H, 5). The nee of [T In all
PLHTY wia 2ot & fationn] podivy 1o Chicsy hervines, I 8
mpparted in HIV specialined casen and childeen onder
Bywirs wivire putlants are suparvised o0 go theoogh aed
canfshrts traadivwert [S]. [n 2017, e Ghomw NTF -
meacdead 37 of the 100 DHs with HIV care o toakhivicd
sievioe tos tvplensend the bndtistion of OFT for ol PLHIV
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wha ereansl nagathve an ‘TH screming (1] According

o the IPT implerenistion plen by i Ghana Haith
Service, thw 17 clites wers selaciee becanra they wars

ART sitrm with bath cigitel x-rey machines emud Genad(-
part ot the thma of nplene—rdetion. The jostfestion wes
that f by wesler o mueritor them o iniiel roll-pot dise
thn digiin] x-rwy il GasKpart machiyes nesdad o ol
cut active TB bekorm iritfating the IPT. This study was
therefes condurte] in thes 17 DEs repressnting I%
af B 100 DEe with HIV dindcs In Gharm,

Sudy design
This was » coms-anciinm] smd cerono- besed shady which

In part of @ more axtanfre sody thet sseae] the bmpls-
manintion ddeliny wmid datwrmiemis of TH scrarming and
IFT initiation »momg HIY ciants sttending HIV clinies
In Glurm. Every eviloncs haed Inteovention boe ool
comporwants [12-34] and how well thess components
s Irplemvnind datwrrndrs the sifsciiveress ar sucres
of the imerventim [35] Acconding m Caeendl & 2l
ermorphigtingtion of Sdelity (1] wibermen i delined in
ey of dr comsirucy — ot (hoplametieg the
moquired, Intervention content), fraqnency, deotion and.

.
Tn irmetigun the lowml of adheronn by the DHy m

Implementrtion
Cormll [11], Thean of Ol for conpirocts — com-
tent, frequency sl coverage of the ioeevention [21] -
wexe thongihd appTliesbile and xelenet to Cxdv By,

G prangnly oF thay Intarvention
Imtervertion bplemertation in & bealth Sacllity follows o
“top-down” approach. (ciity Level to the provider Jeved)
(36K adheremce at the Sl Jeved (Srop”) Infnenees fhe
degree to ‘which an Intervertion b tmplemoented [21]
the provider level (“bottom™.

From the content of the NTP goidelnes (which also
kg with WEID's recomaneneiation], we eniifled Jour
camponsnts of the intervertion s fbollown

L Imteanrs TP ape-Tndixg wxcag PLHTV (TTCF)
throogh the EITY clink: by screecing all FLITTY
attending HTV clixle dnr TE, cendoctng TH
cvaluaiton and the exctent o which there wa
peulir or pouting delivery of theae axtvities an

pecommensded b clindeli These inclode children
tirudar 5 pirs whe s sxpuosid b pacple with
artha TH and pirwors with Ininsncstrtstislon. B
& enkult of chonctharspy, pralonged svald oes and
petsans on ekl Aphieswnt tharapy [5]:
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3. T¥ bfaction comirol [TIC) o prevant the spresd erd
incresss of TB in the facility throogh activities such
us baving TH Infection condrnl plan, & mendstey
emmineticn of all haalth workows for TH and
nelmirislroitve, smdrooresis] ed pesarsal
eoartion control: snd

4 Progravow: reviaw meeding [FRM]} o be condooie]
moarthly o irvehve ol the HTY clrdc staff
faxtbock.

Thew componsnis wnd thaly sctvide wee dedgnad
tn aign with NTP guidslines. The four major compoe-
tviths that whan Implemosed the
Itwremntion will ha raalteerl

Staxly sumnpla

AR tha 27 Dl that basd ham monarks] by the NTP m
be the fret Gacilities [FT Initistion & PLHIV
were inchuind e trie sndy. Tha NTF bend thoss 27 G-
cikttiew 1o Lmploment: the detegrnd TEB/HIY ntncvemion
(IPT Inkiatiom) hamsd on the fact thet they hewe fome-
theming HTY clinken and huom hoth dghiel Xy and Gen-
et tymtiny camactiy 1 ryills ok TH olessmn [37],

For thie sy, the Ltent wos i nterview the 27 DEe
Ty, brat whemn the hesd was pocralishin we Inbe-
vewed the Rty TRVHIY coontinstor o the besd of
the HIY cHinf; fogtred,. Tha TH mgleery were ceviewesd
i daty extracted for the year 2008, The assesrment of
Sdelity jo this wiody v o, the perspective of the bos-
plial managery.

Duty collection anid mass rement

Data collection ww from Sth -J4ih Apdl 3019 by a
team af 12 Beld officers. Ualng the Interventing compo-
oente dentified, we devedoped an adherenne MESREDCEEE
tool beceose none existed. The tool which wes partly
questionnaire and party drta extraction form was de-
digoed 5 mcone the extext to which the DEls adhered to
the goidelines — Le, whether they ondertook the pre-
sxibed activites of the Jour companents (ITCF, IPT,
TS and FRM). These activities were therefors uaed m
mriabla oa the ool Diata were collected I two Sages
on weekttdeyn, The Bret shage war & fce-n-fare inteeviewr
through the adoinistration of & semi-structared goes-
tannalse b the head of the DH or appalated repeesen-
tathve. The qoestooosin: wal stuctored to collect data
oot th soclo-faasgriphin (s o, chelng, o) of the -
pomdent, TH sereening activities provided by the Gacllity,
and wvallabllliy of resources (e, TH acrasning quds-
tonmirg, TH/HIV chinical sebvisl, ste) The sacand
st invohed osing o pedesigned date eximetion Gomm
o adnunt froy e TH wd HIY alinde sire Pagiaben
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mcrdhly apgragota] TH patiant dots for tha peried of 1
oy to 31 Decamber 2016 Dain o pomber of e
mml sxisting HIYV peiless, nomber sceena] Gr TH

