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Summary

A key strategy to reduce Tuberculosis (TB)-related mortality among people living with
HIV is integrating HIV and TB diagnostic and treatment services. In South Africa,
integrated HIV-TB service provision is standard of care, however, there is evidence that
patients accessing primary healthcare clinics (PHC) are missed for HIV and TB testing and
screening, diagnosis, linkage to treatment, and preventive services. Gaps in the HIV-TB
care cascade are indicative of weaknesses in healthcare systems at the frontline. Quality
Improvement (QI) collaboratives are a widely adopted approach to facilitating
improvement among multiple clinics and scaling up best practices to improve on a given
health topic. Little is known of the effectiveness of QI collaboratives and less is known of
the role of organizational contextual factors (OCFs) in influencing the success of QI

collaboratives to improve integrated HIV-TB services.

Scaling up TB/HIV Integration (SUTHI) was a cluster-randomised trial designed to test the
effectiveness of a QI intervention to enhance integrated HIV-TB services on mortality in
HIV, TB, and HIV-TB patients. The study was from 01 December 2016-31 December
2018. Sixteen nurse supervisors (clusters) overseeing 40 PHC clinics were randomized
(1:1) to receive either a structured QI intervention (QI group), which comprised, clinical
training, three QI workshops timed at 6-month intervals, and in-person mentorship visits;
or standard of care (SOC group) supervision and support for HIV-TB service delivery. This
PhD project was a nested sub-study embedded in the SUTHI trial which aimed to describe
and assess the influence of OCFs on the QI intervention to improve process indicators of
HIV-TB services.

A description of the QI intervention, including change ideas generated and lessons learned
from practical application of the intervention in 20 QI clinics are presented in Paper I.
Baseline performance of indicators was highlighted as important in influencing the size of
improvements. OCFs that undermined the QI process were poor data quality, data capturing
backlogs, lack of data analytic skills among clinic staff, poor transfer of training knowledge
to peers, low clinic staff motivation to consistently track performance and limited

involvement of the clinic management team in QI activities due to heavy workloads.

A comparison between the QI and SOC group clinics showed that the QI intervention was

only effective in improving two of five HIV-TB indicators, HIV testing services (HTS) and

Xiv



Isoniazid Preventive Therapy (IPT) initiation rates in new antiretroviral therapy patients.
HTS was 19% higher (94.5% versus (vs) 79.6%; Relative Risk (RR)=1.19; 95% CI:1.02%
- 1.38%; p=0.029) and IPT initiation was 66% higher (61.2% vs 36.8%; RR=1.66; 95%
Cl:1.02% -2.72%; p=0.044), in the QI group compared to the SOC group. Small clusters
showed larger improvements in IPT initiation rates compared to big clusters, likely due to
better coordination of efforts (Paper I1). Several OCFs were quantitatively assessed and
inserted into a linear mixed model to determine which factors likely influenced the
improvement observed in the IPT initiation rates (Paper I11). The practice of monitoring
data for improvement was significantly associated with higher IPT initiation rates (Beta
coefficient ($)=0.004; p=0.004). The main recommendations made from the PhD project
are to encourage the practice of monitoring data for improvement among clinic teams;
provision of widespread QI training for all levels of staff, different staff categories and
leadership; to ensure good quality of routine data, and provision of regular performance

feedback from upper management to the clinics.
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Structure of the PhD Thesis

The PhD thesis was structured in accordance with the guidance provided by the College of
Health Sciences, University of KwaZulu-Natal for the thesis by manuscript format. The PhD
thesis comprises five chapters and appendices containing supporting documents. The chapters

are divided as follows:

Chapter 1: Introduction

This chapter provides an overview of the spread and burden of the TB, HIV and HIV-TB
epidemics globally and in South Africa. A review of evidence-based practices that have been
shown to reduce HIV-TB mortality is presented followed by evidence of gaps in HIV-TB
service delivery. Evidence for the effectiveness of quality improvement (Ql) in improving
HIV and TB services is presented. The chapter ends with a rationale for the PhD project and
the primary aim and specific objectives of the project are given.

Chapter 2: Theoretical frameworks
This chapter presents the theoretical framework used to identify key organizational
contextual factors that may influence QI implementation. The QI collaborative approach and

frameworks that guided the QI implementation are described.

Chapter 3: Methods

This chapter explains the study design of the PhD project and the Scaling up TB/HIV
integration (SUTHI) trial (parent study) within which the PhD project was embedded. The
study setting, description of the QI intervention, QI and data collection tools, and schedule of

study events are explained.

Chapter 4: First-authored PhD manuscripts

This chapter contains three manuscripts arising from the findings of the PhD work. The PhD
candidate is the first author for each manuscript. The PhD candidate’s contribution to each
manuscript is summarized and a brief discussion of the manuscript is provided. Each
manuscript is a stand-alone document, complete with its own methodology, statistical
considerations, and references. Supplementary materials referenced in the manuscript can be
found at the end of the manuscript itself. There is some unavoidable duplication of

information between the manuscripts, and Chapters 2 and 3.
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Chapter 5: Synthesis

This chapter provides an overarching discussion of the major findings of the PhD project.
Organizational contextual factors that emerged in all three manuscripts and their roles in
influencing improvement in HIV-TB processes are discussed. A set of recommendations to

strengthen future QI interventions to improve HIV-TB services are provided.

References

A single reference list in the VVancouver format for references cited in chapters 1, 2, 3and 5 is
available. Reference lists for each PhD-related manuscript are available after the manuscript
itself.

Appendices

The appendices section contains the one co-authored publication that adds more information
about the parent study. Ethical approvals, the informed consent form, data collection tools
and templates relevant to the PhD project can be found in this section.
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CHAPTER 1: INTRODUCTION
1.1 Background and L.iterature Review
1.1.1 The burden of Tuberculosis and Human Immunodeficiency Virus globally and in
South Africa
Globally, Tuberculosis (TB) has been the leading cause of death from an infectious disease since
2007.1 In 2019, there were an estimated 10 million people who were infected with TB and of these
1.4 million have died.™ People of all age groups and both sexes are affected by TB.!! Figure 1, shows
the countries that recorded at least 100 000 incident TB cases in 2019.121 Most incident TB cases are
found in South-East Asia (44%), followed by the African continent, which contributed to 25% of
global TB infections (Figure 1).2
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Figure 1: Countries with at least 100 000 incident TB cases in 20191

Of the global TB cases, an estimated 8.6% were co-infected with Human Immunodeficiency
Virus (HIV).[Y Africa has the largest population of people living with HIV (PLWH), estimated
at 25.8 million (68%) out of a global total of 38 million.B®! The high HIV prevalence in Africa
is largely responsible for driving the TB epidemic and created one of the largest populations of
HIV-TB co-infected patients, estimated at 24%.[4

There is an established epidemiological link between TB and HIV.B! The risk of developing
active TB disease after infection is higher among PLWH and other immunocompromised

individuals.[®81 PLWH are 26 times more likely to develop TB disease than HIV negative

1



people.®! Figure 2 illustrates the HIV prevalence rates in new and relapse TB cases around the
world and sub-Saharan Africa is worst affected by the HIV-TB co-epidemic. Deaths in HIV-
TB co-infected patients are usually due to complications from TB disease or to impaired
immunity from advancing Acquired Immune Deficiency Syndrome (AIDS).% 1 |n 2019,
there were 208 000 deaths recorded among HIV-TB co-infected patients worldwide and 169
000 (81.3%) were from Africa.?
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Figure 2:Estimated HIV prevalence in new and relapse TB cases in 2019 [2

South Africa (SA) is among four sub-Saharan countries with a greater than 50% HIV
prevalence rate in newly diagnosed TB patients (Figure 2).12 High TB incidence rates have
been a public health challenge in SA even before the emergence of the HIV epidemic.[*?]
Between 2012-2018, a decline in TB incidence rates was observed (Figure 3).t% 2 8 9. 13161 |
2019, SA recorded TB incidence rates of 615 per 100 000 people, an 18% increase from 2018.12!
Possible reasons for this increase may include: the use of updated TB incident estimates from
the first ever National TB Prevalence Survey which were used to derive the TB incidence rates;
intensified efforts to improve TB case finding using better tools; ongoing community
transmission of TB due to failure to trace TB contacts; poor linkage to TB treatment; and the
lack of unique patient identifiers in SA may have led to duplications in patient databases which

inflated the TB numbers.[2 1]



TB incidence in South Africa between 2012-2019
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Figure 3: TB incidence in South Africa 2012 -2019 [1. 2 8,9, 13-16]

The high TB incidence rate, coupled with an estimated 7.5 million PLWH (12% HIV
prevalence) in SA, have created one of the largest populations of HIV-TB co-infected patients
in the world.! 18 Between 2012-2019, more than half of new TB cases were co-infected with
HIV (Figure 4).
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Figure 4: HIV positive prevalence in incident TB cases in South Africa [t 2 8 9 13-16]

In South Africa, between 2012-2019, mortality rates among HIV-TB co-infected patients were
considerably and consistently higher than HIV negative TB patients (Figure 5). In 2016, the
HIV-TB co-infected mortality rate was 4-fold higher than in HIV negative TB patients (Figure
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5).'1 The gap in mortality rates began to close in 2017 and by 2019, HIV-TB mortality rates
were 2-fold higher than in HIV negative TB patients , 62 (95% CI: 25-115) per 100 000 versus
38 (95% CI: 36-40) per 100 000.2!

Further efforts are required to decrease HIV-TB mortality rates and to sustain this decrease,
especially given that TB is a preventable and curable disease and major improvements in

antiretroviral therapy (ART) for HIV makes it a manageable chronic disease.
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Figure 5: Mortality rates in HIV-TB and TB patients 2012 — 2019 in SA [1.%8.5,13-16]

1.1.2 Global strategies to reduce the burden of HIV and TB

A worldwide coordinated plan to end TB and reduce TB-related mortality is proposed in the
World Health Organization (WHO) End TB strategy document which was adopted in 2014.1°!
The End TB strategy proposes an ambitious goal to reduce world-wide TB deaths by 95% and
TB incidence by 90% (as compared to 2015) by the year 2035.1""1 To accomplish this goal, the
End TB Strategy rests on three pillars: (Pillar I) adopting a patient-centred and integrated
approach to identifying, treating, and preventing TB; (Pillar II) adopting policies and
supportive systems that ensure adequate resources, community support and political
commitment to reducing the burden of TB; (Pillar III) promoting research and innovation in

TB diagnostics, treatment and vaccine research and development.!*!
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To address the HIV epidemic, the Joint United Nations Programme on HIV/AIDS (UNAIDS)
developed a strategy document that proposes challenging targets for key HIV care and
treatment services. 2% The UNAIDS 90-90-90 strategy challenged HIV programmes to achieve
the following by 2020: 2%

e 90% of all people living with HIV must know their HIV status

e 90% of all people with diagnosed HIV infection must receive sustained antiretroviral
therapy

e 90% of all people receiving antiretroviral therapy to have achieved viral suppression

In the June 2015, UNAIDS released ‘FAST-TRACK’ a strategy document that built on the
90-90-90 strategy and proposes a target increase to 95-95-95 (for the above mentioned services)
to be achieved by the year 2030.24

Both the End TB strategy and UNAIDS targets serve to invigorate the global response to the
HIV and TB epidemics. As a country with one of the highest HIV-TB rates in the world, SA’s
efforts to reducing TB-related morbidity and mortality in PLWH is an important contribution
to achieving global targets. Given the problem of HIV-TB co-infection in SA, it is not possible
to address one epidemic without considering the other. The End TB strategy document
encourages integration between HIV and TB programmes but little is said of how to achieve

this integration. 2%

The next section is a review of research that has been conducted to identify the best strategies
for jointly addressing the HIV and TB co-epidemic and clinical interventions that have been
shown to reduce mortality in HIV-TB coinfected patients, prevent TB in PLWH, and improve

clinical outcomes of HIV-TB patients.

1.1.3 Definition and benefits of integrating HIV-TB services

In this section, the concept of ‘integrated HIV-TB services’ is explored followed by a review
of evidence-based practices (EBPs) that together offer a potentially effective package of
services to address both HIV and TB diseases. Gaps in the delivery of these EBPs are
highlighted and the potential role of Quality Improvement (QI) methods to improve HIV-TB
service integration is introduced. Lastly, the effectiveness of QI in improving HIV and TB
services is described and the importance of focusing on organizational context to improve the

success of QI interventions is explored.



1.1.3.1 Definition of integrated HIV-TB services

A systematic review of 133 TB and HIV studies from low- and middle-income countries
(LMICs) synthesized knowledge on the most effective ways of offering integrated HIV and TB
services in public health facilities.??l The authors identified five distinct TB and HIV service
delivery models, each with varying degrees of integration (Figure 6).?2 The models ranged
from providing referrals between TB and HIV services (which is the least integrated model) to
providing TB and HIV services at the same facility by the same healthcare worker (the most
integrated model).1?? The advantage of separately located TB and HIV services that refer to
each other is the reduced chances of HIV patients acquiring nosocomial transmission of TB
and there is minimal effort and time required of healthcare workers (HCWs).[?21 On the other
hand this model is criticised for its loss to follow up rates between programmes, reliance on
patients to seek continued care, and long diagnostic and treatment delays that increase the risk

of poor health outcomes. [?°]
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Figure 6: Models of HIV-TB integration [from Legido-Quigley et al. (2013), page 202] 22

The ‘single facility” model refers to all HIV and TB testing and treatment taking place in one
facility.[??l A Zambian quasi-experimental pre-and post-intervention study, assessed the effects
of offering HIV and TB services at the same facility on TB treatment outcomes and time to
ART initiation. 2° The study compared 248 HIV-TB patients before the introduction of HIV-
TB integrated services (pre-intervention) to 225 HIV-TB patients after the integration of HIV-
TB services (post intervention).[?] Patients in the post intervention period were two-times more
likely to have a successful TB treatment outcome [Odds Ratio (OR)=2.02 times (95%
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Confidence Interval (Cl): 1.11-3.67)] and 1.3 times [Hazard Ratio (HR) = 1.33, 95% CI: 1.00-
1.77] more likely to start ART within 8 weeks of starting TB treatment compared to pre-

intervention patients. 2%l

The WHO’s policy on collaborative TB/HIV activities, recommends the “single facility” model
and the SA Department of Health (DOH) has adopted this recommendation.?! This model is
preferred for its cost-saving benefits to patients (reduces travel costs) and avoiding the need to
refer patients to other facilities, thus reducing patient losses to care. [2°/ Importantly, a single
facility model increases the risk of nosocomial spread of TB, however, the WHO recommends
simple low-costs solutions to reduce the spread of infection including: identifying high risk
areas where overcrowding is possible, early identification and treatment of TB, ensuring clinics
are well ventilated, reducing patient waiting times, and surgical masks for all patients and
healthcare workers. 261 For this PhD project, the term integrated HIV-TB services (also written
as HIV-TB services) is defined as “A coordinated set of clinical activities to diagnose, treat,
prevent and provide continuous care for both TB and HIV diseases at the same facility, by the

same clinic team on the same visit day.”

1.1.3.2 Survival benefit of integrated HIV-TB services

Two studies conducted in LMICs that evaluated survival and treatment outcomes, before and
after the introduction of integrated HIV-TB services, showed that there is a survival benefit
associated with single facility integrated HIV-TB services. ?”- 1 A Guatemalan study
conducted in one regional hospital compared outcomes of 99 patients prior to HIV-TB
service integration to 155 patients enrolled after the introduction of HIV-TB service
integration. HIV-TB co-infected patients treated after the introduction of integrated services
had 78% lower risk of mortality than those in the pre-integration period, HR=0.22 (95%
Cl:0.14 - 0.33).%8

Using a similar study design, a Ugandan study evaluated 14 rural health facilities. 1 In the
period after the introduction of integrated HIV-TB services, the risk of mortality was 62%
lower in HIV-TB coinfected patients compared to patients in the pre-integration period. 7]
Both studies concluded that the early ART initiation and presence of both HIV and TB

healthcare practitioners in the same clinic, contributed to the lower mortality rates.



1.1.4 Evidence-based practices to reduce mortality in HIV-TB co-infected patients
One of the elements in the definition of integrated HIVV-TB services (section 1.3.1), is that a
‘coordinated set of clinical activities’ is at the core of HIV-TB services. This section
describes the set of key clinical activities that are considered essential to integrated HIV-TB

services.

The findings that early co-treatment of HIV and TB dramatically reduces mortality, elevated
the importance of rapid and early identification of HIV and TB infection which is crucial for
entry into the care continuum and subsequent linkage to treatment. 2* %! Consequently, mass
TB screening identified PLWH with no signs and symptoms of TB, presenting the opportunity
to prevent TB and interrupt transmission. Isoniazid Preventive Therapy (IPT) became an
important strategy in reducing TB-related mortality among PLWH.™ In 2012, the WHO
released the “Policy on Collaborative TB/HIV Activities”, that outlined guidance for
addressing the dual burden of HIV and TB and emphasized the three “I’s” as key to reducing
TB mortality in PLWH. These are: Intensified case finding (ICF) for TB, IPT, and infection
control practices for TB.1?%! This policy has been adopted and integrated into SA DoH HIV

and TB treatment guidelines.

In the Scaling up TB HIV Integration (SUTHI) trial, researchers conducted an extensive review
of published literature and identified seven clinical HIV-TB services that could be
integrated.*?1 These seven HIV-TB services coupled with integrating HIV and TB electronic
databases and patient files, formed a package of HIV-TB services in the SUTHI trial. The PhD
project is nested in the SUTHI trial, and the package of HIV-TB services listed in Figure 7 are
key to the PhD project. Each of the seven clinical HIV-TB integration services are described

below.



Figure 7: Package of integrated HIV-TB services

HIV Testing Services (HTS)

HIV Testing Services (HTS) is a widely recognised key entry point into the continuum of care,
access to treatment and prevention services. 25 3 |t is important that TB patients and patients
with presumptive TB are aware of their HIV status.*3l Dual infection with TB and HIV
warrants early initiation of TB treatment and ART initiation within 2 weeks of starting TB
treatment.’®* Evidence suggests that implementation of routine provider-initiated HIV testing
and counselling at the primary health care clinics results in higher testing uptake compared to
referral of patients with TB to freestanding voluntary counselling clinics and is feasible and
acceptable to TB patients and TB suspects.l**! Several studies advocate for provider-initiated
counselling and testing for HIV in patients with presumptive TB as this method has been highly
successful in uncovering the highest number of HIV-infected patients in this most “at risk”

group.38-401 A systematic review of 44 studies which aimed to assess the operational issues



associated with provider-initiated counselling and testing in sub-Saharan Africa found that this
strategy more than quadrupled the number of HIV cases uncovered in one South African
study.[“91 Fifty percent (50%) of patients in an Ethiopian study included in the review did not
believe they were at risk for HIV, emphasizing the need for provider-initiated counselling and

testing.[*¥

Intensified case finding (ICF) for Tuberculosis

ICF for TB involves actively searching for signs and symptoms of TB by asking patients if
they had the presence of common signs and symptoms of TB.[?°! This is opposed to passive
case finding which is reliant on patients self-reporting their symptoms.™!l According to the
WHO guidelines, ICF is a continuous activity conducted at the time of initial presentation for
HIV care and at every subsequent visit to a health facility.?® The TB screening algorithm
begins with a four-item signs and symptoms checklist consisting of: presence of cough, fever
greater than two weeks duration, loss of weight greater than 1.5kg in a month and drenching
night sweats.I”> 34 Patients presenting with any one of these signs and symptoms are
investigated further for TB by taking a sputum sample for Xpert MTB/RIF which is a test for
rapid diagnosis of TB.[?5 34

Tuberculosis Preventive Therapy

TB is preventable and in HIV-infected patients, TB preventive therapy (TPT) decreases the
chances of TB-infection by 30%.12! In South Africa, a daily dose of Isoniazid for 6-9 months
was the standard of care prior to March 2020.1*1 New evidence of a shorter and equally
effective TPT regimen, consisting of a weekly dose of Rifapentine and Isoniazid for three
months (3HP) is currently being rolled out in South Africa which started on 24 March
2020.1%%1 During the PhD project, the only TPT available was IPT, therefore, going forward

only IPT is discussed.

There are several clinical trials that have demonstrated the efficacy of IPT in preventing
TB.[42 44-48] A systematic review of 41 published IPT effectiveness studies, conducted in
resource limited settings, demonstrated that IPT is effective in reducing TB morbidity in
PLWH provided that the Tuberculin Skin Test (TST) was positive.*8] A meta-analysis of 10
IPT clinical trials from high burdened countries, synthesising existing evidence of the
protective effects of IPT, concluded that there is an overall 35% TB risk reduction in PLWH
however, a larger benefit of IPT was observed in patients with a positive TST, with a TB risk
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reduction of 52%.151 After reviewing three systematic reviews, a common finding emerging
among studies was that IPT appears to have no significant impact on mortality reduction. 12
45461 This finding contradicts the main outcome of the TEMPRANO trial. The TEMPRANO
trial was an open-label randomized controlled trial of 2056 HIV-infected patients with a CD4
count less than < 800. 1 The study was in lvory Coast and aimed to assess the efficacy of
early antiretroviral therapy (ART) and the combined benefit of early ART with IPT.[
Patients randomized to receive early ART and six months of IPT had a 44% lower risk of
severe HIV-related illness and 35% lower risk of death than those patients who were
randomized to deferred ART (ART was initiated only when patients met the WHO criteria)
and no IPT.1* The authors concluded that these results were driven largely by the early
initiation of ART (CD4 <500) combined with concomitant IPT and that both interventions
prevented TB and invasive bacterial diseases. "]

Cotrimoxazole Preventive Therapy

Cotrimoxazole taken daily reduces the risk of serious opportunistic infections and death in
HIV-infected persons %531 The low cost and straightforward regimen of Cotrimoxazole
coupled with its safety, efficacy, and tolerability provides strong motivation for implementation

of this intervention to scale in PLWH [34-56],

ART for HIV-TB co-infected patients

Three prominent clinical trials shaped the treatment landscape by demonstrating empirical
evidence that initiating HIV and TB treatment together was safe and reduced mortality in co-
infected patients.[? 30571 |n 2010, the Starting ART at Three Points in TB treatment (SAPiIT)
trial showed a 44% reduction in mortality among co-infected patients randomized to integrated
HIV and TB treatment.[?® The Adult Clinical Trials Group A5221 study, demonstrated reduced
rates of new AIDS-defining illnesses and deaths in TB patients with CD4 less than 50 when
ART was initiated early.’% Data from the International Network for Strategic Initiatives in
Global HIV Trials network study on Strategic Timing of Antiretroviral Therapy provided
evidence of a 53% reduction in pulmonary TB or death, in asymptomatic HIV-infected patients
who initiated ART with a CD4 count greater than 500 cells/mm?, highlighting the benefit of
early ART for PLWH.F8]
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Adherence to Tuberculosis and HIV medication

Retention and adherence are often discussed together, and the two indicators are closely
intertwined. Poor adherence to ART and/or TB treatment can lead to poor treatment outcomes
and could potentially lead to drug resistance.?®) An observational cohort study in Kenya, to
identify which programme components promote adherence, observed 301 patients in an ART
programme and collected treatment outcome data.®® Time to treatment failure was
significantly longer in patients who had pill counts, participated in support groups and were
exposed to home-based visits by clinic staff. 5° While these interventions enhanced adherence
and prolonged viral suppression, the authors were cautious to suggest scaling up this intensive
adherence programme due to the high demand on staff, resources and unknown costs of

implementation.

Retention in care

According to the target set by the UNAIDS 90-90-90 strategy, HIV programmes must strive
to ensure that 90% of all people with diagnosed HIV infection will receive sustained
antiretroviral therapy.?” In developed countries such as the United States of America (USA),
only 50% of patients are retained in long term care and of these only 60% achieved virologic
suppression.® In LMICs with even fewer resources, retention rates vary between 2%-
59%.11 In South Africa a cohort analysis of over 6000 patients who initiated ART between
2004 — 2007, found that after 12 months 79% of the cohort remained in care and this dropped
to 35% at 10 years post ART initiation.[5?l Seven studies were reviewed to determine the
challenges and facilitators of good patient retention.[5%-6%63-661 | four of the seven studies, the
researchers conducted chart reviews to retrospectively identify the reasons for losses to
follow up in HIV programmes. 616365661 The most common documented reasons for
patients being lost to HIV care programmes was death followed by relocation and transfers to
other clinics. %4 &1 Unknown reasons for losses to follow up occurred in 20%-25% of
patients and this can be attributed to inefficient tracking systems for patients and incorrect

patient contact details being recorded.[% 65

In two prospective cohort studies and one qualitative study, HIV programmes in resource
limited settings were assessed for determinants of retention in care and it was demonstrated
that retention is influenced by both patient-level and health systems factors. 6% 4 651 patient
level factors include: fear of stigma, substance abuse and treatment literacy. 64 %I Health

systems factors that adversely impacted retention, included: unprofessional staff, limited
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clinic hours, disorganized clinic processes and long waiting times at the clinic.!®® Health
systems factors that positively impact on patients returning to clinics included: caring and
supportive staff who demonstrate genuine interest in patients, staff who assisted in
developing individualised treatment plans for patients, provided pillboxes, sent reminders and
co-location of other health services at the same site.[®®) While there is clear evidence that
retention in care is an important factor that HIV programmes must manage, there is little

guidance on how facilities should support retention in care.

1.1.5 The HIV and TB programme in South Africa (2016- 2018)

The SA DoH has adopted several strategies to reduce TB in PLWH and increase accessibility
of treatment. Even with an estimated 4.5 million on treatment, SA requires a further 3 million
new ART initiations to reach the target of 95% of PLWH on ART by 2030. 2% In September
2016, the SA DoH adopted the Universal Test and Treat strategy which effectively removed
CD4 count as an eligibility criterion for ART initiation and encouraged same-day initiation of
ART for people testing positive for HIV.I1 The goal of this strategy was to increase
accessibility of ART, however, no additional human resources were provided to support the
large influx of patients entering the ART programme. [%81 Instead, strategies to manage the
large number of ART patients were introduced such as Adherence Clubs, multi-month
dispensing of ART (2-3 months), fast-tracking stable patients during clinic visits, and

expanding ART pick up points (external to the clinic) for stable patients. 671

To reduce TB-mortality among PLWH, the SA treatment guidelines recommend integration
of HIV and TB services. 4 This entails: HIV testing for TB patients, TB screening for HIV
patients, universal TB screening (signs and symptoms checklist) for PLWH, Xpert MTB/RIF
rapid testing for PLWH that have TB signs and symptoms, cotrimoxazole preventive therapy
for HIV-TB patients with no CD4 count requirement, and IPT for PLWH. B4 The 2015
treatment guidelines recommended all PLWH should be considered for IPT. [ In addition,
the duration of IPT was dependent on tuberculin skin test availability and ART status.
Briefly, in the absence of a tuberculin skin test result and not on ART, then IPT could be
initiated for a 6-month duration or for 12 months if the tuberculin skin test was negative. In
2018, the SA DoH changed IPT guidelines removing the tuberculin skin test as a requirement
for 12-month duration of IPT. In addition, targeted TB screening of household contacts of TB
patients was expanded and linkage of children less than 5 years old in the household to IPT

was given priority.[3*
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1.1.6 Gaps in the HIV-TB care cascade

An evaluation of South Africa’s progress in meeting the UNAIDS 90-90-90 target was
conducted using data from a large-scale, national survey.["™ An estimated 36 784 people
participated in the survey, of which, 61% agreed to complete a questionnaire and provided
blood samples for HIV testing, ART use and VL testing.[’™ The survey found that among
people 15 years and older, 84.8% knew their HIV positive status, of these 70.7% were
currently on ART, and of these 87.4% had a suppressed viral load at the time of the survey.
[0 This survey highlighted that HIV testing appears to be well on track to meeting the 90%
target, but ART coverage requires major improvement. Although, VL suppression is close to
reaching the 90% target, we must interpret this in the context of the 70.7 % people on ART.
Aside from this national surveillance study, several other studies have aimed to identify

causes of or contributing factors to ongoing HIV and TB mortality.[’*"3

Extensive evaluations of HIV-TB services in LMICs show that efficient integration of
services is impeded at the patient, healthcare worker and health systems levels.[2% 74761
Stigma and discrimination associated with TB and HIV was the foremost patient-level barrier
to integrated services.[’> ® 71 Fear of discrimination by their communities deters patients
from accepting the HIV test, however, a South African study which interviewed HCWs,
found that if given enough motivation and encouragement by HCWs, the majority of patients
accepted the HIV test.l’’l Long waiting times at the clinic and limited clinic operating times
were factors that discouraged patients from attending the clinic.l’> 81 However, one South
African study investigated the factors that affect health care utilization among TB patients
found that patients prefer integrated HIV-TB clinics as this minimizes travel costs and

time.[7®]

A very important study that attempted to quantify losses along the TB care cascade, found
that patient losses occurred all along the care cascade.®! Some of these losses may be
attributed to the patient factors above, but several studies have demonstrated that patients

already accessing care at facilities were not tested for TB.[81-84]

It is concerning that early in the TB care cascade many patients are missed for TB screening
and diagnosis, as these are the key points of entry into the TB care continuum.®! In South
Africa, two studies evaluated compliance to TB screening guidelines in PHC clinics and

quantified the number of patients missed by healthcare workers for TB screening and TB
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diagnostic testing. Chiota et al. (2015) found that even with the roll-out of Xpert MTB/RIF
rapid testing, the likelihood of patients being tested for TB did not improve.®Y Of a sample of
3604 consecutive adults with at least one TB sign or symptom that exited a PHC clinic, 60%
reported their TB symptoms and only 22.7% were offered a microbiologic test.®Y) Kweza et
al. (2018), found that of patients seeking care for TB-related symptoms, 79% were screened
and of those seeking care for other reasons only 21% were screened.® Both studies
concurred that patients are more likely to be screened for TB when they came seeking care
for a TB-related sign or symptom which suggests that TB screening is not routinely offered to
all patients accessing the clinic. Studies that implemented the standardised patient method,
which entails deploying a ‘trained patient’ to assess the quality of health services, have found
gaps in TB services in SA where 84% had a sputum collected for laboratory testing and 47%
were offered an HIV test.[%]

A large-scale chart review conducted in KwaZulu-Natal (KZN) between 2016 and 2018,
aimed to assess the HIV-TB care cascade among patients accessing care in 17 public health
settings (10 PHCs and 7 district hospitals).[”] The chart review was conducted by the Centre
for the AIDS Programme of Research in South Africa (CAPRISA) and the results were
presented by the PhD candidate at the 5" TB Conference in Durban, South Africa. Of the
3027 ART patient files reviewed, 24% (735/3027) were not screened for TB at the ART
initiation visit.’¥”l Of the 76% (2292/3027) that were screened for TB, 18% (404/2292) were
offered an Xpert MTB/RIF test. Of these, 10% (42/404) were diagnosed and started on TB
treatment.’®”] No TB outcomes were available, and documentation of TB management was
very poor in ART files.B] Overall, 38.3% of patients were screened for TB at all clinic visits
after ART initiation, 14.3% were screened for TB for greater than 50% of visits and 11.9%
were screened for less than 50% of clinic visits.l In the same chart review, of the 1888 ART
patients eligible for IPT, only 46.5% were prescribed IPT and of these 582 (66.3%)

completed IPT treatment and 33% had an unknown IPT completion status.[®"]

1.1.7 Health systems’ weaknesses in HIV-TB service delivery

All the above studies, that evaluated some or all aspects of the HIV-TB care cascade have
highlighted health systems’ weaknesses that contribute to poor quality of care for patients
already accessing facilities.

Table 1 below provides a summary of health systems’ weaknesses extracted from other

studies. Uncovering gaps, bottlenecks and weaknesses in the HIV and HIVV-TB care cascade
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are important because while many patient-related factors, such as stigma and discrimination,

are difficult to address, health systems weaknesses may be easier to influence and rectify.

Table 1: Health systems’ weaknesses affecting HIV and HIV-TB services

Poor infrastructure

« Lack of space to triage and separate TB and non-TB patients (&3 &

» Crowded waiting areas and poor ventilation which increased risk of nosocomial
transmission [

» No safe or private spaces for sputum induction(®!

« No privacy for counselling of patients "]

« Stockouts of drug supply %

Lack of skilled healthcare workers

» No confidence in ruling out TB as a prerequisite for IPT or in managing IPT side-effects
[90-92]

» Co-management of complex TB and HIV patients (e.g., immune reconstitution
inflammatory syndrome) "%

« Lack of skills to manage patient psychosocial aspects of HIV and TB [¥"]

« Failure to implement guidelines correctly %]

Inefficient coordination and planning for integrated services

« Currently no ideal model for implementing integrated HIV and TB services [#?]

« Separate nurses to treat HIV and TB 2]

« No integration of patient TB and HIV records or TB and HIV electronic systems [22]
« Poor coordination between clinic departments (TB nurse and ART nurse) ]

» Lack of systems for tracking patients [

ART, Antiretroviral Therapy; IPT, Isoniazid Preventive Therapy; TB, Tuberculosis

There is an increasing demand for better quality patient HIV and TB care with very ambitious
targets to be met. With little or no additional human and financial resources to meet demands,
HIV and TB programmes are required to adopt more effective and efficient use of current
resources. Quality Improvement (Q1) may offer methods, tools, and direction in addressing

health systems weaknesses and ensuring quality care to patients.

1.2 Quality Improvement

The Quality Improvement (QI) approach to improving healthcare services is preferred and
widely adopted in LMICs, largely because of its underlying assumption that healthcare can be
improved with no or little need for additional resources.[®*! QI is distinctly different from
Quality Assurance (QA). QA focuses on identifying and addressing the errors of individuals
after the fact, whereas the defining principle of QI is the focus on improving underlying

systems and processes used in an organization. [*°!
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The USA’s Health and Human Services guidance document defines QI as:
“systematic and continuous actions that lead to measurable improvement in health care

services and the health status of targeted patient groups” Page 1 []

Several researchers concur with this definition. 14 A few researchers add that while QI is
a focus on improvement of systems, a key characteristic is its simple, low-cost strategy
approach to addressing performance in health care services.[*%?l Building on the definition of
QI offered by the USA’s Health and Human Services, some authors stress the use of local

data to monitor the performance, identify gaps in performance and feedback on practices.[*%?

Total Quality Management and QI are terms often used interchangeably. (%% 1%41 While QI is
a focus on systems and processes that can be undertaken at any level of an organization, Total
Quality Management is a more comprehensive, management-led initiative that uses QI to
make improvements with a focus on the entire organization and its goal is to instil a culture
of QI within the organization.*%! There are 8 key principles TQM, including: (i) Top
management-initiated and led QI initiative; (ii) Patient orientated; (iii) Seeks to prevent
systems failures before they occur; (iv) Measurement of quality of services; (v) Continuous
Quality Improvement to improve systems and processes; (vi) Mutually beneficial supplier
relationship (i.e. only seeks the highest quality supplies, equipment and service providers);
(vii) Benchmarking (adopts industry best practices), and (viii) Company-wide initiative
involving all employees at all levels. (1% For the purposes of the PhD project, ‘QI” is used

throughout the thesis and the definition adopted by the PhD project is explained below.

In this PhD project the definition of QI from the USA’s Health and Human Services department
will be adapted. The adapted definition of QI is as follows:

QI is an organization-wide process of: (i) using local data (i.e., clinic data) and feedback
processes to identify and address gaps and weaknesses in service delivery and (ii)
developing and implementing continuous and systematic actions to ensure measurable

improvement in health care services and patient outcomes.

1.2.1 Effectiveness of Quality Improvement to improve healthcare services
QI has been extensively and successfully implemented to reduce transmission of HIV from
mother to child and, maternal and infant mortality in LMICs.[°7: 99101, 106-1091 A 3_year South

17



African-based QI project to improve infant and maternal outcomes decreased HIV positivity
among infants from 7.6% to 5%.1% A Ghanaian QI project involving 27 healthcare facilities,
successfully reduced neonatal mortality from 2.5 deaths per 1000 live births to 0.9 deaths per
1000 live births and infant mortality decreased from 3.5 deaths per 1000 to 2.3 deaths per
1000 live births.[** Similarly, a QI project in Malawi demonstrated a 22% lower neonatal

mortality rate and 16% lower perinatal mortality.[**!]

QI has been implemented to improve various HIV and TB treatment and care services.

Table 3 below lists nine published studies which implemented QI methods to improve
process indicators of HIV or TB service delivery. The majority of HIV and TB indicators
improved at the end of the evaluation period compared to the baseline (pre-QI period). Of the
nine studies reviewed, an average of two indicators were the focus for the improvement
efforts. Enhancing TB screening was the focus of five studies, improving ART coverage was
the focus in three studies, IPT initiation improvement was addressed in two studies and
cotrimoxazole initiation in one study. None of the QI studies attempted to improve

integration of HIV and TB services.

While it is very encouraging to note there was improvement in most indicators, it is
noteworthy that six of the nine studies (67%) adopted a pre- and post-intervention study
design. This is a common study design used to evaluate effectiveness of QI, however, without
the presence of a comparison group (control group) it is difficult to conclude with certainty
that these improvements can be attributed to the QI intervention alone and not to other

programmes or initiatives, including policy changes.
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Table 2: Published studies of effectiveness of QI to enhance HIV and TB service delivery

Reference Study Design Country | Quality Improvement TB or HIV indicator | Size of improvement
Intervention Pre-Ql Post QI Difference?
Davis et al. (2011) 112 Pre- and post-test | Uganda | To improve TB identification and | Patient rreferrals for
linkage to treatment using real- sputum microscopy 21% 53% 32
time monitoring and evaluation
Webster et al. (2011)1%! | Prospective cross- | South To improve ART initiation ART initiations 179 511
i - 332
sectional study Africa uptake per month | per month
Thanprasertuk et al. QI programme Thailand | To improve HIV services using CD4 testing rates 24% 99% 75
(2012) 12131 evaluation performance measurement and ART initiation 100% 90% -10
Ql. TB Screening 24% 99% 75
Afanvi et al. (2015)*4 | Pre- and post-test | Togo To decrease TB mortality by TB treatment success 80% 95% 15
improving TB treatment success | outcomes
rates among pulmonary TB TB mortality 13% 3% -10
patients Failure to follow up 3% 2% 1
rate
Bardfield et al. Pre- and post-test | Namibia | Capacitate senior department of ART coverage 83% 94% 11
(2015)1% health officials with QI skillsto | CD4 count 74% 70% -4
improve HIV public healthcare monitoring
service delivery ART adherence 90% 97% 7
TB Clinical screening 81% 87% 6
IPT initiation 16% 28% 12
Cotrimoxazole 86% 93% 7
Preventive Therapy
Sputum positive 71% 84% 13
patients referred for
TB treatment
Karamagi et al. Pre- and post-test | Uganda | To improve utilization of Sputum samples sent 91 448 357
(2017)181 GeneXpert testing for Xpert MTB/Rif*
Identification of TB 19 76 57
positive patients
Karamagi et al. (2018) Pre- and post-test | Uganda | To improve identification of TB | TB case 171 223 52
[117] in patients identification rates
(per 100 000)
Golden, et al. (2018)1¢ HIV re-testing rates 36% 100% 64
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Case control South

To increase HIV re-testing rates

Retesting rates were 20% higher in

study Africa among pregnant women intervention clinics
Ogunsola et al. (2019) Pre- and post-test | Nigeria | To improve uptake of IPT IPT initiation 11% 50% 39
[119] initiation and IPT completion IPT completion 53% 95.4% 42.4

+ This is the absolute difference between the post-QI and pre-Ql period

1 Xpert MTB/RIf is a rapid, molecular, cartridge-based test used for tuberculosis diagnostics that provides an immediate Rifampicin resistance result

ART, Antiretroviral Therapy; IPT, Isoniazid Preventive Therapy; Ol, Quality Improvement; TB, Tuberculosis
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Importantly, the size of the improvement achieved was different for every study. For
example, one study achieved 12% improvement in IPT initiation and another achieved 39%
improvement, yet both had similar baseline performance.™*> 1191 Variability in the results was
shown in several systematic reviews of QI interventions.[*20-1231 A systematic review of QI
interventions that aimed to improve ART outcomes uncovered large variations in
improvement for ART uptake [median increase of 14%; (interquartile range (IQR): -9 —
29.3)], adherence [median increase of 22%; (IQR: -7 — 25)] and viral load (VL) suppression
[median increase of 26% (IQR: -8 — 26)] 1?4

The QI methodology has been implemented in low and middle-income countries to improve
service delivery in healthcare and treatment outcomes with varying success. [ 102 111, 124]
Variability in the outcomes of QI interventions poses a major challenge to implementers. It is
an indication that QI interventions may not have the same effect (e.g., size of improvement)
in all settings. This affects the transferability and scalability of QI interventions. As a result
of the observed variability in QI outcomes, the field of Implementation Science (IS) research
has witnessed rapid increase in research to explain why this variability exists. The resounding
answer has been that the uniqueness of the context in all settings influences the success or
failure of QI initiatives. [*25 1261 Organizational context has been of particular interest to 1S
researchers, as this encompasses the teams, resources, infrastructure, and environment in

which care is provided.

The next section explores organizational context and what is known of its influence on the

success of QI interventions.

1.2.2 Definition of organizational context

Organizational context is a broad term and defined in multiple ways. In relation to QI, Kaplan
et al. (2010) defined context as “everything not directly part of the technical QI process.” 126l
The Promoting Action Research Implementation in Health Services (PARIHS) framework
defines context as “the environment or setting in which people receive healthcare services, or
the environment or setting in which the proposed change is to be implemented.” [127: 1281 A
review of definitions of ‘context’ concluded that while definitions are varied, broad or

narrow, it is agreed that organizational context is dynamic, multi-layered, and complex. 129

In definitions of organizational context, a wide range of factors are often just listed as a
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means of depicting what constitutes organizational context.*?° Most commonly listed factors

are organizational culture, climate, resources, teamwork, and leadership. [2°

To further understand and ‘organize” the definition of organizational context, some
researchers depict organizational context on three levels: the macro-, meso- and micro-
levels. 1239 The macro-level is the broadest level and recognizes the influence of politics,
policy, economics, and regulations. The meso-level refers more to organizational
characteristics of culture and climate. The micro-level refers to the level at which care is

delivered — the front line of healthcare. [13%

Damschroder et al. (2009), offer a definition of context, specifically for implementation
research, which states:
“For implementation research, ‘context’ is the set of circumstances or unique factors

that surround a particular implementation effort” (Page 3)1*31

The work of Damschroder et al. (2009), in developing the Consolidated Framework for
Implementation Research (CFIR), identified the “inner setting” and “outer setting” as critical
elements that drive implementation of an intervention.[*33 The outer setting includes the
economic, political, and social context that an organization inhabits. The inner setting
includes both tangible and intangible features including structural characteristics (staffing,
physical infrastructure, resources), networks and communications (quality of communication
and relationships between people), culture (shared norms and values about how things should

be done), implementation climate (capacity and capability to make changes). (31

This PhD project is situated at the inner setting or micro-level. Going forward most articles
reviewed are those where the QI project focused on the inner setting or at a facility (clinic)
level. In terms of a definition for organizational context at the inner setting, this will be
understood as all factors, both tangible and intangible, that influence the implementation of
interventions or evidence-based practices (EBPs). Kaplan et al (2010), in a systematic review,
identified close to 66 organizational contextual factors that could possibly influence the
success of a QI intervention.[*?®! It is not possible to measure all organizational contextual
factors in the inner setting, however, there are factors that repeatedly emerge as important in

predicting success of QI interventions.
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The next section explores research studies that identified organizational contextual factors

which appear to influence QI intervention success.

1.2.3 Influence of organizational context on Quality Improvement interventions

QI and organizational context are closely intertwined because the nature of improvement

requires organizational change. 1?®1 There is a substantial amount of research dedicated to

understanding which organizational contextual factors (OCFs) influence QI interventions and

why.'?51 Most of the studies found on this topic are systematic reviews of QI interventions.

[125,126,132] Taple 3 lists the OCFs that have emerged from systematic reviews which aimed to

extract or understand the role of organizational context in influencing QI interventions. The

most common factors found were leadership, organizational culture, and data infrastructure.

