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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 
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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% 

CI: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 II). 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 III). The practice of monitoring 

data for improvement was significantly associated with higher IPT initiation rates (Beta 

coefficient (β)=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 (QI) 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. 
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itself. 
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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 Literature 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.[2] People of all age groups and both sexes are affected by TB.[1] Figure 1, shows 

the countries that recorded at least 100 000 incident TB cases in 2019.[2] 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]  

 

 
  

 Figure 1: Countries with at least 100 000 incident TB cases in 2019[2] 

 

Of the global TB cases, an estimated 8.6% were co-infected with Human Immunodeficiency 

Virus (HIV).[1] 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.[3] 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.[5] The risk of developing 

active TB disease after infection is higher among PLWH and other immunocompromised 

individuals.[6-8] PLWH are 26 times more likely to develop TB disease than HIV negative 
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people.[9] 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).[10, 11] In 2019, 

there were 208 000 deaths recorded among HIV-TB co-infected patients worldwide and 169 

000 (81.3%) were from Africa.[2]   

 

 
 

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).[2] High TB incidence rates have 

been a public health challenge in SA even before the emergence of the HIV epidemic.[12] 

Between 2012-2018, a decline in TB incidence rates was observed (Figure 3).[1, 2, 8, 9, 13-16] In 

2019, SA recorded TB incidence rates of 615 per 100 000 people, an 18% increase from 2018.[2] 

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, 17]    
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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.[2, 18] Between 2012-2019, more than half of new TB cases were co-infected with 

HIV (Figure 4).  

 

 
 

Figure 4: HIV positive prevalence in incident TB cases in South Africa [1, 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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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. [20] The UNAIDS 90-90-90 strategy challenged HIV programmes to achieve 

the following by 2020: [20]  

 

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

 

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

therapy  

 

• 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.[21]  

 

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.[19] 

 

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.     
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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.[22] The authors identified five distinct TB and HIV service 

delivery models, each with varying degrees of integration (Figure 6).[22] 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).[22] 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).[22] 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. [23]  

 

 
                   

                  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.[22]  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. [23] 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).[23] 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 (CI): 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. [23]  

 

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.[24] 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. [25] 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. [26] 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. [27, 28] 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% 

CI:0.14 – 0.33).[28]  

 

Using a similar study design, a Ugandan study evaluated 14 rural health facilities. [27] 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. [27] 

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.  
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1.1.4 Evidence-based practices to reduce mortality in HIV-TB co-infected patients  

One of the elements in the definition of integrated HIV-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. [29, 30] 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.[4] 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.[25] This policy has been adopted and integrated into SA DoH  HIV 

and TB treatment guidelines.[31]  

 

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.[32] 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.  
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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, 33] It is important that TB patients and patients 

with presumptive TB are aware of their HIV status.[33] Dual infection with TB and HIV 

warrants early initiation of TB treatment and ART initiation within 2 weeks of starting TB 

treatment.[34] 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.[35] 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.[36-40] A systematic review of 44 studies which aimed to assess the operational issues 
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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.[40]  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.[40] 

 

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.[25] This is opposed to passive 

case finding which is reliant on patients self-reporting their symptoms.[41] 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.[25] 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.[25, 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.[25, 34]  

 

Tuberculosis Preventive Therapy  

TB is preventable and in HIV-infected patients, TB preventive therapy (TPT) decreases the 

chances of TB-infection by 30%.[42] In South Africa, a daily dose of Isoniazid for 6-9 months 

was the standard of care prior to March 2020.[43] 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.[43] 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.[46] 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%.[45]  After reviewing three systematic reviews, a common finding emerging 

among studies was that IPT appears to have no significant impact on mortality reduction. [42, 

45, 46] 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. [49] The study was in Ivory Coast and aimed to assess the efficacy of 

early antiretroviral therapy (ART) and the combined benefit of early ART with IPT.[49] 

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.[49] 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.[49]   

 

Cotrimoxazole Preventive Therapy  

Cotrimoxazole taken daily reduces the risk of serious opportunistic infections and death in 

HIV-infected persons [50-53]. 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 [54-56].  