ional Alr Ldocx which in o tnble (Tehis 81} providing
daiall infrrwaiion on s derenis n the deie sxtectinn
form ondd e guastiomive!, " Where oy of thess dads
wore mbming, the health Infrmetion offiorr Tn cherge ot
thr HIY inir wa couchw] for metificetion. Lioe-
mived misming mord: wes cesifed complete and
Earrefrrn exchuind: 2 rerwds were exciodel, All the deis
collnction tools wem pre-trwisd in teo simibnr ol
o minimiee cessorement s o ety problam
weaa for rectifioetion. Theee Intervews wee oomdoctsd

in ech facility (Hends of Gaclity, HIV dinic and

POgTETITRA

ware Tidentfied and the shudy collacte] deta 0 ST
the fucllity sdhormncn oz mach of those commonants (-
thyitim], Autherenes wan scored per activity, The fact that
th priceinem datalled, barwr thesn nctivitios shouk be bm-
pleemerrtmd, wo aeneed the activity o adherentinot adher-
ant f the recammended. acthvity
irnplermsnte]

Ay shvn jo Table 1, cach of the foox major compo-
ety of the iriervention comprise o diferert mumber of
activithes (TTCF 5 TPT 0: TEC & and FRM &) Most of
e activities were scored 0 {activity oot Implemented by
te DH) or 1 (activity dmplememied ty the DH). Other
activitler kad & score nmging Bom 1 o 8 For fnstanee,
the peoren for “Heqoency of TE scremning”™ anged from
1 (HIV clinde provides soreenbng Jor T on 1 day ¢ week)
to 5 {HIV otinde provides screcning for 'TB on every day
of the week) while the pcores for “review meeting involve:
il HIV caxe provides™ moged fiom  (review meeting
never inciade all ETV bealthoure provldens) 1o 2 (peview
meedog swam nclodes oll IV besltheare providem).
Rerpondenty were also aiced an open-ended question
“how ity soaures TE indection comteal”. The re-
spoases vere podt-coded inko theee activices {adodods-
ative, envirannoental kol perrond] profective DsaRites
and smeveillance of TE amony workess] with scares of 0
(nctivity oot mplamsested) or 1 [activiiy noplemented).
The total mevinven possible adherense score from al
mmmﬂumnmemﬁﬂm
10} per i (Table: 1),

To womalng diEsranew in the Seflily characteristhos
bttt wadbubrwncy Liwsls, wa colivind dsis on the
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Tabla 1 TE screenimg ecivities i soones by companemt and souse oF miomatan
Lonposenis of Th soussing  Interveniion activity Wdﬂ-—ﬂ Activity sorn Sowren of
wmmmm 1. TH ameering tr PLHY Catert 1 Il
[ L r——— ﬂmmmdmmm Contert 1 ey
3 2wy mmhustion of pressmed TH s Coamterd 1 Triemiey
#:;q:rq-:lmmwpumm Feecqercy L | InienAsw
5 SeTRaning Covemge preponion of Covemge 1 THand HIV
PLHIV armeared Jor TH g
1P I [F T & Speriale s Cameny 2 Iy
m&mwﬁm 7. Chitren Urwier Sy Comary 2 ey
B Al PLHY Camens 2 e
TB Infervion oorerd (0} 3 Gerwnd TIC ar the iariiry Comens 2 ey
[CHR proides IEsr ATREEY. ) o rniamve resane Comene 1 ey
11 BRI Mot Caumany 1 Iraeviy
12 Pemnnal prrancive st ee Comens 1 Iy
18 Suryalianee of TH 1 mong scrcen Comens 1 e
Prog R RS Faseing 1ok TH anwd HIV rese rasseing Coumany 1 Iraerey
mﬂﬂ e provide 1 Uilontm s cpuslf caes Cowrtang 1 il
thie actfltied 108, S i ity ity o ol bt Cceriard 1 Ity
17, Papicie e b il evels Coarizrdt 1 e
18 H¥ cliric holdy necular ey g Fesqueney L] Innder
3 it

19, R rivetinggt ookt | HIV o Cenpuye
]

Tkl 17

agrwiciont location of the (X1 wixich bn reisted to B
piyical hocatioe, where the DEL e sioated bo the oooo-
try described by ecological some (region and Dooe’s
fecwltbonre pugfing fevel wok workiosd helng the aspect
of HIV bealthcare providers and work dstibotions n
the Sacillty needed 90 Iaclitate the mocess of the Smgle-
mentation (these Juctors incnded the ey of JIV
Fesakboure providers, PLITY sthaesiing tha HIV ofinlo per
weaxtly, roreonad for TH par mecxitly, sod caloalated work-
toos und phwioel faoliities s rescarom conaisted of
the aspect of inpots svallable o Iadltwtr the sorcess of
the implementetion, mch & oadabilty of TH preening
questionnaire, TE soreening goideline, TBIESC oate-
dals and guidetines for infection control in the T

Duin managamant and mealysi

The dats collected with the paper-based questionnadn
wire capiored oote EpdDate verslon 3.1 sciftwere widls
the service recocda datn were aspiowed I M3 Bxeel All
tha 27 facilithe bovalved in the stody wee casigned 4~
lathev cocia which wetw waid an both debsseis, with 2o
Mantifers Both dubsiiis wivw fbtesrd -povobichinl cud
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imported intm STATA 16 soltware [B9] for cleaning and
malyer.

We conducted besellne descripthe moalyse of the
cheracteristion of the respondents and the Dils, Desczip-
e sixtisticr inchuding permertages, ratics, medim and
interquartle moges (IQF) were oneed to sommarixe the
characteristion /ch sa age, sex, peolession, TH Jocatian,
lengih of toe wocking & the Jadity, ednestion, and
HIV bealtheare providens woddoads.

