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Abstract

Introduction. Concurrent use of public sector and other healthcare facilities by adult
persons seeking treatment for human immunodeficiency virus (HIV) and/ or
tuberculosis (TB) has been shown to lead to poorer health outcomes for such
patients. Apart from structural factors (e.g. service standards), demographic and
personal factors may also influence patients to use private health services
concurrently with public sector services for these two diseases.

Aim. The Aim of this analysis was to explore demographic and personal factors
associated with concurrent use of public and private health services by TB and/or

HIV patients, attending public sector primary health care clinics.

Methods. This was a secondary analysis of data collected during a cluster
randomised controlled trial. In that trial, structured interviews were conducted with
486 patients with HIV and or TB aged between 18 and 71 years in 18 primary health
care clinics in Ekurhuleni North, Gauteng South Africa. Descriptive analyses were
followed by multiple logistic regression using Stata Version 12 to analyse
associations between independent variables and concurrent use of public and private
health services. The analyses were repeated with adjustment for the complex survey
sampling design and also with regular logistic regression but using the “cluster”

option available in Stata, for comparison.

Results. It was found that two factors associated with concurrent use of public and
private health services were shown to be statistically significant: having access to
medical scheme funding and being accompanied by at least one other adult when

attending the public sector clinic.

Conclusions and recommendations. As the factors associated with co-consultation
may be beyond the control of policy makers it is recommended that emphasis be
placed on improving standards of care in both the public and private sectors; and
encouraging private providers to comply with national diagnostic, treatment and

reporting guidelines for these two conditions.

Key words
public and private health facilities; concurrent TB and HIV; primary health care

choices; medical scheme membership
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INTRODUCTION

This paper reports the findings from a secondary data analysis. The analysis explored
factors associated with the concurrent use of primary health clinics in the public sector
(PHC) and any other provider (non-PHC) by Tuberculosis (TB) and by Human
Immunodeficiency Virus (HIV) infected patients in the Ekurhuleni North district of
Gauteng in South Africa. The primary data used for this study were collected by the
Aurum Institute for Health Research in a separate study of TB and HIV patient costs.
The patient costs study was nested in a cluster randomised trial that was conducted at
18 clinics in Ekurhuleni north sub-district, Gauteng, South Africa." The cluster

randomised trial was a TB/HIV integration study known as MERGE."

In the current report, public sector clinics that belong to the Ekurhuleni Metropolitan
Municipality are referred to as PHC clinics and all other health providers are called non-
PHC providers. The non-PHC providers in this study were facilities where patients
voluntarily made co-consultations and these include private doctors, private pharmacies

and traditional healers.? Only ambulatory services in both sectors were considered.

Public hospitals were not considered as non-PHC facilities because they were regarded
as part of the PHC sector clinic referral chain; consulted consecutively rather than

concurrently.

Three types of data analysis were conducted using Statacorp’s statistical software Stata
(Version 12). First was a survey-adjusted analysis followed by two analyses where the
complex sampling was ignored; one with, and one without the use of Stata’s “cluster”
option for the logistic regression analyses. Adjusted and unadjusted descriptive
summaries were produced for participants who made concurrent use of PHC and non-
PHC services; and those who did not. The descriptive summaries were followed by
logistic regression models with the outcome (dependant) variable being concurrent use
of PHC and non-PHC services. This outcome was defined as making at least one visit
to any of the non-PHC providers mentioned above while also (concurrently) making use

of the PHC services.

The paper will present a detailed account of the methods used in primary data collection
and the secondary data analyses. These will be followed by a presentation of the
findings of the secondary analyses, a discussion and conclusion. Lists of references,
appendices and an annexure are provided last. The phrase “concurrent consultation”
will be used throughout the paper to refer to the concurrent use of PHC and non-PHC

services.

© University of Pretoria



2.1.