 

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.[29, 30, 57] In 2010, the Starting ART at Three Points in TB treatment (SAPiT) 

trial showed a 44% reduction in mortality among co-infected patients randomized  to integrated 

HIV and TB treatment.[29] 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.[30] 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/mm3, highlighting the benefit of 

early ART for PLWH.[58]  
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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.[20] 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.[59] 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. [59] 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. [59] 

 

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.[20] 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.[60] In LMICs with even fewer resources, retention rates vary between 2%-

59%.[61] 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.[62] Seven studies were reviewed to determine the 

challenges and facilitators of good patient retention.[59-61, 63-66] In four of the seven studies, the 

researchers conducted chart reviews to retrospectively identify the reasons for losses to 

follow up in HIV programmes. [61, 63, 65, 66] The most common documented reasons for 

patients being lost to HIV care programmes was death followed by relocation and transfers to 

other clinics. [61, 64, 65] 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.[61, 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. [61, 64, 65] Patient 

level factors include: fear of stigma, substance abuse and treatment literacy. [64, 65] 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.[60] 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.[60] 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. [20] 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.[67] 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. [68] 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. [67]  

 

To reduce TB-mortality among PLWH, the SA treatment guidelines recommend integration 

of HIV and TB services. [34] 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. [34]  The 2015 

treatment guidelines recommended all PLWH should be considered for IPT. [69] 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.[34] 
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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.[70] 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.[70] 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. 

[70] 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.[71-73]  

 

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.[22, 74-76] 

Stigma and discrimination associated with TB and HIV was the foremost patient-level barrier 

to integrated services.[72, 73, 77] 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.[77] Long waiting times at the clinic and limited clinic operating times 

were factors that discouraged patients from attending the clinic.[72, 78] 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.[79]     

 

A very important study that attempted to quantify losses along the TB care cascade, found 

that patient losses occurred all along the care cascade.[80] 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.[85] 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.[81] 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.[81] 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.[83] 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.[86]     

 

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).[87] 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 5th 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.[87] 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.[87] No TB outcomes were available, and documentation of TB management was 

very poor in ART files.[87] 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.[87] 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.[87]   

 

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 HIV-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 

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 (QI) 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.[94] 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. [95]  

 

Poor infrastructure  

• Lack of space to triage and separate TB and non-TB patients [88, 89] 

• Crowded waiting areas and poor ventilation which increased risk of nosocomial 

transmission [89] 

• No safe or private spaces for sputum induction[78]  

• No privacy for counselling of patients [37]  

• Stockouts of drug supply [90] 

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) [75]  

• Lack of skills to manage patient psychosocial aspects of HIV and TB [37] 

• Failure to implement guidelines correctly [73]  

Inefficient coordination and planning for integrated services 

• Currently no ideal model for implementing integrated HIV and TB services [22]  

• Separate nurses to treat HIV and TB  [22] 

• 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) [75] 

• Lack of systems for tracking patients [93] 
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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 [96] 

 

Several researchers concur with this definition. [97-101]  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.[102] 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.[102] 

 

Total Quality Management and QI are terms often used interchangeably. [103, 104] 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.[105] 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. [103]  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.[97, 99, 101, 106-109] A 3-year South 
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African-based QI project to improve infant and maternal outcomes decreased HIV positivity 

among infants from 7.6% to 5%.[101] 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.[110] Similarly, a QI project in Malawi demonstrated a 22% lower neonatal 

mortality rate and 16% lower perinatal mortality.[111] 

 

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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Reference  Study Design  Country Quality Improvement 

Intervention  

TB or HIV indicator Size of improvement 

Pre-QI Post QI Difference 

Davis et al. (2011) [112]  Pre- and post-test   Uganda To improve TB identification and 

linkage to treatment using real-

time monitoring and evaluation 

Patient rreferrals for 

sputum microscopy 21% 53% 32 

Webster et al. (2011)[100] Prospective cross-

sectional study 

South 

Africa 

To improve ART initiation 

uptake 

ART initiations  179  

per month 

511  

per month 
332 

Thanprasertuk et al. 