We determined sikerence score for esch of the Jur
intervention components per IH by somoming the setiv-
fry (ttemn} scores Jor esch Intervestion cormpoment. Rell-
shillty check v conducted neing Cronbach's alphs for
each of the bur components af e TB seesaing
progranames at the facility Jewel An equally weightsd
addithve northod was Aisther nesd by samming the four

v arihysis, Buciruse thars i o ke prsdafined eut-
of point by defins high o low progrecess adhasenes
L, & cowinThoiry Deiercaepchinne icwnd woill cibetibibad and taead
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m u eot-nff i colmgovise 3oorm ioie high or Low sdber-
mex. A peroanicge sowe elow the caloolote] madism
percarsgs wore of £2.1% v caingiorTzxd x ko mudhar-
mex. This cxfsgoriodion was omd o deimrmine te
progmmmns wdwrencs el for sach Gxcllity, wheller i
fall within tha Jow or high sdherescs calssory. Tha
Tumith facilHie wers described w2 high or Jow wing pro-
portion. A Monn-Whitney U et Speomao’s cowrel-
ain cosfficent sor] Knelal Wil tmis o & 75
significonce lowl wam omd in o for sistisiicaly sy
nificant differenon n facity characteristios b G-
cilitien with ovemll high sdharencs scnes and thoss with
low mxxa

Ethical comiderrtions

walnran], Sowth Afrire {ref M09011% and the Ethical
Ardow Commities of e Glece Helth Sevdon (e
GHE-ERCDIE1 /1%L All procadures Smmiving hoomam
participariy peciorwed bn this sindy weo in sccordenon
with the athirs] swededs of tha inetitotiemo) o] ne-
thmal cowrmerch commitwer wnd with the 1564 Helgnki
Dachrpticn wnd by lune amendererin or enmerble
niirical standards.

T ]
Chwmctaririies of e study participer s

The sndy participerty therefore conslsted of I7 mespoo-
detw, of which 18 (S67%) won hosds of fadlies, &
(29.7%) were ScPty TRAIY coocdinators, and 1 (27%)

Talvin 3 Chewacteristis of the sty fatcnts

P B0 12

wm thw haod of HIV dinlc Wa fmmd from tha sndy
that the mm sge of the repondarts wes 412 (standend
devintin (50) =B.7) mxd sbout mif of e repondants.
(= 14, HLF%) Tmd wordend in the Gecility for bes than 5
yarn Mod of Ga repoodends v sele (=22,
HL.9%), Ind wordmd In thelr corrent position for e
than Sy and (a=15, 55.5%), wes physlclm {x= 72,
HLPE), ord hod sitoloed postpretosts o the bigheet
Ll of edacaiinn [u =21, 77.0%) 35 sbosm n Thbla 2

Crerecieristics of the heslils faciitie

Out: of tha IF DFa sindie], sleven wers pangraphically
|ncaind o the Foret e, oins fmm Constal snd smen
from tha Sevanmh ranm. Al theee D bad HTV dinds.
that had sdopied the Inegretion of te TH scwming
Intaryemiion tha PLHIV the cinic. All
the clinirs operatal five working deps par week (exciod -
iy public halldeps) md 3h o dry from 8 Oclock In the
maming with all providers cartifie] by pro‘eslone] bod-
trm moxrndited by Ghema Hbth Bacvice. Tahle 3 provides
1 decriptivn overviow of the St incdodsd in the
mwiyels, The mombe of HIV hthorre providen per
Sacliity mnged froem 8 -t 10, Tha manthly HTY cleety xt-
tendancy per facllity vy with 1 meclen sitendancy of
6089 (H)E: 182-1479) whily the munthily meien mmber
of PLHIY acroeon] fr TH wen 79 (KQR:32-34d), The
mesitan wocklond (HIY homkhom oddes to HIV
cink: attendance was 67 (08 18-127), Most (P41 and
T3%) of the facilivios. toren TH sroming questionen e
mil guideliney repectiely malleble. Howewr, other

Charctaristics of mapsndania Faporas Calngory Narshar B
Rake it the DH Hesed of HIV clfinic 1@
TEHN ioumiirice’ AN
Heyd of the iy T8 AT
o e oo pheted rwars. v &4 500 412 @A
e Feirul LU
Mk Fryt il
Mormiboer of ywwry veorkig ot te ety <5y jEY-iF-
Sywmy pha 13 A1)
Hurniew yeus working In cament ol <5y 15 B85
Simi ploal 12 B
Maln exsupetion of eeeondert Mer-Enichan Lh0L]
CTnkdan Fri- 3]
Highst aducatiorrl imal Postrmoonday or-tertiary | Jr ¥
Tarthme Fikest) |
Farcltiy locatien (zone Smmh 7 Gag
Forest 11 8]
Comtal L gctE:]
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Tabla § Charscteststics of the health fedlitier by scolagical xones

P T 12
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“‘IWHHFWMBMWH ¢ R0 L. 1+5. ] 211 104 10-10
mngwmﬂHHﬂnmm o0 (A D0 -1y o0 OST-48ET 0N 0000
MWHFLWHMHEMM M T30 6 5419 200 (SRl oG-
Werlion rumber of peTieTTs per provider per monthly & 120 6 (-1.26) REY X B T X
TB aseening cuarionraie nalshic
™ 7S 1047 a3 400
Yt 20 A a7 amm & {55y
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M FAC inicrmm—tion, decmien Bni communioion
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components of the Intervention
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which in u tehls [Tabls 82 providing descriptine Infor-
mathm mo the careciarhtion of the Goilitim by tha HIV

P o712

Nomnw of tha compomenis el S cverall bl i onther
o

Tl Intarmsl conslstrmry for mch of tha foor Inberyen-
i comprnanty {ITCF, 0FT, TIC, ad PEM) ond e

bwered to the mplementetion gddelines and sctivities
{high sdbemnce levell; howeves, the Tesulk showed that