LITERATURE REVIEW
Background

TB and HIV are still the leading causes of morbidity and mortality in the world. In 2012,
TB caused deaths of 1.3 million of the 8.6 million people who had developed the
disease.? In the same year, Acquired Immune deficiency Syndrome (HIV/AIDS) claimed
1.6 million lives out of 35.3 million people who were living with HIV*, and a fifth of these

HIV deaths were believed to be due to TB.2

TB and HIV are disproportionately concentrated in low and middle income countries and
unduly affect the poorer strata of society.>® Only low and middle income countries form
the 22 TB high burden countries (HBC).® South Africa is among these HBCs and has
the highest TB incidence rate of 1 000 per 100 000 population. The prevalence rate is
also the highest at 857 per 100 000 population and the second highest TB mortality of
59 per 100 000 population.®> TB mortality in South Africa is 2.3 times higher than Africa’s
region’s overall and also 4.5 times higher than for the overall global TB mortality rates.’
South Africa also ranks fourth globally in HIV prevalence among adults with a 2012
prevalence of 17.6%.* In 2012 6.1 million adults were living with HIV making South
Africa the country with the highest HIV burden in the world.* Since 201 1, the adult HIV
prevalence has risen from 18.5% in 2011 to 18.9 in 2014.° It is believed that 60% of TB
patients in South Africa are infected with HIV.'® The World Health Organization (WHO)
recommends the integrated management of TB and HIV in health facilities.'""? This is
due to diseases’ dependence on each other, that is, HIV infection increasing the risk of
acquiring and activating latent TB infection due to a weakened immune system and the
presence of TB worsening morbidity and delaying initiation of Anti-retroviral therapy
(ART)."

In South Africa, TB and HIV are mainly managed in PHC clinics where these services
are provided free."?° In the non-PHC sector services are not free; patients make out-
of-pocket payments or use medical schemes.'* %819 Despite free services offered in
PHC clinics, sometimes patients co-consult with non-PHC service providers. Although
concurrent consultation has not been explicitly studied in South Africa, it is believed that
poor quality of services common in PHC facilities such as bad staff attitudes, lack of
confidentiality, long waiting times, shortages of essential medicines and autonomy,
among others; attracted patients to non-PHC providers where such challenges are not

present 2,19,21-31

In South Africa, the majority of TB and HIV is managed in PHC clinics which, with a few

local adaptations in the national programmes, follow the recommendations of the

2
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2.2,

WHO.'*151932 On the other hand are non-PHC providers who also provide TB and HIV
in South Africa but are believed to exist outside the National TB programmes and their
HIV services also lack regulation.’'® Regulation of non-PHC sectors, mainly in terms of

26,33

standards of care has been widely reported and criticised in South Africa and also in

other parts of the world®°.

Such poor regulation has the potential for dire
consequences on health outcomes. For instance, in the Khayelitsha suburb of Cape
Town South Africa, it was found that TB patients who consulted non-PHC providers
experienced treatment delays.'> Evidence from Basu et al.** also suggests that,
contrary to popular view, PHC providers in low and middle income countries are usually
more efficient than non-PHC providers for all services although it is not clear whether
this general finding specifically applies to South Africa. In fact, one study claims that
non-PHC TB services are substandard.?® Other studies which have evaluated the
quality of services offered in non-PHC facilities have found them to fall short of the

2.14.23,26,3133.3537 Many of these studies have,

standard of quality despite their high costs.
however, only described patients’ perspectives but did not establish empirical
associations of such factors with choice of health provider.'>?*?3?63 QOnly in Vietnam
and also in India have these empirical associations between personal and demographic

factors; and use of non-PHC over PHC, been investigated.?®*

Gaps thus exist in South Africa on the explanations for patients’ choices of healthcare.
This knowledge may help align these choices to national programmes such as TB
programmes and reduce apathy to these regulated programmes.?* Currently available
information mainly found in descriptive studies may not be adequate to explain the
reasons for concurrent consultation. Such factors are mainly service related and almost
entirely exclude personal and demographic factors which may also be responsible for
patients’ use of non-PHC services. In Vietham and in India such studies have been
conducted and these demographic and personal factors were identified.?®*" There is
therefore need to explore further and provide empirical evidence on these and other
factors that are responsible for concurrent consultation. Using the hypothesis that not
only service related factors cause TB and HIV patients to use PHC and non-PHC
services concurrently, this study will explore the association of demographic and

personal factors with concurrent consultation of PHC and non-PHC services.
Study setting

The TB/HIV integration study which nested the patient costs was conducted in
Ekurhuleni North; a sub-district in Eastern Gauteng, South Africa. It is a densely
populated district with a density of 1 609 people per square kilometre in 2011.>*! In

general, overcrowded societies such these with a high population density are believed

3
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2.3.

to be breeding grounds for TB and especially among HIV patients who are usually
poor.**** The sub-district includes Kempton Park, parts of Edenvale, Germiston
(including Bedfordview and Primrose) and Tembisa (the most populous with
approximately 463 110 people in 2013)*'. The population density is expected to have
increased due to a 2.47% 2011 annual population growth rate which saw the 2013

39,40-45

Ekurhuleni population reach 3 178 470 inhabitants.