(2012) [113] 

QI programme 

evaluation 

Thailand To improve HIV services using 

performance measurement and 

QI.  

CD4 testing rates   24% 99% 75 

ART initiation  100% 90% -10 

TB Screening  24% 99% 75 

Afanvi et al. (2015)[114] Pre- and post-test   Togo To decrease TB mortality by 

improving TB treatment success 

rates among pulmonary TB 

patients 

TB treatment success 

outcomes  

80% 95% 15 

TB mortality  13% 3% -10 

Failure to follow up 

rate                          

3% 2% 1 

Bardfield et al. 

(2015)[115] 

Pre- and post-test   Namibia Capacitate senior department of 

health officials with QI skills to 

improve HIV public healthcare 

service delivery  

 ART coverage  83% 94% 11 

CD4 count 

monitoring  

74% 70% -4 

ART adherence   90% 97% 7 

TB Clinical screening  81% 87% 6 

IPT initiation  16% 28% 12 

Cotrimoxazole 

Preventive Therapy                    

86% 93% 7 

Sputum positive 

patients referred for 

TB treatment 

71% 84% 13 

Karamagi et al. 

(2017)[116]  

Pre- and post-test   Uganda To improve utilization of 

GeneXpert testing 

Sputum samples sent 

for Xpert MTB/Rif‡ 

91 448 357 

Identification of TB 

positive patients  

19 76 57 

Karamagi et al. (2018) 
[117] 

Pre- and post-test   Uganda To improve identification of TB 

in patients  

TB case 

identification rates 

(per 100 000) 

171 223 52 

Golden, et al. (2018)[118] HIV re-testing rates  36% 100% 64 

Table 2: Published studies of effectiveness of QI to enhance HIV and TB service delivery 

Table 1:  
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Case control 

study 

South 

Africa 

To increase HIV re-testing rates 

among pregnant women 

Retesting rates were 20% higher in 

intervention clinics  

Ogunsola et al. (2019) 
[119]  

Pre- and post-test   Nigeria To improve uptake of IPT 

initiation and IPT completion 

IPT initiation  11% 50% 39 

IPT completion  53% 95.4% 42.4 

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

‡ 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; QI, 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.[115, 119] Variability in the results was 

shown in several systematic reviews of QI interventions.[120-123] 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)] [121]  

 

The QI methodology has been implemented in low and middle-income countries to improve 

service delivery in healthcare and treatment outcomes with varying success. [99, 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. [125, 126] Organizational context has been of particular interest to IS 

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.” [126] 

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, 128]  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.[129] Most commonly listed factors 

are organizational culture, climate, resources, teamwork, and leadership. [129] 

 

To further understand and ‘organize” the definition of organizational context, some 

researchers depict organizational context on three levels:  the macro-, meso- and micro-

levels. [130] 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. [130]  

 

 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)[131] 

 

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.[131] 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). [131]   

 

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.[126] 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. [126] There is a substantial amount of research dedicated to 

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

why.[125] Most of the studies found on this topic are systematic reviews of QI interventions. 

[125, 126, 132] Table 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 

Author and 

Year  

Type of 

review 

Type of 

country  

Organizational Contextual Factors 

identified 

Kaplan et al. 

(2010) [126] 

Systematic 

Review 

High income • Leadership from top management 

• Organizational culture  

• Data infrastructure and information 

Systems  

• Years involved in quality improvement  

Kringos et al. 

(2015) [133] 

Systematic 

Review 

Primarily 

high income 

•  Leadership from upper management  

• Organizational culture 

• Accessible and functional data systems  

• Organizational culture of improvement  

• Team member diversity  

Li et al. (2018) 

[130] 

Systematic 

Review 

High income  • Leadership 

• Organizational culture 

• Networks and communication 

• Resources  

• Evaluation, monitoring and feedback 

• Championship 

Coles et al. 