Table 3: List of organizational contextual factors extracted from systematic reviews

(2020) 1231

Author and Type of Type of Organizational Contextual Factors
Year review country identified
Kaplan et al. Systematic High income | e Leadership from top management
(2010) 1261 Review ¢ Organizational culture
e Data infrastructure and information
Systems
e Years involved in quality improvement
Kringos et al. Systematic Primarily e Leadership from upper management
(2015) 1139 Review high income oOrgani;ationaI cultur_e
¢ Accessible and functional data systems
¢ Organizational culture of improvement
e Team member diversity
Lietal (2018) | Systematic High income | e Leadership
[130] Review « Organizational culture
e Networks and communication
e Resources
e Evaluation, monitoring and feedback
e Championship
Coles et al. Synthesis of High income | e Leadership
data ¢ Organizational culture

e Individual skills and capabilities

¢ Organizational capacity and capabilities
e Data and technical infrastructure

¢ Readiness for change

e Championship

o Relationships

23




Identification of OCFs is important as well as understanding how they influence the
outcomes of QI. A Norwegian study interviewed 20 clinicians to understand how contextual
factors affected a QI intervention to reduce surgery cancellations.™* The QI intervention
was successfully implemented in that surgery cancellations were reduced from 8.5% to 4.9%
and sustained for 26 months after the QI intervention.**3 The clinicians interviewed
attributed the success of the intervention to a positive organizational culture, describing it as
one which recognised a problem with a system when it arose and was willing to implement
changes to address the issue.*3¥ In this QI intervention, leadership involvement and support
for the QI initiative from upper levels of management was a major facilitator influencing
improvement in QI interventions.*3¥ In addition, leadership which was permissive of change
and allowed a ‘bottom-up approach’ with frontline staff developing solutions and affecting
changes was a facilitator influencing QI improvement. Additional facilitators included: i) that
the QI intervention was interdisciplinary, in that it involved all staff in meetings and shared
data and progress with team members who were not necessarily part of the QI team or
involved in the project; and ii) easy and quick access to data for tracking progress The
authors acknowledge that due to the qualitative nature of the this study, it was not possible to
confirm associations between the organizational contextual factors identified and the QI

outcomes. [134]

Sommerbakk et al. (2016), carried out a similar study in Norway, and interviewed 20
healthcare workers from five healthcare facilities where QI was implemented, to improve
palliative care for patients with cancer and dementia. [*3] OCFs which facilitated
implementation were similar to those identified in the previous study and included:
organizational culture amenable to change, leadership support, collaborative meetings and
working with a diverse team. New facilitative OCFs were face-to-face contact and meetings
with other staff aiming to improve services; previous experience with QI; subject matter
expertise in palliative care boosted confidence; and ease of the implementation strategy

where a simple strategy that was not too onerous made organizational change easier. [*%0]

QI in healthcare is relatively new and much of the development of QI to improve healthcare
services was driven by the Institute for Healthcare Improvement (IHI), based in the USA and
other high-income countries.*?% This is evident in Table 3 above and signals a major
knowledge gap for the field of organizational contextual influences in LMICs. More LMICs
are adopting the QI approach and given the lack of resources, human and financial
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constraints, it is possible that organizational contextual factors that affect QI success in
LMICs may be different to those in high-income countries. In addition, to my knowledge,
there were no studies that explored the relationship between organizational contextual factors
and their influence on QI to improve HIV-TB integration. Improvement in HIV-TB
integration is among the highest priorities in LMICs with high burdens of TB and HIV.
Understanding how and why QI worked or did not work to improve HIV-TB integration is

critical to LMICs replicating the successes of QI interventions from one setting to another.

1.3 Rationale

Integrating HIV and TB services is challenging in LMICs because of the high level of
coordination and joint planning that is required to coordinate both services, while providing
high quality care. On 5 May 2017, the South African Minister of Health, launched “Quality
Improvement for TB” in 9 selected sub-districts in South Africa in collaboration with IHI and
the Bill and Melinda Gates Foundation (BMGF).[*3"l The intention of the SA DOH is to roll-
out the QI initiative to improve TB outcomes in other areas of SA. Addressing TB outcomes
is not possible without addressing HIV as well. To increase the success of the roll-out of QI,
research is needed to determine if QI will be effective in enhancing HIV-TB services and

which organizational contextual factors are facilitators or barriers to implementing QI.

Previous studies that have explored organizational context influence on QI outcomes have
employed cross sectional surveys or qualitative interviews. To the best of my knowledge
there are no randomized controlled trials that have compared change over time of
organizational culture, climate, and readiness to change of clinic teams that are participating
in QI interventions. The introduction of control clinics receiving standard support for
integration of TB/HIV services, provides an opportunity to determine if clinics not receiving

QI perform any worse or better given the organizational context.
This study has the potential to give recommendations to the SA DOH on the OCFs that need

to be fostered or considered to produce the best results when implementing QI to integrate
HIV-TB services.
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1.4 Primary Aim
To determine the influence of organizational contextual factors on a Quality Improvement
intervention to enhance integrated HIVV-TB service delivery in rural primary healthcare clinics
in KwaZulu-Natal.

1.4.1 Specific Objectives

Specific objective 1: To determine if the QI intervention improved integrated HIV-TB services,
which include HTS; TB screening; TPT; Cotrimoxazole Preventive Therapy; ART for HIV-
TB co-infected patients; viral load coverage; and retention in care, in intervention clinics

compared to control clinics.

Specific objective 2: To identify the organizational contextual factors, such as, physical
infrastructure; leadership support; monitoring data for improvement; key staffing, supportive
contexts for change; and the Degree of integrated TB and HIV services offered, that facilitate

QI to enhance HIV-TB services

Specific objective 3: To determine which organizational contextual factors influence success
of QI interventions to improve integrated HIV-TB services.
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CHAPTER 2: THEORETICAL FRAMEWORKS

Theoretical frameworks played a major role in the PhD project. The PARIHS framework
guided the study in identifying which OCFs likely influence QI success and needed to be
assessed. The entire QI approach was embedded in the Breakthrough Series Collaborative
(BTSC) which is a framework suitable for multiple organizations (or clinics) working toward
a common goal and the QI implementation at the clinic level was informed and guided by the
Model for Improvement which included the Plan-Do-Study-Act (PDSA) framework for rapid
development and testing of change ideas. This section explains describes the frameworks that
were selected.

2.1 Frameworks for understanding the role of organizational contextual factors

The are many frameworks that attempt to explain the complexity of how contextual factors
influence the adoption of changes or new evidence in a settings.!*3 The diffusion of
innovations model explains the how and why an innovation or change spreads through a
system and at what rate.[** The model proposes that innovations are likely to be adopted if:
(1) it is more advantageous to what was done before; (ii) it lends itself to being tested before
full implementation; (iii) it is compatible with the current values held by a team; (iv) it is not
too complex to implement; and (v) the results can be observed by others or measured.[*34
The RE-AIM framework which stands for (Reach, Effectiveness, Adoption, Implementation
and Maintenance) is an evaluation framework for interventions which assesses
implementation of these concepts primarily through quantifying the concepts mentioned. (401
The Practical, Robust Implementation and Sustainability Model (PRISM) framework offers a
very comprehensive and robust framework, borrowing concepts and ideas from several other
frameworks, including Diffusion of Innovation and RE-AIM.[*%! The model considers the
dynamic interplay between the intervention, external environment, infrastructure, and the
recipients of the intervention and how they influence adoption, implementation, and
maintenance.[*3 PRISM identifies leadership, organizational culture, readiness to change and
infrastructure as key among a host of organizational contextual factors that influence

implementation on a new intervention or change.

The PARIHS framework is one of the most cited implementation frameworks in the
Implementation Science field.[*?% 1421 PARIHS has been used to inform other frameworks,

such as PRISM.I381 |t was selected for this PhD project because it offered definitions for
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complex terms such as context and refers specifically to implementation of new interventions
and embedding change at the clinic level.[*?81 In addition, the framework highlights key
elements of context that are considered critical to successfully embedding new evidence or

change. (181

2.2 The Promoting Action in Research Implementation in Health Services Framework
The PARIHS framework operates on the principle that implementation of evidence-based
practices or change in a particular setting occurs as a function of the interplay between three

elements: evidence, context, and facilitation (Figure 8).[*%]

EVIDENCE

FACILITATION CONTEXT

Figure 8: Elements of the PARIHS Framework

Evidence

The element of evidence refers to the knowledge or intervention to be implemented. The
PARIHS framework states that evidence is more likely to be implemented by clinic teams if
it is deemed reliable and relevant. [*?8] The evidence should be derived with scientific rigour
but must also have the support of clinical experts, be supported by patients and in their best

interests. Local data must be used to show the effectiveness of the evidence. [128]

Context
The PARIHS framework defines context as the setting or environment in which care is given
or in which change is to take place.*?® The framework places an emphasis on three

characteristics of context that play a role in the implementation of evidence: organizational
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culture, leadership, and monitoring and evaluation. [*?! The PARIHS framework defines
organizational culture as a set of norms and values held by a team which shapes behaviour. A
prevailing organizational culture of learning, facilitates change because this type of culture is
one that considers work processes, allows for group decision-making, and emphasizes
collaboration between manager and employee as opposed to an autocratic management style.
The PARIHS framework and a host of other literature have identified good leadership as an
indispensable characteristic within a context.[!2% 126:128.1301 | eadership is a complex
characteristic because there are different levels of leadership in a particular setting (upper
management, middle management, clinic level). The six most common styles of leadership,
include: transformational, transactional, autocratic, laissez-faire, task-oriented, and

relationship-oriented leadership.[42]

The PARIHS framework places an emphasis on transformational leadership style as the most
conducive to facilitating change. [*?®! Transformational leadership is characterised by
inspiring change through being supportive and motivational to employees. Transformational
leaders strengthen staff morale, ensure that there is a shared vision among clinic teams, are
interested in employee job satisfaction and challenge and question how things are done while

still being encouraging and supportive. (1281

Other leadership styles also have good attributes and may be useful in certain circumstances.
Transactional leadership is characterised by managing change and using reward and
punishment to achieve change. %! Autocratic or hierarchical leadership is suited for settings
where adherence to protocol is essential for improvement (surgical wards) or in emergency
situations. 142 1441 This style is one where the leadership makes all decisions and does not
invite opinions from others. (142 1441 |_ajissez-faire leadership style involves a leader who
makes very few decisions and allows employees to have decision making power and
autonomy. (144 Task-oriented leadership style involves high-levels of planning, assigning
roles within a team or a group of people, setting objectives and monitoring of processes.
Lastly, relationship-oriented leadership style incorporates support, development, and

recognition, (142

Evaluation and monitoring of performance is key to a context that is conducive to change.

Feedback on individual and team performance using local data promotes change. The
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framework does not explicitly say who needs to perform the feedback and evaluation or if
teams should themselves conduct feedback and evaluation.

Facilitation

Lastly, the method or technique of facilitating change and the facilitator is key to implementing
changes. The PARIHS framework emphasizes that facilitation can be from an external source
and that the facilitator should be skilled with expertise to guide a team to making changes. The

purpose and role of the facilitator must be clearly defined.

2.3 The PARIHS framework utilization in the PhD Project

Elements that comprise the PARIHS framework guided the PhD project. Integration of HIV-
TB services was already incorporated into guidelines and policies; hence, we did not have the
challenge of having to convince clinic teams of the importance of integrating HIV-TB
services however, clinical training to refresh HCWs knowledge and ad hoc guideline training
was allowed in the study. Concepts and characteristics of context mentioned in the PARIHS
framework, and which were included in the PhD project included leadership, organizational

culture, and monitoring performance for improvement. (2]

To facilitate the delivery of the intervention, experts in the field of HIV-TB integration and
QI formed the core study team. The SUTHI trial facilitated improvement primarily through
QI skills building and mentorship. While the PARIHS framework highlighted important
elements and concepts of context to be measured and evaluated, the most effective model for

facilitating the QI intervention needed to be selected.

2.4 Organizational Readiness for Change Theory

Several theories exist on what drives organizations, individuals, and teams to implement
changes and adopt new ideas. *451 The Organizational Readiness for Change Theory proposes
a definition of organizational readiness for change and the factors that potentially drive
change behaviour. €1 This theory defines organizational readiness as the extent to which
organizational team members are psychologically and behaviourally prepared to implement
an organizational change. ¢! The theory proposed that organizational readiness is driven
primarily by two factors: an organization’s willingness to change and an organization’s
capability to implement change. €1 A high willingness to change depends on team members
shared belief that change is warranted and beneficial. Implementation capability depends on

knowing what course of action is necessary, availability of resources, and understanding the
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sequence of change activities. 461 The theory suggests that when organizational teams have
common understanding of resource availability and task demands, then their collective sense
of confidence in executing change is high. 4] In this study, we aimed to boost organizational
readiness to change by strengthening the clinic team’s capabilities to effect changes. Building
skills and capacity in QI methods was an ideal strategy to strengthening organizational

capabilities.

2.5 Selecting a Quality Improvement model and approach

A QI model was selected as the intervention for a number of reasons: (i) QI offered a
solution to improving HIV-TB integration at PHC clinics without forming a dependence on
study staff; (ii) capacitating HCWs with QI skills would be beneficial to the SA DOH,; (iii)
HCWs would drive the improvement, making the intervention potentially sustainable beyond
the study period; (iv) the project period and funding was limited to only 36 months and the
first 12 months was spent in project planning, hiring staff, training staff on QI methods and

acquiring DOH support for the study.

There were four QI models that were considered at the start of the study: The Care Model,
Six Sigma, Lean, and the Model for Improvement. Each model seeks to improve systems;
however, each works only in particular situations. Table 4 lists the attributes of the QI models
considered.
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1 Table 4: Types of Quality Improvement models: Benefits and challenges

healthcare providers to
improve health systems

-Clinical patient information
systems

-Decision support for HCWs with
latest evidence

- Delivery system that is patient-
centered

-Self-management support
-Community mobilization to suit
patient needs.

Enhances patient
knowledge and
health awareness

Time consuming to
focus on all 6
components

QI Model Description Mechanism for Improvement Benefits Challenges Industry

The Chronic Care A patient-centered approach Identified and aims to improve 6 Found to promote | Requires motivated | Patient Home Care

Model (1471 that promotes interaction components of care: patient patients and Ambulatory
between patients and -Health systems compliance. Patients

The Lean Model

An approach that seeks to

Continually improves a process by

Saves patients

Requires a culture

Business sector.

manufacturing/business

defects until the product is perfect

processes and

and is costly in the

[148] define what a customer removing non-value-added steps, or | time and money. | change Works well in
(patient) values in a system continuously identifying healthcare settings
and then maps and works to wastefulness Shortens Long and arduous | if time and
perfect that system by making processes, process resources are
it time efficient and cost removes allocated.
effective duplication

Six Sigma Model Aims to remove the defects Generates large amounts of data on | Lowers or cuts Requires large Industry and

[149] and variations of a a process and aims to remove out wasteful amounts of data Manufacturing

process that has multiple steps expenditure long term
Model for Aims to improve performance | Focused of three questions: What Rapid, easily Additional work for | Healthcare
Improvement (150 gaps in healthcare are we trying to improve? What scalable HCWs to track
change will result in improvement? performance
How will we know that Easy to use Requires motivated
improvement occurred ? clinic teams
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2.6 The Model for Improvement

A common framework adopted by most QI initiatives in healthcare is the Model for
Improvement.['>] We adopted the Model for Improvement because it is relatively easy to
implement, and it does not require large amounts of data on an entire system. The Model for
Improvement provides a systematic approach for clinic teams to address performance gaps
(Figure 9).'°%1 The approach to QI as directed by the Model for Improvement begins with
clinics assembling a QI team. The QI team spearheads the collection of clinic data and
interrogates clinic performance for a selected clinical service.!!*°! Through a process of
brainstorming and using techniques for root cause analysis (e.g., process mapping), QI teams
identify the underlying cause of poor performance. A practical, innovative, and low-cost idea
of how to address the underlying problem is identified and agreed upon by the QI team. This
idea is often referred to as the ‘change idea’.['>!] The change idea is tested over a short period
of time and the ongoing collection of clinic data is key to determining if the change idea is

leading to an improvement in clinic services.

What are we trying to
accomplish?
Setting aims that are Specific,
Measurable, Achievable, Relevant, and
Time-bound (SMART)

What change can we make that will result in an
improvement?
Ideas for change may come from multiple sources within a system

How will we know that a change is an improvement?
Use quantitative measures to determine if the change led to improvement

L

Figure 9: The Model for Improvement
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2.6.1 Plan-Do-Study-Act (PDSA)

At the core of the Model for Improvement is the Plan-Do-Study-Act (PDSA) cycle. 15 The
PDSA cycle outlines the cyclical stages of improvement that the QI teams undergo to
systematically evaluate and address performance gaps. The PDSA cycle (Figure 9) contains 4

stages or phases:

e The Plan phase is a planning period for the selection of QI team members. This is
followed by collection and analysis of clinic data. An analysis of this data is undertaken to
determine if clinics are meeting set targets or performing well in coverage of services.
Once a gap or weakness is identified, clinic QI teams develop a ‘change idea’. The change
idea can be an innovative idea (change in clinic flow processes or development of a new
tool/checklist etc.) that the clinic will test to determine if any improvement is seen. A very
clear aim statement is defined which states the clinic process that requires improvement
(e.g. TB screening, Viral load coverage), a measurable goal expressed numerically (e.g. to
improve from 50% TB screening to 90% TB screening) and a time frame for achieving the

goal. (150

e The ‘Do’ phase is the actual implementation of the change idea and includes monitoring
the activity to be improved (e.g., measuring TB screening), continued collection of data
pertaining to the clinical activity selected for improvement and documenting negative or

unintended consequences of the change idea (e.g., lengthy patient waiting times).

e The ‘Study’ phase is a meeting of the QI team to interrogate the data collected and
determine if the change idea is leading to improvement. At this phase the clinic QI team
weighs the cost of the change idea in terms of staff time and efficiency versus the

improvement noticed.

e The Act phase is the point where clinic teams decide if the change idea is working and
should be adopted, or requires slight adjustment (adaption), or should be abandoned

completely and begin the cycle anew with a different change idea. (5%
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2.7 The Breakthrough Series Collaborative Framework

The BTSC framework was first drafted in 1995 and subsequently improved and implemented
by IHI and is currently widely acclaimed as a successful framework for the spread of change
ideas, group learning and support for facilities undertaking QI initiatives, [100 111,151, 152]

An illustration of the BTSC framework is available below in Figure 10, taken from IHI white
paper on the BTSC.531 The BTSC framework operates on the principle that when multiple
organizations (clinics) are faced with a common problem, organizations will learn more and

improve faster if they combine their efforts and share their experiences. [53:154]

Enroll
Participants
Select Topic Prework
P P P
A A A
Develop D D D
Framework s s s

Recruit Faculty and Changes - o - Summative

*— *. * * * Congresses and

AP1 AP2 AP2 Publications

LS1:Learning Session
AP: Action Period Supports:
P-D-5-A: Plan-Do-Study-Act Email # Visits * Phone Conferences  Monthy Team Reports # Assessments

Figure 10: The Breakthrough Series Collaborative Framework [25

Figure 10 illustrates the essential steps that are involved to operationalize the framework. An
essential first step is selecting an improvement topic or defining an area of concern in
healthcare that is appropriate and a shared problem among different clinics. Second, a core
team needs to be assembled to drive the initiative and ensure that the process proceeds from
one stage to the next. The core team should comprise clinical and QI subject matter experts,
and implementers with previous experience. Third, clinics are selected to be a part of the
collaborative, mainly through an application process. Fourth, the QI teams from each
participating facility meet for 3-4 face-to-face meetings called Learning Sessions (also
referred to as QI workshops) during the life span of the collaborative to learn QI skills and
exchange experiences and best practices. Fifth, during action periods the PDSA cycle is
implemented at clinics. These action periods occur between Learning Sessions where clinic

QI teams are supported by a QI mentor as they try out new change ideas.
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The QI collaborative approach has been widely adopted in high income countries and spread
to LMICs. [123.152.155] The approach is favoured for its optimal use of experts and ability to
accelerate learning and sharing of experiences and best practices between multiple clinics.
However, in recent years the collaborative approach has come under some criticism because

it is a resource-intensive activity, in terms of human and financial resources.*°!
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CHAPTER 3: METHODS

This PhD project was embedded in the SUTHI trial conducted by CAPRISA. In this chapter,
the PhD candidate briefly explains the design and aim of the SUTHI trial and positions the
PhD project within the SUTHI trial. The study setting, tools and techniques, data collection,

and theoretical frameworks used in the PhD project are explained in this chapter.

3.1 The Scaling Up TB HIV Integration trial design

The SUTHI trial was a cluster-randomized controlled trial, and its full title was “Addressing
challenges in scaling up TB and HIV integration in rural public healthcare settings in
KwaZulu-Natal, South Africa.” The primary aim of the SUTHI trial was to test the
effectiveness of a QI model of integrating HIV and TB services on mortality in HIV, TB and
HIV-TB co-infected patients treated in rural primary health care clinics in KZN, South
Africa.

The study design and methods were published in BioMed Central (BMC) Implementation
Science in 2017 and the publication is available in Appendix 1.2 The PhD candidates’ role
in this publication is described in Appendix la. Lists of PHC nurse supervisors who worked
in the study districts were provided by the Ugu and King Cetshwayo District (KCD) Health
offices in KZN. In total the lists showed 16 PHC nurse supervisors who oversaw 79 PHC
clinics. PHC nurse supervisors typically oversee between 3-5 PHC clinics, hence, to reduce
contamination between study groups the PHC nurse supervisors were selected as the unit of
randomization. Prior to randomization each PHC nurse supervisor and their respective clinics
were carefully screened for study eligibility. The only inclusion criteria for nurse supervisors
was verbal agreement to participate in the study. All nurse supervisors agreed to participate,
and none withdrew during the study. Among the PHC clinics, 39 did not meet inclusion
criteria which included designation as a municipal clinic, mobile clinics or clinics that had
only one nurse. The SUTHI trial statistician used computerised-generated randomization to
allocate PHC nurse supervisors and their respective clinics to study groups. The SUTHI trial
randomized 16 PHC nurse supervisors and the 40 clinics under their supervision, using a 1:1
allocation ratio, to either the QI intervention group or to standard of care (SOC) supervision

and support for improving integrated HIV-TB services.!*?
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Concealment of study group allocation was not possible in this study. Instead, efforts to
reduce contamination were carried out during the study, which included ‘by invitation only’

QI training workshops and randomization of PHC nurse supervisors.

The primary outcome of the SUTHI trial was mortality and focused largely on the impact of
QI on patient clinical outcomes.? Eight PHC supervisors and their respective 20 clinics
were randomized to the QI group and eight PHC supervisors and their respective 20 clinics
were assigned to the SOC group. The SUTHI trial was implemented from 01 December

2016-31 December 2018. All clinics were followed up for an 18-month period.

3.2 The PhD project design

This PhD project was a nested sub-study embedded in the SUTHI trial. The PhD project and
SUTHI trial are closely integrated with the main difference between the two is that the focus
of the PhD project was on the effectiveness of QI on HIV-TB process indicators and the
influence of OCFs on QI implementation to improve integrated HIV-TB services. The
primary outcome of interest in the SUTHI trial was mortality. 2 The PhD project adopted a
mixed-methods approach to describing and understanding the influences of organizational
contextual factors in the study. Surveys, Focus Group Discussions (FGDs) with healthcare
workers, research team observations and study field notes were the methods of data
collection. HIV-TB process indicators were collected from clinic registers, electronic
databases, and patients’ files. The PhD project collected data for an 18-month period from all
study clinics. The information contained in this chapter refers primarily to the PhD project.
The SUTHI trial is referred to only when necessary.

3.3 Study Setting
The study was conducted in the Ugu District and KCD in KwaZulu-Natal (KZN) Province in
South Africa.

3.3.1 KwaZulu-Natal Province

Figure 11 shows a map of KZN which comprises 11 districts and is home to an estimated
11.1 million people. 51 The Ugu District is in the south and KCD in the north of KZN
(Figure 11). In 2015, KZN recorded 66 512 TB cases followed by Eastern Cape with 59 205,
Gauteng with 4 822 TB cases, and Western Cape with 37 967 TB cases. [*% These four

provinces contributed to 74% of absolute TB cases in SA.[*81 In TB high-burden provinces,
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the majority of TB cases are located in metropolitan areas and in KZN, eThekwini and
Umgungundlovu contributed 40.9% and 9% of TB cases respectively. [!°81 The largely rural,
Ugu and KCD Districts, contributed 7.9% and 8.5% of TB cases, respectively. [1°8!
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Figure 11: Map of KwaZulu-Natal in South Africa

Map Source: https:/bit.ly/3rrGqk3 139

In addition to the burden of TB, KZN has the highest HIV prevalence of all the provinces,
27% (95% CI: 23.9% - 30.4%).115%] The presence of both HIV and TB in the province, made

KZN an ideal location to test a QI intervention to integrate HIV and TB services.

3.3.2 The Ugu District

In 2016 , the Ugu District had a population of 759 134 people and occupied an area of 4791
km” *! TB incidence rates were 699 (95% CI: 681-719) per 100 000 in 2015.18T HIV
prevalence among antenatal patients was 45.9% (CI 95%: 39.9% - 52.1%) in 2015 which
decreased to 43.4% (95% CI: 40.2%-46.7%) in 2017. 1611 The HIV-TB co-infection rate was
60.5% and HIV and TB accounted for 35% of all-natural deaths.[**! Figure 12 shows the
location of the SUTHI trial clinics which were well distributed throughout the district.
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Figure 12: The Ugu District in KwaZulu-Natal Province*
* Map created using QGIS Geographic Information System, courtesy of Ms Sandrini Moodley (Geospatial Analyst)

3.3.3 King Cetshwayo District

In 2016, KCD had a population of 968 621 people and occupies an area of 8213 km?. 3l |n
2015, the TB incidence was 599 (95% C1:584-615) per 100000. 581 The antenatal HIV
prevalence in 2015 was 45.9% (95% C1:37.0-% - 55.1%) and decreased to 39.1% (95% CI:
34.0 — 44.5%) in 2017. 181 The HIV-TB co-infection rates were 59.9% and deaths by HIV
and TB accounted for 36% of all-natural deaths in 2016. 31 Figure 13 shows the distribution
of SUTHI clinics in KCD and it is notable that most SOC clinics are in the least populated

areas.
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Figure 13: The King Cetshwayo District in KwaZulu-Natal Province*
* Map created using QGIS Geographic Information System, courtesy of Ms Sandrini Moodley (Geospatial Analyst)

Given the high TB incidence and HIV prevalence rates, both the Ugu District and KCD were
ideal locations for the SUTHI trial.? In both districts, primary health care is free and PHC
clinics are the first and main points of entry into the healthcare system for most of the

population. [*621 PHC care is nurse-driven with only part-time support from a medical doctor.
[32]

3.4 The Quality Improvement (QI) intervention

The SUTHI trial structured the QI intervention using the Breakthrough Series Collaborative
(BTSC) approach. The eight PHC supervisors and their 20 clinics formed a learning
collaborative. The learning collaborative met three times during the 18-month study period
for learning sessions (QI workshops). Between learning sessions, two study appointed QI
nurse mentors made in-person, face-to-face visits to QI clinics to meet with the clinic teams.

The core QI team was an IHI advisor who served as the subject matter expert in Ql, the lead

clinician on the SUTHI trial served as the advisor on HIVV-TB integration, a data manager

with several years of experience in working with SA DOH electronic and database systems
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provided expertise on navigating and collecting data from the different SA DoH databases.
SA DOH TB and HIV/AIDS, STl and TB (HAST) managers were a part of the core team and

gave their input on the possible systems weaknesses and indicators that required intervention.

3.4.1 Learning Sessions

Learning sessions were held over 2 days and facilitated by the study team and an IHI QI
Advisor. Clinics assigned to the QI intervention arm were invited to learning sessions,
however, to avoid adversely affecting clinic operations, we recommended that only one clinic
team member from each major staff category should attend the learning sessions. Major staff
categories include nurses, Lay Counsellors and Data capturers. All nurse supervisors assigned
to the QI group were invited. Mostly, who could attend the learning sessions was at the
discretion of the Nurse supervisors and Operations Manager (OM). The learning sessions
were interactive and included: (i) presentations on the epidemiological burden of HIV and TB
globally, in South Africa and the study districts; (ii) the principles and theory for the Model
for Improvement. (iii) interactive teaching was conducted via group work assignments and
time allocated for clinic teams to develop clinic flow charts and use root cause analysis tools.
HCWs would showcase (‘sell”) their change ideas in ‘marketplace’ sessions. This is where
representatives from a clinic were allocated 5 minutes to explain their clinics problem and the
change ideas that were developed and tested. Routine clinic data was used to illustrate
performance. Critical and constructive feedback was encouraged from all attendees to
improve upon change ideas and suggest alternatives or give advice from their own

experiences.

3.4.2 Quality Improvement Visits

During clinic visits QI nurse mentors re-enforced knowledge from the learning sessions. At
the clinic level, the Model for Improvement framework was adopted where clinic teams
identified a specific problem, developed change ideas that addressed the problem and used
measurable outcome indicators to monitor that improvement indeed occurred. To drive
improvement at the clinic, the PDSA cycle was used to rapidly test and monitor change ideas.
QI mentors facilitated clinic-level QI meetings and provided advice, supervision, and

mentorship to continue the QI momentum achieved at the learning sessions.

3.4.3 Role of study collaborators

The South African Department of Health
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At each learning session, a senior DoH representative from the District Health Office,
presented the overall performance of the study district in achieving the UNAIDS 90-90-90
targets for HIV, and highlighted gaps in HIV-TB service delivery. While the presentations
were important in emphasizing targets and highlighting gaps, the presence of senior

management gave legitimacy and importance to the QI intervention.

The Institute for Healthcare Improvement

The QI advisor from IHI provided the QI training materials and tools and facilitated the
learning sessions. Between learning sessions, the QI advisor provided virtual support to study
QI nurse mentors via fortnightly teleconferences and reviewed clinic data to track

improvement in HIV-TB indicators.

Role of CAPRISA facilitators

All the CAPRISA facilitators and QI mentors attended a ‘Train the Trainer’ QI course hosted
by IHI which facilitated topics such as how to set aim statements, how to conduct root cause
analysis, basic data analysis, and data interpretation. Thereafter, CAPRISA facilitators played
a major role in training on QI methods under the close supervision of the QI Advisor from
IHI. At learning sessions, the PhD candidate provided the overall vision of the QI project and
the HIV-TB burden that the QI intervention would attempt to address. The QI mentors’ roles
also extended beyond the learning session in the form of bi-weekly on-site mentorship visits.

3.5 The standard of care supervision and support

In the study setting, SOC supervision and support comprised monthly visits from the PHC
nurse supervisor and quarterly visits by the TB manager and HAST managers from the
District Health Offices. In-person visits lasted one to two hours and consisted of a random
review of patient chart notes and registers followed by a feedback session to the clinic teams

as well as troubleshooting with problems that impeded operations.

The PHC nurse supervisor and the representatives from the District Health Offices adopted a
performance feedback approach to improvement using routine data. It is mandatory for all SA
DoH facilities to submit their clinics’ monthly performance on several HIV and TB
indicators, for example, number of HIV tests conducted, or number of clinic attendees

screened for TB. This monthly data is used by the District Management Teams (DMT) and
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PHC nurse supervisors to make decisions about the HIV and TB programmes and the clinics’

performance under their management.

A DOH-initiated initiative of monthly performance monitoring meetings called ‘Nerve
Centre Meetings’ coincided with the start of the SUTHI trial. These mandatory meetings
became the key mechanism through which clinics and hospitals received feedback on
performance in TB and HIV healthcare delivery and was typically attended by at least one
representative from each facility. In addition, members of the DMT made quarterly in-person

visits to clinics to review data, monitor service delivery and provide feedback to clinic teams.

Local non-governmental organizations (NGO) are common in the South African healthcare
context. Prior to and during the study, PHC clinics in both districts received technical support
from local NGOs. Technical support for HIV and TB service delivery included: direct patient

care, clinical and data management training.

3.6 Schedule of events and data collection
Table 5 below shows the schedule of events in the PhD project, including timing of learning

sessions, QI mentorship visits and data collection.

The Baseline phase: Months -5 to month 0 was the baseline phase (prior to study

intervention). HIV-TB process indicators were retrospectively collected for this period.

The Lead-in phase: Month 1 to Month 6 was termed the lead-in phase because the QI group

clinics were still becoming accustomed to the intervention,
The Intensive phase: Month 7 to month 12 was termed the intensive phase as two learning
sessions were held with fortnightly QI mentor visits, clinic teams were becoming more

familiar with QI and taking on more HIV-TB indicators.

The Withdrawal phase: Month 13 to month 18 was termed the withdrawal phase because

QI mentors reduced their visits to once a month and no further learning sessions were held.
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Table 5: PhD Project Schedule of Events

Baseline Lead-in Intensive Withdrawal Data Tool
Study Activity B wlal<la - ol ol = ~ ol vlw!lo!| =] Data Collection Tool
MSwd | S 15|22 |Z|2|=|S|=|5|5|5|5|5|5|5|5|5
ALL CLINICS (INTERVENTION AND CONTROL CLINICS)
Retrospective TB / HIV Integration
collection HIV-TB X Data Indicators
process indicators
Three Integrated
Electronic Registers
SA DOH electronic X X x x| x| x| x x| x| x| x X x| x| x| x| x| x (TIER) and ETR,
data downloads National Health
Laboratory Services
(NHLS)
TB and HIV TB / HIV Integration
process data X X x x| x| x| x x| x| x| x X x|l x| x| x| x| x Data Indicators
collection from
registers
Assessment of x Clinic profile tool
clinic infrastructure
HIV-TB service x X X x Degr-ees of HIV-TB
integration survey mntegration
Context COACH
Assessment for X X X X
Community Health
(COACH)
Data Quality Fortnightly QI mentor visits Fortnightly QI mentor visits Monthly QI mentor visits
Improvement
INTERVENTION CLINICS ONLY
Learning Sessions X X X
(LS) LS1 LS2 LS3

QI mentorship

Fortnightly QI mentor visits

Fortnightly QI mentor visits

Monthly QI mentor visits

X =Required study activity; M=Month ; LS=Learning Session; QI= Quality Improvement; South African Department of Health; TIER=Three Integrated Electronic Registers, ETR=Electronic
TB Register; NHLS=National Laboratory Services
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3.6.1 Data Quality Improvement

A roving data quality improvement team, which consisted of data capturers and data managers, were
responsible for ensuring the timeliness and good quality data for the study. The responsibilities of the
roving data team were to ensure completeness, legibility, and accuracy of the paper-based data
sources required for the study (e.g., clinic HTS register, ART register, TB register). A semi-annual
patient file audit was conducted to compare accuracy of patient file data to the electronic database.
At start of the SUTHI study, the SA DoH rolled out a new version of the patient electronic system
which consisted of a new TB data section. This new version of the patient software was to capture
TB data into the ART programme data, thereby, integrating ART and TB data into a single database.
The roving data team played a role in ensuring that data captured into the electronic TB module was
complete and accurate for the duration of the study. Introductory training to the TB module was
undertaken by the SA DoH for Data Capturers and the study team provided ad hoc training and
support. Data quality improvement activities were conducted in both QI and SOC group clinics to

ensure good quality data in both study groups.

3.7 Quality Improvement strategies to identify health systems’ weaknesses
A key step in improvement is identifying the problem, weakness or bottleneck in a process that is
impeding efficient service delivery. Tools and techniques that were taught to HCWs in the learning

sessions are explained below.

3.7.1 Root cause analyses tools
At learning sessions HCWs were introduced to three root cause analysis tools: Process charts, the
‘5 Whys?’, and the Fishbone. The tools were paper-based and HCWSs had an opportunity to practice

using the tools and present their work at the learning session.

Process flow charts

Process flow charts were used to create a visual representation of patient flow through the clinic or
data flow systems. HCWSs were taught the correct use of flow chart symbols. 5% Appendix Il shows
an example of a process flow chart presented in a learning session. The purpose of the flow chart
was to create a visual representation of clinic processes to: (i) understand the relationship between
different processes, (ii) identify opportunities for improvement (reducing repetition, eliminating

wasteful steps, identifying bottlenecks), (iii) standardizing procedures, (iv) showing a
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multidisciplinary team the different roles of all individuals and appreciate their own and other team

member’s contributions. %]

The 5 Whys?

The ‘5 Whys’ is a brainstorming technique to assist teams to get to the root of a problem. It is an
interrogative technique in which clinic teams identify a problem and continue to ask why that
problem exists (at least 5 times) until they identify the root cause is. This technique is useful to assist
teams in investigating deeper causes of a problem that are sometimes overlooked. While this is a
very simple and easy to use technique, there is a concern that healthcare systems are very complex
and the 5Whys method does not do justice to the complexity of problems. *631 Addressing the single
problem found at the end of the interrogation is not enough to understand the depth and breadth of

the problem. 1631

The Fishbone technique

The fishbone analysis is a more sophisticated technique that provides a structured way of analysing a
problem. Figure 14 illustrates the fishbone template used to guide HCWs’ thinking through a
problem. The broad headings forced more thinking across a broader range of topics. QI mentors or
clinic teams can control the topics that go in the boxes. The fishbone organises ideas/problems
around themes/topics rather than suggests these up-front.
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Figure 14: The fishbone diagram
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While this technique generated an array of potential problems to address, QI teams may not be able
to address all barriers or causes of problems. Instead, teams were encouraged to address problems

which were within their control given available resources.

3.7.2 Quality Improvement Tools

The Plan-Do-Study-Act Cycle Template

A template to guide QI clinic teams and document their progress at each step of the PDSA cycle was
provided by IHI and is shown in Appendix Ill. The tool provided a compact, one-page, overview of
the specific problem and the plan for addressing the problem. The PDSA template was structured to
first display an aim statement, written at the top of the page as a SMART (Specific Measurable
Achievable Relevant Timebound) aim. To the extreme right of the page, the process indicators to be
measured are listed and on the extreme left of the page the specific change idea to be implemented
was described. In the centre of the page, a large PDSA cycle divided into four segments was
available, and clinic teams recorded as much detail as possible of the plan, the execution, the
progress, and decision on whether to adopt, adapt or abandon the change idea that was tested. Every
PDSA cycle had one template dedicated to it and in the next cycle a new sheet was started until the
change idea was adopted. These completed PDSA templates were filed at the clinic and study staff

collected copies for analysis in the study.

Annotated run charts (line graphs)

Clinic QI teams assessed weekly or daily progress in improvement of an indicator by plotting data
onto line graphs. QI mentors and clinic staff annotated the line graphs (using graph paper) with brief
notes of any extraordinary events that explained highs and lows in data points. These line graphs
were displayed in public areas in the clinic to showcase the clinic’s attempts at making progress in

HIV-TB service delivery.

3.8 Study population and sample

The PhD study had two study populations of interest: (i) Data was prospectively collected from clinic
registers and patient medical files for those accessing HIV and TB services between 01 December 2016 - 31
December 2018 (ii) The healthcare workers providing healthcare services (including data

management-related services).
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3.8.1 Patients accessing HIV and TB services

Patient accessing HIV and TB services between 01 December 2016 — 31 December 2018 were
included in the study. This included patients who were already initiated onto ART and TB treatment
as their viral load testing rates were required for this study. The outcome of interest was HIV-TB
process indicators which were represented as a proportion of patients eligible for a service who

received that service.

3.8.2 Eligibility criteria for Healthcare Workers
Healthcare workers that provided services to patients and employed at the clinic were considered for
participation in the surveys and FGDs. Healthcare workers were included in this study if they:
i.  Were full time staff members at the clinic

ii.  Served at the clinics for at least 1 year

iii.  Rendered a medical service to patients or

iv. Were involved in clinic data capturing or

v. Provided administrative support

vi.  Agreed to participate and signed the informed consent form

Healthcare workers were excluded if:
i.  They were temporary staff or student nurses or volunteers
ii.  They did not render a service to the patients (e.g., security guards, cleaners)

iii.  They decline voluntary participation

3.9 Study recruitment of Health Care Workers

This study recruited volunteer clinic staff to complete the questionnaires administered by a trained
fieldworker. The OM, nurses, lay counsellors and data capturers were invited to participate in the study
and the same staff members were approached where possible throughout the study. Participation in the
study was on a voluntary basis and staff who agreed to participate had an ethics approved consent form
administered to them by a study staff member. It was anticipated that at least one representative from
every department within a clinic will participate in the study. No monetary reimbursement was

available for participation; however, light refreshments were provided.

Participation in the surveys and FGDs were open to all HCWs from both study groups if they had
worked in the clinic for at least 1 year. Study staff attended clinic meetings to prepare the clinic staff

for the administration of surveys or to plan for FGDs. Both were on a voluntary basis. Study staff
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were instructed to encourage participation from each category of clinic staff. All surveys and FGDs
were conducted in private spaces within the clinic. Staff could choose to withdraw from this study
after signing the informed consent and continue to participate in the parent study. During the study,
no healthcare workers declined participation in the study.

3.10 Quantitative measurement

3.10.1 Process indicators vs patient outcomes

In the PhD project, the main outcome of interest were HIV/-TB process indicators. There is a debate
regarding which is more useful to monitor, in terms of process indicators or patient outcomes.!*64
The advantage of using process indicators over patient outcomes is that they are a direct measure of
healthcare quality, they are sensitive to changes in healthcare quality, and easy to interpret. Patient
outcomes, such as mortality, are important indicators and often more desirable because they
represent the most important goal — to save lives — and mortality is a single measure encapsulating all
processes in healthcare quality. *64 The disadvantage of using mortality in the PhD project was that
many other factors impact patient mortality that are out of the control of the healthcare system and
the QI intervention. In addition, process indicators can be measured in the short-term whereas mortality

required a longer follow up time before a difference could be observed. (164

3.10.2 Data Collection tools

Research in the field of organizational contextual has demonstrated that quantifying contextual factors
is possible. (1221851 For the PhD project this presented a more feasible option, given that 40 clinics were
included in the study. Three structured surveys were used to measure aspects of organizational context:
The Clinic Profile Tool (CPT), the Context Assessment in Community Health (COACH) tool and the
Degrees of HIV-TB integration tool.

The Clinic Profile Tool (CPT)

An element of context that is key to implementation of new practices is access to resources, both
human, and physical infrastructure. 28] The Clinic Profile Tool (CPT) was provided by IHI and
adapted by the study team to measure availability and utility of five infrastructure domains. Table 5
provides a brief description of each sub-scale in the CPT. The CPT was administered at baseline only
and was completed jointly by a study team member and the Operations Manager or designee. The tool

is available in Appendix IV.
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Table 6: Sub-scales of the Clinic Profile Tool

Sub-scales Sub-scale description | No.# of Comment
scale items
Clinic Operating Operating hours and 4 An indication of flexibility of the
time days of the clinic clinic to accommodate patients in
their community during work
hours, after hours, weekends and
public holidays.
Infrastructure and Assesses the presence, | 12 An assessment of physical space
Environment utility and cleanliness required to treat patients (e.g.
of clinical rooms and consultation rooms, waiting areas,
areas of the clinic in pharmacy) and staff areas.
which patient
care/consultation is
carried out.
Communication and | Availability of 6 items Assesses if basic services are in
basic services electricity, water, good supply
availability telephone services,
internet.
Staff employed at Categories of staff 17 items Assesses number of staff per
the clinic including, clinical and category
support staff
District management | This category also Frequency of visits was placed on
leadership presence | assesses frequency of a scale starting at weekly visits, bi-
leadership visits from 12 items monthly, monthly, and quarterly
the District
Management Teams
Data Collection Assessed the 10 —items | Use of routine data and electronic
Tools & Statistics availability and utility databases as well as feedback on
of routine data performance to clinic teams was
assessed.

Supportive context for change

Supportiveness of organizational contexts to make changes or to implement EBPs, is an emerging and
widely regarded organizational contextual factor that predicts successful outcomes of improvement
interventions.[**% 16°1 The Context Assessment for Community Health (COACH) tool was designed to
measure the extent to which nurses perceived their work environment (i.e., at the clinic level) as
receptive and prepared for implementing changes or EBPs.[*%1 The COACH Tool assesses eight
dimensions of organizational context including: Resources, Community Engagement, monitoring
services for action, sources of knowledge, commitment to work, work culture, leadership, informal
payment. The tool was selected because of its rigorous validation in resource-constrained settings. It
has a high Cronbach’s Alpha score of > 0.70 which is an indication that items like each other are highly

correlated and this is reflective of a reliable tool. (6% The COACH tool was administered at baseline
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and at months six, 12 and 18 of the study and was completed by clinic staff who volunteered and

agreed to sign the informed consent. The tool is available in Appendix V.