At the time of implementation of the randomised controlled trial, there were twenty-two
community level primary care clinics that offered a wide range of services such as
primary health care, maternal and child health, HIV counselling and testing, treatment of
Sexually Transmitted Infections (STls), TB treatment services and ART." Clinics in
Ekurhuleni North referred patients to three secondary level hospitals with the majority of
those being referred going to Tembisa Hospital.! Nineteen of the 22 primary care clinics
offered TB services and varying extents of HIV care and treatment services. All clinics
offered HIV counselling and testing; and CD4 testing. The clinics differ in size,
catchment area population and TB caseloads.’ Two clinics out of the nineteen were
satellite clinics which operated for three days per week." Two out of nineteen clinics
initiated ART while an additional two functioned as ART down-referral sites. ART
referral sites provided follow up care for ART patients initiated elsewhere." TB care was
provided at all the nineteen clinics by TB nurses." Nineteen clinics had informal
settlements characterised by overcrowding and poor living conditions in their catchment

areas.’
Health system of South Africa

South Africa has twin health systems made up of a government-funded public health
sector and a non-PHC sector where patients or their medical schemes are charged for
health services offered.®****” |n the public sector, there are PHC clinics and referral
hospitals. The public sector serves 84% of the population where a majority of the
services are not charged for; while the private sector caters for only 16% of the
population (and who pay for services).*® This population consulting non-PHC providers
includes TB and HIV patients who make out-of-pocket payments if they are not
beneficiaries of medical aid schemes.'”'9%"4%" The majority of the members of medical

t?® and their contributions account for 47% of

aid schemes are in higher income bracke
total health expenditure in the country; mainly spent in the non-PHC sector sector®®.
Given the higher incomes among beneficiaries or members of medical aid schemes?®, it
is likely that the majority of TB and HIV patients, who are often poor’, make out-of-

pocket payments for non-PHC services.

4
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24,

Despite the small population served by the non-PHC providers, the expenditures in the
non-PHC sector equal the 100 billion rands that are spent by government each year in
the PHC sector.*”*® This skewed funding might have contributed to the much publicised
PHC sector system constraints which are characterised by long waiting time, bad staff
attitudes and shortage of essential medicines in PHC sector; leading patients to seek

“quality” care from private providers.?*>?

Ambulatory PHC services

The curative component of the PHC sector health services in South Africa is made up of
government funded clinics and hospitals. PHC clinics offer ambulatory medical services
and refer patients with complicated conditions to referral hospitals. Ambulatory TB and
HIV care regimens in PHC clinics follow guidelines based on those recommended by the
WHO."*121932 Although guided by the WHO, maximum efficiency in the PHC facilities in
South Africa and outside is thwarted by several system problems such as: lack of patient
confidentiality, long waiting hours, staff shortages, drugs shortages and poor staff

attitudes.>1%

As mentioned above, in South Africa these problems are believed, at
least in part, to be caused by imbalances in funding that favour the non-PHC sector,
leaving the PHC sector with fewer resources to cater for majority of about 84% of the
population.”® As these problems in the PHC sector persist, patients become dissatisfied
and opt for non-PHC sector providers with the hope of better services. Chimbindi et al.
also believe that long clinic waiting times are the major cause for lack the of ART
adherence among HIV patients®' while Harrison also cites waiting time at PHC facilities
a common indicator for quality of services'®. A study in rural Limpopo South Africa which
also found patient dissatisfaction with long waiting time reported some patients spending

more than 60 minutes waiting for services.*

It may be inaccurate to conclude that factors such as long waiting times cause patients
to use non-PHC over PHC without testing this relationship empirically. Honda et al. in a
recent study in South Africa found that patients in the PHC sector may be prepared to
tolerate perceived poor service such as long waiting times provided that they “receive
the medicine they need, a thorough examination and a clear explanation of the
diagnosis and prescribed treatment from health professionals”.*® This may therefore
suggest that many of the problems that have been reported in descriptive studies could
be weak predictors of the patient’s choice to use PHC clinics and/or non-PHC sector
services. Therefore, there is need for more accurate empirical studies such these to
clarify more factors that influence choice of health provider other than the factors

highlighted in the descriptive studies.