(2020) [125] 

Synthesis of 

data  

High income  • Leadership 

• Organizational culture 

• Individual skills and capabilities 

• Organizational capacity and capabilities 

• Data and technical infrastructure  

• Readiness for change 

• Championship 

• Relationships 
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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.[134] 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.[135] 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.[134] 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.[134] 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. [136] 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. [136]  

 

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.[125] 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).[137] 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 HIV-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.[138] The diffusion of 

innovations model explains the how and why an innovation or change spreads through a 

system and at what rate.[139] The model proposes that innovations are likely to be adopted if: 

(i) 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.[139]  

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. [140]   

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.[138] 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.[138] 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.[128, 141] PARIHS has been used to inform other frameworks, 

such as PRISM.[138] It 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.[128] In addition, the framework highlights key 

elements of context that are considered critical to successfully embedding new evidence or 

change. [128]  

 

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).[128] 

 

            

              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. [128] 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.[128] The framework places an emphasis on three 

characteristics of context that play a role in the implementation of evidence: organizational 

EVIDENCE 

CONTEXTFACILITATION 
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culture, leadership, and monitoring and evaluation. [128] 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.[125, 126, 128, 130] Leadership 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.[142]  

 

The PARIHS framework places an emphasis on transformational leadership style as the most 

conducive to facilitating change. [128] 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. [128]  

 

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. [143] Autocratic or hierarchical leadership is suited for settings 

where adherence to protocol is essential for improvement (surgical wards) or in emergency 

situations. [142, 144] This style is one where the leadership makes all decisions and does not 

invite opinions from others. [142, 144] Laissez-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 



30 

 

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. [128]  

 

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. [145] The Organizational Readiness for Change Theory proposes 

a definition of organizational readiness for change and the factors that potentially drive 

change behaviour. [146] This theory defines organizational readiness as the extent to which 

organizational team members are psychologically and behaviourally prepared to implement 

an organizational change. [146] 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. [146] 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. [146] 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. [146] 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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Table 4: Types of Quality Improvement models: Benefits and challenges 1 

QI Model Description  Mechanism for Improvement  Benefits Challenges Industry  

The Chronic Care 

Model [147]  

A patient-centered approach 

that promotes interaction 

between patients and 

healthcare providers to 

improve health systems  

Identified and aims to improve 6 

components of care:  

-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. 

Found to promote 

patient 

compliance. 

 

Enhances patient 

knowledge and 

health awareness 

 

  

Requires motivated 

patients 

 

Time consuming to 

focus on all 6 

components 

Patient Home Care 

and Ambulatory 

Patients   

The Lean Model 
[148]  

 

 

An approach that seeks to 

define what a customer 

(patient) values in a system 

and then maps and works to 

perfect that system by making 

it time efficient and cost 

effective  

Continually improves a process by 

removing non-value-added steps, or 

continuously identifying 

wastefulness  

Saves patients 

time and money. 

   

Shortens 

processes, 

removes 

duplication 

Requires a culture 

change   

 

Long and arduous 

process  

Business sector. 

Works well in 

healthcare settings 

if time and 

resources are 

allocated.  

Six Sigma Model 
[149] 

 

 

Aims to remove the defects 

and variations of a 

manufacturing/business 

process that has multiple steps  

Generates large amounts of data on 

a process and aims to remove 

defects until the product is perfect  

Lowers or cuts 

out wasteful 

processes and 

expenditure  

Requires large 

amounts of data 

and is costly in the 

long term 

Industry and 

Manufacturing  

Model for 

Improvement [150]  

Aims to improve performance 

gaps in healthcare  

Focused of three questions: What 

are we trying to improve? What 

change will result in improvement? 

How will we know that 

improvement occurred ? 

Rapid, easily 

scalable 

 

Easy to use 

Additional work for 

HCWs to track 

performance  

Requires motivated 

clinic teams  

Healthcare  

2 
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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. [150] 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:  

 

• 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]  

 

• 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). 