The degree of integrated Tuberculosis and HIV services

The degree to which HIV and TB services are integrated at a clinic level is a function of joint
planning and coordination of different clinic teams and systems.[*%¢1 A group of researchers
developed a survey to rapidly quantify the extent to which HIV and TB services are integrated at
primary healthcare clinics.[*®®! The survey had eight sub-scales that measured aspects of HIV-TB
integration, namely, integrated TB and ART service delivery, availability of policies and protocols,
integrated TB and pre-ART service delivery, same clinicians for both TB and HIV services, TB
infection control, co-operation between TB and ART staff, TB screening, and clinician awareness of
patient’s co-infection status. The survey was validated in South Africa and has a Cronbach’s Alpha
of > 0.70. The Degree of integrated TB and HIV services tool was administered at baseline and
months six, 12 and 18 of the study and was completed by clinic staff who volunteered and agreed to

sign the informed consent. The tool is available in Appendix VI.

Further detail on the scoring of the CPT, COACH and degree of integrated TB and HIV services tool
can be found in the Paper 11l chapter (Table 1 of Paper I11) on Page 136 — 138.

HIV-TB Integration process outcomes

HIV-TB process indicators were captured on a paper-based form. The form was structured to capture
12 HIV-TB indicators : HTS coverage, HIV testing for TB patients, HIV / TB Co-infected patients,
TB screening coverage ( <5 years ), TB screening coverage ( > 5 years ), TB screening for new HIV
positive patients, ART coverage for HIV / TB co-infected clients, TB treatment coverage for HIV
co-infected clients, IPT coverage ( newly diagnosed HIV clients ), IPT coverage for new ART
patients, IPT completion rates, Cotrimoxazole Preventive Therapy for HIV / TB co-infected clients.
This data was collected monthly for every indicator. Each indicator comprised a numerator and
denominator and trained study-appointed data capturers were required to collect this data from clinic
registers and if necessary, verify data with patient files and electronic data systems. The tool can be
found in Appendix VII.

52



3.11 HCWs experiences with QI and HIV-TB service integration

FGDs were held in the last 6 months of the study and were intended as study exit interviews. FGDs
were planned for that time to allow for QI intervention clinics to be exposed to QI methods for at
least 12 months. The purpose of the FGDs was to describe HCWs understanding of HIV-TB
integration and their perceptions of QI in QI group and to contrast this with perceptions of the SOC
group clinics. Due to budget and time constraints only one round of FGDs with a few clinics were

possible.

3.11.1 Recruitment of Healthcare Workers for Focus Group Discussions

Participation in the FGDs were on a voluntary basis for all clinic staff in all study clinics and study staff
were requested to recruit at least one representative from each staff category to ensure that all staff
were represented in the FGDs. Clinic staff were eligible for participation if: they were either a Professional
Nurse, or Enrolled Nurse, or Lay Counsellor, or Data Capturer; had served at the clinic for at least one year;
and were full-time employed. Volunteers were required to sign the informed consent form. FGDs were
conducted in private spaces within the clinic. In total there were 43 volunteers and 11 FGDs were
conducted. Six FGDs with an average of three participants each were from the QI group and five
FGDs with an average of four participants were from the SOC group. In the QI group, there were 16
female and four male participants and the mean number of years served in the clinic was 5.5 years
(min-max: 1-15). In the SOC group there were 18 females and three males and the mean number of

years served in the clinic was 6.8 years (min-max:1-16).

On average, four HCWs participated in FGDs in the QI group and an average of three HCW5s
participated in the SOC group clinics. In the QI group clinics, there were HCWSs from all categories
of staff, such as, nurses, lay counsellors, and data capturers. In the SOC group, mostly nurses and

data capturers participated.

3.11.2 Data Collection and Analysis Procedures

A study staff member with previous experience in conducting interviews was the Interviewer who
led the FGDs. The Interviewer was fluent in the two main local languages (isiZulu and English).
FGDs were voice recorded and a research assistant made notes and recorded the demographic details
of staff who participated in FGDs. FGDs were conducted during clinic lunch breaks (when most staff
were available) and lasted between 45- 60 minutes. Two voice recorders were used, and the

electronic recording was transferred to a study laptop which was accessed controlled. Electronic
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recordings were also saved on the voice recorder and the recorder itself was stored in a locked

cupboard when not in use. All FGDs were in isiZulu.

Two study staff members, who were not involved in the FGDs, transcribed the discussions verbatim
and another staff member then translated the discussions to English for analyses. A random sample
of isiZulu transcripts were checked for accuracy and completeness by a research assistant. No major
discrepancies were found during the quality assurance process. Two study staff read the English
transcripts separately and extracted themes, including any barriers or facilitators to implementing QI
or HIV-TB service integration. Themes were compared and common themes adopted. An excel
spreadsheet was used to record key sections of the discussion that both coders found to be of
relevance to the study. Direct quotes that supported a theme were highlighted. An example of the
excel sheet is attached as an Appendix VIII as the entire workbook was too large to append to the

thesis.

Transcripts were not re-coded and FGDs were only conducted as a once-off event. Hence it was not
possible to follow up on issues raised for further clarification and exhaustively search for themes. The
Interviewer and coders had past experience in collecting and analysing qualitative data and had a
working knowledge of QI, the SA HIV and TB landscape and challenges experienced in the HIV-TB
programme. The study provided extensive training to research staff on HIV and TB guidelines and
prior to conducting the interviews several team meetings detailed how the FGDs would be conducted,
scripts to introduce participants to the discussion and various scenarios were discussed (e.g. how to

deal with long pauses and strong personalities).

The FGD interview guide is available in Appendix 1X. The FGD interview guide was developed by
the PhD candidate in collaboration with the study QI nurse mentors and field coordinator. The
interview guide was designed to guide the FGD, and the interviewer and it contains questions for QI

group clinics and SOC group clinics along with prompts to assist the interviewer.

3.12 Collaboration with external stakeholders

At CAPRISA there was no in-house expertise on QI implementation. IHI was contracted to guide the
study QI team in implementing QI and to serving as QI mentors the QI intervention group clinics.
IHI trained all members of the study team, the PhD candidate, the field coordinator, the QI Nurse

mentors on Quality Improvement Leadership Management. This was a 5-day workshop offered by
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IHI, for leaders, managers and implementers seeking to improve healthcare services using the Model

for Improvement.

The South African Department of Health was also a stakeholder and invited collaborator in the QI
intervention and the study. It was anticipated that the SA DOH would play a key role in the
implementation of the QI. First, the Director of TB programmes at the provincial level in KZN was a
key individual to lend their support to the study and approve the use of an integrated HIV and TB
electronic data system. At the study district level, the TB Managers and HIV/AIDS/STI (HAST)
Managers were invited to be facilitators and active participants in the QI workshops and clinic-level
meetings. At the sub-district level, it was envisioned that PHC Nurse Supervisors would lead the QI
implementation at the clinic level and play a key role in championing the QI initiative, thereby
creating a potentially sustainable and effective intervention after the study period as well as
capacitating a very important cadre of staff — the intermediaries between clinic staff and district level
staff.

SA DOH facilities in the Ugu district and KCD are supported by Non-Governmental Organizations
(NGO) and for-profit organizations. Prior to the start of the SUTHI study, CAPRISA had been

approached by the BroadReach Group (https://broadreachcorporation.com/) to design an intervention

that would improve integrated HIV-TB services in clinics being supported by the BroadReach
Group. The BroadReach Group is a for-profit organization that has supported SA DOH facilities in
the Ugu and KCD district by providing human resources to assist with direct patient care and data
management support, particularly with the electronic database development and upkeep. It is through
the BroadReach Group that CAPRISA was introduced to PHC clinics and nurse supervisors. Their
long-standing relationship and trust built allowed for a smoother entry of the CAPRISA QI mentors
and data teams to become a part of the health community in these districts. The BroadReach Group
played a role in negotiating access and when needed both organizations assisted with data entry in

electronic systems.

3.13 The PhD candidate’s role in the SUTHI trial

The PhD candidate was employed at CAPRISA from 01 May 2007 — 31 December 2019 as a Study
Coordinator. The student has a Masters degree in Research Psychology, and is an experienced Study
Coordinator who has managed several CAPRISA research projects for many years. Her particular
interest is health systems strengthening of HIV and TB services. Between 01 May 2014 — 31
December 2019, she was the study coordinator assigned to the SUTHI trial. Her role in the study was
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to manage the trial and coordinate the field team. She was responsible for acquiring all regulatory
approvals and permissions for the study, training the field team on the study protocol, liaising with

study collaborators, and submitting progress reports to the funder.

Assessing the role of OCFs in influencing the QI intervention was conceived by the student and the
SUTHI trial Principal Investigator supported the sub-study. The PhD candidate was responsible for
designing and identifying data collection tools for the sub-study, acquiring ethics approvals, and
training the field staff on data collection procedures. Literature on QI in the TB Programme is scarce
and the PhD candidate makes a unique contribution as this is the first study in South Africa to assess
the effectiveness of QI in the TB programme while adopting a randomized controlled trial design.

The contribution of the PhD candidate to each manuscript is described in Chapter 4.

3.14 Data Management

The data management system that was used for this study is the DataFax system. DataFax is
CAPRISA’s preferred data management system. The strength of the DataFax system was that it
transformed handwritten completed surveys or questionnaires into electronic data and can be
programmed to detect missing fields and erroneous data values. All data collection tools were printed
at the CAPRISA Head Offices onto bar-coded forms. Data collection tools were completed, and
quality checked by the field staff and the study Data Manager for completeness and eligibility. The
PhD candidate conducted quality checks on a small number of completed surveys, during field visits.
The study Data Manager and PhD coordinator generated data error reports from the DataFax system

and set up and coordinated a system for field staff to resolve data errors.

The data collection forms did not record HCW identifiers, such as, South African identity number,
DOH staff/personnel number or first and last names. Instead, the HCWs were assigned a unique
identifier which they retain for the duration of their participation in the study. A linking log was used
to link the unique identifier to the HCW for the purposes of repeat administration of the
questionnaires at the different study time points and to resolve any data discrepancies post
administration of the questionnaires. Completed data collection forms, signed informed consents, and
linking logs were stored in a locked cabinet at the Ugu and KCD field offices and eventually
archived by CAPRISA at the end of the study.
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3.15 Ethical considerations

3.15.1 Study Permissions

The SUTH trial was submitted to the University of KwaZulu-Natal (UKZN) Biomedical Research
Ethics Committee (BREC) and approval was obtained on 13 November 2014 (BREC Reference: BF
108/14) (Appendix X). In addition, the KZN Research Ethics committee approved the study on 19
November 2017 (see Appendix XI). This PhD sub-study was approved by the UKZN BREC,
BE673/17 (Appendix XII). The SUTHI trial Principal Investigator granted the PhD candidate
permission to embed the project in the SUTHI trial and access data (Appendix XIII)

3.15.2 Confidentiality
HCWs were anonymized on the data collection tools. A unique identifier was allocated to the HCW
and a linking log that links the unique identifier to the HCWs names was kept confidentially and

securely stored by study staff.

3.15.3 Informed Consent Form

All HCWs who agreed to participate in the surveys or FGDs were administered the informed consent
form by a trained field worker. Informed consent forms were available in English or isiZulu depending
on the preference of the HCW (Annexure XIV).
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l ABSTRACT

Introduction: In South Africa, mortdlity rates among HIV-TB coin-
fected patients are among the highest in the world. The key fo re-
ducing mortdlity is infegrating HIV-TB services, however, a
generalizable implementafion method and package of fested
change ideas to guide the scale-up of infegrated HIV-TB services
are unavailable. We describe the implementation of a quality im-
provement (Q) infervention, hedlth systems’ weaknesses, change
ideas, and lessons learned in improving integrated HIV-TB services.
Methods: Between December 1, 2016, and December 31, 2018,
8 nurse supervisors overseeing 20 primary hedlth care (PHC)
clinics formed a learning collaborative to improve a set of HIV-
TB process indicators. HIV-TB process indicators comprised: HIV
testing services (HTS), TB screening among PHC clinic attendees,
isoniazid preventive therapy (IPT) for eligible HIV patients, antire-
troviral therapy (ART) for HIV-TB coinfected patients, and virl
load (VL) testing at month 12. Routine HIV-TB process data were
collected and analyzed.

Results: Key change interventions, generated by hedlth care
workers, included: patient-flow redesign, daily data quality
checks; prior identification of patients eligible for IPT and VL fest-
ing. Between baseline and post-Ql intervention, IPT initiation
rates increased from 15.9% to 76.4% (P=.019), HTS increased
from 84.8% to 94.5% (P=.110), TB screening increased from
76.2% to 85.2% (P=.040), and VL testing increased from 61.4%
to 74.0% (P=.045). ART initiation decreased from 95.8% to
94.1% (P=.481).

Discussion: Although integrating HIV-TB services is standard guid-
ance, exisfing process gaps fo achieve infegration can be closed
using Ql methods. QI inferventions can rapidly improve the per-
formance of processes, parficulady if baseline performance is low.
Improving data qudlity enhances the success of Qi inifiatives.

B INTRODUCTION

n South Africa, TB remains a public health challenge

largely driven by a high background prevalence of
HIV, estimated at 12% in the general population.' In
2019, an estimated 58,000 people died from TB, of
whom 36,000 (62%) were coinfected with HIV.® For
South Africa to achieve its goal of reducing TB deaths
by 95% by 2035, steps to accelerate the reduction in TB
mortality are needed, specifically in HIV-TB coinfected
patients.’
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Integrating HIV and TB services (hereafter
written HIV-TB services) is a key strategy in reduc-
ing TB-related deaths among people living with
HIV." HIV-TB services refers to screening, diagno-
sis, and treatment services provided for both dis-
eases at the same clinic, by the same clinic team,
on the same visit day.”® We have previously pub-
lished the key evidence-based, clinical HIV-TB in-
tegration activities that have been shown to
reduce TB-related mortality among people with
HIV, TB, and both HIV and TB.” Specific integra-
tion services include HIV testing services (HTS)
for all TB patients, TB screening forall clinic atten-
dees, isoniazid preventive therapy (IPT) initiation
for eligible HIV patients, antiretroviral therapy
(ART) and cotrimoxazole for all HIV-TB coin-
fected patients, and retention and treatment
adherence monitoring.” All HIV-TB integration
activities mentioned are incorporated into the
South Africa National Department of Health
(DOH) HIV treatment guideline document.®
However, suboptimal implementation of HIV-TB
services in public health facilities has been ob-
served where opportunities to screen patients
for TB, test for HIV, and subsequent linkage to
treatment have been missed.™”'" While patient-
related factors such as stigma and fear of HIV test-
ing may be contributing to gaps in the HIV-TB care
cascade, there is mounting concern that weak-
nesses in health care systems at the frontline are
not adequately addressed."'

Operationalizing and delivering high-quality
HIV-TB services is complex and challenging in
resource-constrained settings.”'> The need for
simple, low-cost, and sustainable solutions to
enhance service delivery was the impetus for in-
troducing quality improvement (QI) methods
in public health settings.'*'* The defining princi-
ple of QI is the focus on improving underlying
health systems and addressing gaps with feasible
solutions.'” In South Africa, QI was successtully
implemented to reduce mortality in mothers, neo-
nates, and infants.'®'” However, little is known of
the effectiveness of QI in reducing mortality in
patients accessing public health facilities for HIV,
TB, and HIV-TB services.”

The Centre for the AIDS Programme of
Research in South Africa (CAPRISA), implemen-
ted a cluster-randomized trial, the scaling up TB
and HIV treatment integration (SUTHI) trial,
designed to test the effectiveness of a QI interven-
tion in enhancing HIV-TB service integration to
reduce mortality in HIV-TB patients.” CAPRISA,
in partnership with the Institute for Healthcare
Improvement (IHI), designed and implemented a
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QI intervention to enhance HIV-TB service deliv-
ery by identifying and addressing the health sys-
tem’s weaknesses at the primary health care
(PHC) clinic level.”

In this article, we describe the QI intervention,
our theory of change, report the impact of the in-
tervention on HIV-TB services, identify changes
that were associated with improved processes out-
comes, and elucidate challenges assodated with
implementing QI to improve HIV-TB services in
PHC clinics.

B METHODS

The SUTHI Trial

The design and rationale for the SUTHI trial are
published elsewhere.” Briefly, SUTHI was a
cluster-randomized trial in which 16 PHC nurse
supervisors (clusters) and the 40 PHC clinics under
their oversight were randomly assigned to receive
either a structured program of QI training and
mentorship to expand the skill and capacity of
health care workers in improving HIV-TB services
(QI intervention group) or to the standard of care
supervision and support (SOC) group as carried
out by the South Africa DOH. Eight nurse supervi-
sors and their 20 clinics were assigned to the QIin-
tervention group and 8 nurse supervisors and
their 20 clinics were assigned to the SOC group.
All dinics were followed up for 18 months.

Setting

The SUTHI trial was located in the King Cetshwayo
District and Ugu District in KwaZulu-Natal Province,
South Africa. The King Cetshwayo District and Ugu
Districts have reported incident TB rates of 859 per
100,000 and 810 per 100,000, respectively; antena-
tal HIV prevalence rates of 33.4% and 41.7%, re-
spectively; and mortality rates attributable to TB
and HIV of 36% and 35%, respectively.'® Given the
high rates of TB and HIV, both districts were ideal
locations for the SUTHI trial. In South Africa, PHC
clinics are the first point of entry into the health
care system for a large majority of the population
and services are free.” The South African DOH HIV
treatment guidelines recommends provision of inte-
grated HIV-TB health care as standard practice.*

Standard Support and Supervision

The QI intervention in the SUTHI trial was imple-
mented in parallel to other improvement activities
undertaken by the district management team
(DMT). Improvement initiatives undertaken by
the DMTs were considered as a SOC and were
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A Ql intervention
was implemented
to enhance HIV-TB
service delivery by
identifying and
addressing the
health system’s
weaknesses at the
primary health
care clinic level.
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available to the QI group clinics and the SOC
group clinics. Both study districts were sup-
ported by a highly motivated DMT who con-
ducted routine, in-person, quarterly PHC clinic
visits, and weekly data-driven progress update
meetings with representatives from all facili-
ties, including SUTHI study clinics. DMT in-
volvement was maintained throughout the
study period. Support from local, nongovern-
mental organizations (NGOs) for the improve-
ment of the HIV and TB programs in both
districts were present both before and during
the study.

B CHANGE THEORY

A change package to guide implementation of
HIV-TB services was not available. Instead, we
implemented an intervention that would allow
change ideas to emerge from the input and experi-
ences of the clinic staff and nurse supervisorsin the
Qlintervention group. Our change theory was pre-
mised on a collective understanding from pub-
lished articles and feedback from implementers on
the primary and secondary drivers of poor perfor-
mance in HIV-TB service integration (Figure 1).
Primary elements of our change theory were:

(1) HIV-TB clinical content comprising a package
of essential evidence-based interventions sup-
ported by an implementation algorithm suitable
for a clinic setting, (2) implementation content
comprising health care worker training and clinical
skills capacity building for improved identification
and treatment of HIV-TB patients as well as training
in QI methodology; and (3) data quality improve-
ment to enhance reliability and completeness of
routine HIV-TB data.

Clinical Content

The development of the package of HIV-TB
services was preceded by a review of published lit-
erature, South African HIV and TB treatment
guidelines and policies, and input from experts in
the field of HIV-TB co-management to identify the
most effective evidence-based dinical activities as-
sociated with a reduction in mortality in HIV-TB
coinfected patients. We assembled key HIV-TB
clinical services into an HIV-TB care algorithm
(Figure 2) that served as a training tool for QI
group dinics. Health care workers in the QI collab-
orative were trained to appropriately identify, tri-
age, and treat HIV-TB patients and prevent TB in
HIV patients.

FIGURE 1. Chcnge Theory Based on Primary and Secondclry Drivers of Poor Performance in lnfegmfed HIV-TB
Services and Chonge Concepts Used ina Quclify Improvement Intervention for HIV/TB Service Infegration in

KwaZulu-Natal, South Africa

| SECONDARY DRIVERS ] | CHANGE CONCEPTS
PRIMARY DRIVERS Lack of focus on the key Assemble a package of HIV-TB clinical

_H

Clinical Drivers

HIV-TB clinical activities

activiies demonstrated to reduce mortality in

H

HIV and HIV-TB coinfected patients

HIV and TB guideling
noncompliance

Implementation Drivers

Poor caordination and
planning between HIV and TB
AIM services
To achieva 80% Limited sharing or exposura to

HIV-TB best praclices
Absence of leadership support
r change

performance in

HIV-TB process
indicators

Data Quality Drivers
Under-resourced data
management departments.
(e.g., lack of manpower and
equipment)

Poor/ne integration of TB and
HIV electronic and paper-
based systems

Lack of confidence among

nurses to comanage TB and —

HIV, lule out TB, and

Missed opponunmes to

screen, test, and diagnose
TB and HIV

| Ad-hoc clinic-based refrasher training 1o
T complement interactive workshops

Conduct individual clinic workflow analyses to
identify points of weakness or improverent

capacity to effectively
change inefficient systems

Lack of appropriate skills and

Host QI werkshops to build QI skills in staff
and leadership

Form a QI collaborative with regular in-person

| E—

Lack of confidence to make

changes to longstanding
systems/ processes

Ql visits

Involve leadership in QI trainings arvd.
meetings and ensure buy-in

-

Poor understanding of the
practical application of HIV

and TB treatment guidelines

Unreliable and incomplete
program data for strategic
decision making

Interactive, case-based HIV and TB guideline
training

Up-versioned databases to allow for
intagration of TB and HIV data into a single
database

System generated reports
do not reflect true
performance
Lack manpower and skill to
address data entry backlogs

Dedicated human resources for data entry,
mentored staff on data numeracy

Gollaborated with local NGO and SA DOH
data capturer to resolve backlog

Abbreviations: NGO, nongovernmental organization; Ql, quality improvement; SA DOH, South African Department of Health.
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FIGURE 2. Key HIV-TB Services Care Algorithm Training Tool Used in a Quality Improvement Intervention for
HIV/TB Service Integration in KwaZulu-Natal, South Africa

\ New patient with TB and HIV status unknown |

!

Conduct HIV counseling and testing and
TB signs and symptoms screening

| ]

HIV negative HIV positive and
and no TB signs TB signs and
and symptoms symptoms present
Encourage repeat Collect sputum for Xpert
testing for HIV MTB/Rit
B TB Not
Detected detected
Initiate TB Initiate
treatment ART
first
T
Initiate ART as soon as ;lmd
ible within 8 weeks®
e for culture
Initiate cotrimoxazole
imespective of CD4 cell count

| l

HIV positive and HIV negative and
no TB signs and TB signs and
symptoms symptoms present

Initiate IPT if

patient is
tolerating ART
well

treatment

Abbreviations: ART, anfiretroviral therapy; IPT, isoniazid preventive therapy; Xpert/MTB/Rif, a rapid, molecular, cartridgebased test
used for TB diagnosfics that provides an immediate rifampicin resistance result.

“For HVTB coinfected patients: If CD4<50 cells/ul, initiate ART within 2 weeks of starfing TB reatment AND if CD4>50 cells/pl,

initiate ART within 2-8 weeks of starting TB treatment.

Implementation Content

Historically, HIV and TB services operated sepa-
rately; however, the directives, policies, and
guidelines from South Africa National DOH to co-
locate and integrate both services at a single facility,
without adequate implementation guidance, failed
to integrate HIV-TB health care delivery.” Efficient
integration of services requires joint planning and
coordination between different departments with-
in a clinic together with the provision of relevant
training.'” We undertook to ensure that staff had
the clinical skills to find and treat HIV-TB coinfec-
tion and quality improvement skills to strengthen
and optimize HIV-TB patient flow and workflow
processes.

Improving Clinical Skills in Screening, Diagnosis,
and Management of HIV-TB Coinfection

At the start of the study, a 1-day training work-
shop in each district was conducted for the QI col-
laborative with a study-appointed clinician trainer
and members of the DMT serving as facilitators.
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The training session emphasized that integrated
HIV-TB services meant delivering both HIV and
TB care and treatment at the same facility, by the
same clinic team on the same day, also known as
“the single facility approach.”” Training content
included a review of the Xpert MTB/RIF algorithm
for the screening and diagnosis of TB; timing and
criteria for ART initiation in TB patients; HIV-TB
comanagement in adults, pregnant women, and
pediatrics; and utilization of data reports from rou-
tine electronic databases to track health systems
performance. An interactive, case-based mode of
teaching was adopted where treatment and pa-
tient scenarios resembled typical real-world situa-
tions to which the audience could relate.

Use of QI Methods to Improve Integrated HIV-TB
Services

In this study, we used the Model for Improvement
as the methodological framework to identity sys-
tems” weaknesses and optimize workflow to en-
hance the performance of HIV-TB services to
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By parinering with
IHI, the SUTHI trial
gained an
experienced
leaderin QI
implementation
methods.

acceptable standards stipulated in the UNAIDS 90-
90-90 strategy document (Supplement Figure 1).*°

Each clinic in the QI collaborative reviewed
their clinic patient flow to understand the system
and identify weaknesses, bottlenecks, or potential
improvements that would strengthen HIV-TB care
delivery. The clinic QI team consisted of 1 repre-
sentative from each staff category to ensure all
perspectives were represented. Whenever possi-
ble, PHC clinic supervisors and clinic operations
managers participated in biweekly QI meetings.

The plan-do-study-act (PDSA) cycle was the
guiding framework used to test and accumulate
knowledge on proposed change ideas. During the
plan phase, appropriate clinic team members, who
would test the change idea, were identified and
roles and responsibilities explained. Change ideas
were recorded and as a QI team member tested
changes (do phase), other team members collect-
ed process data and made observations of any
unintended or negative impacts on the system.
During the study phase, annotated run charts
were used to track the performance of HIV-TB ser-
vice outcomes and reviewed every 2 weeks by QI
clinic teams. In the act phase, the QI team decided
on adapting, adopting, or abandoning change
ideas. On average, 4 PDSA cydles per HIV-TB indi-
cator were completed before a change idea was
perfected and adopted.

Participation in a Learning Network

All nurse supervisors and clinics in the QI inter-
vention group formed a learning collaborative
that was based on an approach designed by the
IHI called a Breakthrough Series Collaborative.”'
The Breakthrough Series Collaborative operates
on the principle that, when brought together,
organizations working toward a common goal can
accelerate learning by sharing knowledge, data, chal-
lenges, and experiences.*' In this study, the learning
collaborative was brought together for 3 learning ses-
sions timed at 6-month intervals from the month of
study enrollment (details of the learning session con-
tent are available in Supplement Figure 2). Key ele-
ments of the learning sessions were: (1) didactic
teaching emphasizing the global and local serious-
ness of the HIV-TB co-epidemic and the evidence
for integrating HIV-TB services, (2) an analysis of
local PHC clinic data and identification of gaps in
meeting HIV-TB service delivery targets, and (3) in-
teractive group sessions among clinic teams to
discuss challenges and potential solutions. Two
study-appointed QI nurse mentors conducted bi-
monthly face-to-face visits in the first 12 months
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and thereafter reduced to monthly face-to-face visits
in the last 6 months of the study. Face-to-face visits
included meeting with the clinic QI teams, observing
the clinic teams in their daily routine, and ensuring
implementation of QI plans.

Improving Data Quality

A roving team of study-appointed data capturers
conducted regular quality assurance checks on pa-
tient registers, chart notes, and electronic HIV and
TB databases maintained at the clinic. Paper-based
systems were checked for completeness, legibility,
and accuracy. Every 6 months patient chart note
data were compared to the electronic system data
for a randomly selected sample of HIV, TB, and
HIV-TB patients. Feedback on discrepancies, in-
correct, or missing data was given to clinic teams.
The roving team assisted with clearing major
backlogs in data entry.

Key Inputs for Ql Intervention
Implementation

The implementation of the QI intervention re-
quired the establishment of a partnership between
CAPRISA and IHI, appropriately skilled staff to
drive the QI activities, and technically skilled data
staff to improve data quality.

Local QI expertise, with formal QI training and
practical experience, was a scarce resource at the
start of the trial. By partnering with IHI, the
SUTHI trial gained an experienced leader in QTim-
plementation methods. At the design phase of the
study, IHI played a key role in training study staff
in QI methods using a train the trainer model. Two
study-appointed professional nurses (1 per study
district) trained by THI, drove the QI process at
the clinic level and were under the oversight of a
QI advisor from IHI who provided mainly virtual
support. Each nurse supported 10 QI clinics.
Between study enrollment to month 12 made
fortnightly, the nurse made in-person mentorship
visits to QI clinics. These visits were reduced
to monthly mentorship visits between month
13 and month 18.

A data manager based at the CAPRISA head-
quarters oversaw the roving data quality improve-
ment team that consisted of 2 data coordinators
(1 per district), and 6 data capturers (3 per dis-
trict). The intervention was implemented in the
context of a cluster-randomized trial and to ensure
that we had comparable data in the QI clinics and
SOC clinics, the data team conducted improve-
ment activities in both study groups during the
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study. The data team made fortnightly visits to QI
improvement clinics and similarly to SOC clinics.

In addition, due to the nature of the trial de-
sign, learning sessions were held in conference
venues and not on South Africa DOH premises.
All costs of the venues, accommodation for trai-
ners, and transport of health care workers were
borne by the study.

Study Outcomes and Data Collection

HIV-TB process indicators were collected every
month from paper-based registers (ART, TB, and
HIV registers), electronic databases, and patient
chart notes. These data were recorded onto paper-
based data collection tools and faxed to the central
office. Training registers were completed at each QI
workshop, recording the number and designation
of health care workers that attended. The QI nurse
mentor and clinic QI team maintained detailed
records on a PDSA template (provided by THI) of
the dates that QI work began per indicator and the
change ideas, adaptations, and challenges encoun-
tered. The completed PDSA templates were sub-
mitted for analysis. Table 1 defines the HIV-TB
process indicators that clinic teams selected for im-
provement and data elements used to calculate

performance. For ease of reference, a shortened
name (abbreviation) was assigned to each indicator
in Table 1 and will hereafter be used in all subse-
quent sections.

Statistical Analysis

We analyzed data at the nurse supervisor level
(the cluster). Monthly performance for each HIV-
TB process outcome was calculated by summation
of numerators of all clinics that comprised a cluster
and divided by the sum of the denominators of all
respective clinics in the cluster. The mean of all
cluster means reflected the monthly performance,
which was then plotted as xmr-charts (Figure 3). A
run of 8 or more data points on 1 side of the center
line was defined as a shift and a run of 8 or more
data points in an upward or downward direction
was defined as a trend.”” Geometric means were
calculated as a single estimate of baseline perfor-
mance (last 6 months before study enrollment)
and for the post-QI intervention phase (months
13-18) (Table 2). The absolute difference between
the post-QI intervention geometric mean and the
baseline geometric mean was calculated to reflect
the size and direction of the improvement. Paired
t-test was used to determine if differences between

TABLE 1. Definitions of HIV-TB Process Indicators Used in the Quality Improvement Intervention to Integrate HIV-TB Services in

KwaZulu-Natal, South Africa

HIV-TB Process Indicator Abbreviation

Definition

HTS for PHC clinic aftendees  HTS
targef”

Percentage of patients that accessed HIV tests, expressed as a percentage of the clinics” HIV testing

Numerator: Number of patients tested for HIV
Denominator: Clinic assigned target for HTS

www.ghspjournal.org

TB screening among PHC TB screening  Percentage of clinic attendees screened for TB signs or symptoms?

dinic uﬂencﬁees Numerator: Number of clinic attendees screened for TB signs and symptoms (adults and children)
Denominator: Clinic headcount (Number of people accessing any heuﬁh services ot a facility dur-
ing a specified period)

Inifiating IPT among eligible  IPT initiation  Percentage of new ART patients initiated onto IPT

new ART patients Numerator: Number of new ART patients initiated on IPT
Denominator: Number of new ART patients with no signs or symptoms of TB

ART initiation among TB/HIV  ART initiation Percentage of TB/HIV coinfected patients initiated on ART

coinfected patients Numerator: Number of TB/HIV coinfected patients initiated on ART
Denominator: Number of confirmed TB patients tested positive for HIV

VL testing at month 12 after VL testing Percentage of eligible ART patients who had a VL test at month 12 after ART initiation

ART initiation® Numerator: Number of ART patients who received a VL test at month 12 after ART initiation

Denominator: Number of ART patients eligible for a VL fest at month 12 after ART initiation

Abbreviations: ART, antiretroviral therapy; HTS, HIV testing services; IPT, isoniazid prevenfive therapy; PHC, primary health care; VL, viral load.

Al elinics receive a monthly target for HIV Testing Services from their respective District Offices.

©TB signs and symptom screening refers to the verbal screening checklist which documents the common signs and symptoms of T (current cough of any duration,
fever for 2 weeks, drenching night sweats, Unexplained weight loss of >1.5kg in a month).

“According to the South African National Department of Health National Consolidated guidelines, a viral load test is required at month 6 and month 12 affer ART
initiation and annually thereafter. This study focused on the month 12 viral load only.
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TABLE 2. Summary of Changes in HIV-TB Process Indicators Used in the Quality Improvement Intervention to Integrate HIV-TB

Services in KwaZulu-Natal, South Africa

Proportions (95% Cl)

PDSA Cycles

Post-Ql Absolute Clinics® Mean,
HIV-TB Process Outcomes Baseline Intervention Difference PValue (N=20) [Range)
HTS 84.8(75.5,95.3) 94.5(89.3,99.9) 97 110 12 3(1-7)
TB screaning 76.2(65.4,88.9) 85.2(78.7,92.2) 90 .040° 17 4(1-9)
IPT inifiation in new ART patients  15.9 (4.8,52.5) 76.4(66.3,88.1) 605 019° 20 4(1-11)
ART initiafion in HIV-TB patients 95.8(93.3,98.3) 94.1(89.7,98.6) -1.7 481 3 1(1-3)
Viral lood monitoring 61.4(56.4,66.8) 74.0(65.5,83.6) 126 045° 20 4(1-7)

Abbreviations: ART, anfiretroviral therapy; Cl, confidence interval; HTS, HV testing services; IPT, isoniazid preventive therapy; PDSA, plan-dostudy-act; Ql, quality

improvement.
< Number of clinics engaged in quality improvement.
B Pyvalue significant at <.05 using paired Hests.

FIGURE 3. xmr Charts of Monthly Performance in HIV-TB Process Indicators in a Quality Improvement
Intervention for HIV/TB Service Integration in KwaZulu-Natal, South Africa (a) Percentage of Eligible New
ART Patients Initiated on IPT; (b) Percentage of ART Patients With a Viral Load Test Conducted; (c) Percentage
of PHC Clinic Attendees Screened for TB; (d) Percentage of HIV Target Achieved; (e) Percentage of HIV-TB

Coinfected Patients Initiated on ART
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Abbreviafions: ART, anfiretroviral therapy; IPT, isoniazid preventive therapy; PHC, primary health care.

baseline and post QI intervention phases were statis-
tically significant for each indicator. Completed PDSA
templates were examined by 2 study staff members
and common systems weaknesses and assodated
change-ideas were identified and summarized.
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The KwaZulu-Natal Health Research and
Knowledge Management committee granted per-
mission to access PHC clinics in the study districts
of KwaZulu-Natal (HRKM309/14).

B RESULTS

The QI intervention was conducted from December
1, 2016, to January 1, 2019. Table 3 provides a sum-
mary of health care workers who attended the
3 learning sessions. At no learning session were all
8 PHC dinic supervisors present.

Clinic QI teamsidentified HIV-TB processes for
improvement based on findings of patient- and
work-flow analyses and suboptimal performance
at baseline (Table 4). Systems weaknesses and op-
portunities for improvement were identified in all
clinics for IPT initiation and VL testing at month
12 after ART initiation. However, HTS, TB screen-
ing, and ART initiation became the fod of QI
initiatives in, 17 and 3 clinics, respectively. Clinics
that did not actively engage in improving an indi-
cator continued to monitor performance only. All
clinics were included in analyses of the perfor-
mance of the collaborative.

IPT initiation at baseline was 15.9% (95% con-
fidence interval (CI)=4.8,52.5) (Table 2). The
main causes of poor IPT initiation were identified
as uncertainty among nurses on timing of IPT ini-
tiation in new ART patients and weak systems to

identify returning ART patients who were eligible
for IPT (Table 4). The improvement in IPT initia-
ton observed after the start of the QI intervention
was due to a district-level IPT stock-out in the
baseline period. (Figure 3A). By study month 6, a
64.8% IPT initiation rate was achieved. In the last
6 months of the study, the QI collaborative
achieved a mean of 76.4% (95% CI=66.3,88.1), a
5-fold higher mean than at the baseline phase,
P=.019 (Table 2). On average clinics carried out
4 PDSA cycles to improve IPT initiation, and while
major improvement was observed, the target of
90% was never attained in the study. Improvement
in IPT performance is observed from month 1; how-
ever, a shift above the mean was observed from
month 9 to 18 (Figure 3A).

At baseline, the mean rate of VL testing was
61.4% (95% Cl=56.4,66.8), 28.6% below the
90% desired target. Major backlogs in VL data en-
try that generated inaccurate VL completion
reports were the main cause of poor performance
identified by the QI teams. In the first 6 months
post-study enrollment, no QI activities were
recorded in any QI clinics to improve VL, instead,
efforts to reduce the data entry backlog for the last
12 months were undertaken and QI activities
were started closer to study month 6 (Figure 3B).
A shift above the mean was observed from month
6 to 16. During the last 6 months of the study, the

TABLE 3. District and Clinic Staff Trained in Quality Improvement Methods for a Quality Improvement Intervention for HIV/TB Service
Integration in KwaZulu-Natal, South Africa

Actual Number Trained in QI
Pool of Health Care Learning Session 1 Learning Session 2  Learning Session 3

Workers Available N =63 N=61 N=45
Staff Category N=259 n (%) n (%) n (%)
District Management Team
TB program manager 3 2(3) 1(2) 2(4)
HIV/AIDS/Sexudlly transmitted infection and TB manager 2 2(3) 2(3) 2(4)
Training coordinator 2 2(3) 2(3) 0
Nurse supervisors 8 5(8) 4(6) 3(7)
Subtotal 15
Clinic Staff Categories
Operations managers 19 11(17) 9(15) 9(20)
Professional nurses 85 6(10) 11(18) 8(18)
Enrolled nurses/ enrolled nurse assistants 61 8(11) 6(10) 1(2)
Data capturers 36 17 (27) 18(30) 19(42)
Lay counselors 43 10 (16) 8(13) 1(2)
Subtotal 244
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TABLE 4. Heclth Systems Weaknesses Identified and Associated Change Ideas for a Quality Improvement Intervention for HIV/TB
Service Integration in KwaZulu-Natal, South Africa

HIV-TB Process Health Systems’ Weaknesses Identified Change Concepts
HTS Relying only on patient requests or referrals for Introduced strategies to enhance provider-initiated testing:
HIV testing. » Offered group pretest counseling in all patients’ waiting areas
* Implemented a daily roster system of staff to conduct pre-test
counseling
* Nurse in charge or designee to check accountability log daily
Missed opportunities to offer HTS to all patients Redesigned clinic patient flow
» Acule patients were overlooked for HTS *  Ensure that acute patients are directed to lay counselors affer
services (e.g., wound care patients) vitals assessments® are conducted
* If above not possible, then staff caring for acute patients were
(i) trained in HIV testing and counseling and (ii) provided with
the appropriate HTS stationery
HTS data inaccuracies caused by: Daily data quality control checks
* Not completing HTS registers in real-time * Daily quality control of HTS registers and frequent audits of
«  Misplacing HTS registers E}fienf files and electronic data to ensure HIV status is known
r all patients
Overdependence on lay counselors Increasing the accountability and responsibility for the HTS
* HTS viewed as the work of lay counselors program
o [adiotcounseling ckille dmonanirsasts *  On-site HTS refresher training was held which addressed: pre-
relieve/stanctin f?)r lay counselors and post-test counseling messages, conducting HIV rapid tests,
and data recording
» Awareness of clinic farget set by the district health office was
disseminated
TB screening among Missed opportunities to offer TB screening to all Centralized TB screening

PHC clinic attendees

IPT initiation among
new ART patients

clinic attendees

Inaccurate TB screening data

Ambiguity in IPT initiation guidelines

* Nurses lack darity on timing of IPT
initiation

* Individual nurses use own discretion fo start

IPT

* Made TB screening mandatory at an identified strategic point
visited by all patients, such as, vitals assessment® station

*  Visual prompts and reminders to conduct TB screening includ-
ed large and colorful TB posters, printed and easily accessible
signs, and symptoms checklists

* Made TB screening mandatory for acute patients

Data quality control checks
*  Daily data quality control checks conducted by nurse in charge
or designee to check:
Completeness and accuracy of daily TB screening register

= Number of symptomatic patients and number of sputum
samples senf for Xpert/ MTB Rif° festing

*  Quadlity control of clinic headcount® data:
Exclude patient representatives or family members
Subtract TB confirmed patients from the clinic headcount
° MassTB screeningi]cumpuigns conducted in communities

must be distinguishable from screening conducted in the
clinic
Clarify IPT initiation timing and arrive at mutually agreed upon
timing for inifiation
*  Each clinic team arrived at a common fime to start IPT (e.g.,
7,14, or 30 days after starting ART)

» Agreed upon timing was documented and standardized for
entire clinic
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TABLE 4 Continued

HIV-TB Pracess Health Systems’ Weaknesses Identified

Change Concepts

Confusion about roles and responsibilities of
clinic staff

No system for identifying patients eligible for
IPT

Poor recording of IPT initiafion date in clinic
chart notes

Nurses lack confidence to rule out TB

ART initiation among Patient chart notes for TB and ART kept
HIV-TB coinfected ratelg
patients + TB and ART files not integrated

*  No unique identifier for TB and ART file

Poor coordination between NIMART and TB
nurses regarding ART and TB treament

initiation
VL monitoring at No system to identify patients eligible for
month 12 after ART month 12 VL tests

initiation

Enhancing accountability and responsibility for IPT program
* Roles and responsibi ities were assigned to all staff cafegories
and documented

Strategies to identify patients returning at the agreed upon time

for IPT

+ The “box system™ -eligible patients’ files placed in a decorated
box for easy identification, OR

s Tagged files of eligible patients with stickers or red ink OR

+ The“diary system™ reminder note in clinic diary to initiate IPT ot
next visit and note atiached to patient file

Refresher training on clinic stationery to document IPT
o Nurses directed to document start date in designated fields and
data capturers shown where to find the start date

Host a training for nurses, lay counselors, and data capturers

highlighting the importance and potential benefit of IPT for HIV-

infected patients

+  Link this training with the TB screening training (above) fo boost
confidence fo rule out TB

Combmmg ART and T8 files
For HIV-TB coinfected patients, ART and TB chart notes were
physically combined

+ Thedistrict health office agreed upon a common unique iden-
tifier to be used

+ The TR module on the electronic ART database was activated to
accommodate TB and ART data

Refresher training for nurses
*  arified patient flow for ART initiafion visits in TB/HIV coin-
fected patients

+ Improved chart notes for ART and TB treatment start dates

Generate report from electronic system of patients due for VL

*  Address the data capturing backlog of VL results and ART
initiation

»  Draw on the assistance of local nongovemmental organiza-
tions and support pariners for assistance with data capture

*  Generate VL reports from the data system fo determine which
patients have not had or are due for VL test (filter out deceased
and transferred-out patients)

* Tag/mark the files of patients due for VL for easy identification

= Trace patients who were missed for a VL fest

Abbreviations: ART, antirefroviral therapy; HTS, HIV festing services; IPT, isoniazid prevenfive therapy; NIMART, Nurse Initiated Management of Anfirefroviral

Therapy; PHC, primary health care; VL, viral load.

“Vitals assessments refers o general measures of welkbeing which typically include weight, body temperature, blood pressure measurements.
B Xpert/MTR RIF a rapid, molecular, carridge-based test used for TB diagnostics that provides an immediate rifam picin resisiance resuli.
“Clinic headcount refers to the fotal number of patients who accessed the clinic for any type of clinicel service.

mean VL monitoring rate was 12.6% higher than Data inaccuracies were noted at baseline for
the baseline rate (P=.045), which was less than  TB screening (Figure 3C). Data quality checks and
50% of what was needed to meet the target  refresher training were change ideas tested for im-
(Table 2). provement (Table 4). Mean TB screening rates
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An important
output of the QI
intervention was a
set of change
ideas that are
potentially
transferrable to
other settings and
could contribute to
the improvement
of integrated HIV-
TB services.

The role of
contextual factors
ininfluencing
improvement
outcomes is
emerging as an
important
consideration
when assessing QI
initiatives.

improved by 9% between the baseline period and
post-Qlintervention (Table 2), and the 90 % target
was not achieved by the collaborative.