The level of facllity {HIV clinic) edherance {%})
to TB scresning guidelines

HV dinles
S H = Doty

]
613148871 10LNNLONE TIRIEND D ERITHE T

i 1 Graghical mpresniation of the iy sdwerer oo 53 1o TE sowering guldellnes and activites at 27 HY dinks:

i Adhrance scom ()
e e e b}
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[engrapca lnnhion

Eeslegiel mone =0NFh
Seourmah 2ARER 54

Forast S s G5

Tnewsl Lfo-L ] ] |
Hipinal iaritfer andl RenLBes

TB wyeaing questonrane madnble = LS
M LY. 1049

Y L.l ] ¥ (A0

TR chirkeald mniml wainbls Ap=0570
] 20T [

b ) 1R S0

TE sveering guideire malatis = LEOD
] Smag 10147

¥l Lyl | WD

TRIERL revatriely frapllidis: hp= Q0
] i) 15 [y

¥ @AY F{. % ]

T pattverti i Wil thoon St pulichs e il e hpm QAN
“iNg 2man H DA

You 1050 L o 0]

Health ity calioation aml stafing moriieos

Mwdian rumier of HY ekhaam provides o HIY cirlc 25 5-10 =10 g =T
Mg raamiogr of PLHN pinding the HY dinc par morth, P00 03242 184 p0-Roe =00
Mowcian rramioer of PLHY v for TB per mearth, bl ] 00 PE-NR fp=ams
Mwclan ruumber o patiants par provider par month 20 BAT-O43 5 B4 9112 "y mOOM

N * Uit Hrusind Yl tast, ~ umnd Marr-iinay &, 5 " wed Soaerraa’ cossielion el 10 e Sguilong dilemecs 3G Infarmalion,

mlevtion wnl

the mesr adherents peore vl oot stetistically eipnifl-
cant (= 0.875) between the three groops.

The Zndings showed thet smangst the healdh Sellbty
wtiisation and sixfiog wockioad Sactory, the mean over-
Ml adherenie sooee var stetistically slgnilcant differest
In mapthly petient load end provider workdoad between
low and bigh mdberence levels, Compared to the bigh
afberense fucliiter, the Lw adberensce Sciitles had &
signifieantly bigher medlan number of PLHIV abtending
HIY clicks per month {300 [Qf: 8092622 w. 256
IQ8: 60-304], arel o wignificantly higher patiant oy peo-
vider ratlo (= 0046}, The mexn orerall adherence scors
wid oot sintiaticaly dgnifiant Abfesest (s C.05) o
number of HIV Realtheare providess or the somber of
PLETV acradduied G TH it Hhw Sacilithis.

Anvoeng tha phorslcal fecitieg crnd senisires Sutor, S
Hisdy rorimilad thid any the ividlabllity of TH attmning
giaitioinadrs and TH screendng  gldskne  weos
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facilitien bud » high sdhwrencs lrvel mesniog they fmple-
mavied mumt of e acthites n te dink soondng o

tha hrisrveyton guidetine: The Srervention ceoponert

among FLHIV {JTCF) and then TH nfadion anrdrel
(TIC) comprmants whils the [FT component scored Ha
lemi emong the foor comporemts. Akhoogh over e
tha surber of DHs stofind implement e TH

hirromrtinn with high kel adherenos to the pridatine,
tha differenre n e proportion & whoptirsl The Jor
adharnes soes for TIC amd FT by sama
HIY clinkes coold scplein why sboot 7% of fhe St
worn in tha Imr progroees sdharence: levl. Shedlarly,
Eagen ) A, 1990 finmd in thelr Vialent Jovenils Efmder
Program that Intervemticn aiiv thet recsbwed] moderais
1o high siharenon scores or rulfmgs in implemanting
mmt of the com componants of the program fanel
mioch better compure] o sies thet reosved wak o

romponanty with their rapactive home moy he neaded
tn mbwmrs adharney tn TH: wmd [FT componenty [42,
4], Nooethelos, nctos] oosmnng for the low adhemoon

promote Fxaderdzoion od «mplifcetion o iople-
memting wn eifective inbrwention [45, 45 b rml e
Bot, soboptima] fclity sdberence level o Intervention
eidedines & koown, o rewalt io ko coeoccesfol Loter-
ventlon outeome [7, 491, Theow, the Soding of tds sody
proeides & possible expiaoxtion, for the low xod Eoctue-
Ing TE wcxeening coverage kmcng FLITY stending HTY
digicy lo Ghaoe, 1o cheervation that Jed o the revidlon
of the TARHIV collaboretive goideline with oewly set
targety o 2004 [5], Wih the faclity sdherence Jevel
food in our etndy & will be guite chullenging to achirve
the 2010 mmpet of 008 TE eoxcening covarnge among
PLEIV st the HIV cink in Ghana. Mo previons sindy
oa Bty adherence or Sdellty oo TH screaxing goide-
Hoes svallshle

Adbereore w4 detemirant of Sffure or soocess of
the implarertatinn of an totervention b iofiosnced by
Importurt fctors [49] of which some are reladed o the
ocganization in which the Ixtervention i belng inaple-
mested Ghven the relstionshlp betwees Sclty or
organizational Gevtors knd how an inteeveniion jo mple-
merted in o bealth Gecltiey [25], we omined Sty
leved] Rotors Ghat weee relevant and Ukely to have an o
phct o the toplavwnttlon of tha Mbvinbion i Sie-
eral sinudien, incinding geogeaphical location, saffing and
wirkiond, ind fecitiy rasctecs [49-53]. Bata of et
facirn eoimined sppaiad to bioee Hitla infusoes an ta
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Il of wdharencs In tha dmplenentation of te TH
reaning inisrvention, with facflisies in the Ssnmnsh
e Taving higher sedherence compared to the Cossial
snad Fareet sorms In that ander T e of HIV prem-
e, the Shama and Helth Sorvey repart:
(204) showm] thet, momt regiom in the Seeeeh o
bera tha Imemt prevelenon e, follows] by Comsinl
s while the Forsst xone bas the region with the high-
Farmt mna has the highest malton moxber of FLHETY
ttroding the HIV cinfos per ot [55, 56, The wod-
In scthorares levis ocbearend s

m coeld be duwn I fmwer Tomber of PUHTY stisnding
HI¥ cinicn In Sevarmah than Forest zonm per mumth
Howmar, cor indinge moy be & fonction of the emall
mumhar of mmpls (27 faditie) lhwived 0 the sody
e mificiant poaver tn enncinet mobaet stetisticn] ans-
bem i et for seodatinn. Noneheles, oor findings
o conaistet wich other woudlen [57, 581,