5
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In spite of these service-related problems, PHC clinics may nevertheless provide more
equitable and more efficient TB/HIV services than the non-PHC sector providers.'
Regulation and adherence to recommended standards, which may not be common
practice in the non-PHC sector, may contribute to the improved efficiencies even under

strained resources in the PHC sector.'*32

2.5. Ambulatory non-PHC services

The non-PHC sector serves about 16% of the population and has approximately the

47,48 It |S

same financial resources as allocated to the care of the rest of the population.
estimated that 79% of the doctors in South Africa work in the non-PHC sector and the
remaining 21% in the PHC health sector.® This structure in the twin health system thus
favours the non-PHC sector and hence the likely superior efficacy over the PHC sector.
The new National Health Insurance scheme currently under development has the prime

mandate to address these financial and resource imbalances in health.*®

Non-PHC sector health services are believed to be easily accessible by people of
higher income status, mainly through membership of medical aid schemes.’*°
However, poorer patients who cannot afford membership of medical aid schemes also
consult with non-PHC sector providers and may also make out-of-pocket
payments.'719:23:25.27.33:49.50.52 | fact it believed that about 25% of patients, including TB
and HIV patients, in South Africa make out-of-pocket payments.51 For poor patients,
consulting with non-PHC providers causes catastrophic costs and consequently poor
health outcomes.®® Van Wyk suggests that if poor patients consult with non-PHC
providers they may exhaust their money and revert back to the PHC services with even
poorer outcomes.'® TB and HIV disproportionately affect the poor who may not be able
to afford to be members of medical aid schemes.® Poor people who still pay for medical
aid schemes utilise more of their income than those in high income groups. As for those
making out-of-pocket payments, non-PHC sector costs often immerse them into
catastrophic expenditure for health and further poverty, much to the detriment of
preferred positive TB outcomes.” Some TB patients consulting non-PHC sector
providers are believed to have interrupted care and revert back to the PHC sector after
exhausting their money."® Some of these patients also “get lost in the system” due to

consulting with different providers.>®

Despite being relatively well-resourced, non-PHC sector services may not be the best
providers of quality TB and HIV care; indeed, some authors have deemed their services
“substandard”.?> A combination of poor case management'’ and treatment delays.' for
TB patients form some of the reasons for the discrediting of non-PHC sector services.
For HIV, private providers are sometimes accused of managing patients in such a way

6
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2.6.

that multiple providers become involved in the treatment of a single patient, resulting in
poor integration and discontinuity of care as the patient moves from one provider to the
other.™ Chabikuli et al. also reported typical findings; in the non-PHC sector sexually
transmitted diseases were poorly managed because providers lacked sufficient
knowledge and also used non-membership of a medical aid scheme to discriminate
against the poor by giving them inferior services.?® For these reasons, therefore, it can
be said that despite the huge source of funds available for non-PHC sector services
these services may not always yield optimal outcomes for TB and HIV patients, unless
regulated”’.

The inability to regulate services in the non-PHC sector is themed in different studies as
the major causal factor for paradoxically poor TB and HIV services despite adequate

reSOUFCGS.2'14’15'17’19’23'25’27’33'34’

%052 To the contrary, the under-resourced PHC facilities
which abide by the recommendations such those by the WHO often perform better for
TB and HIV outcomes.’>*® For TB, Uplekar warns against the weakening of
epidemiological outcomes due to the unregulated nature and poor management in the
non-PHC sector.”” In South Africa, Sinanovic and Kumaranayake also report that the
positive aspects of service experience in non-PHC sector are often easily diminished by
private practitioners’ disregard for recommended drugs, defaulters and record
keeping.23 Furthermore, private hospitals have been identified in particular as being

reluctant to provide data that could be essential for monitoring quality of services.**
Choice of service

Patients’ preferences for the type of health provider are believed to be based on their
perception of the quality of care in the specific health sector, PHC or non-PHC. Poor
quality services have the potential of driving patients from either health sector. In South

20, 21,23,24,26 and elsewher62,25,28,31,34,52

Africa , poor services in the PHC sectors are
believed to drive patients away from the PHC in favour of the non-PHC services. Non-
PHC services are more attractive because of shorter waiting times, available medicines
and respect of persons; among other factors that define quality of service.?*? These
reasons can be attractive for patients but may not directly however translate to better
TB and HIV outcomes in the non-PHC sector. Literature has however informed that TB
and HIV services are no more superior in non-PHC than PHC facilities. '#1%:23:25.26.34
Therefore these patients who are attracted to non-PHC services may be oblivious of the

poorer TB and HIV outcomes there.