Mean ART initiation rates were greater than
90% at baseline and continued post-intervention
period (Table 2). The monthly performance in
ART initiation was addressed only in 3 dinics,
and the decrease of 1.7% was not significantly dif-
ferent from baseline performance (P=.481). HTS
was the only indicator that was improved and
exceeded the 90% target (Figure 3D, Table 2).

M DISCUSSION

This article describes the QI intervention imple-
mented in the SUTHI cluster-randomized trial to
improve HIV-TB health care performance. In
South Africa, integrated HIV-TB services are man-
datory, and this study shows that improvement in
HIV-TB process outcomes is needed and possible.
Using the Model for Improvement, we showed
that TPT initiation improved substantially; where-
as HIV testing, TB screening, and VL monitoring
were moderately improved, and ART initiation
among HIV-TB coinfected patients was an already
well-performing indicator that required monitoring
and only a few clinics had to strengthen coordina-
tion between the TB nurses and ART-initiating
nurses. An important output of the QI intervention
was a set of change ideas that are potentially trans-
ferrable to other settings and could contribute to the
improvement of integrated HIV-TB services.

Several factors can be attributed to the success
of IPT initiation rates in this study. First, clarifying
nonspecific initiation guidelines improved deci-
siveness among nurses in the timing of IPT initia-
tion. Second, as IPT is an indicator monitored at
the district and provincial levels, clinic statt were
motivated to improve IPT performance. Third,
low performance at baseline (15.9%), increased
the likelihood and potential for improvement.
Fourth, improving IPT initiation and data com-
pleteness in patient files and on IPT dispensing
and stock charts, subsequently improved the IPT
supply chain. The supply of IPT depends on demand
for TPT. Improved IPT dispensing data provided a
better reflection of the clinics' demand for IPT, and
the ordering of stock was adjusted accordingly.
Interestingly, approximately 6 months of QI to im-
prove IPT and HTS was undertaken before the shift
was observed. This may indicate that dinics require
approximately 6 months to completely embed new
processes into the clinic.

Three systematic reviews evaluating the effec-
tiveness of QI collaboratives concurred that the
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size of improvement observed is often a function
of baseline performance and low-performing indi-
cators are more likely to have larger improve-
ment.”*** A QI approach to improving IPT
initiation was successful in other resource-
constrained settings. In a Namibian case study of
QI capacity development, IPT initiation resulted
ina 12% increase (from 16% to 28%] at a nation-
al level.”” In a Nigerian case study, situated at a
single state-run hospital, IPT initiation improved
by 39% (11% to 50%).”° Interestingly, the
Namibian study was at a national level and the
Nigerian study was conducted at 1 facility.”**°
Similar to the SUTHI study, the Nigerian study
was more active in addressing issues of organiza-
tion, process, management, and systems. The
authors surmise that root cause analysis and first-
hand involvement of clinic staff in developing sys-
tems played a role in achieving improvement.*

A systematic review of strategies to improve
health care performance showed that large
improvements (defined as 20-30 percentage point
improvement) are generally achieved in strategies
that used a combination of training, collaborative
learning, supervision, and improvement of infra-
structure (such as data quality improvement), as
was done in the SUTHI trial.”” Yet, provider-
initiated HIV testing and TB screening achieved
modest improvement (defined as 5-10 percentage
points). VL monitoring moderately improved
from baseline (defined as between 10-20 percent-
age points) and ART initiation slightly decreased.
These results are evidence that other factors drive
the success of an improvement strategy. The role
of contextual factors in influendng improvement
outcomes is emerging as an important consideration
when assessing QI initiatives.””” Work culture, ac-
cess to knowledge resources, QI leadership, support-
iveness of work environments, and staff motivation
and willingness to question the status quo, are but a
few examples of contextual factors that may influ-
ence the success of QI initiatives.>**%*!

Lessons Learned

In the SUTHI trial, we identified important factors
that may explain the suboptimal improvement for
some indicators. The effect of baseline performance
was to the advantage of IPT improvement; howev-
er, HIV testing services and ART initiation in HIV-
TB coinfected patients were high at baseline, and
there was little room for improvement thereafter.
Future QI interventions should consider baseline
performance when setting expectations for im-
provement, however, we do not recommend that
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baseline performance be considered the sole criteria
for selecting indicators for improvement. This study
showed that there are indicators that are close to
reaching targets but appear to be plateauing, for ex-
ample, VL testing (Figure 3B) and TB screening
(Figure 3C). QI improved both indicators and still
has a role to play in addressing the barriers that pre-
vent these indicators from reaching the desired tar-
get of 90%.

Capaditating clinic staff with data analytic skills
is animportant factor in ensuring the success of QI
interventions because it improves technical skills,
confidence, and self-efficacy of clinic teams.” In
addition, monitoring improvement using routine
data is fundamental to the QI intervention.
Learning sessions covered the basics of how rou-
tine data can be analyzed (e.g., calculation of per-
centages, means, and medians), plotted onto run
charts, and interpreted using run-chart rules. QI
mentors reinforced this knowledge at QI mentor-
ship visits. Poor data quality threatens clinic
teams’ efforts to monitor improvement and is
a barrier to successful QI implementation.”
Despite our attempts to address the completeness
and accuracy of routine data, poor data quality
undermined our QI intervention. For example,
TB screening data were adversely impacted by
inflated clinic headcount numbers (the denomi-
nator), incorrect completion of TB screening regis-
ters, and misplaced TB registers. The success of VL
monitoring improvement depended on accurate
and complete data entered into the patient elec-
tronic database; however, nearly 6 months of
addressing data entry backlogs reduced the time
available to improve the indicator coupled with
challenges of tracing of patients to return to the
clinic. Tracking patients is a resource-intensive ef-
fort due to poor telephonic services, lack of vehi-
des, and incomplete patient contact information
(namely, telephone/mobile data, lack of street
addresses).

A Ugandan-based QI project that aimed to im-
prove TB case notification also relied on routine
data to monitor improvement and went beyond
checking clinic registers for completeness and ac-
curacy.” A data tool was used to triangulate
patient data from multiple sources, that is, labora-
tory data, patients’ chart notes, and TB laboratory
data.** Unfortunately, no data metrics were avail-
able to quantify the extent to which data was im-
proved. A South African QI project to prevent
mother-to-child transmission of HIV in labor
wards used a specially designed checklist that in-
cduded prompts for nurses to complete and
document important tasks.'” Following this
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intervention, there was a marked improvement
in data quality with erroneous data, namely, per-
centages greater than 100% being eliminated.
These studies demonstrate that innovative mea-
sures are needed to improve the quality of routine
data and adding additional human resources to
improve the completeness and accuracy of data
may not be sufficient.

We intended for PHC clinic supervisors to lead
the QI intervention, but their involvement was
limited by their workloads and conflicting meet-
ings. Clinic staff selected to attend the learning ses-
sions did not always pass on their learnings from
the workshops to their colleagues and the study-
appointed nurse mentors reported resistance
from non-workshop attendees to the workflow
changes. A mixed-methods study identified
personal- and work-environment-related factors
that influence a health care worker’s ability to
transfer knowledge from QI trainings to peers.”’
Health care workers that are successful in transter-
ring training knowledge have a positive attitude to
implementing changes, interpersonal skills to ad-
dress resistance from peers, and the ability to
question the status quo.”” A work environment in
which teams are receptive to new ideas, supportive
of change, and leadership support is present, facili-
tates the transfer of training knowledge. ** In the
SUTHI trial, selection of clinic staff to attend learn-
ing sessions was at the discretion of the PHC dinic
nurse supervisor and nurse in charge of the clinic.
While individuals from all clinic departments were
trained, staff categories, such as data capturers and
lay counselors may not have been empowered
enough to transfer their new knowledge to more se-
nior colleagues. Future QI interventions must con-
sider screening potential QI trainees for the
appropriate qualities that will allow for the transfer
of QI knowledge.

Challenges in QI Implementation

Implementation of QI at the dinic level was ac-
companied by several challenges. First, QI was
vaguely understood in both districts and clinic
teams often believed that they were implementing
QI by virtue of the weekly nerve center meetings
and discussing problems and challenges at staff
meetings. The need for the SUTHI QI intervention
was initially unclear to QI clinics. The learning ses-
sions established the importance of using a QI
approach that is guided by a framework (Model
for Improvement and PDSA), uses tools (e.g.,
process charts), locally developed strategies
(change ideas), and monitoring progress with
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Consistent visits
and mentorship
by the Ql nurse
mentors were
critical in
demonstrating
how the
frameworks and
tools translated to
pracice.

data. Importantly, the consistent visits and men-
torship by the QI nurse mentors were critical in
demonstrating how the frameworks and tools
translated to practice.

Secondly, QI implementation adds additional
work for clinic staff, in that data needed to be col-
lected and recorded to track progress more fre-
quently. While change ideas were implemented,
it was a challenge to keep staff motivated to track
their performance. For example, in HTS, group
pretest counseling was a key change idea; howev-
er, the source documents developed to track the
number of group pretest counseling sessions in
patients’ waiting areas were not completed.

Third, leadership at the clinic level was sup-
portive of the QI intervention; however, due to
many commitments in and outside of the clinic,
there was little involvement of clinic leaders in
the QI meetings. This delayed implementation of
some change ideas, as junior-level clinic staff do
not have major decision-making power to make
changes, such as in clinic patient flow.

Limitations

The study had limitations. First, while the QI in-
tervention was implemented in the context of a
randomized controlled trial, we were unable to
prevent exposure of QI clinics from other improve-
ment interventions to enhance integrated HIV-TB
services, particularly, improvement efforts of the
DMTs and technical assistance from local NGOs.
Motivated DMTs in both study districts frequently
monitored the progress of HIV and TB process indi-
cators, fed back to poorly performing clinics, and
conducted quarterly in-person visits to all clinics.
The true effect of the QI intervention has likely
been masked by the improvement efforts of the
DMTs and local NGOs. Although the study was un-
able to separate the effect of the DMTs’ efforts and
QI intervention efforts on improvements observed,
the baseline period (Figure 3A-3E) offers some in-
sight into the performance before and after the QI
intervention was implemented. The QI interven-
tion ideally complemented the performance moni-
toring and feedback efforts of the DMTs which
were seldom able to conduct in-depth root cause
analyses of systems weaknesses and develop
clinic-specific interventions. Second, the study was
not adequately resourced to determine if improve-
ments in the QI clinics were sustained beyond the
study period or if the QI tools, strategies, and best
practices were scaled up to more clinics in other
areas. Staff turnover and changes in key personnel,
who were trained in QI methods, may add to the
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challenge of sustaining and scaling up QI activities
once the study ended. Third, as per the study de-
sign, all analyses were at the clusterlevel and clinics
within each cluster were considered as 1 unit.
However, the QI intervention was at the clinic lev-
el, and different clinics within a cluster adopted dit-
ferent change ideas (such as the different timing of
IPT initiations in Table 4), and we could not com-
pare clinics to determine which change ideas trans-
lated to larger improvements.

l CONCLUSION

This study showed that a QI approach to improv-
ing HIV-TB health care delivery is feasible and up-
take of QI among clinic teams is evident across all
indicators. With guidance, clinic staff can reveal
weaknesses and gaps known only to the people
who work within a system. Baseline performance
of an indicator should be considered when setting
expectations and assessing the size of improvement.
Efforts to improve the quality of routine HIV and TB
data need to be intensified for future QI efforts to be
successful. The importance of basic clinical skills
training should notbe underestimated; however, in-
novative approaches to teaching health care work-
ers need to be introduced for information to be
retained and facilitate practical application. Lastly,
QI complements the efforts of local NGOs and rou-
tine monitoring activities of the South Africa DOH.
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4.1.3 Discussion of Paper |

Paper | is responsive to specific objective 2 of the PhD thesis. The paper was accepted on 22 July
2021 and currently is in production with Global Health: Science and Practice. This paper provides a
detailed description of the change theory that guided the implementation of the QI intervention, the
change ideas that emanated from clinic staff, and implementation of the intervention in the field. We
document the lessons learned in implementation of the QI intervention and various organizational

contextual factors are highlighted either as barriers or facilitators to the QI process.

A highlight of the paper are the health systems’ weaknesses identified by clinic staff and the change
ideas developed and tested to address them. The paper shows the extent to which the QI intervention
was able to improve HIV-TB process indicators between the baseline and withdrawal phase. This
gives the reader a opportunity to observe trends in improvement at all phases of the QI intervention.
In summary, not every HIV-TB process indicator required improvement and those that did could
only be improved to a certain extent. Of the 20 QI clinics only three implemented QI to improve
ART initiation in HIV-TB co-infected patients. This indicator remained above 90% for the duration
of the study. QI was used for HTS and TB screening in 12 and 17 QI clinics, respectively. All QI
clinics worked on improving IPT and VL testing. IPT improved dramatically (increased by 60.5%
from baseline to the withdrawal phase) and VL testing was moderately improved (increased by

12.6% from baseline to the withdrawal phase).

Completed Plan-Do-Study-Act templates and annotated run charts used by QI clinics were a key
resource in explaining the extent to which the QI intervention was successful in some indicators.
Poor baseline performance of the IPT indicator was a major factor contributed to the large
improvement observed in this indicator. A major threat to the QI process is poor data quality and a
lack of access to routine data. The paper ends with a list of lessons learned from the study which
future researchers and implementers could use to inform future scale-up efforts including: careful
selection of clinic staff to attend QI training workshops; considering baseline performance when
setting expectations and targets; making data quality improvement a priority; and creating a work

environment that is supportive of change.
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Abstract

Introduction: : Tuberculosis (TB) remains the most common cause of death among people living with HIV. Integrating HIV and
TB services reduces mortality but is sub-optimally implemented. Quality improvement (Ql) methods offer a low-cost and easily
implementable approach to strengthening healthcare delivery systems. This trial assessed a Ql intervention on key process
indicators for delivering integrated HIV-TB care in rural South African primary healthcare (PHC) clinics.

Methods: Sixteen nurse supervisors, (each with a cluster of clinics) overseeing 40 PHC clinics, were randomized 1:1 to the
intervention or the standard of care (SOC) groups. The Q! intervention comprised three key components: clinical and Ql
skills training, on-site mentorship of nurse supervisors and clinic staff, and data quality improvement activities to enhance
accuracy and completeness of routine clinic data. The SOC comprised monthly supervision and data feedback meetings. From
01 December 2016 to 31 December 2018, data were collected monthly by a team of study-appointed data capturers from
all study clinics. This study’s outcomes were HIV testing services (HTS), TB screening, antiretroviral therapy (ART) initiation,
isoniazid preventive therapy (IPT) initiation and viral load (VL) testing.

Results: The Ql group (eight clusters) comprised 244 clinic staff who attended to 13,347 patients during the trial compared
to the SOC group (eight clusters) with 217 clinic staff who attended to 8141 patients. QI mentors completed 85% (510/600)
of expected QI mentorship visits to QI clinics. HTS was 19% higher [94.5% vs. 79.6%; relative risk (RR)=1.19; 95% Cl: 1.02-
1.38; p=0.029] and IPT initiation was 66% higher (61.2 vs. 36.8; RR=1.66; 95% Cl: 1.02-2.72; p=0-044), in the QI group
compared to SOC group. The percentage of patients screened for TB (83.4% vs. 79.3%; RR=1.05; p=0.448), initiated on ART
(917 vs. 95.5; RR=0.96; p=0.172) and VL testing (72.2% vs. 72.8%; RR=0.99; p=0.879) was similar in both groups.
Conclusions: Ql improved HIV testing and IPT initiation compared to SOC. TB screening, ART initiation and VL testing
remained similar. Incorporating QI methods into routine supervision and support activities may strengthen integrated HIV-
TB service delivery and increase the success of future QI scale-up activities.

Keywords: cluster-randomized; collaboratives; HIV-TB services; integration; primary healthcare clinics; quality improvement

Additional information may be found under the Supporting Information tab of this article.
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1 | INTRODUCTION per 100,000 people, compared to 41 per 100,000 in HIV-

negative TB patients people [1]. To reduce TB-related mortal-

In South Africa (SA), the convergence of the HIV and tuber-
culosis (TB) epidemics created one of the largest HIV-TB co-
epidemics in the world [1]. In 2016, an estimated 59% of
newly diagnosed TB patients were co-infected with HIV and
the TB mortality rate in HIV-TB co-infected patients was 180
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ity in people living with HIV, the World Health Organization
recommended integration of TB and HIV treatment and care
services, hereafter written as HIV-TB services [2]. In practice,
this translates to making both HIV and TB services available
to patients at the same facility, on the same visit day, by the
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Box 1: Package of integrated HIV-TB services
Testing and counselling for HIV in all patients with TB

Intensified case finding for TB in HIV-infected patients
IPT for HIV-positive patients who screen TB negative
ART initiation for all HIV-TB co-infected patients

CPT for HIV-TB co-infected patients

Enhanced retention in care strategies

Enhanced ART and TB treatment adherence strategies,
including, viral load testing coverage

A fully integrated data management system — adopting
the approach of one patient, one appointment, one file
and one data management system

ART, antiretroviral therapy; CPT, cotrimoxazole preventive
therapy; IPT, isoniazid preventive therapy; TB, tuberculosis;
VL, viral load

same clinic team [2]. In resource-constrained settings, HIV-
TB services optimally utilize very limited healthcare resources,
are known to improve AlDS-free survival and preferred by
patients as a cost- and time-saving strategy [2-4].

By 2016, HIV-TB services were routine care in SA and com-
prised: early antiretroviral therapy (ART) for TB patients irre-
spective of CD4 cell count; isoniazid preventive therapy (IPT)
for eligible HIV patients; HIV testing services (HTS) for all
patients, especially TB patients; TB screening and diagnostic
testing [5]. Evidence has surfaced of patients accessing pri-
mary healthcare (PHC) clinics and being missed for HIV and
TB services [6-9]. Integrated HIV-TB service delivery requires
high-level organization and planning by clinic teams against a
backdrop of large patient numbers and constrained resources
[6,7,10,11]. Innovative solutions to strengthen systems for
HIV-TB service delivery are needed [12].

Effective strategies to improve integrated HIV-TB service
delivery are unknown [13]. Quality improvement (Ql) offers
a potential approach for consideration due to its focus on
improving underlying systems and engaging PHC staff to
identify practical, low-cost solutions to address deficiencies
with available resources. [14,15] QI interventions to reduce
mother-to-child HIV transmission and mortality have been
successful in many African countries [16,17]. Little is known
of the effectiveness of QI to impact HIV-TB services [12].

Evaluations of QI effectiveness have rarely been con-
ducted within a randomized controlled trial. Given the con-
siderable commitment of time, effort, financial and human
resources dedicated to implementing QI, rigorous testing of
the approach is warranted. The Centre for the AIDS Pro-
gramme of Research in South Africa (CAPRISA) conducted the
Scaling up TB HIV integration (SUTHI) trial, which tested the
effectiveness of a Ql intervention in improving HIV-TB ser-
vices to reduce mortality in HIV and HIV-TB patients. This
paper assesses the effectiveness of Ql to improve process
indicators of HIV-TB service delivery compared to standard
support and supervision.

83

2 | METHODS

21 |

This is a nested sub-study within the SUTHI trial. The SUTHI
trial design was published elsewhere [12]. SUTHI was a
cluster-randomized trial that tested the effectiveness of a QI
intervention to improve HIV-TB service delivery in reducing
TB-related mortality among HIV, TB and HIV-TB patients. The
trial was conducted between 01 December 2016 and 31
December 2018. At the PHC level in SA, nurse supervisors
typically oversee 3-5 PHC clinics. In the SUTHI trial, the ‘clus-
ters’ were the nurse supervisors. PHC clinics were assigned
to the same study arm as their respective nurse supervisor
and followed up for 18 months. The primary outcome of the
SUTHI trial was all-cause mortality among HIV, TB and HIV-
TB patients. This nested sub-study evaluated a set of process
indicators that typically comprise integrated HIV-TB service
delivery.

Study design

22 |

The SUTHI trial was conducted in two predominantly rural
districts, the Ugu and King Cetshwayo District (KCD), in
KwaZulu-Natal (KZN) Province, SA. Figure 1 shows the study
districts and summarizes the burden of HIV and TB. HIV and
TB are responsible for over a third of all deaths in Ugu and
KCD, 35% and 36%, respectively [18,19].

Study setting

23 |

The KZN District Health Offices provided a list with a total
of 16 nurse supervisors for the Ugu district and KCD. Study
eligibility criteria of nurse supervisors and clinics have been
published elsewhere [12]. The main criterion was acquiring
verbal agreement of nurse supervisors and nurses-in-charge
of individual clinics for study participation. The study statis-
tician randomized supervisors in a 1:1 ratio using computer-
generated randomization. Clinics classified as municipal clin-
ics were automatically excluded as their management and
resource allocation were different to those of typical PHC
clinics (Figure 2). No nurse supervisors or clinics declined or
withdrew their participation.

Randomization

24 |

The QI intervention comprised three essential components
delivered as a ‘package’: (1) training and capacity building of
healthcare workers; (2) in-person QI mentorship of clinic staff;
and (3) data quality improvement (DQI) activities to enhance
reliability of routine clinic data. Figure 3 provides detail on
each component.

The Ql intervention was structured as a Breakthrough
Series Collaborative [20]. Nurse supervisors and their respec-
tive clinics formed a ‘collaborative. The collaborative met at
three QI workshops, timed at 6-month intervals, for QI and
clinical skills training, and shared experiences and best prac-
tices [20]. At least one member of each department within
a clinic (i.e. nurses, lay counsellors and data capturers) and
nurse supervisors participated in QI workshops which were
interactive and promaoted group work.

Study intervention
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Map of KwaZulu-Natal Province A

Map of South Africa

Map of South Africas KZN, KwaZulu-Natal; EC, Eastern
Cape; WC, Western Cape; NC, Northern Cape; NW, North
West; GP, Gauteng Province; LP, Limpopo Province; FS,
Free State; MP, Mpumalanga Province.

Map of KwaZuh-Natal: TB, Tuberculosis;

* Source: The 2017 National Antenatal Sentinel HIV Survey
key findings, South Africa!®

*Source : Health Systems Trust, District Health Barometer o 50 100

Antenatal HIV Prevalence: 39.1.4%"
HIV-TB co-infection: 59.9% *
Deaths caused by TB and HIV: 36% *

Antenatal HIV prevalence: 43.4.7%"
HIV-TB co-infection rate: 60.5% *
Deaths caused by TB and HIV: 35% *

2015/2016 18

Figure 1. Map of KwaZulu-Natal Province in South Africa.

Between QI workshops, a study-appointed QI nurse men-
tor conducted in-person mentorship visits to clinics to rein-
force workshop content, review clinic data and guide change
idea development. Figure 4 illustrates the timing of workshops
and mentorship visits. The Plan-Do-Study-Act cycle was the
guiding framework to develop, test and improve upon change
ideas for HIV-TB service delivery. Box 1 lists the set of rou-
tine HIV-TB integration services that the collaborative aimed
to improve [12].

Lastly, DQI activities were conducted to ensure that the
most accurate and complete data possible were available to
QI clinic teams to drive the QI process and for research pur-
poses (Figure 3).

25 |

All study clinics received standard support for all health
services, including HIV and TB services. Standard support
activities comprised: (1) monthly clinic-based visits by the
nurse supervisor; (2) quarterly visits by the District Man-
agement Team (DMT), usually represented by the TB and
HIV/ART/STI/TB (HAST) Managers from the district health
office; and (3) monthly performance monitoring and feedback
meetings hosted by the DMT to identify gaps in HIV and
TB service delivery. Supervisory visits typically consisted of
file and summary data reviews, with feedback to senior clinic
management. In April 2016 (8 months prior to the SUTH
trial), the Department of Health (DOH)-initiated monthly per-
formance monitoring meetings called ‘Nerve Centre Meetings’
in both districts. These mandatory meetings were the key

Standard support and supervision
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mechanism through which facilities received feedback on per-
formance and were typically attended by at least one repre-
sentative from each facility. Assistance to clinics by local non-
governmental organizations (NGOs) is common in the South
African healthcare context. Prior to and during the study, PHC
clinics in both districts received technical support from local
NGOs, such as direct patient care, clinical and data manage-
ment training. DQI activities were conducted in standard of
care (SOC) clinics to ensure comparability in data between
both groups.

26 |

Figure 4 illustrates the timing of study activities in both study
groups. Baseline was defined as the period 6 months prior to
study enrolment. The 18-month follow-up period was divided
into three phases of é-months duration, and each phase con-
tained a different level of QI support. The lead-in phase was
the period from months 1 to 6, when the first of three QI
workshops was completed, and bi-weekly QI mentor visits
commenced. The intensive phase was the period from months
7 to 12 when the second and third QI workshops were com-
pleted, and bi-weekly QI mentor visits continued. The QI
intervention was at its maximum strength in this phase. The
withdrawal phase was the period from months 13 to 18 with
minimal Ql support, reduced to once-a-month visits.

Two study-appointed QI mentors were expected to each
make at least 30 QI visits per clinic during the study. This
comprised 24 QI visits (two visits per month) in the lead in

Study procedures and phases
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16 Nurse Supervisors (clusters)
overseeing 79 PIIC clinics

Excluded 39

municipal clinics

16 Nurse Supervisors with 40 PHC
clinics randomized (1:1)

QI Group
8 Nurse Supervisors with 20 clinics
Mean clinics per cluster:2.5 (SD=1.3)
Number of clinic staff: 244

Figure 2. Randomization of nurse supervisors and respective clinics.

and intensive phases and six QI visits (one visit per month) in
the withdrawal phase.

From 01 December 2016 to 31 December 2018, data
were collected monthly by study-appointed data capturers.
Paper-based registers, patient charts and patient electronic
databases were the data sources for HIV-TB process indica-
tors. Quarterly reports from the National Health Laboratory
Service and Electronic TB Register were used to assess the
number of sputum samples sent for TB diagnostic tests and
confirmed TB patients. Summaries of data were recorded on
a study data collection form and transmitted via fax to a cen-
tral database.

27 |

For this sub-study, we assessed changes in key process indi-
cators representative of integrated HIV-TB healthcare service
delivery. Table 1 lists and defines the process indicators and
the data elements (numerators and denominators) that were
used to calculate proportions of patients who were eligible
for and received HIV-TB services. HIV-TB process indicator
performance was aggregated at the month-level. Patients who
received a service (counted in the numerator) are a sub-group
of the patients who were eligible for the service (counted in
the denominator). Occasionally, patients received the service
in the next month and were subsequently added to the previ-
ous month’s data.

Study outcomes

3 | STATISTICAL ANALYSIS

In this study, the cluster was the unit of analysis, hence,
all clinics and its respective patients in a cluster we consid-
ered as one unit. Study group proportions per study phase
were calculated as follows: First, the proportions per cluster

85

SOC Group

8 Nurse Supervisors with 20 clinics
Mean clinics per cluster: 2.5 (SD=1.41)
Number of clinic staff: 217

were calculated by summation of numerators divided by the
sum of the denominators of all respective clinics in a cluster
per month. A proportion of zero was replaced with 0.00001
(or 0.001 when using percentages). If a denominator was
zero (i.e. no one was eligible), then that month was ignored.
Second, we calculated cluster-specific geometric means (GM)
across months associated with a phase (Figure 4). Third, study
group-specific GM were calculated as cluster-specific propor-
tions per phase. An unpaired t-test was used to compare the
study groups.

The relative risk (RR) between study groups was calculated
to provide a measure of the improvement within each phase.
Changes in HIV-TB process indicator performance between
baseline and intensive phase are shown as the QI interven-
tion was at its maximum strength during this phase (Figure 4).
In a post-hoc analysis, HIV-TB pracess indicators of interest
were stratified by cluster-specific patient volume to under-
stand how results varied within clusters of different sizes.
We sorted cluster-specific patient volume into three cate-
gories with the following ranges: category 1 included clus-
ter headcounts of less than or equal to 2500 (<2500), cate-
gory 2 included cluster headcounts of greater than 2500 and
less than or equal to 3500 (> 2500 <3500) and category 3
included cluster headcounts of greater than 3500 (>3500).
Statistical analyses were performed using SAS (SAS Institute,
Cary, NC, USA) version 9.4.

3.1 |

The SUTHI trial was approved by the Biomedical Research
Ethics Committee of the University of KwaZulu-Natal
(BF108/14). Participant informed consent was waivered
for this study. The KZN Health Research and Knowledge

Ethics and gatekeeper permissions
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Table 1. Definitions of HIV-TB process indicators

HIV-TB services

HIV-TB process indicator

Data elements used to express
process indicators as a proportion

Primary data
sources®

HTS for PHC clinic attendees

TB screening among PHC clinic
attendees (TB screening)

Confirmed new TB cases

TB confirmed patients initiated onto
TB treatment

IPT initiation among eligible new
ART patients (IPT initiation)

ART initiation among HIV-TB
co-infected patients

VL testing at month 12 after ART
initiation (VL testing)

Proportion of patients who accessed
HIV tests, as a percentage of the
clinics’ HIV testing target

Proportion of new TB patients tested
for HIV

Proportion of new TB patients tested

HIV positive

Proportion of clinic attendees screened
for TB signs or symptoms

Proportion of Xpert MTB/RIF tests with
a 'TB detected’ outcome

Proportion of patients with a TB
confirmed Xpert MTB/RIF* result
initiated onto TB treatment

Proportion of new ART patients initiated
onto IPT

Proportion of HIV-TB services
co-infected patients initiated on ART

Proportion of eligible ART patients who
had a VL test 12 months after
initiating ART

Numerator: Number of patients tested
for HIV

Denominator: Clinic assigned target for
HTS2

Numerator: Number of new TB patients
tested for HIV

Denominator: Number of new TB
patients

Numerator: Number of TB patients
tested HIV positive

Denominator: Number of new TB
patients tested for HIV

Numerator: Number of clinic attendees
screened for TB signs and symptoms
(adults and children)

Denominatar: Clinic headcount?

Numerator: Xpert MTB/RIF tests with a
‘TB detected’ outcome

Denominator: Number of sputum
samples collected for Xpert MTB/RIF
testing for initial TB diagnosis

Numerator: Number of patients initiated
onto TB treatment

Denominator: Number of patients with a
TB detected’ MTB/RIF result

Numerator: Number of new ART
patients initiated on IPT

Denominator: Number of new ART
patients with no signs or symptoms of
TB

Numerator: Number of HIV-TB
co-infected patients initiated on ART

Denominator: Number of confirmed TB
patients tested positive for HIV

Numerator: Number of ART patients
who received a VL test at month 12
after ART initiation

Denominator: Number of ART patients
eligible for a VL test at month 12
after ART initiation

HTS Register

ETR

TB screening
register

NHLS

ETR

Patient file

ART register

TIER.Net

Abbreviations: ART, antiretroviral therapy; ETR, Electronic TB Register; HTS, HIV testing services; IPT, isoniazid preventive therapy; NHLS,
National Health Laboratory Services; PHC, primary healthcare; TIER, Three Integrated Electronic Registers; TB, tuberculosis; VL, viral load.

Xpert MTB/RIf, a rapid, molecular, cartridge-based test used for tuberculosis diagnostics that provides an immediate rifampicin resistance result.
3All primary healthcare clinics are given an HIV testing services target each year by the respective District Health office. Targets were calcu-
lated based on HIV prevalence and patient population within a clinic's catchment area.
bNumber of people accessing any health services at a facility during a specified period.

tData sources listed were considered the primary source of data but if necessary other data sources were used to verify data.
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|2¥ Dataquality improvement

* Bi-weekly site visits by aroving study-
appointed data team

» Data quality checks of ART and TB registers
for completeness and accuracy

* Feedback to clinic teams on findings, suchas,
missing data entries and erroneous data

*  Merged HIV and TB patient data into a single
electronic database

e Addressing backlogs in electronic patient data
capturing

+  Bi-annual reviews comparing consistency in
chart note data to electronic databases
(example, treatment start dates, unique
identifiers, laboratory results, patient
demographics)

Training and capacity building
of healthcare workers

f

Conducted QI workshops which covered:

- Principles and practice of QI methods

- Root cause analysis techniques

- Development of SMART aim statements

- Measurement of process outcomes

- Generating change ideas

Promoted peer-to-peer feedback on progress and
best practices

Facilitated sharing of data, experiences, failures,
and successes among QI teams

Reinforced clinical guidelines and conducted
refresher HIV and TB guideline training

&

Counsellors and Data Capturers)

data

In-person QI mentorship and coaching of clinic staff

* Bi-weekly in-person mentorship and coaching of QI clinic teams by a QI Nurse mentor
* In situ refresher training of treatment guideline requirements
» Assembled a diverse team of healthcare workers from all essential clinic departments (Nurses, Lay

* Change ideas developed by clinic staff toimprove HIV-TB processes included:
Focus on acute patients for TB screening and HTS
Daily data quality checks to ensure accuracy and completeness of registers used to report routine

Identifying and tagging patients’ files as reminders for IPT initiation OR VL testing at next visit
Implementing strategies to empower patients and remind staff'to conduct HIV testing and TB
screening (example, health education in waiting areas, large posters showing TB signs and
symptoms pre-printed TB screening checklists readily available for use)

Figure 3. The three-component quality improvement intervention.

Management committee granted permission to access PHC
clinics in the study districts.

4 | RESULTS

Between 01 April 2016 and 30 June 2016, 16 nurse super-
visors and 79 clinics under their oversight were screened
for the SUTHI trial. All nurse supervisors agreed to partici-
pate; however, 39 municipal clinics were ineligible, hence, 40
clinics were included in the randomization (Figure 2). Eight
nurse supervisors overseeing 20 clinics were randomized to
the QI group and 16 nurse supervisors overseeing 20 clin-
ics were randomized to the SOC group. In the Ql group,
244 clinic staff who served 13,347 HIV and HIV-TB patients
were exposed to QI mentorship. In the SOC arm, 217 PHC
staff, who served 8141 HIV and HIV-TB patients, received

standard support and supervision. The mean headcount was
34488 [Standard Deviation (SD)=1833.1%] and 70% (14/20)
of clinics were high-burden in the Ql group compared to
a mean headcount of 2836.4 (SD=993.8) and 55% (11/20)
high-burden clinics in the SOC group (Table 2). Table 3 shows
the proportion of completed visits per QI group cluster. Ql
mentors completed 85% (510/600) of expected visits. Com-
pleted visits across the eight clusters ranged from 77% to
100%.

The QI intervention addressed five of the eight HIV-TB ser-
vices in Box 1, specifically: HTS, TB screening, IPT initiation,
ART initiation in HIV-TB co-infected patients and viral load
(VL) testing at 12 months on ART. An integrated electronic
TB and HIV data systems was rolled-out at the start of the
trial and implemented in all clinics. Missing data and limited
study resources were barrier to addressing cotrimoxazole pre-
ventive therapy (CPT) and retention in care.

87



S Gengiah et al. Journal of the International AIDS Society 2021, 24:e25803

http:/onlinelibrarywiley.com/dei/ 10, 1002 /jia2.25803/full | https://doi.org/10.1002/ia2.25803
g i « QI workshop 1 %-Bi- in-pe:soné « Monthly in-person
S BaselineData | «Bi-weeklyin-person | QIMentorvisits | QI Mentor visits
2 Collection E QI Mentor visits 3 » QI workshop 2 i * SOC plus DQI
© i SOC plus DQI { +Qiworkshop3 |
: {+SOCplusDQI |
=] _ : : :
g Baseline Data E SOC plus DQI % SOC plus DQI E SOC plus DQI
§ Collection | ' :
> E H : H
S5 4 3 2 -1 01 2 3 4 5 6 7 8 § 10 11 12 13 14 15 16 17 18
E g Baseline Lead-in Intensive Withdrawal

Figure 4. Study procedures and sequence of events.

Table 2. Baseline characteristics of the quality improvement
(Ql) group and standard of care (SOC) group clusters

Table 3. Expected quality improvement (QI) visits completed in
the QI group clusters

Ql group SOC group

Patients in care, mean per
month (SD)

Patient headcount® 3448.8 (1833.1)

10476 (125045)

133.8 (128.5)

28364 (993.8)
6530 (443.3)
84.7 (60.3)

HIV patients in care

HIV-TB patients in care
Clinic categorization n/N (%)
14/20 (70%)
6/20 (30%)

11/20 (55%)
9/20 (45%)

High-burden clinics
Low-burden clinics
Staff complement (n)

NIMART trained nurses® 79 79
TB trained nurses? 29 39
Enrolled nurses 27 17
Data capturers 30 29
Lay counsellors 43 38
Community caregivers 274 286
Nurse:patient ratio

Monthly nurse:patient ratio 1:308 1:266

Abbreviations: NIMART, Nurse Initiated Management of Antiretrovi-
ral Therapy: Ql, quality improvement; SD, Standard Deviation; SOC,
standard of care; TB, tuberculosis.

3Refers to all patients accessing the clinic for any care service.
bMean monthly patient headcount >2500 = High burden, < 2500
=Low burden.

“Refers to nurses who are initiating and managing patients on ART
after undergoing the necessary training provided by an appropriate
service provider. NIMART training was not provided in the study
9Refers to nurses who are initiating and managing TB patients after
undergoing the necessary training provided by an appropriate service
provider. Training for TB treatment initiation and management of TB
patients was not provided in the study.

88

QI group clusters

Number Actual visits Expected Percentage of
of clinics per cluster  visits per expected visits
Cluster  (n) (n) cluster (N)  completed (%)
11 1 25 30 83
12 1 26 30 87
13 3 73 70 81
16 3 84 70 23
17 4 92 120 77
18 ¥ 30 30 100
112 1 100 120 83
114 3 80 90 89
Total 20 510 4600 85

Abbreviations: |, intervention (i.e. the QI group); Ql, quality improve-
ment.

Table 4 compares the performance of the QI and SOC
groups at the baseline and intensive phases.

At baseline, both groups were similar in performance for all
process indicators. The QI group improved HTS by 9.7% from
84.8% (95% Cl: 75.5-95.3) to 94.5% (95% Cl: 91.9-97.1),
compared to a decline of 5.7% from 85.3% (95% Cl: 74.9-
97.2) to 79.6% (95% Cl: 68.7-92.3) in the SOC group. By the
intensive period, HTS was 19% higher in the QI group than
in the SOC group (94.5% vs. 79.6%; RR=1.19; 95% CI: 1.02-
1.38; p=0.029). Figure 5a concurs with this finding and shows
higher monthly HTS performance in the QI group between
months O and 13. Thereafter, the QI group maintained its per-
formance and the SOC group increased its performance (Fig-
ure 5a).
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Table 4. Comparison of HIV-TB service delivery between quality improvement and standard of care groups

Ql group SOC group
Percentage (95% Percentage (95% RR (95% CI) p-value
N Cl) N Cl)

HTS for PHC clinic attendees
Baseline 40,184 84.8 (75.5-95.3) 28,666 85.3 (74.9-972)
Intensive phase 35,164 ?4.5 (91.9-97.1) 32,839 79.6 (68.7-92.3) 119 (1.02-1.38) 0.029*
HTS in TB patients
Baseline 284 88.7 (79.6-98.9) 581 85.7 (78.3-93.7)
Intensive phase 217 92.8 (88.3-97.4) 542 91.3 (87.1-95.7) 1.02 (0.96-1.08) 0.589
TB screening for PHC clinic attendees
Baseline 470,192 76.2 (65.4-88.9) 360,028 78.9 (68.3-91.1)
Intensive phase 442127 83.4 (76.5-90.9) 354,339 79.3 (70.1-898) 105 (0.92-121) 0.448
ART initiation among HIV-TB patients
Baseline 657 95.8 (93.3-98.3) 380 98.9 (97.6-100.0)
Intensive phase 547 91.7 (86.3-97.4) 333 95.5 (93.1-98.0) 0.96 (0.90-102) 0.172
Initiating isoniazid preventive therapy (IPT) among eligible new ART patients
Baseline 5004 15.9 (4.8-52.5) 2739 277 (16.2-47.1)
Intensive phase 3138 61.2 (50.6-74.1) 1884 368 (22.8-594) 166 (1.02-272) 0.044"
WL testing at month 12 after ART initiation
Baseline 3082 61.4 (56.4-66.8) 2183 575 (45.7-724)
Intensive phase 4663 72.2 (65.0-80.1) 2816 728 (66.4-798) 0.99 (0.87-1.12) 0.879
Additional outcomes
Confirmed new TB cases, % (n)
Baseline 6720 8.7 (583) 4655 7.9 (369) 08 .
Intensive phase 6007 2.9 (598) 4531 8.1 (365) 1.8 .
TB confirmed patients initiated onto TB treatment, % (n)
Baseline 583 98.5 (574) 93.8 (346) 4.7 .
Intensive phase 598 87.5 (523) 885 (323) -1.0 :

Abbreviations: ART, antiretroviral therapy; Cl, confidence interval; HTS, HIV testing services; IPT, isoniazid preventive therapy; PHC, primary
healthcare; Ql, quality improvement; RR, relative risk; SOC, standard of care; TB, tuberculosis; VL, viral load.

*p-value significant at <0.05.
*Only quarterly summary data were available.

At baseline, IPT initiation rates in the QI and SOC groups
were 15.9% (95% Cl: 4.8-52.5) and 27.7% (95% Cl: 16.2-
47.1), respectively. By the intensive phase, IPT initiation rates
were 61.2% (95% Cl: 50.6-74.1) and 36.8% (95% Cl: 22.8-
59.4) in the QI and SOC groups, respectively, RR=1.66; 95%
Cl: 1.02-2.72; p=0.044 (Table 4). Table S1 shows the study
groups’ performance in the lead-in and withdrawal phases.
In the withdrawal phase, the QI group achieved IPT ini-
tiation rates of 76.4% (95% Cl: 66.3-88.1), compared to
50.8% (95% Cl: 36.2-71.2) in the SOC group, RR=1.51;
95% Cl: 1.06-2.14; p=0.026. Figure 5c illustrates the sus-
tained higher improvement in the QI group during the
study.

TB screening, ART initiation in HIV-TB patients and VL
testing in QI compared to SOC groups were (83.4% vs.
79.3%; RR=1.05; 95% CI: 0.92-1.21; p=0.448), (91.7 vs. 95.5;
RR=0.96; 95% Cl: 0.90-1.02; p=0.172) and (72.2 vs. 72.8;
RR=0.99; 95% Cl: 0.87-1.12; p=0.879), respectively (Table 4).
Figures 5b-e illustrate the similarity in monthly performance
between the study groups.
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Figure S1 shows the IPT initiation rates for QI and SOC clus-
ters sorted into three categories representing patient volume.
Of the eight QI clusters, four were classified as category 1
and four as category 3. Of the eight clusters in the SOC
group, one was classified as category 1, six as category 2 and
one as category 3.

In the QI group, category 1 clusters had baseline IPT initi-
ation rates that ranged from 0.9% to 22.7% and the size of
improvement ranged from 30.4% to 68.3% (Figure S1). Cat-
egory 3 clusters had baseline IPT initiation rates that ranged
from 35.8% to 45.0% and size of improvements ranged from
3.4% to 54.7%. In the SOC group, the category 1 cluster
had a baseline IPT initiation rate of 8.7% and improved to
10.0%. Category 2 clusters and the one category 3 cluster
made improvements in IPT initiations that ranged from 10.6%
to 21.7% and 29.7%, respectively.

Figure S2 shows cluster-specific HTS rates for QI and
SOC clusters. In the QI group, category 1 clusters achieved

Post-hoc analysis
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Figure 5. HIV-TB process indicator performance in quality improvement and standard of care groups.

baseline HTS rates which ranged from 85.2% to 98.6% and
improvement rates that ranged from 0.8% to 29.7%; cate-
gory 3 clusters achieved baseline rates of 64.7-90.7% and
improvement sizes ranged from 0.8% to 29.7%. In the SOC
group, categories 1, 2 and 3 were 83.6%, 63.2-100% and
79.4%, respectively, at baseline. In category 2, five clusters
showed decreases in HTS rates, which ranged from 0.5% to
20.8%.

5 | DISCUSSION

This trial demonstrated the effectiveness of Ql interventions
in improving two key HIV-TB services, HTS and IPT initiation.
The QI intervention did not significantly improve ART initi-
ation in TB patients, TB screening and VL monitoring com-
pared to the SOC group. CPT and retention in care for HIV-
TB patients were not addressed by the intervention because
resources required to locate and capture large amounts of
missing data were beyond the budget and time frame of
the study. Instead, the study leadership took a decision to
focus on indicators for which data were adequately avail-
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able and improvement activities would make a meaningful
impact.