Wa alan explowad, the reixtionship hetwsn. adhoremes
el e ther fariitty chemnteistics coering hewlch-
e winifing levels wmd yocklonds, W foomd vhat tacll-
him whh high progpmme shheeeen lewl hed
lpﬂm#humbndmmmnﬂqﬂuﬂw
cinke per moath and Jower HIV besitheare poovider-
HIV cleat rathos than Sclites with low propamrne wd-
bereoee Jevel Although there is o digoifiowrt difference
In the pumber of HIV hesttheare provider hetween the
sdberence levels, noversely, high sdhwrenes Jevel Bacilities
ncreened more FLHIY #ox TR thax low sdberence level
facdllties; boreves, the diference I» Dot dignificant. Facll-
ities. seeing more cllents screened lax PLETDY for TR
Sprtematic ceviews [65, 50] confiomed exttier amsertions
that provider salfirg i sasockded with interrextion out-
ocamed. The provider-petiens retlo ind the caseload were
fourd to be iofloencens of tmplementation ootcomes
[66, 61] soch ar Edellty. These Andings corroharate our
remity, Our study Joxther shovws that most IV cHoles
withott the TB sreening questionnaiee an-gte bad Lowr
level of adbesence adhere to the guldefoes Jor tmple-
menting the ndervention. This Anding i consistent with,
the Globel Pored 2018 report on best practices oo TB
case Bodleg end westneent which indicated that the ab-
sece of TE acreening questionnaire ot the polat of wer-
whoe delivery b o poudble hindrance to xeeealag FLHIY,
TE chids ldantiflration and TB ittt dvipiioiiudiit
[E] Avelakilby of goideine peoosos & Sp-tr-thp
procis to u socchifvl aplanaedetion of beelth ioder-
wanthar [535], Vo de Gliod ot wl (X015} repart in thair
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mﬂu#hnﬂﬁﬁd-mmhn.m
of THHIY dinkcal memoel, ‘T5 EAC mermoa] aed T
provantion wd befection oot goideline do oot vary

with the programms adherwnce lowin,
LUimnfiation
It by woeth that wihait s promising ind-

Inga in this surdy, & slso b seme Hnitatinm 1o be oon-
sicdarw] In tha Interyrstatinn of the reuks. Ficridy, dos to
ponanty’ haade of the facflity. On the other hand, be-
oo of tha mir il exparens in implementing te
ivremrtion, repondenis wem shla © pondda rather
detaling wnewers to cur quesiions. Secomidly, & lhedtetion
of concern ia the sxtwmal wlidty of the findings. The
stody was conducied n I districs hospritads, e bt fnon-
der o whst vt thass indings zin be gemeralbed 1o
pthar disivict humpitals in Ghons All the sme, T was 2
comrs-besnd vy of all the faciliten the met opr in-
cirplan criterls, We fwrpeet twn datn with cantion,
Alpg, the mediyn ar » at-off o detarmdne bigh or lowr
ndbarence Sty dos. na; takia brtn accemet the rognl-
ke o the detriiwion of the s s, the srple,
bt heanm the I7 facdifty adberenen sorm were not
pormally dstchoed, the test condncted
won wppropoiete, Thindly, i shonld be notes] that thde
dody did not bvestigete the petients’ peopective. Rt
wokd be vloahie to add thelr contiPaotion o the -
tors Jound ko tde stody. Floally our calenbded Croo-
bachs dpha were geEoemly kow Howewer, e
componenty (ITCF and PRM) with low adphas (0.69 xud
057 rewpectivedyl bad u higlwr sdherence weore com-
puzed to the componests (IPT and TIC wich bigh alpha
(054 end 0.69 rerpecthely). Akbongh lpha & widedy
med, the Low Level cbwerved dn this stody might elther
be doe o Jow nomber of Beme messaring the pecific
companent 6 probably rot a4 good mesmre of inrerrdl
consetency or rellabilty x the [TCF and PRM compo-
oente ko oo stody.

compopent. The progruname adherence Lovel obearved
by the DEla sty daplils the bow ool Sustisting e
wenitlon etthoonusl obwirwie] ok tha pit yam Bvidencs
frars ot stdy confeoed a0 wsosktbinn  bebwiet
progumms sdbarsocs herd and faclity chasecheristics

P 11 07132

il to hawlth Gcifiy cilstion and sixfiay work-

Wre rcommand tmk NTP must highlight and -

md sogegwmerin. This crald Improve adbherencs for TIPT
Inttixiinn med TH nfection coxbral nbervendion comps-
nants. Ghan the bk of progmmrne ulbsenos el
sindis. por sindy sdrs by implemeniaiion schenos B -
ture n way of noesing wiharencs 1mvel by helth facll-
i impievemting an Intervestion,
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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 6" 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 HIVV 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].