 

 

• 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.  

 

 

• 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. [150]    
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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.[153] 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. [153, 154]   

 

Figure 10: The Breakthrough Series Collaborative Framework [153] 

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.[156]  
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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 I.[32] The PhD candidates’ role 

in this publication is described in Appendix Ia. 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.[32] 
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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.[32] 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. [32] 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. [157]  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. [158] These four 

provinces contributed to 74% of absolute TB cases in SA.[158] In TB high-burden provinces, 
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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 km2. [33] In 

2015, the TB incidence was 599 (95% CI:584-615) per 100000. [158] The antenatal HIV 

prevalence in 2015 was 45.9% (95% CI:37.0-% - 55.1%) and decreased to 39.1% (95% CI: 

34.0 – 44.5%) in 2017. [161]  The HIV-TB co-infection rates were 59.9% and deaths by HIV 

and TB accounted for 36% of all-natural deaths in 2016. [33]  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.[32]  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. [162]  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 QI, the lead 

clinician on the SUTHI trial served as the advisor on HIV-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, STI 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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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 HCWs 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. HCWs were taught the correct use of flow chart symbols. [150] Appendix II 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. [150] 

 

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. [163] Addressing the single 

problem found at the end of the interrogation is not enough to understand the depth and breadth of 

the problem. [163]  

 

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.  

 

 

                 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 III. 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.[164] 

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. [164] 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. [122, 165] 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. [128] 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 

scale items 

Comment 

Clinic Operating 

time 

Operating hours and 

days of the clinic  

4  An indication of flexibility of the 

clinic to accommodate patients in 

their community during work 

hours, after hours, weekends and 

public holidays. 

Infrastructure and 

Environment 

Assesses the presence, 

utility and cleanliness 

of clinical rooms and 

areas of the clinic in 

which patient 

care/consultation is 

carried out.   

12  

 

An assessment of physical space 

required to treat patients (e.g. 

consultation rooms, waiting areas, 

pharmacy) and staff areas.  

Communication and 

basic services 

availability 

Availability of 

electricity, water, 

telephone services, 

internet. 

6 items Assesses if basic services are in 

good supply  

Staff employed at 

the clinic 

 

Categories of staff 

including, clinical and 

support staff 

17 items 

 

 

Assesses number of staff per 

category 

 

District management 

leadership presence 

This category also 

assesses frequency of 

leadership visits from 

the District 

Management Teams 

 

 

12 items  

Frequency of visits was placed on 

a scale starting at weekly visits, bi-

monthly, monthly, and quarterly  

Data Collection 

Tools & Statistics 

Assessed the 

availability and utility 

of routine data  

10 – items Use of routine data and electronic 

databases as well as feedback on 

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.[130, 165] 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.[165] 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. [165] 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.[166] A group of researchers 

developed a survey to rapidly quantify the extent to which HIV and TB services are integrated at 

primary healthcare clinics.[166] 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 III chapter (Table 1 of Paper III) 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.   
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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 HCWs 

participated in the SOC group clinics. In the QI group clinics, there were HCWs 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 IX. 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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CHAPTER 4: PHD MANUSCRIPTS  
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4.1 PAPER I 
 

 

A quality improvement intervention to inform 

scale-up of integrated HIV-Tuberculosis services: 

Lessons learned from KwaZulu-Natal, South Africa 
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4.1.1 PhD Candidate’s contribution  

 

Student name: Santhanalakshmi Gengiah                          Student number: 204507742  

 

Title of the article: A quality improvement intervention to inform scale-up of integrated HIV-

Tuberculosis services: Lessons learned from KwaZulu-Natal, South Africa  

 

Authors: Santhanalakshmi Gengiah, Kogieleum Naidoo, Regina Mlobeli, Maureen F. Tshabalala, 

Andrew J Nunn, Nesri Padayatchi, Nonhlanhla Yende-Zuma, Myra Taylor, Pierre M. Barker, Marian 

Loveday 

 