The Ql group’s improvement of IPT initiations can be
attributed to low baseline performance that offered large
room for improvement and a comprehensive set of change
ideas, which included: identification of a common time to start
IPT after ART initiation (either 7, 14 or 30 days); develop-
ment of an early identification system for patients eligible for
IPT (e.g. tagged patient files); TB screening refresher train-
ing to boost nurses’ confidence to rule out TB; and clarifying
staff responsibilities for IPT recording, stock control and data
quality checks. In the QI group, small clusters made larger
improvements in IPT initiation than large clusters, likely due
to better coordination of efforts. HTS is a well-established
service within the public health sector and intervention gen-
erated an appreciable increase in HTS rates in larger clus-
ters. Change interventions, such as group pretest counselling
in waiting areas and targeting acute patients, maximized the
larger clinics” ability to offer HTS to large numbers of patients
accessing the facility.

In SA, ART coverage among TB patients is 88%, an
indication of the successful ART programme scale-up and
strong national policy. The pre-existing high performance
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precluded our ability to show an impact of QI for this
service [21]. For TB screening, proportions were reduced
due to over-inflated headcount data (the denominator) that
erroneously included patients’ caregivers or accompany-
ing family members not accessing services at the clinic.
Despite DQI efforts, this data inaccuracy persisted in the
study.

The Ql intervention created a ‘demand for VL test
completion reports, which are generated from electronic
patient databases, and were only as accurate as the data
entered. Backlogs in data capture prevented generation of
timely and trustworthy reports. We dedicated approximately
6 months to addressing WL data backlogs which limited
the time available to effectively address VL testing. Trac-
ing patients to return for VL tests was resource-intensive
and required already scarce human and infrastructure
resources.

Improvements in HIV-TB service delivery after QI imple-
mentation have been observed in other studies. A Thai study
evaluated QI in HIV care services between 2002 and 2008,
and showed 75.0% improvement in TB screening (24.0-
$9.0%) [22]. The size of improvement is likely due to intro-
duction of new TB services rather than strengthening pre-
existing services as per our project. A Namibian QI pro-
gram had similar TB screening improvement (81.0-87.0%) to
our study, but attained modest IPT initiation improvements
(16-28%) [23].

We acknowledge the impact of the DMTs in SOC group
improvements. A Ugandan study showed performance feed-
back to be an effective intervention in improving TB ser-
vices, however, was unable to establish its sustainability
[24]. Our study demonstrated sustained improvement in
SOC group clinics. The influence of the DMTs is observed
in HTS, particularly a rapid improvement in HIV testing
after a notable decline between months 1 and 6 (Fig-
ure 5a); however, TB screening and VL testing remained
unchanged. IPT initiations improved and were sustained in
the SOC group; however, the size of improvements was
lower than in the QI group. While the DMTs were effec-
tive in making improvements, QI methods intensified that
improvement.

We recommend that future scale-up activities should ini-
tially target poor performing indicators to showcase the large
improvements that are possible with Ql and use these early
successes to attract more clinics or districts to adopt Ql. A
systematic review of 27 QI collaboratives found that base-
line performance levels in indicators <50% were 10 times
more likely to reach levels of >80% [25]. Implementers of
scale-up should consider directing more resources and sup-
port to large clinics, particularly if interventions required are
complex. Well-established services should still be considered
for improvement to encourage re-assessment of ingrained sys-
tems that could benefit from revitalization. Lastly, the afford-
ability and sustainability of QI interventions may be enhanced
if DMTs (or similar group in other settings) complemented
performance feedback with the structure, strategies and tools
offered by QL.

Ql collaboratives, as a scale-up approach, have been
widely adopted in high-income countries and have rapidly
spread to low- and middle-income countries [26,27]. How-
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ever, costs associated with implementing collaboratives are
a potential scale-up barrier [28]. Cost considerations, specif-
ically at the start-up phase, include face-to-face meet-
ings, in-person mentorship visits, clinicians’ time spent on
clinical skills training, baseline data clean-up and analy-
sis, coordination of Ql collaborative activities, and adminis-
trative and personnel support [28,29]. Encouragingly, stud-
ies show that QI collaboratives can be cost-effective in
improving implementation of clinical guidelines for acute and
chronic conditions [28]. The benefit to large populations and
reduced need for expensive treatment and high-care are
cost savings that outweigh the costs of the QI collaborative
itself [28].

In SA, a scale-up strategy for Ql collaboratives to improve
HIV-TB services is achievable with optimal use of resources
and systems, namely the Nerve-Centre meetings. Success-
ful scale-up requires a national leader to manage and coor-
dinate activities. To this end, local NGOs have an impor-
tant role to play. A previous partnership between the SA
DOH and a network of NGOs to improve prevention of
mother-to-child HIV transmission was highly successful [30].
In Table 52, we outline the scale-up activities and resource
inputs needed, namely: (1) partnership between the SA
DoH and NGOs, (2) development of a best-practices pack-
age; (3) skilled QI trainers to build QI capacity; and (4)
mechanisms for distribution and access to QI training and
tools.

This study had limitations. Larger clusters were random-
ized to the QI group, which may have been prevented if
Nurse Supervisors were matched by patient volume. Matching
was not possible as groups of clinics were assigned to Nurse
Supervisors by the SA DOH, driven largely by geographic
location. Further, matching of clusters would have introduced
limitations in conducting analyses (loss of degrees of freedom)
and in making statistical inferences. Contamination between
the QI and SOC group clinics cannot be ruled out. Highly
motivated DMTs frequently and consistently reviewed data
with study clinics and were privy to QI trainings and mate-
rials. Both Ql and SOC group staff attend DMT meetings
and sharing of ideas and best practices were unavoidable
and potentially reduced the true difference between the
groups.

6 | CONCLUSIONS

Ql interventions were effective in improving HTS and IPT ini-
tiations. Contexts where performance feedback is a routine
practice likely enhance the success of Ql interventions. Ql
methods can complement and strengthen standard supervi-
sion and support; however, poor data guality is a threat to the
success of Ql interventions.
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4.2.3 Discussion of Paper |1

Paper Il addressed specific objective 1 of the PhD thesis. This paper was accepted by the Journal of
the International AIDS Society on 05 August 2021 and is currently in production. Paper | primarily
described the QI theory and approach that was adopted and used only the QI group data from
baseline to the withdrawal phase to demonstrate the size of improvements (if any) throughout the
study for the purpose of examining trends and illustrating challenges. In Paper Il, a comparison of
the QI group and SOC group is undertaken between baseline and the intensive phase (when the
intervention was at its maximum strength). This paper adopts a more analytical approach to whether
the QI intervention was an actual success. To my knowledge there are no other studies that used a
cluster-randomized trial design to assess the effectiveness of a QI intervention to improve integrated
HIV-TB services. The strength of this paper is the presence of the standard of care group which
represent typical SA DOH clinics to which the QI group clinics were compared to determine if

improvement would have occurred anyway.

The highlight of paper 11 were the significantly higher rates of IPT initiation and HTS observed in
the QI group compared to the SOC group. In the QI group, the IPT initiation rate was 15.9% (95%
Cl:4.8-52.5) at baseline which improved nearly 4-fold in the intensive phase [61.2% (95% CI:
(50.6%-74.1%)]. In comparison the SOC group, which had an initial IPT initiation rate of 27.7%
[95% CI: (16.2%-47.1%)] and improved to 36.8% (95% CI: 22.8%-59.4%). In the QI group HTS
was 84.8% (95% ClI: (75.5%-95.3%) at baseline and improved to 94.5% (95% CI: 91.9%-97-1%) in
the intensive phase. In the SOC group, HTS decreased from 85.3% (95% CI: 74.9%-97.2%) at
baseline to 79.6% (95% CI:68.7%-92.3%) in the intensive phase. TB screening, viral load testing and
ART initiation among co-infected HIV-TB patients improved in both arms with no statistically

significant difference in performance between the two arms.

An important finding of the paper is that the efforts of the District Management Team (DMT) played
a role in the improvement observed in the SOC group. This study was conducted in a context where
performance monitoring and feedback to clinics is a routine activity embedded in standard of care,

hence, we observed the capability of the SOC group to also make improvements.

QI complements and strengthens standard supervision and if resources can be allocated for QI
mentorship and training, it should be incorporated into routine support for primary healthcare clinics.
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Abstract

Background: A quality improvement (Ql) collaborative approach to enhancing integrated HIV-Tuberculosis (TB)
services may be effective in scaling up and improving the quality of service delivery. Little is known of the role of
organizational contextual factors (OCFs) in influencing the success of QI collaboratives. This study aims to determine
which OCFs were associated with improvement in a QI collaborative intervention to enhance integrated HIV-TB

services delivery.

Methods: This is a nested sub-study embedded in a cluster-randomized controlled trial. Sixteen nurse supervisors
(clusters) overseeing 40 clinics were randomized (1:1) to receive QI training and mentorship, or standard of care
support (SOQ). In the QI arm, eight nurse supervisors and 20 clinics formed a “collaborative” which aimed to
improve HIV-TB process indicators, namely HIV testing, TB screening, isoniazid preventive therapy (IPT) initiations,
viral load testing, and antiretroviral therapy for TB patients. OCFs measured at baseline were physical infrastructure,
key staff, flexibility of clinic hours, monitoring data for improvement (MDI), and leadership support. Surveys were
administered to clinic staff at baseline and month 12 to assess perceptions of supportiveness of contexts for
change, and clinic organization for delivering integrated HIV-TB services. Linear mixed modelling was used to test

for associations between OCFs and HIV-TB process indicators.
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Results: A total of 209 clinic staff participated in the study; 97 (464%) and 112 (53.6%) from QI and SOC arms,
respectively. There were no differences between the QI and SOC arms scores achieved for physical infrastructure
(78.9% vs 64.7%; p = 0.058), key staff (958 vs 92; p = 0.270), clinic hours (669 vs 65.5; p = 0.900), MDI (633 vs 65; p =
0.875, leadership support (460 vs 574; p = 0.265), and perceptions of supportiveness of contexts for change (76.2 vs
79.7; p = 0.128 and clinic organization for delivering integrated HIV-TB services (74.1 vs 80.1; p = 0.916). IPT initiation

was the only indicator that was significantly improved in the parent study. MDI was a significantly associated with
increasing IPT initiation rates [beta coefficient (8) = 0.004; p = 0.004].

Discussion: MDI is a practice that should be fostered in public health facilities to increase the likelihood of success
of future QI collaboratives to improve HIV-TB service delivery.

Trial registration: Clinicaltrials.gov, NCT02654613. Registered 01 June 2015.

Keywords: Quality improvement collaboratives, HIV-TB integration, Cluster-randomized trial, Organizational

contextual factors, South Africa

Contributions to the literature

e (Ol uptake maybe enhanced in settings where monitoring
data for improvement has been a routine practice.

e The effects of Ql interventions are enhanced in contexts that
are supportive of change and well organized for delivering
integrated HIV-TB services.

o The Context Assessment for Community Health tool should
be considered for rapid assessment of whether a setting is
receptive and ready for change.

e Fostering a culture of using data for improvement can be
facilitated by ensuring data is accurate and accessible to

clinic teams,

Background

Among high burden countries for tuberculosis (TB),
South Africa ranks second highest for TB incidence
rates, estimated at 615 cases per 100 000 population [1].
Fifty-eight percent of new TB cases are co-infected with
HIV and mortality rates among HIV-TB co-infected
cases (62 per 100 000 population) are double that of TB
mono-infected cases (38 per 100 000 population) [1].
The World Health Organization’s End TB Strategy set
ambitious targets to reduce TB incidence and mortality
by 90% and 95%, respectively, by 2035 [2]. South Africa
has a significant contribution to make in achieving these
targets and addressing the HIV-TB burden is a key pub-
lic health priority [3]. To this end, the South African Na-
tional Department of Health treatment guidelines,
recommend integrated HIV-TB services, care, and treat-
ment as routine care [4]. Recent studies have highlighted
gaps in integrated HIV-TB service delivery such as pa-
tients missed for screening and diagnosis of HIV and TB
[5-7]; missed viral load monitoring [8]; and sub-optimal
coverage of TB prevention treatment for eligible HIV pa-
tients [1].
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Missed opportunities to offer HIV-TB services to pa-
tients already accessing healthcare point to health sys-
tems weaknesses at the frontline of healthcare. Quality
improvement (QI) methods offer an ideal solution to im-
prove underlying systems for HIV-TB service delivery
[9]. QI collaboratives offer a potentially effective strategy
to facilitate scale-up of best practices in HIV-TB service
delivery [9]. While there are many adaptions of QI col-
laboratives, the essential components include (i) different
facility teams work together to improve performance on
a common health topic, led by a faculty of experts; (ii)
sharing of experiences, change ideas, and best practices
between clinic teams; and (iii) mentorship of clinic
teams to develop and rapidly test change ideas for a
given improvement aim [10]. This approach is premised
on the principle that group learning accelerates the gen-
eration of change ideas and optimally utilizes experts to
facilitate learning and inform best practices [10, 11].

First becoming popular in high-income countries be-
fore spreading to low- and middle-income countries, QI
collaboratives are widely adopted and utilized for im-
provement in a multitude of health topics since their
introduction over 30 years ago [10, 11]. As the strategy
proliferated, concerns regarding lack of clear evidence of
effectiveness, cost-effectiveness, replicability, and sus-
tainability have been raised [10-15].

A systematic review of QI to improve antiretroviral
(ART) uptake reported modest improvement with wide
variations between QI collaboratives from one setting to
the next; median improvement was 22% ranging from
12.8 to 29.8% [16]. Similarly, a review of 29 QI collabo-
ratives, specifically from low- and middle-income coun-
tries, found variations in improvement; however, larger
improvements were more likely when a training compo-
nent was added to the QI collaborative strategy as op-
posed to QI collaborative alone [14]. On its own, QI
collaboratives showed no to little improvement in pa-
tients’ outcomes (median effect size (MES) less than 2%);
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however, combined with a training component, both
patients’ outcomes (MES of 111.6%) and healthcare
provider practice outcomes (MES from 52.4-63.4%)
improved [14].

The variation between settings suggests that what
works in one setting may not work in other settings
[10]. Much of the explanations for the variations is at-
tributed to “organizational context” and the inherent dif-
ferences and uniqueness of organizations, individuals,
and teams from one setting to another [17]. The Pro-
moting Action on Research Implementation in Health
Services (PARIHS) framework defines “context” as the
environment or setting in which people receive health-
care services, or the environment in which the proposed
change is to be implemented [18, 19].

The few studies that investigated contextual factors in-
fluencing the QI outcomes, attribute variations to base-
line performance (low performing indicators have a
larger room for improvement) [13], simplicity of inter-
ventions [20], and clinic team characteristics such as
leadership, access to resources, and clinical skills [21,
22]. In recent literature, supportiveness of organizational
contexts for change is emerging as a key factor for
implementing new interventions or changes [23, 24].
Given the use of experts, time away from clinics to at-
tend collaborative meetings, and in-person mentorship
activities, QI collaboratives represent a substantial in-
vestment in time and resources and have been cited as
costly [12]. Understanding which and how contextual
factors impact QI collaboratives is important to enhance
success and sustainability of this strategy [11, 17].

The Scaling up TB/HIV Integration (SUTHI) trial
tested the effectiveness of a QI collaborative approach to
enhancing integrated HIV-TB services [9]. This is a sub-
study of the SUTHI trial, to determine which
organizational contextual factors influenced the QI
intervention to improve HIV-TB services so that these
factors can be strengthened in future scale-up efforts. A
secondary objective was to determine if there were any
major differences in organizational contextual factors
(OCF) in the QI arm compared to the standard of care
arm (comparator group) which may explain the differ-
ences in HIV-TB process outcomes observed in the two
study arms.

Methods

Study design: The Scaling Up TB HIV trial

The design and rationale for the SUTHI trial are pub-
lished elsewhere [9]. Briefly, SUTHI was a cluster-
randomized trial to determine the effectiveness of QI
methods in integrating HIV-TB services on mortality in
TB, HIV, and HIV-TB patients [9]. Sixteen nurse super-
visors (clusters) and the 40 primary healthcare (PHC)
clinics under their oversight, were randomly assigned (1:
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1) to either a QI intervention (hereafter known as the QI
arm) or to standard of care (SOC) support and supervi-
sion (hereafter known as the SOC arm). Eight nurse su-
pervisors and their 20 clinics were assigned to the QI
arm and eight nurse supervisors and their 20 clinics
were assigned to the SOC arm. The study was imple-
mented in the Ugu and King Cetshwayo Districts of
KwaZulu-Natal, South Africa from 01 December 2016—
31 December 2018. All study clinics were followed up
for 18 months.

Study design: Organizational contextual factors nested
sub-study

This is a nested sub-study of the SUTHI trial which was
designed to collect data on OCFs that may influence im-
provement of integrated HIV-TB service delivery and ex-
plain why the QI intervention was successful or not.
Parallel to the implementation of the parent study, OCFs
were assessed at set study time points using surveys ad-
ministered to consenting clinic staff, and study exit focus
group discussions (FGDs) conducted with clinic staff
from both study arms.

The intervention: The Breakthrough Series Collaborative
The SUTHI trial adopted a QI intervention structured
as a Breakthrough Series Collaborative [25]. Nurse su-
pervisors and clinics in the QI arm formed the QI col-
laborative. The collaborative met for three 2-day
learning sessions timed at 6-month intervals. Learning
sessions included coursework on the principles and
practice of QI methods and interactive group-based
work. Figure 1 illustrates the topics covered at each
learning session. Six-month intervals allowed clinic
teams time to develop and test changes ideas, and ac-
quire best practices to present to each other. Between
learning sessions, a QI nurse mentor, made in-person
visits to clinics and provided QI mentorship, reinforced
knowledge from learning sessions, and reviewed clinic
data. The Model for Improvement was the methodo-
logical framework to identify, develop and test change
ideas [26]. Rapid, plan-do-study-act cycles facilitated the
development and testing of change ideas at the clinic
level. QI mentorship visits were fortnightly for the first
12 months and reduced to once a month for the last six
months of the study period.

The QI collaborative worked toward a single goal of
improving integrated HIV-TB service delivery and fo-
cused on eight HIV-TB process indicators, namely: HIV
Testing Services (including testing TB patients); TB
screening; isoniazid preventative therapy (IPT) for eli-
gible HIV patients; ART for all HIV-TB patients; cotri-
moxazole therapy for HIV-TB co-infected patients;
retention in care strategies; enhanced treatment adher-
ence strategies including, viral load testing coverage; and
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a single integrated data management system for both
HIV and TB data.

Identification of organizational contextual factors

The PARIHS framework contributed to defining and
identifying key OCFs measured in this sub-study [19].
The framework proposes that successful implementation
of evidence is a function of three inter-related key ele-
ments: (i) the strength of the evidence being imple-
mented, (i) the supportiveness of the context in which
implementation is occurring, and (iii) the facilitation
mechanism used to introduce change [19]. In this paper,
reference to ‘organizational context’ pertains to the
clinic-level where care is provided, and OCFs are the el-
ements of organizational context that facilitate the adop-
tion of changes.

The PARIHS framework identified key elements of a
supportive organizational context, namely: physical in-
frastructure, human resources, leadership support, moni-
toring and evaluation of performance, and receptiveness
of contexts to implement changes [19]. These key ele-
ments were adopted and assessed in this sub-study. In
addition, we reviewed other studies that measured
clinic-level factors and identified flexibility in clinic
hours, and clinic-level organization and planning for
integrated HIV-TB service delivery, as elements of
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organizational context that were relevant to this sub-
study [27, 28]. In Table 1, we define each the OCFs
assessed in this study.

Data collection tools and surveys

We searched for piloted, validated, and published mea-
sures to quantitatively assess the selected OCFs. We
adopted tools appropriate for low-and middle-income
countries and where no tool was available or appropri-
ate, we designed a tool in-house. In this sub-study, three
surveys were used, the Clinic Profile Tool (CPT), The
Context Assessment for Community Health (COACH)
survey, and the Degrees of integrated Tuberculosis and
HIV services survey. Figure 1 illustrates the study time
points at which each survey was administered and Table
1 shows who were involved in completing the surveys.

The Clinic Profile Tool

The Institute for Healthcare Improvement (IHI) pro-
vided a survey, routinely used in past QI projects, to as-
sess resources at facilities and we amended the survey in
collaboration with an IHI QI advisor. Amendments in-
cluded using words and terms that were familiar to
clinic staff in our setting and we added on items pertain-
ing to integration of HIV and TB systems. The CPT
contained several sub-scales; however, we only assessed
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Organizational Definition Allocation of scores Max  Method Completed Survey used

contextual score by

factors (OCFs) per

clinic

Physical Refers to availability, utilization, 1 point allocated to each area 21 Key areas were Jointly Physical

Infrastructure and cleanliness of spaces, for each attribute of directly observed and completed by  infrastructure
rooms, and facilities that are availability, utilization, and scored. study staff and is a sub-scale
required for patient care, cleanliness facility located in the
consultation rooms, waiting Availability = 7 manager or CPT
areas, designated cough booth,  Utilization = 7 designee
designated pharmacy, privacy Cleanliness = 7
for patients, vitals assessment*
room, and ablution facilities.

Key staff Refers to frontline healthcare 1 point allocated if key staff & Data received directly Jointly Key staff is a
workers that are considered key  post was filled at the time of from facility manager completed by sub-scale lo-
personnel in providing patient completing the survey or designee study staff and cated in the
care and monitoring delivery of facility CPT
healthcare services at the dlinic manager or
level. Key staff included: designee
- Facility manager
- NIMART nurse
- PN trained to initiate and

manage TB treatment
- Lay counsellors
- Data capturer
- Enrclled nurses

Flexibility of Refers to the operating hours of  Availability of clinic services 3 Data received directly Jointly Flexibility of

dinic hours clinics as a proxy measure for during normal working hours from facility manager completed by clinic hours is
the extent to which clinic =1 point; extended hours = 2 or designee study staff and a sub-scale lo-
services are available to the points; weekends, extended facility cated in the
community. Normal hours were  hours, and public holiday = 3 manager or CPT
defined as Monday to Friday points designee
from 07:00 to 16:00. Flexibility is
defined as normal hours plus
any hours on either side of
normal hours or normal hours
plus weekends or public
holidays

Leadership Refers to leadership support 1 point allocated to each of 8 Data received directly Jointly Leadership

support * visits from the DMT conducted  the 4 DMT members who from facility manager completed by support is a
within the last 6 months. Key visited the clinic even once in or designee and study staff and sub-scale of
DMT staff considered were: TB  the last & months confirmed with the facility the CPT
manager, HAST manager, QA plus Clinic Visitor's manager or
manager, M&E manager. Frequency facility manager is logbook designee
Frequency with which the off-site:
facility manager® was off-site Weekly = 1
for meetings was considered Bi-monthly = 2
and combined with the leader-  Monthly = 3
ship visits score, Quarterly = 4

Monitoring data  Refers to the extent to which Key systems in place for MDI 12 Data received directly Jointly Monitoring

for clinic teams have accessed and  allocated 1 point each and from facility manager completed by data for

improvement utilized integrated HIV and TB evidence of implementation or designee study staff and improvement

(MDI) electronic databases, met to allocated 1 point each: Team meetings facility is a sub-scale
discuss performance, and - Team information verified by meeting manager or located in the
monitors HIV and TB meetings—2 minutes. designee CPT

programme outcomes.

- -Ability to generate reports
from the patient electronic
database—2

- HIV-TB mortality data
reviewed—2

- Single electronic system for
HIV and TB—2

- Data quality assurance
systems in place and
implemented—2

- Clinic improvement team
available and functional—2
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Direct observation of
integrated electronic
and patient file
system

Data quality
assurance plans
observed on file
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Table 1 Definition and measurement of organizational contextual factors (Continued)

Organizational Definition Allocation of scores Max  Method Completed Survey used
contextual score by
factors (OCFs) per
clinic
Supportive Refers to clinic staff perceptions The COACH survey scored as  Mean Survey administered  Clinic staff COACH toal
contexts for of the extent to which their per developers’ guidance of 5 to clinic staff who
change work environment was which was to calculate the volunteers by a volunteered
supportive to making changes.  mean of all sub-scale means trained study staff and agreed to
member sign the
informed
consent
The degree of  Validated survey that assessed Degree of integrated TB and Mean  Survey administered  Clinic staff Degree of
integrated TB the perceptions of healthcare HIV survey as per developer's  of 5 to clinic staff who integrated TB
and HIV services workers in the extent to which  guidance which was to volunteers by a volunteered and HV
staff and clinic processes were calculate the mean of all sub- trained study staff and agreed to  survey
organized and coordinated scale means member sign the
toward integrated HIV-TB informed
services consent

CPT Clinic Profile Tool, DMT District Management Team, HAST HV/AIDS/STI and TB, M&E monitoring and evaluation, COACH Context Assessment for Community
Health, NIMART Nurse-Initiated Management of Antiretroviral Therapy, OCF organizational contextual factors, PN professional nurse, QA quality assurance,

TB tuberculosis

*The scoring of the Leadership sub-scale deviated from the original plan to give regular visits higher scores. We learnt that DMTs are mandated to visit clinics
quarterly. Quarterly scores would have been assigned a score of 1 which would have been an inaccurate reflection of the leadership support. Instead, we
rephrased the question, to capture if any leadership visits had occurred in the last 6 months from the time the questionnaire was administered

**Onr-site leadership support is often compromised by the demand placed on facility managers to attend meetings hence we included this item in the leadership

support sub-scale

the following: physical infrastructure, key staff availabil-
ity, flexibility of clinic hours, monitoring data for im-
provement, and leadership support from the District
Health Offices. This survey was completed jointly by a
trained study staff member and the clinic facility man-
ager and in some instances direct observation by study
staff were used to confirm responses. All responses were
binary, that is, either a “yes” or “no” was required. Table
1 shows the scoring method used to assess each OCF.
The CPT was administered at baseline only (Fig. 1). Due
to limited study resources and time, the CPT was not
validated. Additional file 1 contains the full CPT.

Supportiveness of contexts for change

To assess clinic staffs’ perceptions of the supportiveness
of contexts to implement changes, we used a validated
survey, called the Context Assessment for Community
Health (COACH) survey. Developed by Bergstrom et al.
(2015), the COACH was designed to measure the extent
to which nurses, physicians, midwives, and community
health perceived their work environment as receptive
and prepared for implementing changes [23]. We ex-
tended the administration of the COACH survey to
non-clinically trained staff. The survey has eight sub-
scales, namely: resources, community engagement, mon-
itoring services for action, knowledge sources, commit-
ment to work, work culture, leadership, and informal
payment (Additional file 2). Sub-scale items are phrased
as statements to which respondents could agree or dis-
agree on a 5-point Likert-type scale;1 =Strongly Disagree
and 5=Strongly Agree. The COACH survey had a

Cronbach’s Alpha score of > 0.70, which is an indication
that items similar to each other are highly correlated
and this is reflective of a reliable tool [23] The COACH
survey was administered at baseline and months 6, 12
and 18 of the study (Fig. 1).

Importantly, some sub-scales in the COACH survey
overlap with the CPT (Leadership, Resources, and Moni-
toring data for improvement); however, the defining
characteristic is that the COACH measures perceptions
of clinic staff and the CPT was a relatively more object-
ive measure where direct observation and verification of
data were used.

Degree of integrated tuberculosis and HIV services

The degree to which HIV and TB services are integrated
at a clinic level is a function of joint planning and coord-
ination of different clinic teams and systems. Uyei et al.
(2016) developed and validated the Degree of Integrated
Tuberculosis and HIV Service Delivery tool (Additional
file 3), which quantifies the extent to which respondents
perceived their clinic processes and systems to be orga-
nized and prepared for offering integrated HIV/TB ser-
vices (Cronbach’s alpha of > 0.70) [28]. The tool
measured eight sub-scales, namely, integrated TB and
ART service delivery, availability of policies and proto-
cols, integrated TB and pre-ART service delivery, same
clinicians for both TB and HIV services, TB infection
control, co-operation between TB and ART statf, TB
screening, and clinician awareness of patient’s co-
infection status. Sub-scale items are phrased as state-
ments to which respondents could agree or disagree on
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a 5-point Likert-type scale; 1=Strongly Disagree and 5=
Strongly Agree. The tool was administered at baseline
and months 6, 12, and 18.

HIV and TB process indicators

The parent study collected data on HIV-TB process in-
dicators in both study arms from clinic registers and pa-
tient electronic database downloads. Monthly summary
data on the number of patients that received a service
(numerator) and number of patients who were eligible
for a service (denominator) were collected and propor-
tions calculated to monitor improvement for each HIV-
TB process indicator.

Focus group discussions with clinic staff

Clinic staff from both arms were recruited to participate
in a study exit interview. The exit interviews were con-
ducted as FGDs and designed to assess understanding of
integrated HIV-TB service delivery, describe experiences
of the QI clinic staff in implementing QI methods and
document any improvement efforts of the SOC clinics.
The FGDs were an opportunity to collect any insights
on OCFs that were missed by the surveys. A purpos-
ive sample of clinic staff were recruited based on cat-
egory of staff, availability and years spent in the clinic
(at least 1 year). FGDs were conducted, using a semi-
structured interview guide that was developed in-
house (Additional file 4).

FGDs were conducted primarily in isiZulu and voice
recorded. All participating clinic staff provided signed
consent. Voice recordings were transcribed verbatim and
then translated to English for analyses. Two study staff
read the transcripts separately and extracted themes, in-
cluding any barriers or facilitators to implementing QI
or HIV-TB service integration. Themes were compared
and common themes adopted. Direct quotes that sup-
ported a theme were highlighted.

Eleven FGDs involving 43 clinic staff were conducted.
Six FGDs with an average of three participants each
were from the QI arm and five FGDs with an average of
four participants were from the SOC arm. In the QI
arm, there were 16 female and four male participants
and the mean number of years served in the clinic was
5.5 years (min-max: 1-15). In the SOC arm there were
18 female and three male participants and the mean
number of years served in the clinic was 6.8 years (min-
max:1-16).

Recruitment of clinic staff

Participation in the surveys and FGDs were offered to
professional nurses, enrolled nurses, lay counsellors, and
data capturers. Written consent and at least 1 year of
full-time employment were the minimum criteria. At
baseline, we approached clinic staff in both the QI and
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SOC arms and gauged their interest for participation in
the surveys once every 6 months. It was neither practical
nor possible to administer the surveys to all clinic staff,
hence, we recruited one team member from each staff
category. During the study, we attempted to administer
the survey to the same team member; however, work de-
mands, time constraints, vacation leave, and absenteeism
made this impossible. If the team member was not avail-
able, that individual was replaced with another team
member from the same staff category in the same clinic.
All surveys and FGDs were conducted in private spaces
within the clinic.

Data collection and management

Between 01 December 2016 to 1 June 2017, clinic infra-
structure data were collected from all 40 study clinics.
Surveys were paper-based and devoid of any identifiers
that could link responses to a clinic staff member. All
completed surveys were faxed to the study offices and
electronically captured.

Statistical analysis
The COACH swrvey and Degrees of Integrated TB and
HIV services survey were used to develop a score for sup-
portive contexts for change and the extent to which clinic
teams were organized to offer integrated HIV and TB ser-
vices, respectively. Both surveys were scored as follows :
sub-scale means were calculated by adding up all re-
sponses and dividing by the number of items in that sub-
scale. A total score was calculated by adding all sub-scale
means and dividing by the number of sub-scales. A clinic’s
score was calculated as the mean of all clinic staff who
completed the survey. A cluster mean was calculated as
the mean of clinic means in that cluster and finally, the
study arm mean was the mean of all cluster means. The
highest possible mean for both surveys was five. Means
were converted to percentages by dividing by 5 and multi-
plying by 100. This was done to make survey scores stan-
dardised with other scores. If a survey question was
missed by the researcher, a score for that question was re-
placed by the mean of all other items in that sub-scale.

Responses to items in the CPT were ‘Yes' or ‘No' re-
sponses and coded as a one or zero, respectively. As per
Table 1, mean scores for physical infrastructure, staffing
availability, flexibility of clinic hours, monitoring data for
improvement and leadership support, were calculated
for each clinic by adding all items in the sub-scale and
dividing by the number of items in that sub-scale. The
mean cluster score was the mean of all clinic scores in
that cluster. The study arm score was the mean of the
cluster score means.

A t-test was used to compare scores between the QI
and SOC arms. We compared baseline and month 12
scores for the COACH and Degrees of Integrated TB
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and HIV services as the QI intervention was at its full
strength during this period. Linear mixed modelling was
conducted to determine which OCFs best predicted im-
provements for each HIV-TB process indicator. Each
OCF were analysed separately in the model adjusted for
study arm, time, and the interaction of study arm and
time. The model assumed an exchangeable covariance
and time was nested within the cluster for HIV-TB
process indicators. The statistical software used was
STATA, version 15.1.

Ethics approval

The study was approved by the University of KwaZulu-
Natal Biomedical Research Ethics Committee (BF 108/
14). All clinic staff who agreed to complete a survey or
who participated in FGDs, signed an informed consent
form in English or isiZulu.

Results
Across the 40 study clinics, a total of 461 clinic staff
were available for this sub-study and 209 (45.3%)
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completed at least one survey (Fig. 2). Of the 209 clinic
staff, 97 (46.4%) and 112 53.6%) were from the QI and
SOC arms, respectively (Table 2). In the QI and SOC
arm, 51.5% (50/97) and 54.5% (61/112) of respondents
were nurses (Table 2). Most respondents (>80%) were
female. The mean years of experience was 8.8 years
[standard deviation (SD)=4.4] and 8.4 years (SD=5.4) in
the QI and SOC arms, respectively.

A comparison between QI clinics and SOC clinics,
showed similar access to basic services and staffing
(Table 3). The QI arm had more high-volume clinics
than the SOC group (14% versus (vs) 11 %). The mean
monthly headcount in high-volume clinics were similar
in both arms (Table 3).

Differences in Integrated HIV-TB service delivery
performance

The parent study evaluated improvement in HIV-TB
process indicators in the QI arm at baseline and post QI
intervention (defined as months 13-18) [29]. Of the eight
HIV-TB process indicators, we were unable to intervene

16 PHC Supervisors with
461 clinic staff from 40
clinics

1:1 Randomization |

!

Ql Arm
8 PHC supervisors with N=20 clinics
HCW=244 (52.9%)

Degrees of TB HIV
integration survey

Context Assessment for
Community Health survey

SOC Arm
8 PHC supervisors with N=20 clinics
HCW=217 (47.1%)

Degrees of TB HIV
integration survey

Context Assessment for
Community Health survey
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Lay Counselors:10
Data Capturers:14
Other :4

N=43
Nurses:20
Lay Counselors:10
Data Capturers:11
Other :2

N=61
Nurses:30
Lay Counselors:11
Data Capturers:18
Other :2

N=32
Nurses:18
Lay Counselors:5
Data Capturers:8
Other :1

N=56
Nurses:24
Lay Counselors:12
Data Capturers:17
Other :3

N=37
Nurses:18
Lay Counselors: 8
Data Capturers: 9
Other :2

N=59
Nurses::25
Lay Counselors:12
Data Capturers: 19
Other :3

N=58
Nurses:24
Lay Counselors:12
Data Capturers:18
Qther :4

N=65
Nurses: 37
Lay Counselors:12
Data Capturers:14
Other:2

N=65
Nurses:33
Lay Counselors:12
Data Capturers:19
Other :1
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Nurses: 24
Lay Counselors:14
Data Capturers:16
Other :4

N=62
Nurses:31
Lay Counselors:15
Data Capturers: 16
Other :0
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Data Capturers:12
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Lay Counselors: 4
Data Capturers:8
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PHC, primary health care

Fig. 2 Clinic staff categories that responded to surveys at baseline and months 6, 12, and 18. Q|, quality improvernent; SOC, standard of care;
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Table 2 Characteristics of healthcare workers who participated in the study
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Characteristics Qlarm SOC arm Total
n=297 n=112 N =209
Mean age (years), mean (SD) 397 (94) 38.7 (8.9) 392 {91)
Fermale n (%) 81(835) 97 (86.6) 178 (852)
Category of staff—n (%)
Murse categories
Facility managers 12(124) 9(8.0 21 (10.0)
Professional nurses 16 (165) 22 (196) 38182
Enrolled nurses 22 (227) 30 (26.8) 52 (24.9)
Data capturers 22 (22.7) 22 (196) 44 (21.1)
Lay counsellors 17 (17.5) 25 (22.3) 42 (20.1)
Other 8(82) 4(3.6) 12 (57)

Mean years of experience, mean (SD) [min-max]

88 (44 [1-22]

84 (54) [1-34]

8.6 (4.9 [1-34]

QI quality improvement, SD standard deviation, SOC standard of care

Table 3 Clinic characteristics of the quality improvement arm and standard of care arm clinics

Clinic characteristic Description QI clinics SoC clinics
(N = 20) (N =20)

Clusters per district (n) KCD 5 4
Ugu 3 4

Access to basic services one month prior to study enrolment n (%)  Electricity 18 (90) 19 (95)
Water 16 (80) 17 (85)
Telephone services 19 (95) 18 (90)
Internet 2(10) 0(0)

Cinic operating hours n (%) Normal working hours 5(25) 4 (20)
Extended working hours 15 (75) 16 (80)

High and low patient volume clinics’ Low volume clinics n (36) 6 (30) 9 (45)
Low volume dlinics mean (min-max) 1770 (1262-2383) 1755 (575-2380)
High volume clinics, n (%6) 14 (70) 11 (55)

Staff complement mean (min-max)

High volume clinics, mean (min-max)
Low volume clinics
NIMART trained nurses
TB trained nurses
Enrclled nurses
Data Capturers
Lay counsellors
Community caregivers
High volume dlinics
MNIMART trained nurses
TB trained nurses
Enrclled nurses
Data capturers
Lay counsellors

Community caregivers

4708 (2521-9638)

2(1-3)
2(1-3)
1(1-2)
1(1)
1(1-2)
12 (5-18)

5(01-11)
2(14)
2(1-3)
2(1-3)
301-7)
16 (1-34)

4029 (2577-6468)

2(2-3
2(1-3)
1(1-2)
2(1-2
2(1-2
10 (4-32)

5(2-12)
3(1-8
2(1-3)
2(1-3)
2(1-4)
18 (6-41)

Clustering was not considered for Table 2

*High volume clinics were defined as having a mean patient volume of > 2500 and low volume was defined as a patient volume = 2500 per month

106



Gengiah et al. Implementation Science (2021) 16:88

on and analyze cotrimoxazole therapy and retention in
care for HIV-TB patients, due to large amounts of miss-
ing data and limited study time and funds. An integrated
patient electronic database was implemented in both
study arms. Supplementary Figures 1 (A-F), shows the
proportions achieved at baseline and post-QI interven-
tion in the QI and SOC arms. In the QI group, IPT initi-
ation rates improved by 60.5%, (Supplementary Figure
1D) [29]. In comparison the SOC arm improved by
23.1%. Modest improvements are noted in the QI and
SOC for HIV testing services (9.7% versus 2.9%), HIV
testing services in TB patients (7.6% versus 9.2%), TB
screening (9.0% versus 7.7%) and viral load testing
(10.8% versus 15.3%).

Comparison of organizational contextual factors in QI and
SOC arms

The mean scores achieved for OCFs measured in the QI
and SOC arms are compared in Table 4. There were no
OCF scores that were statistically significantly different
between the QI and SOC arms. The largest difference in
scores was observed in Physical Infrastructure which
was 78.9% and 64.7% in the QI and SOC arms respect-
ively; p = 0.058. The QI arm achieved a score of 46% for
Leadership support visits versus 57.4% scored in the
SOC arm; p = 0.265. The QI and SOC groups scored
similarly in monitoring data for improvement (63.3% vs
65%; p = 0.875); however, both groups demonstrated a
very wide range in scores, with some clinics scoring
100% in both groups.

The QI and SOC arms achieved scores of 77.5% and
79.0%, respectively at baseline, on the COACH survey
(Table 4). After 12 months in the study, the QI and SOC
arms scored 76.2% versus 79.7%, respectively; p = 0.128.
After scoring the Degrees of integrated HIV-TB service
delivery survey, the QI and SOC arm scored 77.1% and
76.1% respectively, at baseline. After 12 months in the
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study, QI and SOC arm, scored 74.1% and 80.1% re-
spectively, p = 0.916.

Organizational contextual factors associated with IPT
initiation rates

While improvements were noted in HIV testing, TB
screening and viral load monitoring, regression analyses
were not possible in these indicators due to the small
improvements made and the regression models did not
converge. We used IPT initiation rates as the outcome
variable in our regression analyses. Table 5 shows the bi-
variate linear mixed modelling that tested for associa-
tions between each OCF and IPT initiation rates ad-
justed for time, study group and the interaction between
study group and time. MDI was significantly associated
with increasing IPT initiation rates (8 = 0.04; p = 0.004).
All other OCFs showed no statistically significant associ-
ation with IPT initiation rates. In every bi-variate linear
mixed model, the interaction of study group and time
was significantly associated with increasing IPT initiation
rates, suggesting that exposure to QI over time is pre-
dictive of increasing IPT performance irrespective of the
influence of the OCF (8 = 0.012; p = 0.004).

Clinic staff reflections on integrated HIV-TB service
delivery and improvement activities

Barriers and facilitators to integrated HIV-TB service de-
livery extracted from the FGDs were related to (i) Un-
derstanding of what constitutes HIV-TB services, (ii)
Awareness of gaps in HIV-TB service delivery (iii) Mo-
tivation to make improvements.

Understanding of integrated HIV-TB services

Understanding of integrated HIV-TB service delivery
was similar in both study arms, with one exception, the
mention of IPT to prevent TB. Focus group participants
in both arms emphasized testing and screening for both
diseases at the same clinic visit, linkage to TB and HIV

Table 4 Comparison of organizational contextual factor (OCF) scores between Ql and SOC groups

Organizational contextual factors Qlarm (N = 8) SOC arm (N = 8) p-
Mean (%) Range (%) Mean (%) Range (%) value
Physical infrastructure 789 (66.7-90.5) 64.7 (429-80.0) 0.058
Key staff 9538 (85.7-100) 920 (80.0-100) 0270
Flexibility of clinic hours 66.9 (25-100) 65.5 (0-100) 0.900
Monitoring data for improvement (MDI) 633 (389-100) 65.0 (41.7-100) 0.875
Leadership support 46.0 (25.0-75.0) 574 (25.0-100) 0.265
Supportive context for change (baseline)” S (726-78.8) 790 (74.1-84.6) 0.248
Supportive context for change (month 12)* 76.2 (734-81.8) 797 (721-920) 0.128
Degree of integrated HIV-TB services (baseline)” 77.1 (728-829) 76.7 (66.7-824) 0916
Degree of integrated HIV-TB services (month 12)* 74.1 (684-80.2) 80.1 (767-81.7) 0916

Q@ quality improvement, SOC standard of care
*Mean scores were converted to percentages for comparability
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Table 5 Linear mixed models testing associations between organizational contextual factors and isoniazid preventive therapy

Organizational contextual factors Coefficient (8) Standard error (SE) 95‘)}»'53 confidence interval p-value
«a
Physical infrastructure 0.002 0003 - 0.005 0.008 0.605
Study group - 0.006 0094 —0.190 0.178 0950
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 0335 0222 - 0.099 0.769 0.131
Flexibility of clinic hours 0.001 0001 = 0.001 0.004 0.277
Study group 0016 0080 - 0.141 0.173 0.842
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 0357 0099 0.163 0.551 < 0.001
Monitoring data for improvement 0.004 0002 0.001 0.008 0.004
Study group 0026 0069 = 0110 0.161 0.712
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 0.156 0112 - 0063 0374 0.163
Leadership support 0.003 0002 0.000 0.006 0.056
Study group 0.053 0078 - 0.099 0205 0494
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 0.267 0.107 0.057 0477 0013
Supportive context for change (month 12) - 0.009 0008 - 0024 0.007 0.267
Study group -0012 0084 -0.178 0.153 0.884
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 1.137 0626 - 0.089 2364 0.069
Supportive context for change (month 12 adjusted for baseline) — 0014 0008 - 0030 0.002 0.08
Study group 0.002 0081 = 0.158 0.161 058
Baseline score 0023 0014 - 0.005 0.050 0n
Time 0.008 0003 0.002 0.014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant - 0.198 1.022 — 2201 1.806 0.85
Degree of integrated HIV-TB services (month 12) 0009 0013 - 0016 0.034 049
Study group 0016 0082 = 0.144 0.175 085
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 0019 0614 - 1.185 1223 098
Degree of integrated HIV-TB services (adjusted for baseline) 0010 0013 - 0015 0036 043
Study group 0.083 0.109 - 0.130 0.296 045
Baseline score 0018 0019 - 0020 0.056 035
Time 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant - 0957 1208 - 3324 1411 043
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Table 5 Linear mixed models testing associations between organizational contextual factors and isoniazid preventive therapy
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(Continued)
Organizational contextual factors Coefficient () Standard error (SE) 95% confidence interval p-value
(CI)

District - 0.107 0067 - 0.238 0.025 01
Study group 0.005 0078 - 0147 0.157 0.951
Time (months) 0.008 0003 0.002 0014 0.012
Study group*Time 0012 0004 0.004 0.020 0.004
Constant 0499 0065 0372 0625 < 0.001

Each model is adjusted for study group and time

treatment, and a single file system. Nurses in the QI
clinics provided more comprehensive definitions of what
it means to offer integrated HIV-TB services.