225



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 6" to 315 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 Forest Coastal
Zone Zone  Zone

Regional TB/HIV In-depth interview (IDI) 0 1 1

coordinators

District TB/HIV coordinators  In-depth interview (IDI) 1 2 3

Facility TB/HIV coordinators  In-depth interview (IDI) 2 4 3

HIV care providers Focus group discussion (FGD) 2 3 3

HIV care providers Number of participants for the 14 29 22

FGD

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 39 (60.0) 6 (35.3)
Male 26 (40.0) 11 (64.7)
Age (median, range) 32 (24 - 59) 37 (27 - 59)
Level of education

Upper secondary 25 (38.5) 0
Post-secondary non-tertiary 4(6.1) 3(17.6)
Tertiary 36 (55.4) 14 (82.4)
Profession

Clinician 39 (60.0) -
Non-clinician 26 (40.0) -

Years working 3(1-15) 6 (2 -20)

(median, range)

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

Ease of TB screening tool Transport costs for
sputum collected

Intervention

characteristics
Goals setting, feedback and
supervision

Good referral relationships
Chemical sellers key in
community case finding

Outer setting
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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 A low commitment of
among providers 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 "-1DI 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 | 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
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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. ldentify 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.
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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 HIVV/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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Privider level data

Facility 1

Item

Provider 1

Asks client about cough of any duration

Asksif dient had faver

provides ed ucation

How frquently do you provide education for PLHIV

Total per provider

Items for implementing the intervention by providers are aggregated to the provider

level

the facility level

wgishted fi

delity score

Providers aggregated at the facility level

Max. Score

Actual score

Provider rat

Provider items weight

provider score

384

304

0.792

0.457142857

0.361905

Facility leve

| data

Max. Score

Actual score

Facility rate

Facility items weight

facility score

29

17

0.5862069

0.542857143

0.318227|

Universal fidelity score per facility

| 0.680131|

where p is the weight factor

100*0.680131 =

68.01%

Weighted fidelity score =P*provider score + (1-p) *facility score

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)
B screening Yes 20 (74.1)
tool
available
No 7 (25.9)
TB/HIV clinical manual Yes 23 (85.2)
available No 4 (14.8)
TB screening guideline Yes 21 (77.8)
available No 6 (22.2)
B IE&C Yes 24 (88.9)
materials No 3(11.1)
available
TB prevention and Yes 23 (85.2)
infection control guideline | No 4 (14.8)
available
Number of HIV healthcare | Median (IQR) 9(8-10)
providers per HIV clinic
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Number of PLHIV Median (IQR) 609 (182 — 1479)
attending the HIV clinic

per month

Number of PLHIV Median (IQR) 352 (112 - 1479)
screened for TB per month

Number of patients per Median (IQR) 66.7 (18.3 - 127.9)

provider per month

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 p value
Median (IQR)

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 Yes 75.6 (69.3 —82.4) 0.101

available No 66.0 (58.9 —73.5)

TB screening guideline Yes 66.8 (63.7 — 74.9) 0.448

available 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 | No 66.0 (58.9 - 73.5)
control guideline available

Number of HIV healthcare 66.7 (59.9 74.9) 0.687
providers per HIV clinic

Number of PLHIV attending 66.8 (59.9 — 74.9) 0.862
the HIV clinic per month

Number of PLHIV screened 66.8 (59.9 — 74.9) 0.490
for TB per month

Number of patients per 66.8 (59.9 — 74.9) 0.869

provider per month

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 P-value R-Squared Adjusted R- | P-value RMSE
(Fidelity type) Squared (Ftest)

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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Figure 2: Weighted fidelity score and TB screening coverage in selected HIV clinics

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
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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
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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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Dear Mr Solomon Marh-Bana

Doctor of Philosophy: Change of title of research

| am pleazed to inform you that the following change in the title of your Thesis for the degree of Doctor
of Philozophy has been approved:

From: Aszgszessing the implementation fidelity and determinants: A case of active TB
case-finding and IPT initiation among PLHIV attending HIV clinics in Ghana
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case-finding and IPT initiation among PLHIV attending HIV clinics in Ghana
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Faculty Registrar
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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: =/ [
MY NMAIME IS 1..veeiteetie ittt ettt et s b et e et et e e e e e se e st e et e s se e s aeeseeeneesbeenteaneesteeeeeneesreenneenras and |

am student of University of the Witwatersrand in Johannesburg, South Africa. | 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.....oooiveiiiiiiiieeeeeeees e L
Female...........oooiiiiil2
3. Number of years working in this
HIV care clinic (in completed
years)
4. Occupation category/Cadre Of | DOCIOT ...ccc..vuumiiinrieirieceieiceeree e 1
health worker Medical Assistant...........ccoeoevvenineininiininn. 2
Professional Nurse.... ..........c.coeeviiennl3
Auxiliary nurse ............cooveiiiiiiiiiiiii, 4
5. Level of education (highest | Postgraduate degree or diploma ................... 1
level completed) Bachelor Degree.............coooviviiiiiininnnnn, 2
Undergraduate Diploma..............c.coveuinan. 3
Secondary .........cooiiiiiiiiiiiii 5
Junior Secondary ...........ccooiiiiiiiiiiiie 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:

0if 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

Provides education

Provides counselling about TB
screening

Uses TB screening
questionnaire (clinical
algorithm)

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 Write their responses here

How do you decide which
clients to ask which screening
questions

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, Interviewer: write responses here, will be coded later

what steps do you take?

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 | will ask you whether you strongly agree,

agree, feel neutral, disagree or strongly disagree.