Journal: Submitted to Global Health: Science and Practice on 12 February 2021 

Status: Published  

 

Doctoral student’s contribution to the journal article: 

1. Formulation of the hypothesis: Not applicable  

 

2. Study Design: I was responsible for the design of the intervention in collaboration with the QI 

advisor from IHI. I designed the change theory for the study and collaborated with SA DoH 

stakeholders to understand possible primary and secondary drivers that influence HIV-TB 

integration. I developed the learning session agenda and invited relevant SA DoH stakeholders 

to be facilitators at learning sessions. I oversaw that the QI clinic teams came prepared to share 

their experiences and best practices, by designing and providing them with presentation 

templates. I assisted in developing the study protocol and acquired relevant ethics and SA DoH 

gatekeeper approvals. 

 

3. Work involved in the study: I oversaw the logistics of planning and coordinating the learning 

sessions and QI mentor visits to clinics. I set up a feedback system for QI mentors and study 

clinics to report on all change ideas, special events and occurrences, that may explain 

performance in HIV-TB process indicators.   

 

4. Data Analysis: I reviewed completed PDSA templates and developed a database to record the 

health systems weaknesses identified by the QI clinic teams and the associated changes ideas to 

address weaknesses. I was able to develop a change package by extracting the most common 
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4.1.2 Paper I 
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4.1.3 Discussion of Paper I 

 

Paper I 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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4.2 PAPER II 
 

 

 

A cluster-randomized controlled trial to improve 

the quality of integrated HIV-Tuberculosis services 

in primary healthcare clinics in South Africa 
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4.2.1 PhD Candidate’s contribution to the manuscript  

 

Student name: Santhanalakshmi Gengiah                          Student number: 204507742 

Title of the article: A cluster-randomized controlled trial to improve the quality of integrated HIV-

Tuberculosis services in primary healthcare clinics in South Africa 

 

Authors: Santhanalakshmi Gengiah, Pierre M. Barker, Nonhlanhla Yende-Zuma, Mduduzi Mbatha, 

Shane Naidoo, Myra Taylor, Marian Loveday, Mesuli Mhlongo, Clark Jackson, Andrew J. Nunn, 

Nesri Padayatchi, Salim S. Abdool Karim, Kogieleum Naidoo 

Journal: Submitted to the Journal of the International AIDS Society (JIAS) on 07 February 2021 

Status: Published 

 

Doctoral student’s contribution to the journal article: 

1. Hypothesis: I assisted the protocol team in formulating the study hypothesis and conceptualized 

the study objective. I was responsible for acquiring all ethics and gatekeeper approvals.    

 

2. Study Design: I screened the PHC nurse coordinators and assessed their respective study clinics 

for study eligibility. I developed the study schedule of events for monthly data collection of HIV-

TB process indicators and timing of the QI learning sessions and QI mentor in-person visits. I was 

responsible for defining the HIV-TB process indicators and the data elements (numerators and 

denominators) needed to calculate the HIV-TB indicators.   

 

3. Work involved in the study: From 01 May 2014-31 December 2019, I was employed at 

CAPRISA as the study coordinator assigned to the SUTHI trial. My study responsibilities were 

extensive, and I had permission from Prof. Kogieleum Naidoo to integrate my PhD objectives into 

the SUTHI trial. I trained the field team on the study protocol. I designed the data collection tool 

for the study and identified the appropriate data sources from which to collect HIV-TB indicator 

data. I collaborated with the QI Advisor from the Institute for Healthcare Improvement (IHI) to 

develop the QI workshop agenda and oversaw the logistics of the workshop and fortnightly QI 

mentor visits. I facilitated sessions in the QI workshops and once every month I made random 

unannounced visits to the study field team and either attended QI meetings at intervention clinics 

or observed the field teams’ activities at control clinics. 
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4.2.2 Paper II 
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4.2.3 Discussion of Paper II 

 

Paper II 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 I 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 II, 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 II 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% 

CI: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% CI: (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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4.3 PAPER III 
 

 