Coinfected patients should have one file for both
TB/HIV. A person infected with HIV only should
be screened for TB every visit. A person infected
with TB only should be screened for HIV every 3
months. A person with both TB/HIV should be ini-
tiated to cotrimoxazole. Those that do not have TB
but have HIV should be on INH to be prevented
from contracting TB. (QI group, nurse)

Awareness of service delivery gaps

Lack of monitoring and evaluation of the IPT
programme emerged as a possible reason for the low
baseline IPT initiation rates in the QI clinics. Clinic staff
in the QI arm reported being unaware that IPT initiation
rates were low until it was highlighted during QI activ-
ities and the data was revealed to them. When asked to
comment on how QI has improved HIV-TB integration,
the QI group (without being prompted about IPT initi-
ation) expressed how the QI highlighted IPT initiation
and performance.

...things like IPT, IPT coverage, initiating IPT within
28 days of ART and all of that, you do not realize it
is a problem until you start plotting and seeing what
is happening. It also has helped to see staff perform-
ance (QI group, Professional nurse)

In the SOC clinics, three nurses reported receiving
regular feedback from the District Health Offices and fa-
cility managers, on service delivery gaps.

Motivation to make improvements

In the QI clinics, interviewees mentioned several facilita-
tors to making improvements in their clinic, including, a
sense of shared responsibility for improvement efforts,
clarity and transparency of individual roles and responsi-
bilities, healthy competition, and benchmarking with
other clinics in the collaborative. According to two

nurses the QI trainings were too few learning sessions
and limited to a small number of attendees which was a
barrier to improvement in some clinics. Transfer of
knowledge from learning session attendees to non-
attendees was described as vague and incomplete which
may have led to some clinic staff feeling ‘distanced’ from
the QI intervention.

SOC clinics reported having access to resources for
improvement, such as file audit templates, and access to
expertise from local non-governmental organizations for
data analysis, and development of performance charts.
However, a lack of formal training and in-house experi-
ence in implementing improvement were barriers
mentioned.

Discussion

In the SUTHI trial, IPT initiation rates were dramatically
improved in the QI arm compared to the SOC arm
(Supplementary Figure 1D). After testing several OCFs
for association with improvement in IPT initiation rates,
we found that MDI and exposure to QI over time were
the only factors significantly associated with increasing
IPT initiation rates. Importantly, in this study MDI was
a factor that was measured at baseline (before QI inter-
vention implementation). In South Africa, an electronic
health information system was designed for the purpose
of collecting and analysing patient and process data and
evaluating the HIV and TB programme for effectiveness.
The practice of MDI is important for data-informed
decision-making regarding the direction and effective-
ness healthcare services and shows commitment to im-
proving services to communities by clinic teams [30].
The range in MDI scores for the QI and SOC arms
shows that all clinics were, to varying degrees, using rou-
tine data to monitor and improve the HIV-TB
programme (Table 4). This suggests that the QI inter-
vention was implemented in a context where the prac-
tice of wusing data for monitoring programme
performance was already embedded and may have con-
tributed to the success of the QI intervention in improv-
ing IPT initiation rates. ‘Monitoring services for action’
was a sub-scale of the COACH tool (Supplementary
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Table 1) and the high scores achieved by both study
arms at baseline and even after month 12, supports this
finding that the study setting had a culture of data use
for improvement.

Although statistically significant, we acknowledge that
the association between MDI and IPT initiation rates is
very weak (low beta coefficient). IPT initiation rates im-
proved by small increments every month. The small
monthly differences in improvement and inclusion of
several factors (study arm, time, interaction of study
arm, and time) in the model produced low beta
coefficients.

The importance of MDI is highlighted in other stud-
ies. Two systematic reviews that aimed to extract OCFs
which predict outcomes in QI interventions, also iden-
tified the practice of MDI as key in influencing success
of QI interventions [17, 31]. A South African-based
study that adopted the Breakthrough Series Collabora-
tive, reduced HIV transmission from mothers to infants
from 7.6 to 5.0% in one sub-district [32]. The re-
searchers partially attributed this success to an existing
culture of using routine data to reflect on clinic per-
formance which facilitated the adoption of QI and was
familiar to front-line staff [32]. Access to good quality
routine data that is relevant to front-line staff was a fur-
ther driver of uptake of the intervention that led to a
positive outcome [32].

The low IPT initiation rates at baseline suggest that
this indicator was not being monitored or if it was, little
was done to improve performance. The FGDs confirmed
that the poor performance went undetected until the QI
intervention began and IPT initiation rates were pre-
sented to clinics. QI interventions to improve IPT ini-
tiation rates have been successful in other countries.
A national QI programme in Namibia improved IPT
by 16 to 28% [33]. In comparison, a Nigerian study
made a larger improvement in IPT (11% to 50%);
however, their efforts were focused at one busy facil-
ity [34]. Both studies attribute this success to QI in-
terventions building skills and confidence among
clinic teams to make improvements.

In our study, the FGDs also confirm that QI clinics
felt a positive shift in team motivation, in addition,
there were other contextual factors that may have in-
fluenced the uptake of QI in the study. We observed
that at baseline and at month 12, the QI and SOC
arms achieved high scores on the degree of integrated
HIV-TB services survey, which suggests that clinic
teams are well coordinated and prepared to offer inte-
grated services. The high ART initiation rates (> 90%)
among co-infected patients (Supplementary Figure 1E)
support this finding. The implementation of the inte-
grated HIV and TB electronic data system is an indi-
cation

of the commitment of the South African

Page 13 of 16

Department of Health to HIV-TB integration. Simi-
larly, clinic teams in both study arms perceived high
levels of supportiveness (high COACH scores) in their
clinic to implement changes and this persisted at
month 12 in the study. Given that QI clinics showed
high levels of organization to offer integrated services
and felt supported to make changes in their clinics,
the QI intervention thrived in these clinics, particu-
larly when poor performance was detected.

There were no significant differences in any OCF
scores between QI and SOC arms. SOC arm clinics were
similar to QI arm clinics for perceived organization to
offer HIV-TB integrated services and supportiveness of
contexts for change. The FGDs suggest that SOC clinics
only lacked improvement “know how”. This is promising
for any future scale-up of the QI intervention in this
context which appears to have the correct conditions to
embed a successful QI programme.

Recommendations

Little is known of how best to foster the practice of
MDI among clinic teams. Very few systematic reviews
and intervention studies have been conducted on this
topic [30]. Based on our findings and a small number
of studies and systematic reviews that have been con-
ducted, we recommend promoting the practice of
MDI through making routine data accessible to clinic
staff, ensuring good quality data, and improving the
technical skills of clinic staff to use and generate re-
ports from electronic health information systems. A
Nigerian study tested the QI collaborative approach
in enhancing prevention of mother-to-child services
and included data quality as a key indicator for im-
provement [35]. As data quality improved, clinic
teams reported increased levels of confidence in their
clinic data and the use of improvement cycles using
routine data [35]. Two studies demonstrated that
electronic health information management systems
are effective in assisting clinic teams and managers in
making decisions about health programmes [36, 37].
Effectiveness studies of electronic information systems
show that clinic teams will use data from electronic
systems provided that the quality of data is accurate
and reliable, reports are easily generated, skills and
capacity to use the system is present, and no major
hardware and software malfunctions occur [36, 37].

In addition, we found rapid assessments of
organizational context using structured surveys use-
ful to understanding the setting in which our QI
intervention was implemented, and future QI initia-
tives should consider this approach and add to the
knowledge base of how OCFs influence the success

of QL
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Limitations

The study has several limitations. The accuracy of data
collected on surveys, such as the COACH survey, cannot
be guaranteed. Social desirability bias may have influ-
enced some responses particularly those of a sensitive
nature, such as leadership and commitment to work.
Two studies which tested the reliability of the COACH
survey reported similar challenges of eliciting truthful re-
sponses and strongly recommend that confidentiality
and privacy of data be emphasized to respondents [38,
39]. Despite assuring respondents’ confidentiality and
anonymity, we received reports from study staff of hesi-
tation among respondents to select answers that may
reflect poorly on themselves, leaders, and the clinic
team. Thus, COACH scores in this study may be in-
flated. In addition, we extended the use of the COACH
survey to data capturers and lay counsellors, who may
not have had some knowledge, such as clinic access to
medication.

Using the validated measures repeatedly may not have
been the ideal method to engage clinic staff. There were
reports of “fatigue” among respondents regarding the
time it takes to complete the surveys and being asked
the same questions. The small sample size of 16 clusters
restricted and affected the analyses. We were unable to
perform regression models for each study arm. Secondly,
the CPT was not a validated tool and the scoring system
was developed by SG and CC. Future studies should
consider development of a validated measure to assess
aspects of physical infrastructure and resources in low-
and middle-income countries. Thirdly, all OCF scores
were at the cluster level and therefore highly
summarized.

Conclusion

This study has shown that QI interventions are success-
ful in contexts where clinic teams are encouraged and
supported to use routine data for improvement. IPT is
an important intervention in interrupting the transmis-
sion of TB and is seldom prioritized for improvement.
Capacitating clinic teams with QI skills and tools, foster-
ing the practice of using routine data to monitor im-
provement, and removing any threats to using routine
data may be the key to improving IPT initiations and
other poorly performing indicators.

Abbreviations

ART: Antiretroviral Therapy; COACH: Context Assessment for Community
Health; FGD: Focus Group Discussions; IHI: Institute for Healthcare
Improvement; IPT: Isoniazid Preventive Therapy; MDL: Monitoring data for
improvement; MES: Median Effect Size; OCF: Organizational Contextual
Factors; PARIHS: Promoting Action on Research Implementation in Health
Services; PHC: Primary Healthcare; QI: Quality Improvement; SD: Standard
Deviation; SOC: Standard of Care; SUTHI: Scaling up TB HIV Integration;
TB: Tuberculosis; TPT: TB Preventive Therapy

Page 14 of 16

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513012-021-01155-7.

Additional file 1.
Additional file 2.
Additional file 3.
Additional file 4.
Additional file 5.
Additional file 6.

Acknowledgements

- 5G is a University of KwaZulu-Natal (UKZN) Developing Research Innovation,
Localisation and Leadership in South Africa (DRILL) fellow. DRILL is a NIH D43
grant (D43TW010131) awarded to UKZN in 2015 to support a research train-
ing and induction programme for early career academics. The content is
solely the responsibility of the authors and does not necessarily represent
the official views of DRILL and the National Institutes of Health

» 5G was supported by European and Developing Countries Clinical Trials
Partnership (EDCTP) Grant TMA20185F-2467

» We thank the South African Department of Health, District Management
Teams of the Ugu and King Cetshwayo Districts for supporting this study; all
the healthcare workers that participated in the trial, and all members of the
SUTHI study field team.

Authors’ contributions

SG was responsible for the study conduct, development of the first draft of
the manuscript, intellectual input, analysis, and interpretation of the results.
CC and NYZ provided input on the analysis and interpretation of results, PB
provided input on the study design and manuscript. AIN, ML, and MT edited
the manuscript and provided intellectual input. KN and NP provided
intellectual input, provided oversight of the SUTHI trial, and contributed to
the writing of the manuscript. KN is the grant holder. The authors read and
approved the final manuscript.

Funding

The research reported in this paper was supported by the South African
Medical Research Council with funds received from the South African
National Department of Health, and the UK Medical Research Council, with
funds received from the UK government's Newton Fund. This UK funded
award is part of the EDCTP2 programme supported by the European Union.

Availability of data and materials

Individual participant data for completed studies is available on requests
through the CAPRISA website; after approval of a proposal, data can be
shared through a secure online platform.

Declarations

Ethics approval and consent to participate

The SUTHI trial was approved by the Biomedical Research Ethics Committee
of the University of KwaZulu-Natal (BF108/14). The KwaZulu-Natal (KZN)
Health Research and Knowledge Management committee granted permis-
sion to access PHC dinics in the study districts of KZN (HRKM309/14). All
healthcare workers who agreed to participate in the study signed an ethics-
approved informed consent form which was available in English and the
local language

Consent for publication
Not applicable

Competing interests
The authors declare they have no conflicts of interest

Author details

'Centre for the AIDS Programme of Research in South Africa (CAPRISA),
Nelson R Mandela School of Medicine, University of KwaZulu-Natal, Private
Bag X7 Congella, Durban 4013, South Africa. “School of Nursing and Public

111



Gengiah et al. Implementation Science

(2021) 16:88

Health, University of KwaZulu-Natal, Durban, South Africa. *CAPRISA-MRC
TB-HIV Pathogenesis and Treatment Research Unit, Durban, South Africa.
“Institute for Healthcare Improvement, Cambridge, MA, USA. *Gillings School
of Global Public Health, University of North Carolina (UNC),Chapel Hill,
Chapel Hill, USA. “Medical Research Council, Cinical Trials Unit at University
College London (UCL), London, UK HIV Prevention Research Unit, South
African Medical Research Council, Durban, South Africa.

Received: 13 April 2021 Accepted: 2 September 2021
Published online: 17 September 2021

References

1.

2

World Health Organization. Global tuberculosis report 2020. Geneva: World
Health Organization; 2020. CC BY-NC-5A 3.0 IGO; 2020

Waorld Health Organization. WHO policy on collaborative TB/HIV
activities. Guidelines for national programmes and other stakeholders.
Geneva: WHO; 2012

Sinai |, Cleghom F, Kinkel HF, Improving management of tuberculosis in
people living with HIV in South Africa through integration of HIV and
tuberculosis services: a proof of concept study. BMC Health Serv Res. 2018;
18(1):711. https:/doi.org/10.1186/512913-018-3524-9.

South African National Department of Health. National consolidated
guidelines: for the prevention of mother-to-child transmission of HIV (PMTCT)
and the management of HIV in children, adolescents and adults. 2020,
https://sahivsoc.org/Files/National?%20Consolidated %20Guidelines %203
0062020%20signed%20PRINT%%20v 7. pdf.

Chihota VN, Ginindza S, McCarthy K, Grant AD, Churchyard G, Fielding K.
Missed opportunities for TB investigation in primary care clinics in South
Africa; experience from the XTEND trial. PloS One. 2015;10(9)20138149
https://doi.org/10.1371/journal pone.0138149.

Kweza PF, Van Schalkwyk C, Abraham N, Uys M, Claassens MM, Medina-
Marino A. Estimating the magnitude of pulmonary tuberculosis patients
missed by primary health care clinics in South Africa. Int J Tuberc Lung Dis.
2018;22(3):264-72. hitps.//doiorg/10.5588/jtld.17.0491.

Massyn N, Peer N, English R, Padarath A, Barron P, Day C, editors. District
health barometer 2015/2016. Durban Health Systems Trust; 2016

Sunpath H, Hatlen TJ, Naidu KK, Msimango P, Adams RN, Moosa MS, et al.
Targeting the third 90" introducing the viral load champion. Public Health
Action. 2018;8(4):225-31. httpsy//doiorg/10.5588/pha. 180063

Naidoo K, Gengiah S, Yende-Zuma N, Padayatchi N, Barker P, Nunn A, et al
Addressing challenges in scaling up TB and HIV treatment integration in
rural primary healthcare clinics in South Africa (SUTHI): a cluster randomized
controlled trial protocol. Implement Sci. 2017;12(1):129. httpsy/doiorg/10.11
86/513012-0170661-1.

Wells S, Tamir O, Gray J, Naidoo D, Bekhit M, Goldmann D. Are quality
improvement collaboratives effective? A systematic review. BMJ Qual Saf.
2018;27(3):226-40. https.//doiorg/10.1136/bmjgs-2017-006926,

Schouten LM, Hulscher ME, van Everdingen JJ, Huijsman R, Grol RP.
Evidence for the impact of quality improvement collaboratives:
systematic review. BMJ. 2008;336(7659):1491-4. https://doi.org/10.1136/
bmj.38570.749884.BE.

de la Perrelle L, Radisic G, Cations M, Kaambwa B, Barbery G, Laver K. Costs
and economic evaluations of quality improvement collaboratives in
healthcare: a systematic review. BMC Health Serv Res. 2020;20(1):155.
https://doi.org/10.1186/512913-020-4981-5.

Franco LM, Marquez L. Effectiveness of collaborative improvement: evidence
from 27 applications in 12 less-developed and middle-income countries.
BMJ Qual Saf. 2011;20(8):658-65. https//dai.org/10.1136/bmjqs.2010.044388,
Garcia-Elorrio E, Rowe SY, Teijeiro ME, Ciapponi A, Rowe AK The
effectiveness of the quality improvement collaborative strategy in low- and
middledncome countries: a systernatic review and meta-analysis. PLoS One.
2019;14(10)20221919. https//doi.org/10.1371/journal pone 0221919
Zamboni K, Baker U, Tyagi M, Schellenberg J, Hill Z, Hanson C. How and
under what circumstances do quality improvement collaboratives lead to
better outcomes? A systematic review. Implement Sci. 2020;15(1):27. https://
doiorg/10.1186/513012-020-0978-2

Hargreaves S, Rustage K Nellums LB, Bardfield JE, Agins B, Barker P, et al. Do
quality improvement initiatives improve outcomes for patients in
antiretroviral programs in low- and middle-income countries? A systematic
review. J Acquir Immune Defic Syndr. 2019,81(5):487-%. https://doi.org/10.1
097/QAI0000000000002085.

20.

21.

22,

23

24,

25.

26.

27.

29,

30

31

32.

34.

112

Page 15 of 16

Coles E, Anderson J, Maxwell M, Harris FM, Gray NM, Milner G, et al. The
influence of contextual factors on healthcare quality improvement
initiatives: a realist review. Syst Rev. 2020;9(1):94. https://doiorg/10.1186/513
643-020-01344-3.

Kitson A, Harvey G, McCormack B. Enabling the implementation of evidence
based practice: a conceptual framework. Qual Health Care. 1998;7(3):149-58
https//doiorg/10.1136/qshe.7.3.149.

Rycroft-Malone ). The PARIHS framework--a framework for guiding the
implementation of evidence-based practice. J Nurs Care Qual. 2004:19(4):
297-304. https//doi.org/10.1097/00001786-200410000-00002,

Ovretveit JC, Shekelle PG, Dy SM, McDonald KM, Hempel S, Pronovost P,
et al. How does context affect interventions to improve patient safety? An
assessment of evidence from studies of five patient safety practices and
proposals for research. BMJ Qual Saf. 2011;20(7):604-10. https://doi.org/1
0.1136/bmjqs.2010.047035

Brennan SE, Bosch M, Buchan H, Green SE. Measuring team factors thought
to influence the success of quality improvement in primary care: a
systernatic review of instruments. Implement Sci. 2013;8(1):20. https//doi.
org/10.1186/1748-5808-8-20.

Brennan SE, Bosch M, Buchan H, Green SE. Measuring organizational and
individual factors thought to influence the success of quality improvement
in primary care: a systematic review of instruments. Implement Sci. 2012;
7(1)121. https//doi.org/10.1186/1748-5908-7-121.

Bergstrom A, Skeen S, Duc DM, Blandon EZ, Estabrooks C, Gustavsson P,

et al. Health system context and implementation of evidence-based
practices-development and validation of the Context Assessment for
Community Health (COACH) tool for low- and middle-income settings.
Implement Sd. 201510(13:120. https://doi.org/10.1186/513012-015-0305-2.
Li SA, Jeffs L, Barwick M, Stevens B. Organizational contextual features that
influence the implementation of evidence-based practices across healthcare
settings: a systematic integrative review. Syst Rev. 20187(1):72. https//doi.
org/10.1186/513643-018-0734-5.

Institute for Healthcare Improvement. The breakthrough series: IHI's
collaborative model for achieving breakthrough improvement, val. 2003
Cambridge: Institute for Healthcare Improvement; 2003.

Langley GJ, Moen RD, Nolan KM, Nolan TW, Nerman CL, Provost LP. The
Improvemnent Guide: A practical approach to enhancing organizational
performance. Second ed. United States of America; 2009.

Charalambous S, Grant AD, Churchyard GJ, Mukora R, Schneider H, Fielding
KL. Clinic-level factors influencing patient outcomes on antiretroviral
therapy in primary health clinics in South Africa. AIDS. 2016:30(7):1099-109.
httpsy//doiorg/10.1097/QAD.0000000000001014.

Uyei J, Coetzee D, Macinko J, Weinberg SL, Guttmacher 5. Measuring the
degree of integrated tuberculosis and HIV service delivery in Cape Town,
South Africa. Health Policy Plan. 2014;29(1):42-55. httpsy//doiorg/10.1093/
heapol/czs131.

Gengiah 5, Barker PM, Yende-Zuma N, Mbatha M, Naidoo S, Taylor M, et al.
A cluster-randomized controlled trial to improve the quality of integrated
HIV-Tuberculosis services in primary health care clinics in South Africa. JIAS.
2021, (in press).

Rendell N, Lokuge K, Rosewell A, Field E. Factors that influence data
use to improve health service delivery in low- and middle-income
countries. Glob Health 5ci Pract. 2020;8(3):566-81. https://doi.org/10.974
5/GHSP-D-19-00388.

Hulscher ME, Schouten LM, Grol RP, Buchan H. Determinants of success of
quality improvement collaboratives: what does the literature show? BMJ
Qual Saf. 2013;22(1):19-31. https://doi.org/10.1136/bmjgs-2011-000651
Youngleson MS, Nkurunziza P, Jennings K, Arendse J, Mate KS, Barker P.
Improving a mother to child HIV transmission programme through health
systern redesign: quality improvement, protocol adjustment and resource
addition. PLoS One. 2010;5(11)213891. https//doi.org/10.1371/journal pone.
0013891

Bardfield J, Agins B, Akiyama M, Basenero A, Luphala P, Kaindjee-Tjituka F,
et al. A quality improvernent approach to capacity building in low- and
middle-income countries. AIDS. 2015;29(5uppl 2):5179-86. https.//doiorg/1
0.1097/QAD 0000000000000719.

Ogunsola OO, Ajayi G, Ojo O, Adeyeye O, Akinro Y, Oke O, et al. Improving
coverage and completion rate of isoniazid preventive therapy among
eligible HIV patients using quality improvement approaches: a case study of
State Hospital, liebu Ode, Ogun State, Nigeria. Pan Afr Med J. 201934:193
httpsy//doiorg/10.11604/pam|.2019.34.193,19360.



Gengiah et al. Implementation Science (2021) 16:88

35

37

39.

Osibo B, Oronsaye F, Alo OD, Phillips A, Becquet R, Shaffer N, et al. Using
small tests of change to improve PMTCT services in Northern Nigeria:
experiences from implementation of a continuous guality improvement
and breakthrough series program. J Acquir Immune Defic Syndr. 2017;
75(Suppl 2):5165-572. httpsy//doi.org/10.1097/QA1.0000000000001369.
Krishnan A, Nongkynrih B, Yadav K, Singh S, Gupta V. Evaluation of
computerized health management information system for primary health
care in rural India. BMC Health Serv Res. 2010;10{1):310. https//doi.org/10.11
86/1472-6963-10-310.

Nutley T, Gnassou L, Traore M, Bosso AE, Mullen 5. Moving data off the shelf
and into action: an intervention to improve data-informed decision making
in Cote d'lvaire. Glob Health Action. 2014;7(1):25035. https://doi.org/10.34
02/ghav7.25035.

Duc DM, Bergstrom A, Eriksson L, Selling K, Thi Thu Ha B, Wallin L. Response
process and test-retest reliability of the Context Assessment for Community
Health tool in Vietnam. Glob Health Action. 2016;9(1):31572. https://doi.
org/103402/ghav931572.

Mocumbi 5, McKee K, Munguambe K, Chiau R, Hogberg U, Hanson C, et al.
Ready to deliver maternal and newbom care? Health providers' perceptions
of their work context in rural Mozambigue. Glob Health Action. 201811(1):
1532631. https//doi.org/10.1080/16549716.2018.1532631.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

113

Page 16 of 16



4.3.3 Discussion of Paper 111

Paper 111 is responsive to specific objective 3 of the PhD project and is currently under review with
BMC Implementation Science. This objective was to determine which organizational contextual
factors are predictors of success when using QI to improve HIV-TB services. It was initially
envisaged that there would be multiple process indicators that the QI intervention would improve and
that these could be used as the outcome variables and the organizational contextual factors measured
in the study used as predictor variables to determine which were associated with each improved
HIV-TB process indicators. As demonstrated in Paper Il, only IPT and HTS were significantly

improved.

The PARIHS framework was used to guide our research into which elements of organizational
context are likely to influence the uptake of QI. Physical infrastructure, leadership support,
monitoring data for improvement, key staff availability, and supportive contexts for change were
organizational contextual factors highlighted by the PARIHS framework and were adopted by the
study. In addition, the degree to which clinics were organized to offer integrated HIV-TB services
and the flexibility of clinic operating hours were OCFs included in the study, based on similar
research. At the time of study exit, we conducted exit interviews in the form of focus group
discussions with volunteer clinic staff from the QI and SOC group clinics. The exit interviews were
intended to describe how the QI and SOC clinic staff understood HIV-TB integration at the end of
the study period and to describe the experiences of the QI clinics. The FGDs revealed information

which shed some light on the quantitative study findings.

Linear mixed modelling with HTS as the outcome variable was not successful as the model did not
merge. The main finding was that monitoring data for improvement was the most significant
predictor of increasing IPT initiation rates. There were no differences between the QI and SOC
scores for physical infrastructure (78.9% vs 64.7%; p=0.058), key staff (95.8 vs 92;p=0.270), clinic
hours (66.9 vs 65.5; p=0.900), MDI (63.3 vs 65;p=0.875, leadership support (46.0 vs 57.4;p=0.265),
perceptions of supportiveness of contexts for change (76.2 vs 79.7;p=0.128) and degree of
integrated HIV-TB services (74.1 vs 80.1;p=0.916). MDI was a significantly associated with
increasing IPT initiation rates [beta coefficient ()=0.004; p=0.004]. The FGDs showed that the QI
intervention created awareness of the low IPT performance at baseline and instilled a sense of shared

responsibility and motivation among clinic teams.
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The paper concludes by providing recommendations on how MDI maybe fostered and any threats to
this practice removed. Recommendations include improving data quality, access to data, enhancing
technical capabilities of clinic staff, and minimizing software and hardware malfunctions for

electronic databases.
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CHAPTER 5: SYNTHESIS

The aim of this PhD project was to determine the influence of organizational contextual factors on a
QI intervention to enhance integrated HIV-TB service delivery in rural primary healthcare clinics in
KwaZulu-Natal. The QI collaborative approach has been cited as resource intensive, costly, with low
to moderate levels of improvement observed.!** The inextricable role of OCFs in influencing the
success of QI projects is increasingly being recognized. (118 119 144, 1531 The PhD project addressed an
important gap in understanding the influence of OCFs on a QI collaborative approach to improve
integrated HIVV-TB services. The strengths of the PhD project were that process indicators of HIV-TB
integration were assessed to monitor improvement in parallel to the collection of various OCFs, hence
associations can be made between the improvements observed and the OCFs. Secondly, the presence
of a control group (SOC group) provided insights into the performance of typical clinics exposed to

standard supervision and support to which the QI group could be compared.

The PhD project assessed several OCFs, informed by the PARIHS framework, that influenced the QI
intervention. A few OCFs emerged during the study. Overall, the OCFs that were pertinent to the
PhD project were: baseline performance of indicators (Paper | and 11); data quality (Paper 1); transfer
of training knowledge to peers (Paper I); staff motivation (Paper 1); leadership (Paper | and I11);
performance feedback (Paper Il), cluster size (Paper I1); monitoring data for improvement (MDI)
(Paper I11); supportiveness of contexts for change (Paper I11); and organization and preparedness to
offer integrated HIV-TB services (Paper I11).

This synthesis comprises five sections: (i) Summary of key findings (ii) OCFs associated with
facilitating QI to improve HIV-TB, (iii) OCFs associated with impeding the QI process, (iv)
Limitations of the PhD project, and (v) Recommendations for future scale up of QI interventions to

enhance integrated HIV-TB services.

5.1 Summary of key findings and observations

The goal of the QI intervention was to improve HIV-TB integration at a PHC level, and eight process
indicators were identified to enable monitoring and evaluation of the intervention. HTS, TB
screening, IPT initiation, VL testing at month 12, and ART initiation in HIV-TB co-infected patients
were indicators addressed by the QI intervention. Cotrimoxazole Preventive Therapy and retention in
care for HIV-TB patients were not included as indicators as the extent of missing data for these
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indicators was considerable, such that a baseline value could not be determined. An integrated HIV

and TB electronic data system was implemented in all study clinics.

The first finding was that the QI intervention was effective in improving IPT initiation and HIV
testing rates (Papers | and 1). In Paper I, we showed a 5-fold increase in IPT initiation rates from
baseline to the withdrawal phase (15.9% versus (vs) 76.4%; p=0.019). In Paper II, the QI and SOC
group performance were compared between the baseline and intensive phases and the QI group was
66% higher in IPT initiation rates (61.2% vs 36.8%; Relative Risk (RR)=1.66; 95% CI:1.02-2.72;
p=0-044) than the SOC group. In Paper I, HTS rates showed moderate improvement between
baseline and the withdrawal phase (84.8% vs 94.5; p=0.110). HTS was 19% higher (94.5% vs
79.6%; RR=1.19; 95% CI:1.02-1.38; p=0.029) in the QI group compared to SOC group (Paper II).
The large improvement in IPT initiation rates was attributed to low baseline performance in the QI
group clinics which allowed for more room for improvement (Paper | and I1). In addition, QI clinic
teams identified and addressed several health system’s weaknesses, such as, clarifying the timing of
IPT initiation, development of an early identification system for IPT-eligible patients and improving
data recording (Paper I). In comparison, as the baseline values for HTS were high, there was little
room for improvement. Similarly, ART initiation among HIV-TB patients was high (>90%) at

baseline and remained high during the study (Paper I and I1).

There was room for improvement for TB screening and VL testing, but only modest improvements
of 9.0% and 12.6%, respectively, were observed in the QI group (Paper I). Comparison of the QI and
SOC groups performance at the intensive phase showed no significant differences, in TB screening

or viral load testing rates (Paper I1).

The second finding was that the performance feedback initiative implemented by the DMTs, played
a role in the improvement observed in the SOC group, due to the improvement in support and
supervision. Consistent improvement was noted in the SOC group for IPT initiation (Paper I1). We
attributed this improvement to ‘Nerve Centre Meetings’ that were regularly held at the district level
with all facilities. These meetings were the main mechanism through which DMTs reviewed clinic
data and provided feedback on performance and gaps to be addressed. In Paper I, we acknowledged
that the improvement in the QI group should be interpreted bearing in mind that there was a
motivated DMT monitoring performance and highlighting gaps in service delivery. We believe that
the QI intervention complemented the efforts of the DMT and provided structure, mentorship, and
tools to address gaps identified.
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The third finding was that cluster size may have played a role in the improvements observed in IPT
initiation and HTS rates (Paper I1). Cluster size was used, as opposed to clinic patient volume,
because the unit of the analyses was the PHC nurse supervisors (the cluster). Small clusters (defined
as patient volume <2500) made large improvements in IPT initiation rates in the QI group, ranging
from 30.4% - 68.3%. Larger clusters (defined as patient volume >3500) made comparatively smaller
improvements ranging from 3.4% - 54.7%. We surmised that small clusters were likely better able to
coordinate their efforts in addressing service delivery gaps and implementing complex interventions
(Paper II). For HTS, the large clusters in the QI group made larger improvements that ranged from
0.8% - 29.7% and small clusters made improvements that ranged from 3.4% - 9.4% (Paper I1). These
findings led to recommendations of how facility volume maybe leveraged to promote QI. The large
improvements made in small facilities can be used to engage and encourage other facilities to take up
QI in the initial stages of scale up. QI interventions for well-established services, such as, HTS
should be considered for larger facilities where innovative methods of maximizing high patient

volumes are beneficial to increasing HTS rates.

Major IPT initiation rate improvements were observed in approximately 6 months. In an Ethiopian
study, major improvement in IPT initiation rates were observed in 3 months (from 4% - 81%).11671 In
other contexts (which aimed to improve various process indicators) the speed of improvement varied
from 0-63 months.[*?%1 The speed at which improvement occurs appears to be slower in very large
hospitals, however, no conclusive evidence could be found on the exact role of facility size and
speed of improvement.[*22 A systematic review of several QI collaboratives suggests that just the
participation in a QI initiative positively influences the knowledge, problem-solving skills, attitude,

and teamwork of healthcare workers. [168]

The role of cluster size in improvement has implications for future QI initiatives and scale-up
initiatives (Paper 11). We recommend that smaller clusters that are performing poorly be utilized in
the early stages of a QI initiative to showcase the large improvements that are possible using QI and
encourage adoption of QI and buy-in from other clinics and contexts. Smaller clusters may have
more initial success due to better coordination of efforts, teamwork, and ability to adopt complex

strategies.

The fourth finding was that front-line HCWs were a rich source of information on weaknesses and
bottlenecks in clinic systems and how these could be addressed (Paper 1). Patient flow redesign,
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development, and implementation of strategies for early patient identification for services (viz. VL
testing and IPT initiation) and monitoring daily data quality, were among the change ideas developed
and tested by HCWs in the QI group clinics (Paper 1). An average of three PDSA cycles per indicator
shows the willingness of HCWs to develop and test new change ideas.

The fifth finding was that HCWs achieved high scores on the COACH tool at baseline and during
study follow up in both study groups (Paper 111). The COACH tool assessed perceptions of
supportiveness of clinic contexts to make changes. This suggests that the study context was one that
was receptive to change which likely contributed to the uptake of QI. The very nature of the QI
intervention created more opportunities for clinic teams to work together to solve problems and
increased communication between team members.*%1The QI intervention did not increase
perceptions of supportiveness to make changes among HCWs (Paper 111). After 12 months of
exposure to the QI intervention, there was no significant difference in the scores in the QI group
compared to the SOC [76.2% (range:73.4% - 81.8%) vs 79.7% (range:72.1% -92.0%); p=0.128]
(Paper 111).

The COACH tool was administered to HCWs by study staff and there is a possibility that responses
were influenced by social desirability reporting bias, that is, the tendency of respondents to provide
answers that portray themselves in a favorable light.*”% Other studies that adopted the COACH tool
reported similar difficulties in obtaining truthful responses from HCWs, particularly on sensitive
questions, such as, leadership support and commitment to work. 71721 Even though the high scores
obtained on the COACH tool may be inflated, the uptake of QI and efforts to test change ideas

(Paper 1), support the finding of a context that is supportive of change.

The sixth finding was that the practice of MDI was significantly associated with increasing IPT
initiation rates (Paper I11). This study measured the practice of MDI by scoring the availability and
utility of routine HIV and TB programme data to improve facility performance (Paper I11).
Monitoring programme performance using routine data is inherent to the QI process.**% Importantly,
in the PhD project, MDI was measured at baseline which established its pre-existence before the QI
intervention began (Paper I11). The range in MDI scores, in the QI and SOC groups, shows that this

practice was being implemented in clinics to varying degrees.

We acknowledge that the association between MDI and IPT initiation rates was small (Beta
coefficient ()=0.004; p=0.004). MDI is frequently identified as a key OCF that drives
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improvement.[*?% 139 |n this PhD project, MDI was the only organizational contextual factor that was
statistically significantly associated with IPT initiation rates, however, studies have shown that MDI
alone is not sufficient to drive improvement.['”*17] Data infrastructure, strong leadership that
encourages the use of routine data and a team culture, that is confident in their ability to use data for
improvement, are some of the supporting characteristics that need to be present. 1731 Scores achieved
on the sub-scales of the COACH tool, confirm that a strong team culture, leadership support, and
access to resources and sources of knowledge, were present in the QI and SOC group clinics. We
made several recommendations for how the practice of MDI maybe fostered, including: making
routine data accessible to clinic staff; ensuring good quality data, improving the technical skills of
clinic staff to use and generate reports from electronic health information systems, ensuring that no

major hardware and software malfunctions occur in data systems. 173 1741

In the next section, the OCFs that were observed to influence the QI intervention to enhance HIV-TB

integration or OCFs that were observed in the SOC group are described.

5.2 Organizational contextual factors that facilitated the QI intervention

In this section, OCFs that facilitated improvement are explored in more detail.

Monitoring Data for Improvement (MDI)

MDI is considered an OCF because it is a group practice representing an intentional activity
undertaken by a clinic team to improve performance and patient outcomes.*?! Clinic teams that
undertake MDI are generally influenced by good leadership that emphasizes use of data, have good
data infrastructure, and are confident in their ability to use data to make changes.!*?> 1361781 Thijs
PhD project is, to my knowledge, is the only study to have shown a statistically significant
correlation between MDI and IPT initiation rates (Paper I11). Three systematic reviews have
identified MDI as among the top five OCFs that influence QI success or implementation of EBPs.
125,126, 1301 \/ery little is known about how to foster this practice, particularly in LMICs.[25 1301 pgor

quality of data is the main threat to MDI.

Quality of routine data
QI is a data-driven activity and data that are available and easy to access facilitates the QI process.
[176] We observed that HTS, TB screening and IPT initiations were among the first indicators selected

for improvement. These data were recorded in paper-based registers, easily accessed by clinic staff,
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completed daily and in real-time. In addition, monthly summaries of these data are routinely reported
to the district health office and discussed at Nerve Centre Meetings. Familiarity with these indicators
and routine monitoring likely motivated clinic staff to address these indicators first (Paper I).

VL testing was selected for improvement after a six-month long initiative to acquire complete and
cleaned VL data (Paper I). This also shortened the amount of study time available to improve VL
testing rates. In papers | and 11, it was observed that of the seven HIVV-TB process indicators that
comprised integrated services, only five were addressed in the QI intervention group. Large amounts
of missing data for retention in care and cotrimoxazole preventive therapy prevented the QI

intervention from addressing these indicators.

Those indicators for which data were stored in electronic databases, viz. viral load data, were deemed
‘difficult indicators’ by clinic staff who doubted the reliability and accuracy of reports generated
from electronic databases. Reasons for this included: backlogs in data capturing, incomplete patient
records (outstanding laboratory results), lack of easy access to electronic data records and poor
technical skills to operate the software. Data Capturers are the gatekeepers of the electronic
databases and on average each clinic had up to two Data Capturers who were heavily relied upon for
completeness and accuracy of the database as well as generating reports. Aside from improving data
quality, addressing the technical skills of clinic staff to access and use data may create a sense of

shared responsibility for the dataset.

Poor data quality is a threat to QI interventions and in this study, it undermined our efforts to
effectively address TB screening and VL testing, and completely foiled attempts to improve

cotrimoxazole and retention in care for HIV-TB patients.

Technical capabilities of Healthcare Workers

A United States-based qualitative study to identify which OCFs influenced implementation of a QI
project, found that data analytic skills among clinic staff played a major role in adoption of QI
interventions. 2771 The researchers found that even after receiving QI training, staff that were
uncertain about how to analyze data were less likely to participate in QI initiatives. In the PhD
project we observed similar behavior. Aside from the technical skills needed to generate reports from
electronic data systems, there is also skill required to transform raw data into meaningful information
that can be used for monitoring performance. In Learning Sessions, we capacitated HCWs with basic
data analysis and graph development skills (Paper ). Our study did not measure changes in HCWs
perceptions or confidence in data analytic skills, however, in FGDs interviewees in the QI group
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mentioned improvement in team motivation to make changes in the clinic (Paper I11). Future
initiatives to scale up QI to improve HIV-TB integration must invest in improving data analytic skills
of HCWs to build confidence in clinic teams and enhance sustainability of the QI method of

improvement.

Leadership Support

Leadership support is considered an indispensable OCF in the successful implementation of QI.[*%5
126,130, 1771 In Paper 111, we report that leadership support was not statistically significantly correlated
with IPT performance. A sub-scale of the COACH tool which measured leadership support showed
no differences at Month 12 between the QI and SOC group (Paper 11), however, leadership support
scores were high in both groups at baseline and during the study. The method and scoring for
assessing leadership support in the PhD project had limitations. The leadership sub-scale of the
COACH tool has been reported as a ‘sensitive’ topic and it is possible that respondents did not want
to portray leaders negatively.l*”] We measured leadership support based on the frequency of site
visits which is only one aspect of leadership support (Paper I11). Despite finding no differences in
leadership support between study groups, we strongly believe that leadership played a major role in

the study.

During the study the influence of upper management leadership, that is, the DMT played a role in
showing their support for the study by attending QI learning sessions at which some DMT members
presented District level performance data. This participation demonstrated clear support for the
SUTHI trial and the QI intervention to the QI clinic team members present. We believe this assured
the QI clinic teams of the legitimacy of the project and reinforced the importance of their

involvement.

The DMT members did not play a role in the implementation of the QI at the site level. This should
not be viewed negatively. We believe that had senior members of the DMT been present at clinic
level meetings, this may have been intimidating to junior level staff who may not have been as
participated as much in QI meetings. A study by Sommerbakk et al. (2016) suggests that good
leadership is one that is willing to give autonomy to clinic level staff and encourages a bottom-up

approach. 13!

Leadership support for the QI intervention from the OM was positive though at times passive. There
was no resistance or conflict recorded with clinic-level leaders during the implementation of the QI
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and their support for the initiative was shown by giving permission for the QI to continue. Although
the senior clinic-level leadership participated in QI meetings, their attendance was infrequent, and it

sufficed to keep them abreast of the QI progress.

We did observe that development and implementation of change ideas which involved changing
patient flow in the clinic, would often need to be approved by the Nurse-in-Charge. If clinic-level
leadership had change ideas or insights into how HIV-TB services could be improved, this study
failed to tap into their knowledge or expertise. A major barrier to active clinic-level leadership

participation was their workload and attendance at other meetings off site.

The positive aspects of leadership in the study setting were the unreserved permission and support
for the QI initiative which they made known to the clinic teams. Their permission to make simple
changes to the clinic workflow facilitated the QI initiative. The QI intervention may have benefitted
from a different leadership style at the clinic level. The PARIHS framework asserts that ‘a
transformational leadership style’ plays a big role in fostering a clinic culture that adapts to
change.[*?®! Transformational leadership is one that questions the status quo, encourages teamwork,
and challenges staff, while being supportive and inspirational, fosters growth and enhances the
integration of new evidence or practices.l*’® The SA DOH may benefit from promoting this type of

leadership style in clinic-level leaders, such as the OM or second-in-charge.

Supportive contexts for change

In this study setting, we observed that the study context was one supportive of implementing changes
Paper Ill. In the SUTHI study, HCWs readily identified problems or weaknesses in the clinics’
systems and developed and implemented change ideas to address these shortcomings (Paper 1).
Although a QI mentor facilitated the change process, the QI clinic teams did not require convincing
that the current systems required improvement. According to an evaluation of QI programs
conducted by the Health Foundation, one of the first challenges that most QI projects face is needing
to convince clinic teams that there is a problem.l"8! The authors advise providing hard data to clinic
teams to demonstrate the performance problem and secure the emotional engagement of HCWs. 17!

We used routine clinic data to achieve this, which further facilitated improvement.

While this setting had a strong sense of supportiveness for change, we did identify threats to this
OCF when QI was introduced. The study QI mentors, and the QI clinic team members reported
resistance to change ideas from other staff members, particularly those not selected to participate in
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the QI workshops (Paper 1). In this and in most QI studies which adopted a collaborative learning
approach, it was neither possible nor feasible for all clinic staff to attend QI workshops, as clinic
operations would be adversely affected.[*?*] We envisioned that there would be a transfer of
knowledge from workshop attendees to clinic peers. In Paper I, it is discussed that the study had not
adequately planned or facilitated the transfer of knowledge to those not attending the learning
sessions. The study may well have benefitted from strategically selecting HCWSs who had the skills,
personality, and attributes to communicate training knowledge to their peers (Paper 1), instead
selection of attendees to the learning sessions was left to the sole discretion of the facility manager.
In a systematic review to evaluate QI interventions in nursing homes, the authors determined that
little attention is given to how QI trainings are cascaded among HCWs and caution that QI
sustainability and long-term effectiveness is threatened if this is not addressed in future QI
programmes.[17°! At the end of this chapter, there are recommendations for addressing this gap.