18

| feel | am competent in giving | 1. Strongly disagree 2. Disagree 3. Neutral 4. Agree 5. Strongly

health education on TB to PLHI | agree
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19 | feel | am competent in | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
counselling PLHIV about TB | agree
screening

20 | feel I am competent in using | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
the screening questionnaire to | agree
screen PLHIV for TB

21 | feel 1 am competent in | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
determining whether or not a | agree
client is a TB suspect after using
the screening questionnaire

22 | feel competent to decide | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
whether a client should be | agree
started on IPT

23 I am confident in my ability to | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
decide when a client needs to be | agree
referred for TB testing

24 | feel 1 am competent in | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
initiating clients on IPT agree
C2: Participant responsiveness

25 I am motivated to apply the | 1. Strongly disagree . Disagree . Neutral 4. Agree 5. Strongly
questionnaire for TB screening | agree
on PLHIV

26 TB screening of PLHIV is a | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
useful intervention agree

27 I have received adequate | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
training to provide TB | agree
screening

28 IPT initiation in PLHIV is a | 1. Strongly disagree . Disagree . Neutral 4. Agree 5. Strongly
relevant intervention in this | agree
setting

29 I am motivated to initiate IPT in | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
PLHIV agree

30 TB screening of PLHIV is a | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
useful intervention agree

31 | feel | have received adequate | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
training to initiate IPT agree

32 The TB screening questionnaire | 1. Strongly disagree . Disagree . Neutral 4. Agree 5. Strongly
is a useful tool or screening | agree
PLHIV for TB

33 TB screening in PLHIV won’t | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
make a difference to the HIV | agree
epidemic

34 | have adequate support from | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
my colleagues to do TB | agree
screening

35 | have adequate support from | 1. Strongly disagree . Disagree 3. Neutral 4. Agree 5. Strongly
the HIV coordinator to do TB | agree
screening

36 | have adequate support from | 1. Strongly disagree . Disagree . Neutral 4. Agree 5. Strongly

my in charge to do TB screening

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: =/ [
MY NMAIME IS ..veeteitie ittt ettt ettt s b et e e bt e s te e e et e et e et e e se e s be e e e e seesbeenteaneesteeneeneeareenneenrs and |

am student of University of the Witwatersrand in Johannesburg, South Africa. | 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............ccccooeviivviiennennnnn 1
TB/HIV co-ordinator....................cceeeennnl2

2 Age (in completed years)

3 Sex Male......oveeiiiii e L
Female.........ccoooiiiii i, 2

4 Number of years working in

this HIV care clinic (in
completed years)

5 Occupation category/Cadre | DOCIOT ..........ovvieivieeieeeeeeeceereereerere e 1
of health worker Medical Assistant............cccoeevviiiiiniiriiiiinnn 2
Professional Nurse.... .........cooeeviiiiiiiinnnnn3
Auxiliary nurse ..........ooevvvviiiiiiiiiiiieniaan, 4
6 Number of years in your
current capacity / role?
7 Level of education (highest | Postgraduate degree or diploma ................... 1
level completed) Bachelor Degree..........c.cocviiiiiiiiiiiiinin 2
Undergraduate Diploma............c.c.coeeinnn, 3
Secondary .....o.oviiiiii 5
Junior Secondary ............oooiiiiiiiiiiii, 1




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 | Content Frequency
following TB/HIV services If yes, how frequently
this HIV care clinic? Code: Code:
0 No 1. One day a week
1. Yes 2. A few days a week (1-4)
3. Every day of the week (5 day)
4.0ther (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 I;I; """""""" (i
provide IPT for PLHIV? | =~
If yes: To which group/s of clients do you provide IPT?
13 Only Children No.......... 0 How long has this clinic been
Yes......... 1 providing IPT for this group?
14 Only Pregnant women No.......... 0 How long has this clinic been
Yes......... 1 providing IPT for this group?
15 Only specialized cases No.......... 0 How long has this clinic been
recommended by clinician Yes......... 1 providing IPT for this group?
16 All PLHIV No.......... 0 How long has this clinic been
Yes......... 1 providing IPT for this group?
17 Does this facility conducts | Never ............................ 0
meetings on TB case finding | Annually...................... 1
or TB screening of PLHIV Quarterly .............coevinini. 2
Monthly ...l 3
Other (specify)...........coeuene. 4
18 Does the meeting onthe TB | Never..........ccoevvnvvinennnnn.n. 0
case finding programme | Rarely ................ccooeenen 1
include the HIV care | Often...............ooooeeiiinil. 2
providers Always ......cooovviiiiiiiii, 3
19 What is the purpose of these | Providing feedback to providers on their
meetings and what S | practice............covevininininnn... 1
discussed there? Sharing of data....................... 2
Discuss TB/HIV training........... 3
Open-ended, please let the | Other (specify)..........cccvvnenenns. 4
participant explain and then | ................................
code on the right
20 Adherence: continuum of care Moderating factors: Facilitation strategies

285




Please tell me which activities each provider has been allocated | Tell me about the training this provider has
to perform in the last three months. received, if any
Interviewer: Open-ended, let the participant respond and code Interviewer: Open-ended, let the participant
“0” if not mentioned and “1 if it is mentioned” respond and code “0” if not mentioned and “1 if it
is mentioned”
£ 5 m 5 =
= Y . = c
EE |5 |2 |5 5 g | |5 g
os | 322 |5 = ks E £ & g
S35 cIT | 8> | < o = = 3 “ =
>% |52 5T |2 5 £ - 2 = 5 _ =
T2 |£5 |82 |2 |28 2 £ 13 8% 3
C. Moderating factors — facilitation strategies
On which days of the week is this facility open?
21 How do you handle infection control in this Tick if mentioned:
HIV care clinic?
Open question (multiple responses allow) Infection control plan...................cooiiinn. 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 | Never.........cocooivuiviiiiiiiiiiiiiiieiianinn, 0
infection among health care workers? Annually ... 1
Quarterly...........oovviiiiii, 2
Monthly .....coiviiiiiii 3
Other (specify)........cooeeviiiiiiiiiiiiiii. 4
24 What do you think is the level of awareness of | Poor.............cooiiiiiiiiiiiiiiii, 0
TB screening amongst workers in the other units | Fair................cocoiiiiiiiiiiininen, 1
(other than HIV care clinic) within this facility? | Good.................ooiiiiiiiiiiii, 2
Very g00d ..oovvvniiiiiiiii e 3
Excellent..........ccoovviiiiiiiiiiiii 4
25 Are the other units within the facility aware of | No................ 0
IPT for all HIV clients who are TB screened G 1
negative.
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

Available for provider

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?