Organizational contextual factors that predict 

success of a quality improvement collaborative 

approach to enhance integrated HIV-Tuberculosis 

services: a sub-study of the Scaling up TB/HIV 
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4.3.1 PhD Candidate’s contribution to the manuscript  

 

Student name: Santhanalakshmi Gengiah 

 

Student number: 204507742 

 

Title of the article: Organizational contextual factors that predict success of a quality 

improvement collaborative approach to enhance integrated HIV-Tuberculosis services: a sub-

study of the Scaling up TB/HIV Integration Trial  

 

Authors: Santhanalakshmi Gengiah, Catherine Connolly, Nonhlanhla Yende-Zuma, Pierre M. Barker, 

Andrew J. Nunn, Nesri Padayatchi, Myra Taylor, Marian Loveday, Kogieleum Naidoo 

 

Journal: Submitted to BioMed Central (BMC) Implementation Science on 09 April 2021 

 

Status :  Published 

 

Doctoral student’s contribution to the journal article: 

1. Formulation of the hypothesis  

I conceptualized the study objective and adjusted the main trial protocol to incorporate the objective 

into the study protocol. I was responsible for acquiring ethics approval and submitting protocol 

amendments.   

 

2. Study Design  

I set the study eligibility criteria for HCWs. I identified the validated measures to assess HCWs 

perceptions of workplace supportiveness and preparedness to integrate HIV-TB services. I worked 

closely with the study Data Manager to develop a tool to assess clinic infrastructure and resources. I 

developed the schedule of events regarding the timing of the administration of measures.  

 

3. Work involved in the study  

I trained the field team on the correct administration of Informed Consent Forms (ICF) and on 

administering the measures (surveys) to HCWs. I oversaw that the completed surveys were 

transmitted via fax to the CAPRISA headquarters and conducted quality control checks to ensure that 

all data fields are completed accurately and legibly. The focus group discussion guide was developed 

by me and the QI mentors on the study. I oversaw the logistics for all focus group discussions. I 

conducted only one focus group discussion because it could only be conducted in English. 
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4.3.2 Paper III 
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4.3.3 Discussion of Paper III 

 

Paper III 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 II, 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 (β)=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.[144] The inextricable role of OCFs in influencing the 

success of QI projects is increasingly being recognized. [118, 119, 144, 153] The PhD project addressed an 

important gap in understanding the influence of OCFs on a QI collaborative approach to improve 

integrated HIV-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 I and II); data quality (Paper I); transfer 

of training knowledge to peers (Paper I); staff motivation (Paper I); leadership (Paper I and III); 

performance feedback (Paper II), cluster size (Paper II); monitoring data for improvement (MDI) 

(Paper III); supportiveness of contexts for change (Paper III); and organization and preparedness to 

offer integrated HIV-TB services (Paper III).       

 

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 I and II). 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 I and II). 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 II).    

 

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 II).  

 

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 II). 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 II, 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 II). 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 II). 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%).[167] In 

other contexts (which aimed to improve various process indicators) the speed of improvement varied 

from 0-63 months.[120] 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.[120] 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 II). 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 I). 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 I). 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 III). 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.[169]The QI intervention did not increase 

perceptions of supportiveness to make changes among HCWs (Paper III). 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 III). 

 

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.[170] 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. [171, 172] Even though the high scores 

obtained on the COACH tool may be inflated, the uptake of QI and efforts to test change ideas 

(Paper I), 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 III). 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 III). 

Monitoring programme performance using routine data is inherent to the QI process.[150] Importantly, 

in the PhD project,  MDI was measured at baseline which established its pre-existence before the QI 

intervention began (Paper III). 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 (β)=0.004; p=0.004). MDI is frequently identified as a key OCF that drives 
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improvement.[126, 130] In 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.[173-175] 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. [175] 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, 174] 

 

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.[125] 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.[125, 136, 175]  This 

PhD project is, to my knowledge, is the only study to have shown a statistically significant 

correlation between MDI and IPT initiation rates (Paper III). Three systematic reviews have 

identified MDI as among the top five OCFs that influence QI success or implementation of EBPs. 