Standard of Care Performance Feedback Intervention

The Ugu and KCD District Health offices, initiated a district-wide performance feedback initiative
eight months before the start of the SUTHI trial. The performance feedback initiative consisted of
monthly meetings of all SA DOH facilities called ‘Nerve Center’ meetings. The purpose of the
meetings was to closely monitor the performance of HIV, TB, and Non-Communicable Diseases
programmes to identify service delivery gaps in all provincial facilities. Thereafter, corrective action
plans were developed and monitored. Nerve Centre meetings allowed for best practices to be shared
among facilities and may have engendered the culture of supportiveness for change we observed in
both the QI and SOC clinics.

Performance feedback is an intervention in itself and the QI intervention operated in parallel to this
SA DOH-initiated intervention.*®% 181 The extent of the influence of the Nerve Centre meetings in
the SOC group are reported in Paper Il, where ART initiation in SOC groups was >90% throughout
the study and there was improvement in HTS, TB screening, VL testing and IPT initiations. The
introduction of this DOH initiative may have benefitted the study, as it created an environment where
monitoring data for improvement was supported by the leadership and that created a context where
improvement plans were encouraged and normalized. The limitation of the performance feedback
was the lack of structure in how to address identified problems, and measurement of progress in
addressing the problems and assisting individual clinic teams with a strategy to address their service

delivery gaps.
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Performance measurement and feedback is an intervention known to produce improvement and this
was implemented parallel to the QI intervention.[*¥?1 The value of performance measurement and
feedback was demonstrated in a Ugandan study that utilized routine TB data to create a monthly
report card reflect the TB service delivery performance of facilities. 8% The performance
measurement and feedback intervention resulted in a 15% increase in facilities being more adherent
to the International Standards of Tuberculosis Care. A Thai-based evaluation of a national QI
programme to improve HIV care found that performance measurement and feedback improved TB
screening by 75% and was the impetus for many local facilities starting up QI projects.[**]

The strong commitment of the SA DoH to provision of integrated HIV-TB services was apparent
throughout the study and likely promoted the uptake of the QI intervention to improve HIV-TB
services. First, the roll-out of the single HIV and TB electronic database upgrade in all clinics was
initiated by the SA DoH prior to the SUTHI trial and second the high scores noted in the Degree of
integrated TB and HIV service delivery measure at baseline and Month 12 showed that all study
clinics were organized and prepared to offer integrated services. Third, during the study the SA DOH
updated treatment guidelines to make ART and IPT more accessible to larger groups of patients. It is
likely that policy changes further strengthened the standard of care and demonstrated the political
will of the programme to meet 90-90-90 targets. However, universal test and treat strategy did not
result in a substantial improvement in ART initiations in this study. A South African study that
described healthcare workers’ perspectives of the universal test and treat strategy showed that while
nurses appreciated the clinical benefits of early ART initiation, factors such as patient readiness for
life-long ART, and lack of human and infrastructure resources to manage the large patient influx,
hinder the drive to achieve targets.[%®l In the case of IPT initiations in the SOC group, there is an
observed increase in initiations during the study (Paper 11). Amendment of the IPT guidelines in May
2018, which was released in a nation-wide memo to all health facilities, likely emphasized the
commitment of the SA DoH to strengthen the IPT programme and prompted all study clinics to
improve this indicator which was performing poorly. In the QI group, the QI intervention likely
provided a clear structure and steps to improve IPT initiation which resulted in the significantly

higher increase in IPT initiations compared to the SOC group.

5.3 Barriers to implementing QI to improve HIV-TB integration

Hesitancy to question guidelines or seek clarity

One of the factors that contributed to the poor baseline performance of IPT was the confusion and
ambiguity of the SA HIV treatment guidelines regarding the timing of IPT initiation in patients
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newly initiated on ART. Until our QI intervention, this misunderstanding of the guidelines persisted
with no resolution. We observed that HCWs did not reach out to leadership figures for clarity or
assistance. There are several reasons for this, namely: (i) not knowing who to contact for clarity on
IPT treatment guidelines, (ii) not knowing their clinics’ IPT initiation performance, and (iii) a lack of
leadership and accountability for the IPT programme. The IPT programme has had a controversial
history since its inception regarding whether the HIV programme or the National TB programme
takes responsibility for this service.* This has affected the ordering of IPT stock and messaging to
clinic teams regarding the correct implementation of IPT. [*4l The FGDs revealed that HCWs were
unaware that IPT performance was so poor (Paper I11). When presented with data from their own

clinic, there was motivation and drive to improve the IPT performance.

Documenting roles and responsibility for new changes/procedures

It was initially planned that the clinic staff would collect data required to monitor performance of
process indicators on a weekly basis. Implementing QI methods is additional work for clinic staff
and QI mentors documented having to oversee or collect weekly data themselves. It was a concern
that this created a dependence on the QI mentors and was not conducive to sustainability after the
study. To address this, the QI mentors documented roles and responsibilities for clinic team members
to provide clarity on who is responsible for implementing a change idea and collecting data for
tracking performance. This documentation remained at the clinic and was filed as a record for future

staff training.

High baseline performance of indicators

The baseline performance of an indicator determined the extent of the improvement that could be
made. ART initiation in co-infected patients, was high at baseline (95.8% and 98.9%, in QI and SOC
group respectively) and similarly TB treatment initiation rates were 98.5% and 93.8%, in the QI and
SOC group respectively (Paper I1). In the intensive phase we observed a slight decrease in ART
initiation (a decrease of 4.1% and 3.4% in the QI and SOC group respectively) and a large decrease
in TB treatment initiation (a decrease of 11% and 5.3% in the QI and SOC group respectively). We
believe that the high baseline performance of these indicators suggested that treatment initiation
systems needed no further improvement, and more effort was directed toward services to improve
access to care (viz. TB screening and HIV testing). The opportunity to improve TB treatment
initiation rates were missed in this study. Dixon-Woods et al. (2012), caution that in trying to

improve one issue, improvement teams ignore or create other issues elsewhere in the system.[176]
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5.4 Limitations of the study

e We had two QI nurse mentors who looked after 20 QI intervention clinics. A lesson from the
MERGE trial was that study staff, attempt to “fit in”” and gain the cooperation of clinic teams, by
adopting the work of SA DOH clinic staff. We wanted to avoid this scenario.[*®! In our study,
each QI Nurse Mentors conducted fortnightly in-person visits to reinforce knowledge acquired in
the training sessions. We do not know if this is the ideal frequency of QI visits. We did not
conduct post-study follow up visits to determine if the QI tools or change ideas implemented were

sustained.

e The developers of the collaborative learning approach strongly recommend the spread of QI
knowledge and successful change ideas.*>3 The success of QI is often measured by the extent
to which ideas are spread and the number of new clinics joining the initiative. By adopting a
randomized controlled design, we had a comparison group to determine if improvements would
have occurred anyway. However, the disadvantage is that we prevented the spread of new
change ideas and knowledge of QI to other clinics to avoid contamination. This means that a
basic and characteristic aspect of the learning collaborative approach could not be undertaken,
which is to spread ideas and determine if those change ideas could be further improved upon and
then scaled up to other clinics and other settings. Evaluating the spread of ideas and counting the
number of new sites that join the QI initiative is a way of assessing effectiveness which we were

not able to do in our study.

e Contamination, by exchange of information between the QI and SOC group, could not be ruled
out in the SUTHI trial. District level meetings and Nerve center meetings often brought ALL
facility leaders and staff together and the study staff did not impose bans on exchanging
information or ideas with fellow HCWs. To the best of our knowledge, the implementation and

regular follow up of the intervention QI clinics was not replicated in other clinics.

e The study had limited funding and a small roving data team were assigned to ensure data quality
in all 40 study clinics. Upon reflection, this was not adequate as each clinic required a data team
to ensure backlogs in data capture and high-quality data. However, this would have been an
enormous expense to the study.

e Attempts by the QI study staff to link NHLS data to the TB patients and the electronic TB register

were very difficult due to the lack of a unique patient identification number. The study team were

127



therefore unable to track individual patients’ laboratory results back to the clinic to determine if
patients with laboratory confirmed TB had been initiated onto treatment. Instead, summary data
was used.

e Smaller clusters were randomized to the SOC group, and this may have been prevented had the
study considered matching PHC nurse supervisors by patient volume prior to randomization.
Matching of nurse supervisors by headcount was not possible because the SA DOH allocates
nurse supervisors by geographic area and this method would have introduced statistical

limitations to make inferences.

55  Recommendations

There are several lessons learned from this study which other contexts may find beneficial when
implementing QI programmes or in scaling up QI. First, organizational readiness for change needs to
be fostered in any context and it should be a continuous effort. In this context, we found that
organizational support for change was high in both study groups at baseline and throughout the
study. The organizational readiness for change theory suggests that support for change can be
fostered by creating opportunities for teams to understand their performance and showing gaps in
performance. (1461 We are aware that the SA DoH in the study districts strongly emphasize and foster
the practice of using data to demonstrate performance gaps. Hence the willingness to make changes
was always present in clinics. It is likely that the QI intervention played a role in improving clinic
teams’ confidence to make changes and provided the necessary sequence of steps, ‘know how’, and
QI resources to make improvement (change) possible. This capacity building is the second factor that

is required for organizational readiness.

Second, front-line clinic staff should always be considered for QI training and capacity building.
Front-line clinic staff were the recipients of the QI training and mentorship. Top-level management
and leaders showed support of clinic-based changes that ultimately met the goals of the HIV and TB
programmes. This bottom-up approach is recommended as it provided the opportunity, space and
safety for clinic staff to voice their concerns, express their ideas and formulate their change
interventions. It is possible that clinic-staff made changes because they felt the sense of shared
accountability among their teams. Further considerations for QI training of clinic staff are provided

below.
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The success of future QI interventions to improve integrated HIV-TB services could be enhanced by
removing threats to effective QI and building QI capacity and skills among HCWs. The findings of
this PhD project highlight where the SA DoH could strengthen existing systems that could promote
and facilitate the use of QI and ultimately embed QI into standard of care supervision and support.

e The role of routine data in improving HIVV-TB service delivery is a common theme in the three
PhD manuscripts. Routine data is the cornerstone of a successful QI intervention, and the
following steps are recommended to enhance the use of data:

» A concerted effort to improve data quality in registers and electronic information
platforms is required by the SA DoH and local NGO partners. Fostering the practice of
MDI may improve the demand for better quality data from clinic staff and create a sense
of shared responsibility for ensuring completeness and accuracy in data recording.

» Data infrastructure (both hardware and software) needs to be upgraded to ensure that
technical glitches, poor connectivity, and viruses do not affect data systems and facilitate
ease of use for clinic staff.

» Senior nurses need to be trained to navigate the electronic data systems, particularly,
generating reports. This will empower nurses and alleviate the burden for the Data
Capturers as the only staff who can perform this function.

» A unique and persistent patient identification number is vitally important to linking
databases and tracking key HIV and TB indicators. Future efforts to scale up QI
interventions would benefit from the ability to monitor if appropriate actions have been

taken for blood and sputum results at the clinic level.

e QI training for all categories of clinic staff must be incorporated into SA DOH orientation or
training programmes.

» To avoid creating resentment and misperceptions of being ‘left out’ of training
opportunities, it is recommended that QI training be available to all staff.

» This can be accomplished by hosting several QI trainings and making these repeated
trainings instead of once-off events.

» QI training manuals and materials should be widely distributed and available.

» Organizational awards should be considered for clinic teams or individuals who have
demonstrated improvement in services using QI methods.

» Include upper management, middle managers, and clinic team leaders in QI trainings
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e Performance feedback from the District Health Offices to the facilities was a powerful

improvement initiative and should continue in this setting:

» In-person visits by District TB and HIV programme managers and PHC supervisors
to individual clinics to encourage the use of QI to customize solutions will enhance
the performance feedback.

» Encourage diversity in attendance to district performance feedback meetings. Data
Capturers, Lay Counsellors and Nurses may have insights into data inaccuracies or
clinic systems and patient-related factors that could enhance the quality of these
meetings.

» Clinic teams will prioritize indicators for improvement as directed by upper
management structures. The performance feedback meetings are an opportunity to
highlight neglected or often overlooked indicators.

Encourage diversity in QI teams at a facility level. This will ensure that the perspectives of all
staff categories are included.

Encourage upper, middle, and facility-level leaders to adopt a transformational leadership
style. Leaders should be encouraged to participate in QI meetings and normalize their
presence in discussions about improvement. Adopting a bottom-up approach where frontline
staff take the lead in making improvements but sharing responsibility and accountability for

the outcomes maybe a more effective approach than a rigid top-down management style.
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Background

Tuberculosis (TB) is the commonest opportunistic infec-
tion and cause of death among human immunodeficiency
virus (HIV)-infected patients in resource-limited countries
[1]. In 2015, there were an estimated 10.4 million new
(incident) TB cases worldwide, of which 5.9 million (56%)
were among men, 3.5 million (34%) among women, and
1.0 million (10%) among children. In addition, people
living with HIV accounted for 1.2 million (11%) of all the
new TB cases [2]. In 2014, the World Health Organization
(WHO) reported 83% incident TB cases worldwide out of
which one third of these new TB cases originated from
the African continent with high burden countries (HBCs)
[3]. A similar trend was documented in the 2016 WHO
global TB report which showed that the proportion of TB
cases living with HIV was highest in the WHO African
Region (31%) and exceeded 50% in parts of southern
Africa [2].

The extent of the combined TB and HIV epidemics in
South Africa has created enormous operational challenges
for healthcare delivery [4]. Prior to the implementation of
TB-HIV integration, the South African healthcare system
provided separate vertical programmes for TB and HIV
services delivered by different healthcare staff, often
located in separate clinics [4—6]. The vertical model of
delivering TB-HIV care to co-infected patients relied upon
referral and linkage to care programmes (between TB and
HIV programmes and vice versa). This proved problem-
atic and inefficient as referral between programmes
depended chiefly on patients’ resources and health-
seeking behavior which was unmonitored [4, 6].

Integration according to Uyei et al. (2014) is opera-
tionalized by three domains: functional, organizational,
and clinical integration [7]. An integrated model of TB
and HIV healthcare service delivery is an efficient use of
health system's resources that would address the two
very important co-epidemics [8]. A number of studies
provide evidence of the relationships in the integration
framework that applies to TB and HIV healthcare
delivery [7, 9-11]. However, the optimum model for inte-
grated TB-HIV services in a clinical setting is unknown.

South African guidelines on TB-HIV integration

The South African Department of Health (SA DoH) has
developed guidelines and policies supportive for the in-
tegration of TB-HIV services. The key focus areas for
TB-HIV integration as standard of care in the most re-
cently updated SA DoH guidelines [8, 12-14] is outlined
in Table 1.

Clinical benefit of known TB-HIV integration interventions
Randomized controlled trials have demonstrated that
early initiation of ART during TB therapy improved sur-
vival of TB-HIV co-infected patients by 56% [15, 16].
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Table 1 Focused areas for TB-HIV integration

= Testing and counseling for HV in all patients with TB.

= Intensified case finding for TB in HW-infected patients.

= |soniazid preventative therapy (IPT) for HV-positive patients that
screen TB negative.

= ART initiation for all TB-HIV co-infected patients.

= Cotrimoxazole therapy for TB-HIV co-infected patients.

= Enhanced retention in care strategies incduding the post-test counseling
and use of community-based outreach workers,

= Enhanced ART and TB treatment adherence strategies including the
use of community care workers for adherence support and
community-based management of selected patients.

= A fully integrated data management syster—adopting the
approach of one patient, one appointment, one file, and one data
management system.,

Additionally, initiating ART early during TB treatment
(within 2—4 weeks) increased AIDS-free survival by 34—68%
among patients with advanced HIV disease [15, 17, 18]. In
spite of TB-HIV integration being incorporated into inter-
national and South African guidelines, mortality rates in
2015 for TB-HIV co-infected patients in South Africa was
133 per 100,000 population, which is more than three
times higher than mortality in HIV-negative TB patients,
who had mortality rates of 46 per 100,000 population [2].

Initiation of cotrimoxazole preventive therapy (CPT)
before or with ART, irrespective of CD4 count, in co-
infected patients has been shown to reduce severe
bacterial infections in an observational study [19] and
mortality by 27% in a multi-site randomized clinical trial
(RCT) conducted in Africa [20]. The clinical benefits as-
sociated with the use of CPT was adopted by WHO for
use as an adjunctive therapy for improved outcomes in
the management of TB and HIV co-infected patients in
the 2014 treatment guidelines [20-22]. In addition, find-
ings from a RCT conducted in South Africa showed that
12 months of isoniazid preventive therapy (IPT) con-
ferred a 37% reduction in risk of active TB in ART-naive
patients [23]. The benefit of 6 months of IPT and early
ART irrespective of baseline CD4 count was also re-
cently confirmed in the TEMPRANO study that showed
44% lower risk of severe HIV-related illness and a 35%
lower risk of death from any cause [24].

Rationale of the study

Despite the inclusion of the evidence above in standard
TB and HIV treatment guidelines, implementation of
these interventions as part of TB-HIV integration in
South Africa remains poor [23, 25, 26]. Premature mor-
tality from TB and HIV in women and men account for
53.7 and 24.2% of deaths in the 15-24 year age group
and for 44.4 and 47.2% of deaths in the 25-64 age
group, respectively [27]. Cost-effective and sustainable
strategies to strengthen integration of known effective
TB-HIV interventions in primary health care (PHC)
clinics, the main service delivery point for millions of pa-
tients, will abrogate the high mortality associated with
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TB-HIV co-infection [28]. A systematic review by Uyei
and colleagues in 2011 of observational studies using
secondary data on TB-HIV integration in sub-Saharan
Africa found several benefits from integration and iden-
tified the need for additional research to identify barriers
to integration as well as strategies to improve TB-HIV
integration [26].

Theoretical framework

Models of TB-HIV integration have ranged from TB
clinics referring patients to HIV clinics and vice versa to
full integration where both services are available at a
single facility, on the same day, by the same healthcare
worker [5]. A group of South African researchers devel-
oped a model to illustrate the critical health system
mechanisms that are essential to operationalize TB and
HIV service integration [7]. Implementing integration re-
quires Functional integration which is the extent to
which integration is supported at the policy and budget
level, Clinical integration which is the extent to which
TB and HIV care, treatment, diagnostic testing, and
health education activities are taking place concurrently;
and Organizational integration which is the extent to
which facility level resources (e.g., staff, infrastructure,
space, patient files, and data systems) and processes
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(e.g., patient flow) are integrated [7]. While the model
efficiently explains what is needed to integrate TB and
HIV services, it does not illustrate siow TB and HIV ser-
vice integration should be integrated. Quality improve-
ment as a method to improve organizational and clinical
integration is on the cusp of widespread roll out in
South African Department of Health facilities and there
is enough support and political will for creating a culture
of quality improvement (QI) in facilities [8, 14, 29].

We propose a theoretical framework which is an adap-
tation of the Uyei et al. (2014) model that demonstrates
the central role of QI as a catalyst to operationalizing in-
tegration. The SUTHI study intervention has targeted
PHC supervisors and frontline clinic staff as the
recipients of the QI intervention. Figure 1 illustrates that
through continuous QI activities, we theorize that
organizational and clinical integration can be improved
and strengthened and lead to improved patient and
organizational outcomes. Using the collaborative break-
through series approach, developed by the Institute of
Healthcare Improvement (IHI) [30-33], we propose that
a series of timed collaborative learning sessions that
brings intervention clinics together coupled with men-
torship visits at the facility level will impact clinical and
organizational integration activities. Our framework

-
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proposes that QI alone may not be sufficient to bring
about improvements in integrated service delivery hence
evaluating, measuring, and monitoring environmental
and contextual factors (confounders) as well as deliver-
ing a good quality QI intervention is key to improving
TB, HIV, and integrated TB-HIV services.

Methods

Aims and objectives

This study aims to reduce mortality due to TB, HIV, and
TB-HIV co-infection through a QI strategy for scaling
up of TB and HIV treatment integration in rural PHC
clinics in South Africa. The hypothesis is that survival
rates will be lower in TB, HIV, and TB-HIV co-infected
patients accessing health care at dinics implementing
the study intervention to deliver integrated TB-HIV care,
compared to survival in patients accessing health care at
clinics that provide only the standard of care for people
with TB and or HIV.

Specific objectives include:

1. To determine the impact of a Ql-mediated TB-HIV
care integration on patient mortality.

2. To determine the effectiveness of peer-led QI
approach to enhance integration of TB-HIV
healthcare delivery.

3. To identify clinic-level factors that impact on the
implementation of integrated TB-HIV services.

4. To determine the cost-effectiveness of implementing
TB-HIV integration using the QI approach.

5. To develop an intervention, comprising QI-based
change ideas, tools, and approaches for the scale up,
implementation, and sustainability of integrated
TB-HIV services across South Africa and in other
resource-constrained settings.

Study setting and design

This is an open-label cluster randomized controlled trial
where the cluster is defined as the group of cinic(s)
under the same PHC dinic supervisor, where each of the
16 PHC dinic supervisors may oversee between 3 and 5
PHC clinics. Cluster randomization was chosen for prac-
tical reasons because the study will be carried out in
pragmatic settings involving 40 PHC dinics within the
King Cetshwayo district (formerly called uThungulu) [34]
and Ugu districts in KwaZulu-Natal, South Africa. A total
of 11.1 million people (19.9% of the South African popula-
tion) live in KwaZulu-Natal [35]. The province has the
highest TB-HIV disease burden in South Africa with an
estimated TB-HIV co-infection rate of 70% [12, 36]. The
two districts were selected because they are rural with
high burden of TB, HIV, and TB-HIV co-infection, despite
TB and HIV treatment services in accordance with
current guidelines being awvailable [13, 14, 37]. In 2016,
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823% of TB-HIV co-infected patients were initiated on
ART in KwaZulu-Natal, slightly lower than the national
ART initiation rate of 84.5% [38]. King Cetshwayo district,
located on the northem coast of KwaZulu-Natal, has a
population of 937,793, with approximately 80% living in
rural settings [39]. Similarly, Ugu district, situated in
southern KwaZulu-Natal has 86% of its population of
750,214 living in rural areas [38, 40]. The in-hospital case
fatality rate due to TB-HIV co-infection in both King
Cetshwayo district (38.4%) and Ugu district (38.8%) re-
mains high despite ART availability [27]. In 2015, over a
quarter of all deaths in KwaZulu-Natal, irrespective of age
or gender, were caused by TB (15.5%) or HIV (12.2%).
PHC clinics offer community level frontline services and
chronic care for all health ailments, including TB and
HIV. Patient level data for these diseases are routinely
captured electronically [41].

Study population

Anonymized clinical and programme outcome data for
all TB, HIV, and TB-HIV co-infected patients accessing
services in the 40 clinics will be included in the study
analysis. According to estimation from the clinic head-
count data, an average of 4500 patients are seen in the
two districts each month. In addition, the healthcare
workers (HCWs) including PHC supervisors will be
interviewed to collect dinic level information after
obtaining informed consent for participation in inter-
views. These interviews will be collated and analyzed to-
gether with patient level data.

Randomization and study groups

Randomization will occur at the level of the PHC super-
visor. This is being done to aveid contamination of inter-
vention effects into control clinics since each supervisor
routinely supports multiple clinics. Each PHC dlinic
supervisor will be randomly assigned in a 1:1 ratio to the
intervention or control arm. The study investigators
would provide a list of facilities and supervisors to be ran-
domized using a computer-generated randomization list
generated by study statistician. In South Africa, a PHC
clinic supervisor fulfills a management role at PHC clinies
[42], and are mandated to ensure smooth clinic operations
through oversight of clinic performance against set targets
including patient dinical outcomes and programme per-
formance targets, and oversees the implementation of
clinical guidelines. Each PHC clinic supervisor may over-
see between three and five PHC clinics within one district
Therefore, through randomization of 14-16 PHC clinic
supervisors working in both the Ugu district and King
Cetshwayo district, 40 dinics (20 in each arm) will be
enrolled into this study as each supervisor oversees on
average three to five medium-sized clinics. Not all clinics
under the purview of the PHC clinic supervisors
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randomized will be enrolled into the study. Clinics
will be excuded if ART services are not offered on
site, services are run by a single nurse, and if they
are mobile clinics or cinics located within hospitals.
All eligible clinics enrolled in the control arm of this
trial will receive the prevailing standard-of-care for
TB-HIV integration (Fig. 2) in accordance with the
DoH guidelines. While the study team will not
interfere with any additional benefit that control
clinics may receive (for example, support from other
NGOs), changes to the background standard of care
will be recorded systematically and accounted for in
the final analysis.
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The quality improvement intervention

Quality improvement is described as a set of continuous
actions through coordinated effort of HCW teams aimed
at accelerating improvements to patient care and health
outcomes [43]. This is done through iterative changes
and peer-to-peer learning about successful changes and
has been demonstrated to significantly improve HCW
performance and lead to sustainable delivery of quality
care with improved health outcomes [30, 43, 44]. The
Institute for Healthcare Improvement (IHI) Breakthrough
Series (BTS) is an example of quality improvement
through learning collaborative, demonstrated to success-
fully impact health outcomes in developing-country
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Fig. 2 SUTHI study enrolment, randomization, follow-up, and outcome following TB-HI integration intensention
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settings [30, 45]. The learning collaborative brings together
clinic teams at regular intervals to learn QI methods and
exchange challenges and successes in efforts to implement
the TB-HIV care pathway (leamning sessions). Each clinic
will form a QI team that will work with the PHC super-
visor and QI mentors between these learning sessions to
develop local ideas for implementing a specific area of care,
regularly measure performance using agreed-upon indica-
tors, and bring back those results and emerging best prac-
tices to other clinic teams through periodic learning
sessions. We aim to use this structured implementation
approach to improve reliable delivery of published
evidence-based interventions known to decrease morbidity
and meortality in patients with TB and HIV. The main
measure of the collaborative’s success will be measurable
improvement in the magnitude, maintenance, and speed of
specific steps of TB-HIV integration, ascertained through
time-series analyses. These analyses will be collected and
acted upon in real-time and will include process and out-
come indicators. The magnitude of TB-HIV integration
implementation will be measured by the extent to which
interventions provide measurable improvements in PHC
process indicators from baseline (eg., coverage of HCT
and IPT services among eligible patients, improvements in
quality of services, proportion of HIV-infected patients of-
fered IPT following a negative TB screening). We will also
track the speed at which each of the eight TB-HIV integra-
tion interventions are implemented (e.g, the number of
months taken to reach 90% implementation of individual
integration interventions) and factors affecting speed of
intervention uptake in the dinics.

Systematic testing of change ideas will be evaluated
through a rapid sequence of steps called the Plan-Do-
Study-Act (PDSA) cycle. The PDSA cycle is a sequential
framework for examining problems, deriving solutions,
measuring progress, and embedding changes leading to
positive outcomes [46, 47]. Selected HCW's from the study
intervention clinics will be trained on QI methodology.
This training will enable establishment of QI teams in
intervention clinics to work test and implement change
ideas to advance implementation of the TB-HIV integra-
tion interventions in rapid cycle (Fig. 1) and exchange suc-
cessful ideas for change with other intervention sites
through the learning collaborative. Furthermore, measures
will be taken to prevent inadvertent cross-contamination
of change ideas (eg., by avoiding any convening of inter-
vention and control clinics or personnel).

Training, coaching, and mentorship for HCWs
implementing QI in clinics randomized to the

intervention arm

The QI approach promotes front-line staff engagement
in the identification of problems affecting performance
and catalyzing rapid cycle testing of possible solutions in
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each of the eight identified TB-HIV integration indica-
tors (Table 1). The QI team at each of the intervention
clinics will include the PHC supervisor from the District
Health Management team, the QI clinic champion, the
clinic’s operation manager, selected dinic staff members,
and a QI coach/mentor represented by a member of the
study team. The QI champion, usually a clinic's most
senior nursing staff, will be trained to lead and support
QI teams in their facilities using QI methods including
the PDSA model, systems thinking, and the use of data
for improvement.

The QI mentor and champion will be capacitated by
the research team to provide peer-leadership and
mentorship for implementation of QI methodology. In
addition, they will also be capacitated to monitor the
weekly performance of their clinies in achieving key suc-
cesses on the indicators being targeted for improvement.
The QI teams will be established through training of se-
lected health workers to become fully fledged QI leaders
and implementers within their facilities. Only HCW's
experienced in both TB-HIV management and imple-
mentation of national TB and HIV guidelines would be
eligible for QI training.

Implementation of the intervention

Three collaborative learning sessions and additional (I
support (mentoring and coaching) visits at specific time
points during the study period (Fig. 1) will be pre-
arranged. Collaborative learning session one will coach
teams in the use of a range of QI methods and tools
(process mapping, fishbone system analysis, PDSA
cycles, use of line graphs, and other data for improve-
ment). Areas requiring improvement will be identified
and prioritized, and aim statements encompassing spe-
cific aims and targets will be developed. Brainstorming
by the QI team and process mapping will be done to de-
fine a strategy to effect positive change (“a change idea”).
The PDSA cycles tracking a set of predefined indicators
will be reviewed bi-weekly by the QI team to test if the
recently adopted change idea resulted in performance
improvement, throughout the study period. This will
enable the generation of new ideas for improvement, it-
erative testing of these ideas, and monitoring of progress
attained through use of run charts and graphs. Learning
session two, scheduled 6 months later will review learn-
ings for all successful change ideas and challenges
against overall clinic performance, with the goal of scal-
ing back on frequency of QI support meetings for clinics
that are undertaking reliable improvement work. Learn-
ing session three, scheduled at month 12, will be focused
on review and scalability of the final successful change
package. It is anticipated that after learning session
three, the clinic's QI teams would sustain successful

change ideas. Lessons leamed will also be shared and
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Table 2 Data collection tools, sources, and outcome measures
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Data to be collecred

Data source

CJutcomes measure

TE-HIV integration indicators

TIER.Net, community care givers, autopsy

reparts

TIERNet

TIER.Net

TIER.Net

TIERNet and clinic TB registers

TIERNet, DHIS and clinic-based registers

TIERNet, DHIS and dlinic-based registers

TIERNet, DHIS and clinic-based registers

TIERNet, DHIS and dlinic-based registers

TIERNet, DHIS and dlinic-based registers

TIERNet, DHIS and clinic-based registers
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Clinical outcomes

- Mortality rates—number of deaths among
T8 and HWV patients accessing care in
study dlinics from date clinic enrolled o
18 months post enrolment.

- Proportion of patients retained in
care—pmoportion of HVHnfected patients
enrolled in care at dlinics and alive
12 months.

- Viral load testing coverage—proportion of
patients on ART with viral loads test done
among those eligible for viral load test at
requested time points.

- Viral load suppression—pmoportion of
patients with undetectable viral load tests
among those receiving 12 monthly virl
load test.

- TB treatment outcomes at end of study
period—

- Cure rates: proportion of new smear-
positive patients that are smear-negative in
the last month of treatment and on at
least one other occasion at least 30 days
prior,

- Loss to follow-up rates: proportion of new
smear-positive patients that interupted TB
treatment for 2 consecutive months or
maore

- Treatment failure rates: Proportion of new
smear-positive patients that are smear-
positive at the end of TE reatment period.

- Death rate: proportion of new smear
positive patients that died during TB
treatment.

- Transfer-out mte: proportion of new
smear-positive pulmonary TB patients
registered that were transferred to another
district and for whom the TB treatment
outcome is unknowr.

Frocess outcome
- HCT Coverage—propartion of patients
with unknown HIV status tested for HIV

- Corinfection—proportion of TB patients
corinfected with HIV

- Time to ART inttiation (in days}—tme in
days between diagnosis of HIV infection
diagnosis and ART initiation.

- TB screening covermage among HIV-nfected
patients—

a) Proportion of HVHnfected patients

receiving TB screening and

b) Frequency of TB screening during

follow-up

- IPT initiation—

a) Proportion of H\V-infected TB negative

patients initiated on IPT and

b) Proportion of patients completing IPT

course.

- (PT uptake among codnfected patients—
proportion of eligible HV-positive patients
initiated on CPT
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Table 2 Data collection tools, sources, and cutcome measures (Continued)

Data to be collected Data source

QOutcomes measure

TB-HIV service integration in the facility

macro-environment 20014 [7

Clinic profile ol aimed at assessing clinics’
infrastructure, capacity, and systems in place
to implement TB-HN integration services

Clinic culture, leadership, resources, etc
et al. 2015 [56]

Staff Work-related Quality of Life

Survey instrument developed by Uyei et al.

A CAPRISA designed mal

The COACH tool designed by Bergstrom

WHO Waork-related Quality of Life Scale

Measured TB-HIV integration in terms of

» Organization—such as co-location of ser-
vices, combined patient records, informa-
tion management, and joint trining

B Structure—existent practice of joint
senvice delivery,

= Process— behavior and practice of
delivering sences

= Culture—work place culture and pesonal
identification with integrated sevice
delivery

- Resources inventory and needs for
implementation of TB-HIV integration
services, eq, available guidelines, proto-
cols, policies, trained staff.

- Bxisting quality improvemert interventions,
processes and measurements

- District level leadership and support

- Clinic leadership and support
- Staff knowledge and skills
- Perceptions of work culture at PHC

Work-related quality of life for staff at PHC

documented across the intervention teams. At the suc-
cessful conclusion of the projects, the intention is to
scale up a reliable “change package” of successful, tested
changes across all clinics in the two districts, if not
across the entire district.

Standard of care in the control clinics: description of TB,
HIV, and integration services

Since the 2009 endorsement of integrated TB-HIV ser-
vices by the South African National AIDS Council
(SANAC) [48], and adoption of TB-HIV service integra-
tion into policy and practice by the National Department
of Health (NDoH) [29], South African guidelines recom-
mend integration of TB and HIV services by a single ser-
vice provider [8, 49].

Data collection

Data on TB-HIV integration indicators will be obtained
from patient files and existing standard customized elec-
tronic data management systems supported by SA DoH
[4, 41]. Routine clinical information is recorded in paper-
based registers and patient clinic folders housed in clinics
and subsequently captured onto the relevant TB or HIV
electronic system supported by SA DoH. Baseline patient
level data will be collected retrospectively for the
12 months prior to study start and will continue prospect-
ively throughout the study period (Tables 2 and 3). In
addition, HCW interviews will be conducted, using case
report forms, at specific time points during study period
from consenting health workers in both the intervention
and control clinics. Table 2 summarizes the data to be

collected, data source, and outcome measures while
Table 3 presents the studys schedule of activities.

Study outcome measures

The primary outcome of this study will be all-cause
mortality rate among patients newly diagnosed with TB
and/or HIV. Secondary outcomes will include time to
ART initiation, retention in care, IPT and CPT uptake as
per the current SA DoH guidelines, TB cure rates, viral
load testing rates, and viral load suppression rates.

Sample size estimation

We anticipate that about 6000 HIV-paesitive patients will
be diagnosed with active TB in the study population dur-
ing a 12-month period. This is based on the assumption
that between 100 and 200 new TB-HIV co-infected
patients are seen in each of the 40 dlinics per year. This
translates to an average of 350 patients per cluster
(assume unequal cluster sizes). Assuming a case fatality
rate of 15% in the control arm, coefficient of variation
between 0.25 and 0.35, and a type I error rate of 5%, we
will have 80% power to detect a 30% reduction in mor-
tality. The chances of detecting other levels of effective-
ness are shown in Table 4.

Data management

Anonymized TB, HIV, and TB-HIV co-infected patient
data obtained from electronic software systems sup-
ported by the DoH and clinic-based registers will be col-
lated for quality control and for evaluation of impact
made by the intervention in data quality. Also, iDataFax
version 2014.1.1 which is dinical data management
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Table 3 Study schedule of activities
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Study activity Study time paints
Baseline (0-1 month)  &-7th month  12-13th month  Monthly (1st-18th month)
Retrospective collection of 12 months data on TB-HIV indicators X
from TIERNet*, DHIS** and clinic-based registers
**X| Learning Collabormtive {Intervention Clinics Only) X X X
Monthly downloads of data on TB-HIV indicators from TIERNet®, X
DHIS** and clinic-based registers
Clinic Profile Survey X X X
TB/HNV Service Integration Sunvey X X X
Work-related Quality of Life Sunvey X X X
Context Assessment Survey X X X
Quality Improvement Survey (Intervention Jinics Cnly) bt bt X

*TIERMet—Thres Inter-Linked Electronic Register for Tuberculosis
**DHIS—District Health Infermation System
**0| Leaming Collaborative—use of PDSA opcles, run charts, process mapping

software will be used for the design of case reporting
forms for the HCW interviews and its data entry into
the studys database. Both intervention and control
clinics will have data mentoring by the study data man-
agement team to ensure that quality of data obtained are
improved, standardized, reliable, and valid. The study
database files will be password-protected, and access to
the files will be limited to authorized study staff
members. Quality control measure will be carried out
periodically throughout the study period prior to the
data analysis.

Statistical analysis

The primary outcome of mortality and secondary out-
comes will be analyzed using cluster-summary methods.
The primary outcome will be analyzed among TB-HIV
co-infected patients only while the secondary outcomes
will be analyzed among TB-HIV co-infected, HIV-only,
and TB-only patients. Mortality rate per arm will be cal-
culated as geometric mean of cluster-level summaries
and will be compared using unpaired ¢ test. The same
technique will be applied to secondary outcomes. The ¢
test applied in cluster-level summaries is one of the ro-
bust methods of analyzing unmatched trials especially
when there are small number of clusters per arm [50].
Since we have 16 clusters and 40 sub-clusters, multi-
level regression will be used as secondary analyses.

Table 4 Power to detect different levels of effectivensass
(keeping number of events constant)

Reduction in mortality (96)

Power to detect an effect (%)

10 13
20 42
30 BD
40 o8

Proportional hazard regression with random effects
(frailty models) will be used for analyses of time-to-
event outcomes. Generalized estimating equations and
mixed effects linear models will be used for binary and
quantitative outcomes, respectively. These models will
take the clustering by PHC supervisor and clinic into ac-
count through the random effects. They will also allow
us to adjust for baseline variables, especially those with
imbalance between arms, as this is likely when clusters
are fewer. The HCW interviews will be summarized
using descriptive statistics such as means and fre-
quencies. Adjusted baseline descriptive statistics will be
calculated as the means of the custer-level summaries
and characteristics of the two arms will be compared
using ¢ test or rank sum tests. Individual-level summar-
ies at baseline will be compared using ¢ test or rank sum
tests and Fisher’s exact test Data will be analyzed with
SAS version 9.4 (or higher) (SAS Institute INC., Cary
N.C, USA).

Discussion

Findings from this trial are expected to provide informa-
tion on a scalable strategy (a “change package”) to ad-
dress shortcomings in the implementation of integrated
TB-HIV treatment and services. If successful, the strat-
egy could make a contribution to reducing TB-HIV-
associated mortality and morbidity in South Africa and
other regions of the world where co-infection with TB
and HIV is a concern. In 2013, WHO performed a joint
review of HIV, TB, and prevention of mother to child
transmission (PMTCT) programmes in South Africa,
which recommended the need for context-specific
mechanisms for the delivery of integrated TB-HIV
services at PHC and community level, with particular
focus on improving access to TB and HIV services for
children, adolescents, and key populations. Some studies
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undertaken in the South African PHC dinic setting have
shown that the QI strategy can be effective as an inter-
vention for PMTCT care [51-54]. To date, there have
been no studies that have explored the use of the QI
model as an intervention to improve integration of TB
and HIV treatment. An important component of the QI
model is the PDSA cycle, comprising learning cycles to
test and revise theory-based predictions as recommended
by Taylor et al (2014) in their systematic review on the
application of the PDSA method to improve quality in
healthcare [55]. We anticipate that the findings from this
trial will offer an affordable and sustainable strategy

through use of the QI model to effectively improve the in-
tegration of TB-HIV programmes. The study results will
be communicated to stakeholders through dissemination
meetings, conferences, and publication in peer-reviewed
journals. Recommendations would be made based on the
study findings for appropriate actions to be considered
and taken by the department of health and relevant au-
thorities in areas with high burden of TB and HIV.

Trial status
Data collection is currently on-going.
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Appendix Il: Example of a process flow diagram

Patient arrives

reception

no_|

HCT re-test in
12 weeks

Discharged

Example of a process flow diagram for TB Screening

Patient Pre- Post tested
Patient _ | Counselled and counselling
registered tested

yes

s screening | counselling

TB Post test

Sputum
1B RX Baseline
bloods
|
IPT & ART
A,
Follow up TB RX, ART in
Follow u - 3 = 2
P = |appointment =" | 2 weeks, CPT

appointment
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Appendix I11: Example of a completed Plan-Do-Study-Act template

PDSA1B:Problem : Low HIV testing rates

Aim for this change: To improve HIV testing from 200 to 350 patiemtsr monthby June 2017

The Change Idea(s):

* Group counselling at

waiting area

ACT:

AdaptContinue group
counselling and monitoring
EN for conducting of
sessions and recording.

PLAN:

11/04/1#Record group
counselling sessions, add EN to
assist in morning sessions, Data
capturer to monitor recording
from 12/4/17

Data source:Inservice book

QOutcome:

STUDY:

No session by 29 nurse yet

7 sessions done and recorded
by ENA.

DO:

25/4/17EN was on leave so
she hasnot done any
sessions but ENAisdoing
well in recording now.

Process:

Measures:

Number of patients
counselled and tested
for HIV

No of done and recorded
group counselling
sessions in the waiting

area.

Prediction: Group counselling motivates client willingnesstéstand less time is spentin consulting room during testing.

EN: Enrolled Nurse; ENA: Enrolled Nurse Assistant
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Appendix IV : Clinic Profile tool

013 - SUTHI CEEAGLT C. Communication and basic services availability :
[T HRITRLLLT TR . (.1
CAPRISA 013 Plate # 015 Phase  Month  Interin
Participant ID
OOTE]- T[T 117 venose [T [T [ ][] Vs o Comments
Study Site. Participant dd MMM Yy

Scaling up TB / HIV Integration ( SUTHI )

Clinic Profile and Baseline Assessment Questionnaire - 1

A. Clinic Operating Hours :

hr min hr min
Mon - Fri ] To
L Lot hr min
hr min hr min
Sun ] 5 -
l:l:l hr min
Public Holidays : I:T:l min To -

B. Infrastructure and Environment :

Instruction for the interviewer - As you probe for response to these questions, also look
around the vicinity and fill in appropriate answers.

B1) Does the facility have any of the following?

Yes / No Yes / No Comments
Yes / No How many? | They are been utilized | They are clean and
arganized

1) Consultation

rooms? l:l I:I El:l D D D I:I
2) Designated patient

waiting room D D I:I:l D D D D
3) Private space vital

signs check D D I:I:l D D D D
4) Rooms for privacy

during consultation D D I:I:l D D D D
5) Private space for

vital signs check D D I:I:l D D D I:I
6) Pharmacy l:l I:I EI:' l:l D D I:I
7) Cough Area

Describe area l:l I:l I:I:l l:l l:l D I:l
8) Bathrooms D D I:I:l D D D D
9) Staff kitchen D D EI:' I:‘ D D D
10) Toilets O O EI:' 0O O 0O O
11 Storage rooms El D I:I:l El EI El I:I
12) Other, specify : D D El:l D D D D

1) Is there always electricity in this clinic ?

O

2) Is there a back-up system in case of
power failure ?

3) Is there an internet connection ?

4) Is there good water supply ?

5) Are there functional photocopying
services in this clinic ?

O oo O
O onolono

If NO, what then is being used ?

G) Is there a functional telephone service ?

If NO, what then is being used ?
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D. Staffing :

D1. Does this clinic have any of the following ?

D2. Are the routine duties rotated among nurses in this clinic ?

Yes D D No

Yes / No

If Yes, please state number

Comments

If YES to D2, complete questions below :

Weekly

Bi-Monthly

Manthly

Quarterly

Comments if any

1) Medical officer

1) How often are rotation among the nurses
carried out ?

O

O

O

O

2) Operational Manager

3) PHC supervisors

2) How frequent does the PHC supervisor
visit the clinic ?

O

O

O

O

4) Registered nurses ( RNS )

2.1) What does he/she do when they visit?

4.1) RNS NIMART trained

3) How frequent does the district TB
co-ordinator visit the clinic ?

4 .2) RNS initiated ARVS

3.1) What does he/she do when they visit?

4.3) RNS TB trained

HHHHAH

4) How frequent does the district QA
manager visit the clinic ?

5) Enrolled nurse

4 1) What does he/she do when they visit?

5.1) ENS TB trained

5.2) Enrolled nursing assistant

5) How frequent does the district HAST
co-ordinator visit the clinic ?