287




Appendix I: Data extraction form

Study title: ASSESSING THE FIDELITY AND DETERMINANTS OF

UNIVERSITY OF THE WITWATERSRAND
FACULTY OF HEALTH SCIENCES, SCHOOL OF PUBLIC HEALTH

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

District Code:

Region Code:

Facility Code:

Name of Interviewer

Date of interview: _

Monthly data for 1 year

Month

Type of
Consultatio
n

#0On
ART

#
Screened
for TB

# Screened
Negative

# Initiate
IPT

# Further test

X-ray

GeneXper
t

MTB/RI
F

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New

Follow up

New
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Follow up

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?
e 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?

e 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?
e Any advantages compared to other existing programs?
e 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?

e 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?
e 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?
e 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?

e 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?

e Probe for changes in scope of practice? Changes in formal policies? Changes
in information systems or electronic records systems? Other structural
changes?

e 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

NGO~ wWdE

Background information (Please use the FGD recruitment form to capture section
A)

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

Instruction for the moderator: Set rules for the discussion and encourage participants to
speak louder

1.
2.
3.

What do you do in your clinic?

What do you know about the TB screening among PLWHIV intervention

How confident do you as HIV care providers feel about performing screening for TB
among PLHIV? Why confident, why not?

What gives you that level of confidence (or lack of confidence)?

Intervention Characteristics

a. Evidence Strength and Quality
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?

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?

e How, if at all, could it be sustained in your setting?

e 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?
e 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.

b.

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?

Networks & Communications

11. Can you describe working relationships amongst colleagues in this facility?

@ -0 a0 o

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?

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.
b.
C.

b

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?

Relative Priority

15. What kinds of high-priority activities are happening in your facility / district / region?

a.

C.

How, if at all, is this intervention on TB screening in PLHIV conflicting with
these priority activities?

Organizational Incentives & Rewards

16. What kinds of incentives are there to help ensure that the implementation of the
intervention is successful?
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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?
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?

® a0 o

Any general comment?

Thank you for the information and your time!!
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Appendix L: Information sheet and consent forms

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

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 wiveiiernreneenrenrsncncnnnns and | am a Public Health (Implementation Science)
student from the Wits University in South Africa. | 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
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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
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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

Consent form for: Facility heads, HIV clinic head, TB/HIV coordinator and HIV care
providers

Consent Form

| have been adequately informed of (or | have read and understood) the purpose, procedures,
potential risk and benefits of this study. | have had the opportunity to ask questions about it.
Any questions that | have asked, have been answered to my satisfaction. | know that I can
refuse to participate in this study without any loss of benefit to which I would have otherwise
been entitled. | understand that if | agree to participate, | 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. | 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:

Investigating team Member

| have adequately informed the participant of the purpose, procedures, potential risks and

benefits of this study. | have answered all questions to the best of my ability.

Name of field staff (COde): ..o e

Signature: .......ooiiiiiii

Date (dd/mmm/yyyy): ---------- I I
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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

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 wiveriernreneenrenrsnsecnnnns and | am a Public Health (Implementation Science)
student from the Wits University in South Africa. | 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
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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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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

Consent form for:  TB/HIV coordinators

Consent Form

| have been adequately informed of (or | 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 | have asked, have been answered to my satisfaction. I know that | can
refuse to participate in this study without any loss of benefit to which | would have otherwise
been entitled. | understand that if | agree to participate, | can withdraw my consent at any time
without losing any benefits or services to which | am entitled. | understand that any information
collected will be treated confidentially. | freely agree to participate in the study and also record
the discussion. After signing this document below, | will receive a copy each of the information

sheet and this consent form.

Name of participant:

Signature: .......ooiiiiiii

Date (dd/mm/yyyy): ---------- [-=-mmmm - f-=-mmmmm-

Investigating team Member

| have adequately informed the participant of the purpose, procedures, potential risks and

benefits of this study. | have answered all questions to the best of my ability.

Name of field staff (COde): ..o e

Signature: .......ooiiiiiii

Date (dd/mmm/yyyy): ---------- I I
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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

Information Sheet

MY NAME IS wivereerieeneenrensanceacnnnns and | am a Public Health (Implementation Science)
student from the Wits University in South Africa. | 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 | 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, | 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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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

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

| have been adequately informed of (or | have read and understood) the purpose, procedures,
potential risk and benefits of this study. | have had the opportunity to ask questions about it.
Any questions that | have asked regarding the recording, have been answered to my
satisfaction. |1 know that | can refuse to participate in this study without any loss of benefit to
which | would have otherwise been entitled. | understand that if | agree to participate, | can
withdraw my consent at any time without losing any benefits or services to which I am entitled.
| understand that any information collected will be treated confidentially. | freely agree to
participate in the study and also record the discussion. After signing this document below, 1

will receive a copy each of the information sheet and this consent form.

Name of participant:

Signature: ......c.ooviiiiiii

Date (dd/mml/yyyy): ---------- f-mmmmmmaee- f-mmmmmeeee

Investigating team Member

| have adequately informed the participant of the purpose, procedures, potential risks and

benefits of this study. | have answered all questions to the best of my ability.

Name of field staff (COde): ....viinii e
Signature: ..........cooiiiiiiiiii

Date (dd/mmm/yyyy): ---------- f=mememeneee femmmemeee
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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

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

| 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 | feel
uncomfortable at any time I can ask that the recording equipment be switched off. | understand
that | can ask for a copy of the recording. | 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, | do
agree to participate and give my consent to being audio recorded in this study. Also, after
signing this document below, | will receive a copy each of the information sheet and this

consent form.

Name of participant:

Signature: ......oooiiiiiii

Date (dd/mml/yyyy): ---------- f-mmmmmmaee- f-mmmmmeeee

Investigating team Member

| have adequately informed the participant of the purpose, procedures, potential risks and
benefits of this study. | have answered all questions to the best of my ability.
Name of field staff (Code): ..o

Signature: .......ooviiiiiii

Date (dd/mmm/yyyy): ---------- f=mememeneee femmmemeee
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