[125, 126, 130] Very little is known about how to foster this practice, particularly in LMICs.[125, 130] Poor 

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 I and II, it was observed that of the seven HIV-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. [177] 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 I). 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 III). 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.[125, 

126, 130, 177] In Paper III, 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 II), 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.[171] We measured leadership support based on the frequency of site 

visits which is only one aspect of leadership support (Paper III). 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.[136]       

 

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.[128] 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.[178] 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 III. 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 I). 

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.[176] The authors advise providing hard data to clinic 

teams to demonstrate the performance problem and secure the emotional engagement of HCWs.[176] 

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 I). 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.[124]  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 HCWs who had the skills, 

personality, and attributes to communicate training knowledge to their peers (Paper I), 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.[179] 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.[180, 181] The extent of the influence of the Nerve Centre meetings in 

the SOC group are reported in Paper II, 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.[182] 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. [180] 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.[113] 

 

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.[68] In the case of IPT initiations in the SOC group, there is an 

observed increase in initiations during the study (Paper II). 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.[44] This has affected the ordering of IPT stock and messaging to 

clinic teams regarding the correct implementation of IPT. [44] The FGDs revealed that HCWs were 

unaware that IPT performance was so poor (Paper III). 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 II). 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 

• 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.[183] 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.  

 

• The developers of the collaborative learning approach strongly recommend the spread of QI 

knowledge and successful change ideas.[153]  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.  

 

• 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.  

 

• 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. 

• 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 
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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.   

• 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.   

   

5.5 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. [146] 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. 

 

• The role of routine data in improving HIV-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.     

 

• 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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• 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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Appendix I: The SUTHI Protocol paper 
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Appendix II: Example of a process flow diagram 
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               Appendix III: Example of a completed Plan-Do-Study-Act template   

 

 

                  EN: Enrolled Nurse; ENA: Enrolled Nurse Assistant  

Prediction:  roup counselling motivates client willingness to test and less time is spent in consulting room during testing.

Aim for this change: To improve HI  testing from 200 to   0 patients per month by June 201 

The Change Idea s :

  roup counselling at 

waiting area

Measures:

 utcome:

Number of patients 

counselled and tested 

for HI 

Process:

No of done and recorded 

group counselling 

sessions in the waiting 

area.

     

11 04 1   ecord group 

counselling sessions, add  N to 

assist in morning sessions,  ata 

capturer to monitor recording 

from 12 4 1 

 ata source:Inservice book

  :

2  4 1   N was on leave so 

she has not done any 

sessions but  NA is doing 

well in recording now.

      

No session by 2nd nurse yet

  sessions done and recorded 

by  NA.

     

Adapt Continue group 

counselling and monitoring 

 N for conducting of 

sessions and recording.

P SA1B:Problem : Low HI  testing rates
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      Appendix IV : Clinic Profile tool 
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Appendix V: The Context Assessment for Community Health (COACH) Tool 
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Appendix VI: Degrees of integrated HIV and TB services  
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Appendix VII: HIV-TB process indicators data collection tool 
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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. 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 QI? From whom? What have you learned about Quality Improvement /QI 

skills?  

- Do you think the training you received on Quality Improvement was adequate?  

2. 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 ? 

3. For control clinics: What strategies does the clinic use to integrate TB and HIV 

services? 

- Patient flow 

- Staff training  

4. 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. 

5. 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?   

6. What do you think might have caused this? 

7. 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) 

8. 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 

you need?  

9. For intervention clinics  Do you need more training on QI? 

10. Would you encourage other clinics to do QI? 

11. There is anything you think we should have talked about in this discussion and we did 

not mention?  

12. Is there any element that you would add to the QI that you felt was missing? 

13. 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 
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Appendix IV: Study informed consent 

 

INFORMATION SHEET/CONSENT FORM FOR PARTICIPATION IN A STUDY 

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. I understand that 

my participation is voluntary. I 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   