6) Pharmacist

5.1) What does he/she do when they visit?

T) Pharmacist assistant

8) Data capturer

6) How frequent does the M&E team
manager or M&E manager from the
hospital visit the clinic ?

9) Clinical support officer ( CSO ),
Admin / Clerk

6.1) What does he/she do when they visit?

10) Social worker

HHH

11) Nutritional advisor

7) How frequent does the OM attend
meetings arranged by the district DoH ?

12) Lay councilors

13) Community care givers

14) Cleaners

13) Security

Others,

Specify :

O|OgoOoOoOooooOoOooOoOo O OonoOoO o0 d

OOogoaoOoooOooooooogooOoOooOooo s
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E. Clinical stationery, infection control and equipment supplies : E1 continued .....

E1. Are any of the following available ? Yes / No How many? They are been utilized Comments

<

es No None at all
Yes/No | Howmany?| Are they been utilized Comments

21) Hand washing

Yes No | None atall reminder posters

1) Weighing scales 22) Disposable gloves

O

(Adults& Paediatric)

23) Colour coded waste

2) Blood pressure bins

machines

24) Bin liners

3 Stethoscope
25) Disinfectants

4) Thermometer
26) Sharps container

5) Height measurement 27) Antiseptics

ogiooooinogno
Oogigooo;ingno
ogioiooo|og o
Ooo|ojooo|on
Ooo|ojooo|o o

6) BMI Wheel 28) Disposable aprons

E2) How would you describe the information available in the clinic to patients from the charts, posters, pamphlets and

7) Examination bed b g
leaflets on days of operation, basic health care prevention and management ?

8) Wall mounted

Please mark with a cross the
thermometer

appropriate box below

Charts, posters, pamphlets and

/ test ki
9) HIV test kits leaflets for basic prevention and 1 - Excellent
management awareness of TB, 2 - Very good
10) Stop watch HIV and TB-HIV co-infection at 3 - Good
the clinic 4 - Fairly good
. 5 - Poor
11) Surgical masks ] > Comments if any
12) N95 masks 1) Content

13) Vacutainer holders 2) Pictorial illustrations

and needles
7 - 3) Correct Vocabulary,
14) Blood specimen Grammar and Usage
bottles

4) Clarity
15) Sputum bottles

5) Translation in Zulu
16) Blood forms

Ooooono
Oooaonono
OobooOoon|e
Oooooomn -
Oooooong|e

6) Additional ( Optional )

17) Sputum forms

18) Clinical charts -
Adults & Paeds

19) Running water

20) Liquid soap

OooooooooooooooooooQd
Ooooooooooooooooonoioiga
Oooooooooooooooooo|oig
OoooOooOoooOonoooOooOonoooOonoOonOo|doiQd
OooOooOooOoonoonooooOooonOooOonOoo.




F. Pharmacy :

G. Guidelines and Protocols :

Items

Yes /No

1) Temperature monitoring device available

2) Fridge available for temperature
sensitive drugs ?

3) Are these ARVS drugs below available ?

Comments if any

Any of the drugs out
of stock in the past 3

months?
( Please provide response

with reasons )

3.1) Atroiza

3.2) Tenofovir

3.3) Lamivudine / Emfricitabine

3.4) Fixed dose combination

3.5) Zidovudine

3.6) Abacavir

3.7) Lopinavir / Ritonavir

3 8) Efavirapine

3.9) Nevirapine

4) Are these TB drugs below available ?

Which of the GUIDELINES Available If available, Are the available
listed among give the year documents been
these item are available available utilized ? Comments
in this clinic ? Yes/ No Yes I No
1) Consolidated HIV / PMTCT
guidelines D D |:|:|:|:| D I:l
2) Adult TB guidelines D D D:l:l:l D D
3) Pediatric TB guidelines I:l I:l |:|:|:|:| I:[ I:l
4) MDR TB guidelines D D |:|:|:|:l D D
5) Infection prevention and control D:l:l:l
guidelines D D D I:l
6) Clinical mentorship guidelines OO D:I:I:l OO
7) Quality Improvement SOP 00 |:|:|:|:l 00
8) Data Management quidelines D D D:I:I:l D D
H. Data Collection Tools and Statistics :
Available Utilized
Data Collection Tools SeTHo T Comments

4.1) Rifafour

1) Individual patient folders and sheets

O

O

4.2) Rifinah

2) Registers :

4.3) Streptomycin

2 1) PHC Tick reqister

5) Is Cotrimoxazole for adults and paeds
available ?

2.2) IPT register

6) Testing kits for HIV available ?

2.3)HCT register

7) Any stock out of the testing kits in the
past 3 months ?

oo ooOoooOonooOooOoagooOooQ an
oo ojoOooonooooOooOoOooQ o|b

If Yes, comment of why -

2 4) TB suspect register

2.5) TB treatment register

8) Any expired ARV / TB drugs ?

O
O

If Yes, how long ? -

2 6) Manual art register

3) Tier NET

4) DHIS

OoOooooooQo

OoOoooonoxm o

OoOoooOooOoonnono
Oo0OooOooonosm o




H. Data Collection Tools and Statistics :

in HIV and TB programs in this community ?

5) Is there support from the district office in HIV and
TB programs ?

OO

O O

If Yes, name of organization

Are these TB / HIV services offered : Yes / No Comments
Available | Utilized
Data Collection Tools Sl | Bl Comments 7) TB SCREENING O g
‘es/ No es/No
. » 8) Genexpert
5) Tallies and statistics used D D D D ) i oo
9) Sputum microscopy ]:I |:|
5.1) Daily tally book
|:| I:I I:I I:I 10) MDR TB treatment initiation OO
9.2) Weekly tally book D D D D 11) MDR T8 treatment for clients initiated in MOR facilities | [] []
5.3) Monthly summary OO0 g 12) PMTCT O g
5 4) Quarterly statistics D D D D 13) Tracing of TB contacts I:I D
] ] 14) Initiation of children into ARV
6) Are TB and HIV files placed together-one filing system |:| D |:| D oo
7) Is there an electronic single file system for HIV/TR |:| D D D CLINIC SUPPORT :
co-infected clients ? raTEe | e
Data Collection Tools Comments
8) Is the clinic signed off ( live site able to produce D D D D Yes/No | Yes/No
monthly and quarterly reports ) ?
¥ bty genty) 1) Is there an active clinic committee OOggg
9) Does the clinic use TIER net to obtain mortality data - — —
NB - Please probe for any other than TIER and |:| D D D 2) Is there any supporting organization in HIV and TB OO0 o If Yes, name of organization
document it ( them ) plogiams
2 . 3) Is there any NGO / FBO / CBO that supports / assists if Yes, name of organization
10) Is there a system in place to ensure quality of data |:| I:I I:I I:I in HIV and TB programs in this ¢linic ? D D D I:I
on TIER.net ?
z 4) Is there any NGO / FBO / CBO that supports / assists If Yes, name of organization
11) Does the clinic use data capture for anything ? |:| D D D If Yes, explain what for.... ooon

12) Does the clinic hold information meetings ( evidence) ?

O

l. Clinical services :

Are these TB | HIV services offered :

Yes/No

Comments

1) TB / HIV education ( evidence based )

0d

2) ARV first line management

0

3) ARV second line management

oo
4)DNAPCR O gd
5)veT O g
6) PICT OO0

L IJI




J. Existing Quality Improvement ( Ql ) structure and initiatives in the clinic :

Questions : Yes / No Comments

1) Has there been any QI initiative in this clinic in the past | [ ] [] | If Yes, provide brief details or list of
1year ? the initiatives

2) Is there a Ql team in the clinic ? ( If Yes, please list the ]:I D
designations of the team members - use comment
section )

3) How frequently does the team meet ?

Weekly D D Bi-monthly

Monthly ]:l ]:I Quarterly

Other :

4) What current ideas is been tested by the team ?

5) Is there an extemal organization or unit supporting the D I:[ If Yes, provide name(s) and when.
QI work in your clinic ?

6) Has any of the staff been on QI 7 ]:I D If Yes, mention role.
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Appendix V: The Context Assessment for Community Health (COACH) Tool

CAPRISA 013 - SUTHI COACH -1
NENELIN AN | A visitcods (1. T 1 []
CAPRISA 013 Plate # 012

Phase  Month  Interim
Participant ID

O3 J-L] [ ]] verome | | || | | |] ]| |

Study Site Participant dd MMM Yy

Scaling up TB / HIV Integration ( SUTHI )
Context Assessment for Community Health ( COACH ) -1

Name of Interviewer :

Interviewer code : I:l:’

Name of District :

Name of Sub - District :

Name of Facility :

Participant code : I:l:‘

NB for the interviewer. kindly read to the participant : Thank you for agreeing to participate in this survey.
We appreciate your cooperation in sharing your perceptions to enable us identify factors in your work place that
might influence the way knowledge is used.

To what extent do you agree with the following ?

Rating Scale
Please mark the appropriate box with an X

Strongly | Agree No Disagree | Strongly | Don’t | Refusedto

Items Agree Opinion Disagree | Know | Answer
1. My unit has enough workers with the right training and
skills to do everything that needs to be done. I:l D I:l I:l D I:l

2. My unit has enough workers with the right training and
skill to do their job in the best possible way. .

3. My unit has enough space to provide healthcare
services. .

4 My unit has access to the transport and fuel that are
needed to provide healthcare services

Resources

5. My unit has access to the communication tools
( eqg : telephone or radios ) that are needed to provide
healthcare services.

6. My unit has enough medicine to provide healthcare
services

7. This facility has enough functional equipment to provide
healthcare services.

&. My unit has enough disposable medical equipment
such as facemask, N95, glove, needle and syringes to
provide HIV and TB medication and HIV tests kits.

o oo o|oag
oo o ooo
o oo o|ooag
oo oo|ooagdg
oo oo|ooaod
OO0 0o oajaojo|d
o oo o|oag
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To what extent do you agree with the following ?

; F Rating Scale
Please mark the appropriate box with an X g
Strongly | Agree No |Disagree|Strongly |Don’t [Refusedto
Items Agree Opinion Disagree | Know |answer

9. If the workload increases, my unit can get additional

resources such as personnel, medicine and equipment.

[
[

|

[
]

O

10.

In my unit, we ask community members what they
think about the healthcare service that we provide.

11.

In my unit, we listen to what community members
think about the healthcare services we provide.

12.

In my unit, we have meetings with community
members to discuss health matters.

Community Engagement

13:

In my unit, we encourage community members to
contribute to improving the health of the community
facility.

14.

In my unit, we encourage other organizations to
contribute to the improving the health of the community.

15

| receive regular updates about my unit's performance
based on information / data collected from this facility.

My unit discusses information / data from the facility
in a regular, formal way, such as in regular schedule
meetings.

for action

17.

My unit regularly uses its unit information / data
to make plans for improving its healthcare services

18

Monitoring services

My unit regularly monitors its work by comparing it
with the unit's action plans.

- My unit regularly compares its work with national or

other guidelines.

20.

| have access to clinical practice guidelines.

21.

| have access to other printed material for work
( eg. textbooks, journals )

22.

| have access to in-service training / workshop / courses.

oooooo o/ oo o ooio

Obooooo bo|/booc ojojbon

yooo|oo oo o|/oojno

Oooooo o/oo oooo

Oooooo oo o|ojbo|jd

oooooo o000 ogooo

OoOoo0Ooo0ooo Ooo0oc o|/ojojo
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To what extent do you agree with the following ?

: : Rating Scale
Please mark the appropriate box with an X
Strongly| Agree| No  |Disagree| Strongly| Don't | Refused
Items Agree Opinion Disagree| Know | to answer

il
[
[
[l
[

Correction of
malpractices

. Efforts are made to address any illegal practices by the

care workers ( moonlighting, taking money from patients )

[=1]
E 24 | have access to the Internet. I:' D
g 25. | have access to electronic decision support
§ (eg__ mobile phone.applications or cher elec_tronio I:| I:| I:| ]:l I:| I:| I:|
‘G devices to assist with care and decision making )
:
o
°°{';'m;':1:m 26. | am proud to work in this facility. Oglglgligiglr o
27 My unit is willing to use new healthcare practices
such as guidelines and recommendations. D D D D D D D
@ 28. My unit helps me to improve and develop my skills Oggigoigial o
=1
= 29. 1 am encouraged to seek new information on healthcare
E practices. I:l I:l I:l D I:l I:l I:l
P
S
= 30 My unit works for the good of the patients and puts
their needs first. I:l I:I I:I D I:I I:I I:I
31. Memb f th it 8 ach patients with
reigwecet-rs of the unit approach patients wi I:l I:l I:l D I:l I:l I:l
32. | trust the unit leader |:| |:| D D |:| |:| |:|
33. The leader handles stressful situations calmly. |:| |:| D D |:| |:| |:|
=% 7 ;
B 34. The leader actively listens, acknowledges, and then
g‘ responds to requests and concems. D D D I:I D D D
E 35. The leader effectively resolves any conflicts that arise. |:| |:| |:| ]:l |:| |:| |:|
-
36. The leader encourages the introduction of new ideas
and practices. I:I I:I I:I D I:I I:I I:I
37. The leader makes things happen. |:| D D ]:I D D D
Ooo/o|o/; o
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Appendix VI: Degrees of integrated HIV and TB services

CAPRISA 013 - SUTHI SIS- 1
NENE IR INER L ADE } e | 1
CAPRISA 013 Plate # 050

Participant ID

oS-t L J-L 1 [ 1] viose | | [[ | [ [[ ]| |

Study Site Participant dd ANIAG Yy

Scaling up TB / HIV Integration ( SUTHI )

Service Integration Survey - 1

Name of Interviewer :

Name of District :

Name of Sub - District :

Name of Facility :

Participant code : |:|:|

For the interviewer - Please read the statements to the participant and let them say how they agree or disagree.

Section 1 : Integration measures :

Refused
Strongly | Agree Mo Disagree| Strongly Don’t to
Agree Opinion disagree Know answer

1.1 At this clinic/CHC, TB and ARY patient records are always kept
together in one folder. I:l I:l I:l I:l El

O

1.2 The patient folders provided to clinicians (i.e. doctors and
nurses) always indicates a patient’'s TB/HIV co-infection status.

1.3 The system for scheduling appointments allows patients to
schedule TB and pre-ARV consultations on the same day.

1.4 The system for scheduling appointments allows patients to
schedule TB and ARV consultations on the same day.

1.5 All TB, pre-ARY, and/or ARV clinical staff are provided
training on how to manage TB/HIV co-infected patients.
Training can be provided by the clinic or an outside source
({ e.g., NGO or national training )

O g
O oo
O oo
O g
O |ogon
O |oogono

1.6 The clinic space is ideally configured for effective TB infection
control.
( For the Interviewer -Examples of TB infection control
measures include proper air circulation, providing coughing
patients with masks, and safe sputum collection.)

L
L
O
I
|
O
|

1.7 | think the organizational components of TB and ARV services
at this clinic are well integrated.
NB FOR THE INTERVIEWER :
Organizational components refers to patient’s records, I:I I:I I:I I:I EI D I:I
location of TB and HIV clinics.. .whether its separate or in one
space.
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Section 2 : Clinical Integration - Structure :

Strongly
Agree

Agree

Opinion

Disagree

Strongly
disagree

Don’t
Know

Refused
to
answer

2.1 | am aware of a written guideline that stipulates that all TB
patients must be tested for HIV.

O

O

[

H

2.2 | am aware of a written policy for screening all HIV positive
patients for TB.

2.3 | am aware of a written protocol for referring ARV eligible
patients to an ARV site.

2.4a | am aware of written guidelines on how to manage patients
who are co-infected with TB and HIV.

2.4b | was provided a copy of the South African National
Treatment guidelines.

2.5a | am aware of a written protocol at this clinic/CHC that
promotes coordinated or collaborative TB and ARV services.

2.5b | was provided a copy of these guidelines.

2.6 | am aware of a written TB infection control plan for this clinic
that aims to reduce the spread of TB to patients and staff.

I I I [ I O A A A

I I I L I

I I I O

I I I L I

I I I A A O

I I L

I O I L I

Section 3 : Clinical Integration - Process : ( TB and pre-ARV services )

Strongly
Agree

Agree

No
Opinion

Disagree

Strongly
disagree

Daon't
Know

Refused
to
answer

3.1 Atthis clinic/CHC, both TB and pre-ARV services are available

O

O

O

O

i

3.2 All TB suspects are always offered on-site HIV testing.

3.3 Atthis clinic/CHC, all known HIV-positive persons are always
screened for TB at every clinic visit.

3.4 Aco-infected person can always receive TB and pre-ARY
services in one visit.

3.5 TB/HIV co-infected patients always go to two separate doctors:

One for their TB and one for their HIV services.

3.6 TB/HIV co-infected patients always go to two separate nurses:
One for their TB and one for their HIV services.

I O I Y I O O
I I Y I O O
O o |(ojo|d
I I I A O
I O I Y I O O
I O I I O O
I I Y I
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Clinical Integration - Process : ( TB and ARV services )

Strongly
Agree

Agree

No
Opinion

Disagree

Strongly
disagree

Don't
Know

Refused
to
answer

3.7 At this clinic/lCHC, both TB and ARV services are always
available.

O

O

O

O

O

O

3.8 Apatient can always receive TB and ARV services in one
visit at this clinic.

O

O

O

[

[

[

3.9 Co-infected patients always go to two separate doctors :
One for their TB and one for their ARVs.

3.10 TB/HIV co-infected patients on TB treatment and ARVs
always go to two separate nurses :
One for their TB and one for their HIV services.

3.11 Every single HIV-positive patient on ARV at this clinic is
routinely screened for TB.

3.12 Co-infected patients follow twa separate adherence and
support protocols - One for TB treatment adherence and one
for ARV adherence.

Clinical Integration - Process / General

Strongly
Agree

Agree

No
Opinion

Disagree

Strongly
disagree

Don't
Know

Refused
to
answer

3.13 For each and every one of my patients, | always know if s/he
is co-infected with TB and HIV.

O

O

[l

[l

H

3.14 For each and every one of my patients, | always know of
s/he is taking ARVs.

3.15 For each and every one of my patients, | always know of
s/he is on TB treatment.

3.16 This clinic fully implements TB infection control practices.

H
[
O

I I I

H
N
O

]
]
[

]
]
O

I I I

H
L]
[
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Section 4 : Clinical Integration - Culture :

Strongly
Agree

Agree

No
Opinion

Disagree

Strongly
disagree

Don't
Know

Refused
to
answer

4.1

| see my role as part of a joint TB/HIV effort and not just
praviding HIV or TB services only.

[

[

[

[]

4.2

The TB epidemic cannot be controlled without integrating
HIV and TB services.

4.3

If trained, | am willing to provide both TB and ARV services
to patients.

44

| think patients should follow different TB and ARV adherence
and support guidelines : One for TB and one for ARVs

4.5

Cooperation between TB and pre-ARV HIV clinical staff is
highly encouraged at this clinic/CHC

46

Cooperation between TB and ARV clinical staff is highly
encouraged at this clinic/CHC.

[ I I O I I A
N I I I I A
N[ [ I I I
N I I O I I A
[ I I O I I A
[ I O I A
[ I I I I
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Appendix VII: HIV-TB process indicators data collection tool

CAPRISA 013 - SUTHI TB/HIV-IDI - 1
. _______________________________________________________________________________________|]
11T 1T AT RLLLTPEn sitcose 1] .L T 1 []
CAPRISA 013 Plate # 001 Hisfies® Pe- Month  Interim
Participant ID
OM3-L [ - [ ] viseoate | | [ | | [[ ]| |
Study Site Participant dd MMM Yy

Scaling up TB / HIV Integration ( SUTHI )

TB / HIV Integration Data Indicators

Name of Data Collector : Interviewer code : I:D

Name of District :

Name of Sub - District :

Name of Facility :

Integration Data Indicators - 1

1. HCT coverage Numerator : I:I:I:I
Male and Female clients tested for HIV per month.

Denominator : | | | | | |
Clinic’'s headcount

Clinic Target : D:I:I

Number refused to test: I:I:I:I

2. HIV testing for TB patients | Numerator : I:I:I:l
MNumber of new and moved TB patients tested for HIV

Denominator : I:I:I:l
Number of new and moved TB patients.

3. HIV / TB Co-infected Numerator : I:I:I:l
patients Number of new and moved TB patients tested positive for HIV
Denominator : I:I:I:l
Number of new and moved TB patients tested for HIV
4. TB screening coverage Numerator : | | | | | |
(<5 years) Number of patients screened for TB ( < 5 years )

Denominator : | | | | | |
Clinic headcount (<5 years; minus patients with active TB)

5. TB screening coverage Numerator : | | | | | |
( -5 years ) Number of patients screened for TB ( 2.5 years )

Denominator : | | | | | |
Clinic headcount ( > 5 years; minus patients with active TB)
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Integration Data Indicators - 2

6. TB screening for new HIV
positive patients

Numerator : |

Number of new HIV positive patients screened for TB

Denominator :
All new HIV positive patients |

7. ART coverage for HIV / TB
co-infected clients

Numerator :
Number of new and moved TB / HIV co-infected on ART

Denominator :
Number of new and moved TB patients tested positive for HIV

8. TB treatment coverage for
HIV co-infected clients

Numerator :
MNumber of new and moved TB / HIV co-infected on TB treatment

Denominator :
Number of new HIV patients tested positive for TB

=]

- IPT coverage
( Newly diagnosed HIV
clients )

Numerator :
Number of new HIV positive patients initiated on IPT

Denominator :
Number of new HIV positive patients eligible for IPT

10. IPT coverage
( New on ART )

Numerator :
Number of new ART patients initiated on IPT

Denominator :
Number of new ART patients eligible for IPT

11. IPT completion rate

Numerator :
MNumber of patients completed IPT

Denominator :
Number of patients due for IPT completion

12. CPT coverage on
HIV / TB co-infected
clients

Numerator :
MNumber of patients initiated on CPT

Denominator :
Number of new HIV / TB co-infected

169




Appendix VIII: Example of thematic coding

Quotes/texts Theme
that if you begin on ART, if there are no signs of TB, it is important for the Acknowledgement of
patient to go on IPT so that they can prevent from TB. It is also important to IPT initiation for
check the patients close contacts, for example, the children prevention
Every patient that goes through TB testing should also be referred to HIV 1B Screening and HIV
testing important
counsellors )
together

Yes, I think it is when a person that has TB should be tested for HIV as well so
that they can get treatment and also that they get both HIV/TB treatment in the
same room instead of them moving around to get medication

Single HCW, emphasis
on Screening and
testing and ART, TB rx

That there’s one file for both TB/HIV so that we can give one holistic service to
the patient when they come in

One integrated system

it is that the patient coinfected should have one file and also be given one date to
collect both their medication

C.e integrated system

For the patient to be treated by one nurse holistically

Si ol HCW

That there’s one file, one folder, one service in place

Intc  ated .ata system

There is one file for the coinfected patients

Integ «ced data system

I understand that if a person is HIV positive, they must ne scr enec or 7 3.Tb 78 screening and HIV
HIV is a 90/90 thing, they go together and the coinfected pat « fsarc ttended by | testing important
one nurse together

A coinfected person should be assessed by one persoi_ a. DI -p_e1 nigelines are
followed.

Single HIV-TB HCW

Every client that comes in the facility should be screened for TB/HIV

if a person only has HIV they shoul«. be init ate< . IPT .or a year to prevent Ackpo_vy le.dgeme.nt of
) o IPT initiation for

them from contracting TB .

_ prevention
If a patient is coinfe ed they shoul 1 n.  ~ne file and one folder and they should | One integrated
have one treatment ¢ e . system
If a patient is HIV they nustb cliecked for TB and if they have TB, they should | HIV and TB screening
be tested for HIV and testing

HIV and TB screening

and testing

If a HIV positive patient does not have TB, it is important that they must be
regularly screened for TB. If patient is co-infected they get Cortromaxizole to
prevent opportunist infections

CPT

There is a one stop shop service, one file and the patient does not move around to
get medication for different chronic disease. They do not go to a TB room and
different room for HAST

Single HIV-TB HCW

if a patient has tested negative for HIV but has TB that they be tested regularly
for HIV

Regular HIV testign

There is one file for coinfected patients and a coinfected patient gets one date to
collect both medications for TB/HIV. The patient gets treated by one nurse and
does not go to different rooms to get treatment. Their return dates are also the
same

One intgerated ssytem ,
one HCW
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Appendix IX : Focus Group Discussion Interview Guide

RM to introduce the focus group members to CAPRISA staff present
Everyone needs to say what their designation is at the clinic & How long they worked at the

clinic

Assure staff that their information will be confidential. Give them ICF to sign (English or
isiZulu — depending on their preference)
Introduce purpose of focus group interviews

1.

3.

When did you first hear about quality Improvement? From Whom?

What does quality improvement mean to you?

For control clinics Do you think this clinic is implementing quality improvement?

If yes, when did they start implementing? Is the clinic getting support or advice to
implement Q1? From whom? What have you learned about Quality Improvement /QI
skills?

Do you think the training you received on Quality Improvement was adequate?
What is your understanding of TB/HIV service integration?

Can you list the essential services that make up integrated TB/HIV service delivery?
For intervention clinics: Do you believe that the QI, will indeed improve TB/HIV
service integration?

For control clinics: Have you and your team at the clinic undertaken any initiatives to
ensure that there is integration of TB/HIV services? What have you done?Who started
the initiative ?

For control clinics: What strategies does the clinic use to integrate TB and HIV

services?

4.

Patient flow

Staff training

Do you think that TB/HIV service integration can be improved in this clinic? What
prevents the clinic from integrating these services to the standards you would like to
see? Explore: staff knowledge, resources, human resource, infrastructure.

Do you think TB/HIV coinfected patients are managed effectively in this clinic?
Does every HIV patient get screened for TB?

Does every TB suspect get a GXP test?

What do you think might have caused this?

For control clinics: IF QI not mentioned, has your TB/HIV service delivery got
worse / better after implementing QI? How has this affected daily routine activities?
(work culture, stock, waiting times, patient staff relations)

For control clinics: Did you receive support from management to deliver effective
TB/HIV management?

If yes, from whom? What kind of support were you given?
If no support from management, would you like to be supported? What kind of support do

9.

10.
11.

12.
13.

you need?

For intervention clinics Do you need more training on QI?

Would you encourage other clinics to do QI?

There is anything you think we should have talked about in this discussion and we did
not mention?

Is there any element that you would add to the QI that you felt was missing?

Would you recommend that more clinics be initiated to the QI (why)?
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14. Do you believe that the support you received from the QI is sufficient to last you even
after the intervention has been completed?

15. Do you have intentions to follow all training received throughout the QI intervention
period?
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Appendix X: SUTHI Trial Ethics approval and latest recertification

4. UNIVERSITY OF ™
us KWAZULU-NATAL

. INVUVESI
v, YAKWAZULU-NATALI

13 November 2014

Dr Kogieleum Naidoo

CAPRISA

Nelson R mandela School of Medicine
2°¢ Floor, K-Rith Tower Building
UKZN

Naidook45@ukzn.ac.za

PROTOCOL: Addressing challenges in scaling up TB and HIV treatment integration
in public settings in South Africa. REF: BF108/14

The Biomedical Research Ethics Committee (BREC) has considered the
abovementioned application.

The study was provisionally approved by a quorate meeting of BREC on 08 April 2014
pending appropriate responses to queries raised. Your responses dated 15 May and
10 November 2014 to queries raised on 30 April and 11 July 2014 have been noted by
a sub-committee of the Biomedical Research Ethics Committee. The conditions have
now been met and the study is given full ethics approval and may begin as from 13
November 2014.

This approval is valid for one year from 13 November 2014. To ensure
uninterrupted approval of this study beyond the approval expiry date, an application
for recertification must be submitted to BREC on the appropriate BREC form 2-3
months before the expiry date.

Any amendments to this study, unless urgently required to ensure safety of
participants, must be approved by BREC prior to implementation.

Your acceptance of this approval denotes your compliance with South African
National Research Ethics Guidelines (2004), South African National Good Clinical
Practice Guidelines (2006) (if applicable) and with UKZN BREC ethics requirements
as contained in the UKZN BREC Terms of Reference and Standard Operating
Procedures, all available at http://research.ukzn.ac.za/Research-
Ethics/Biomedical-Research-Ethics.aspx.

BREC is registered with the South African National Health Research Ethics Council
(REC-290408-009). BREC has US Office for Human Research Protections (OHRF)
Federal-wide Assurance (FWA 678).

Biomedical Research Ethics Committee
Professor D R Wassenaar (Chair)
Westville Campus, Govan Mbeki Bullding
Postal Address: Private Bag X54001, Durban 4000
Telephone: +27 (0) 31 260 2488 Facsimile: +27 (0} 31 280 4603 Email: brec@ukrn.ac.za
Website! hitp://rosearch,ukzn.ac.za/Research-Ethics/BiomedicalkResaarch-Fthics aspx
i 191¢ - 2040 ﬁ-
110 YEARS OF ACADEWIC EXCELLENCE
Foundiny Cempises @ Edpewood = Howard Collefe Wedical Schaal @ Pietermarizbura == Westville
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The following Committee members were present at the meeting that took place on 08
April 2014;

Prof D Wassenaar Chair

Prcf R Bhimma Paediatrics & Child Health
Prof A Coutsoudis Paediatrics & Child Health
Dr T Hardcastle Surgery - Trauma

Prof TE Madiba General Surgery

Ms T Maistry External

Dr RN Naidoo Family Medicine

Dr S Paruk Psychiatry

Prof V Rambiritch Pharmacology

Dr A Sathar External

Dr D Singh Critical Care

Dr S Singh Dentistry

We wish you well with this study. We would appreciate receiving copies of all
publications arising out of this study.

Yours sincerely

PROFESSOR D R WASSENAAR
Chair: Biomedical Research Ethics Committee
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& UNIVERSITY OF
== KWAZULU-NATAL
. INYUVES!
-~ YAKWAZULU-NATALI
RESEARCH OFFICE
POMEDICAL RESEARCH ETHICS ADWNISTRATION
Westvile Campas
Govan Mbek! Buikding
Private Bag X 54001
Durben
4000
KwaZulu-Natal, SOUTH AFRICA
Tek: 27 31 2404764 - "f: 17 31 260-460%

Emall; BREC @A o.00 20
WebsRe: N U2/ i1 gatrch, UkT o AC. 2 Resear chid o Mo med R archEThIC. s

10 October 2019

Dr Kogieleum Naidoo

CAPRISA

Nelson R Mandela School of Medicine
2™ Floor, K-RithTower Building
UKZN

Naidook45@ukzn.ac.za

PROTOCOL: Addressing challenges in scaling up TB and HIV treatment integration in public
settings in South Africa, REF: BF108/14

RECERTIFICATION APPLICATION APPROVAL NOTICE

Approved: 13 November 2019
Expiration of Ethical Approval: 12 November 2020

| wish to advise you that your application for Recertification received on 04 September 2019
for the above protocol has been noted and approved by a sub-committee of the Biomedical
Research Ethics Committee (BREC) for another approval period. The start and end dates of
this period are indicated above.

If any modifications or adverse events occur in the project before your next scheduled

review, you must submit them to BREC for review. Except in emergency situations, no change
to the protocol may be implemented until you have received written BREC approval for the

change.

The committee will be notified of the above approval at its next meeting to be held on 12
November 2019,

ir: Biomedical Research Ethics Committee

175



Appendix XI: KwaZulu Natal health research committee approval

Health Research & Knowledge Management sub-component

health 10 - 103 Natalia Building, 330 Langalibalele Street
\ Private Bag x9051
Department: Pietermaritzburg
Heaith 3200

Tel.: 033 - 3953189

Fax.: 033 - 394 3782

Email.: hkm@kznhealth.gov.za
www kznhealth.gov.za

PROVINCE OF KWAZULU-NATAL

Reference : HRKM309/14
NHRD Ref: KZ_2014RP53_802
Enquiries: Mrs G Khumalo
Telephone : 033 - 395 3189

Dear Dr K Naidoo
Subject: Approval of a Research Proposa

1. The research proposal titled ‘Addressing challenges in scaling up TB and HIV
treatment integration in public health settings in South Africa’'was reviewed by
the KwaZulu-Natal Department of Health (KZN-DoH).

The proposal is hereby approved for research to be underiaken at selected clinics at Ugu
and Uthungulu Districts.

2. You are requested to take note of the following:
a. Make the necessary arrangement with the identified facility before commencing with
your research project.
b. Provide an interim progress report and final report (electronic and hard copies) when
your research is complete.

3. Your final report must be posted to HEALTH RESEARCH AND KNOWLEDGE
MANAGEMENT, 10-102, PRIVATE BAG X9051, PIETERMARITZBURG, 3200 and e-

mail an electronic copy to hrkm@kznhealth.gov.za

For any additional information please contact Mrs G Khumalo on 033-395 3189,

Yours Sincerely

Dr. E Lutge
Chairperson, KwaZulu-Natal Health Research Committee
Date: __ /9 11/l .

uMnyango Wezempilo. Departement van Gesondheid

Fighting Disease, Fighting Poverty, Giving Hope
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Appendix XII: BREC approval for the PhD project and latest recertification

é«

UNIVERSITY OF ™
KWAZULU-NATAL

INYUVES!

. YAKWAZULU-NATALI

08 February 2018

Ms S Gengiah (204507742)
School of Nursing and Public Health
College of Health Sciences

Protocol: The association between organizational contextual factors and TB-HIV service
integration following exposure to Quality Improvement (IQ) interventions in Primary Health Care
(PHC) Clinics in rural KwaZulu-Natal

Degree: PhD BREC Ref No: BE673/17 sub study of BF108/14

EXPEDITED APPLICATION

A sub-committee of the Biomedical Research Ethics Committee has considered and noted your
application received on 16 November 2017.

The study was provisionally approved pending appropriate responses to queries raised. Your response
received on 21 January 2018 to BREC correspondence dated 15 January 2018 has been noted by a sub-
committee of the Biomedical Research Ethics Committee. The conditions have now been met and
the study is given full ethics approval and may begin as from 08 February 2018.

This approval is valid for one year from 08 February 2018. To ensure uninterrupted approval of this
study beyond the approval expiry date, an application for recertification must be submitted to BREC
on the appropriate BREC form 2-3 months before the expiry date.

Any amendments to this study, unless urgently required to ensure safety of participants, must be
approved by BREC prior to implementation.

Your acceptance of this approval denotes your compliance with South African National Research
Ethics Guidelines (2015), South African National Good Clinical Practice Guidelines (2006) (if
applicable) and with UKZN BREC ethics requirements as contained in the UKZN BREC Terms of

Reference and Standard Operating Procedures, all available at http://rescarch. vhan ac.za/Research-
Ethics/Biomedical-Research-Ethics.aspx.

BREC is registered with the South African National Health Research Ethics Council (REC-290408-009).
BREC has US Office for Human Research Protections (OHRP) Federal-wide Assurance (FWA 678).

The sub-committee’s decision will be RATIFIED by a full Committee at its next meeting taking place
on 13 March 2018.

We wish you well with this study. We would appreciate receiving copies of all publications arising
out of this study.

Yours sincerel

ty Chair: Biomedical Research Ethics Committee

cc postgraduate administrator: amlalm@ukzn.ac.za
cc supervisor: manan.lovedav®@mrc.ac.za  Tavior®ukzn.ac.za

Biomedical Research Ethics Committee
Pr J Tsoki g (Chair)
Westville Campus, Govan Mbekl Bullding
Postal Address: Private Bag X54001, Durban 4000
Telephone: +27 (0) 31 260 2486 Facsimile: +27 (0) 31 260 4609 Email: Drec@ukgn ac za
Wobsite: hiip e 8Cza/Res 5.8

A e K
100 YEARS OF ACADEMIC EXCELLENCE
Fiwwriing Dames.bs o Frinswnon we Hrwener Coflens Madtirad Sehnnl - Diatormerit e e - Woahille
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¥ W UNIVERSITY OF -
& KWAZULU-NATAL

i INYUVESI
P, TAKWAZULU-NATALI

20 October 2020

M: 5 Gengish [204507742)

Schood of Nuninglll Public Health
College of Health Sciences
Santhans. i isa.of

Dear Ms 5 Gengiah

Protocol: The association between organizational contextusal tactors and TE-HIV servics integration following
expasure to Quality Improvement |10 interventions in Primary Health Care [PHC) Climics in rural KwaZulu-Natal
Degree: PhD

BREC Ref No: BEST3//17 set wudy of §Fiodyid

RECERTIFICATION APPUCATION APPROVAL NOTICE

Approved: 08 February 2021

iration of Ethical Approval: 07 February 2022
| wish to advize you that your apolication for Recertification received on 16 October 2020 for the abowve protocol
has been noted and approved by & sub-committee of the Eiomedical Research Ethics Committee [BREC) for another
spproval period. The start and end dates of this period are indicated above.
lfmmodiﬁmiamora:heu:mgmrhuiepmjenbemreymrnmsdienuled review, you must submit
them to BREC for review. Except in emergency situstions, no change to the protocol may be implementad until you
heree received writhen EREC approval for the change.

The committes will be nahi‘iedduteabuueappmnlutitsnutmaeﬁrgmbeheldon 10 Novemiber2020.

Yours sncensd

Ms A Marimuthu
[for] Prof D Wassenaar
(Chair: Biomedical Ressarch Ethics Committes
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Appendix XIII: Letter of Support

> UNAIDS Collaborating

CENTRE FOR THE AIDS PROGRAMME OF RESEARCH IN SOUTH AFRICA >r HIV Research and Policy

& CAPRISA @UNAID

Doris Duke Medical Research Institute (2nd floor), 719 Umbilo Road, Private Bag X7, Congella, 4013, Durban, South Africa
tol: +27 31 2604555 | fax: +27 31 2604540 | email: caprisa@caprisa.org | www.caprisa.org

10 November 2017

Tivani P Mashamba-Thompson
Academic Leader: Research
School of Nursing and Public Health
George Campbell Building

King George V Avenue

Durban

Dear Dr Mashamba-Thompson

Letter of Support for PhD candidate Ms Santhanalakshmi Gengiah (Student No.# 204507742) to
access CAPRISA 013 trial data

| am writing, in my capacity as the Principal Investigator of the CAPRISA 013 trial, to grant permission for
the above mentioned student to access CAPRISA 013 trial data for the purposes of her PhD research. The
CAPRISA 013 trial is a cluster randomized controlled trial to determine the effectiveness of implementing a
Quality Improvement model to enhance the integration TB and HIV services in Primary Healthcare Clinics
in 2 rural districts in KwaZulu-Natal (KZN). This trial received ethics approval from the University of KwaZulu-
Natal Biomedical Research Ethics Committee on 13 November 2014 (BF:108/14).

A sub-objective of the trial is to determine which clinical-level factors impact TB/HIV service integration and
the data collection for the primary study is well under way. Ms Gengiah has indicated that that her research
interest lies in investigating the organizational behavioral component of the primary study. Her PhD will
determine the association between organizational contextual factors and TB/HIV service integration in the
presence and absence of a Quality Improvement intervention.

Ms Gengiah has been granted permission to access and analyze the organizational behavioral data
collected in the CAPRISA 013 study for the purposes of her PhD research.

Please do not hesitate to contact me should you have any queries about this letter.

Your sincerely,

Dr Kogieleum Naidoo

Principal Investigator

Head of HIV-TB Treatment Research
CAPRISA

Tel- 031 260 4687

Fax: 031 260 4549

E-mail: Kogie.Naidoo@caprisa.org

N National CAPRISA hosts a DST-NRF CAPRISA hosts a MRC HIV-TB MRC)
s Ressarch Centre of Excellence in HIV Prevention Pathogenesis and Treatment Research Unit 7
WP G OF AR AT Foundation |
- UNIVERSITY OF -
Partner KWAZULU-NATAL & COLUMBIA | MAILMAN SCHOOL UNIVERSITY OF CAPE TOWN
institutions - UNIVERSITY | of PUBLIC HEALTH e AR TR T SIS AT

e

INYUVES
e, YAKWAZULU-NATALI

Board of Control: AC Bawa (Chair) - Q Abdool Karim - SS Abdool Kanm - R Bharuthram + D Clark - LP Fried (US) + S Madhi - LE Mazwai -

Mascola - Y Pllay - T Quinn

Registration number: 2002/024027/08 - PBO number: 830 018 155
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Appendix 1V: Study informed consent

INFORMATION SHEET/CONSENT FORM FOR PARTICIPATION IN ASTUDY
Centre for the AIDS Programme of Research in South Africa (CAPRISA)

Title of Study: Addressing challenges in scaling up TB and HIV treatment integration in public health settings
in South

Research Ethics Committee’s approval number: BF108/14
Sponsor(s) of research: The United Kingdom and South African Medical Research Council

PART A: Information Sheet

Dear Healthcare Practitioner,

Introduction:

You are requested to be part of a research project. Research is a way to find solutions and answers to
questions. We are researchers from the Centre for the AIDS Programme of Research in South Africa
(CAPRISA). The main investigator for this study is Dr Kogieleum Naidoo. We are conducting this
study to better understand how clinic teams can be assisted to provide integrated TB and HIV services.

Why we have invited you to participate in this study:

You have been selected because you play an important role in the integration of HIV-TB service
delivery at this primary care health clinic (PHC). Please feel free to ask questions as we go through
this information with you.

Your participation in this study is voluntary. You can choose not to be part of this study or withdraw
consent during the study. There will be no consequences for not wanting to participate in the study.
Procedure: One of our well trained staff will approach you for permission to ask questions about yourself and
your work at this clinic. There are a couple of questionnaires on your socio-demographics, training, experience
and TB/HIV integrated services that we require you to complete.

Participation in the study: This study team should not take more than an hour and half of your time to complete
these questions. Please be as honest as possible in your answers. No information that can identify you will be
collected (i.e. staff number, SA ID number, name)

Risks and Benefits of participating in the research: There is no direct benefit to you for being part of this
study. Your participation in this research will enable us identify challenges to TB/HIV service integration as
well as impact in public health settings and address program weaknesses. There is little risk to you for
participating in the study. There are some questions regarding your thoughts and mood in the workplace that
may cause you some feelings of embarrassment. You are free to refuse to answer questions that make you
uncomfortable. You will be treated the same no matter what you decide.

Cost and voluntariness of joining the research: Your participation in this research will not cost you anything,
aside from your time, and is completely voluntary. Thus you are free to withdraw your consent to participate in
the study.

Compensation: There is no monetary compensation for being a part of this study. You may be provided with
very light refreshments after the interview process.

Confidentiality: All information you provide in this study will be kept confidential in accordance to rules
governing medical professionals. Every caution will be taken to ensure your details are confidential. We can’t
guarantee privacy. Your information can be disclosed if required in a court of law. The interview forms will not
contain information that could identify you (e.g. Staff numbers, SA ID, addresses etc). Researchers from
CAPRISA and the University of KwaZulu-Natal ethics committee providing oversight to the study are the only
people who will know your identity.
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Sharing the results when the research is over: The knowledge gained from this research will be shared with
the department of health, stakeholders other relevant health bodies. Confidential information about you will not
be shared. Only a summary of the data that we collect is distributed. We also intend to publish the results to
showcase best practices and improve on identified gaps.

PART B: Certificate of consent

I have fully explained this research to and have given sufficient
information, including about risks and benefits, to make an informed decision.

DATE: SIGNATURE:

NAME:

Statement of consent from participant:

I have read the description of the research or have had it explained in a language I understand. | understand that
my participation is voluntary. | have received a copy of document to keep for myself.

I hereby consent to take part in the study. Components marked “yes” and refuse to consent to participate in the
components marked “no”.

Interview at start - YES NO
Interview during periodic visits - YES NO
DATE: SIGNATURE/THUMBPRINT:

NAME:

WITNESS’ SIGNATURE (if thumbprint):
WITNESS’ NAME (if thumbprint):

Ethics approval: This research has been reviewed and approved by the Research Ethics Committee of
University of Kwazulu-Natal, Durban-South Africa. Any inquiries can be directed to the contact(s) below.

Dr. Kogieleum Naidoo
Principal Investigator
CAPRISA
Tel: 031 260 4555 Fax: 031 2604549
Email: Kogie.Naidoo@caprisa.org
OR
Santhanalakshmi Gengiah
Study Coordinator
Tel: 031 260 4704 Fax: 031 260 4549
Email: Santhana.Gengiah@caprisa.org
OR
Biomedical Research Ethics Administration
Research Office, Westville Campus
Govan Mbeki Building
University of KwaZulu-Natal
Private Bag X 54001, Durban, 4000
KwaZulu-Natal, SOUTH AFRICA
Tel: 27 31 2602486 - Fax: 27 31 2604609; Email: BREC@ukzn.ac.za
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