The factors believed to influence patients’ choices of healthcare also neglect the
influence of personal and demographics factors. Although the forces of the system such

as long waiting times are significant in use of non-PHC services, personal factor can
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also have a role. Therefore, patients” behaviours or responsiveness to health systems
may be incomplete without the understanding of the influence of the personal factors.

3137 and in India®® by

These factors have not been studied in South Africa but in Vietnam
Lonnroth et al. and Hazarika respectively. The Viethamese study that aimed at
understanding non-PHC sector use from patient's perspective found that socio-
economic factors such as income, education and socio-economic status are weak
predictors of use of non-PHC services by TB patients.*” This contrasts with other
published information that higher income is associated with use of no-PHC services."
The Indian study by Hazarika investigating measures to increase participation of non-
PHC providers in national TB programmes found that being older, being male and
higher socio-economic status increase the likelihood of using non-PHC services.?® With
these findings however, the author acknowledge the role poor quality services have on
use non-PHC facilities.?® Lénnroth et al. in a different study also found significant
influences by friends and family on the choices made in healthcare and this further
strengthens the view that ascribing concurrent consultation to systems problems can be

misleading.®’

In South Africa, being a member or beneficiary of a medical aid scheme has been
associated with use of non-PHC.'>?® |t also believed that increasing income is
associated with non-PHC use because those patients afford more.">?® This is, however,
disputable because even poor patients, especially TB patients, still use non-PHC
services regardless of their poverty.”?® Harding also alludes to the fact that poor
patients will go where they want to go regardless of those system factors hence she
advises policy makers to device means of reaching such patients who consult with non-
PHC services.*® Poor patients who are neither members nor beneficiaries of medical aid
make out-of-pocket payments for their healthcare and this can cause catastrophic
spending for health which has a detrimental effect on the household and on the
patients TB and HIV outcomes.” Van Wyk et al., in fact, write that poor patients
consulting in the non-PHC sector may run out of funds and revert back to the PHC
sector.’ Not all poor patients will return to the PHC sector, however, because some will

153

“get lost in the system™” while those than successfully return may do it with poorer

outcomes because of the evidence of poor TB and HIV outcomes in non-PHC

Settings14,1 5,23,25,26,34 ]

The current study also includes traditional healers as non-PHC practitioners who have
been estimated to number 200 000 in South Africa in 2004'°. A further study reported
that these traditional healers were consulted by an estimated 1.2% of the population.*
Traditional practitioners are also reportedly held in high regard and trust by most
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2.7.

patients in South Africa due to their perceived effectiveness in patient care as well as
continuity of care.®® In the public-private mix for TB and HIV in South Africa, traditional
healers are identified as key partners in instances where they are incorporated; TB
outcomes have been shown to improve.***®**" However, consulting traditional healers

has been seen to delay treatment for TB patients like other non-PHC practitioners.3*>

In South Africa, there is little information on the proportion of TB and HIV patients who
consult non-PHC practitioners and whether patients entirely leave the PHC sector
clinics to receive exclusive care from private practitioners or if they consult concurrently
in PHC sector clinics and private practitioners. There is also no further information about
personal and other factors other than service factors such as poor services and bad
staff attitudes that are alleged to cause patients to co-consult non-PHC services for TB
and HIV. The general assumption, without empirical proof, that non-PHC facilities offer
better services than PHC clinics might have influenced patients’ co-consultation with
non-PHC facilities for TB and HIV. It is therefore important that these personal factors
are investigated in order to understand the full spectrum of patients’ responses to health
systems as well as assist in the management of TB and HIV patients who use multiple

providers.
Data analyses

Data from samples that are stratified, and/ or clustered, at the data collection stage, may
need to be analysed with this sampling strategy taken into account. When Stata
statistical software is used to perform the analyses the commands are preceded by
“svy:” after first setting the survey sampling parameters.®® Stata then recognises the
data as coming from a survey with such a complex sampling design and remembers
survey features for all commands that are prefixed with the syntax “svy :”.°® Survey data
are believed to lose precision that would have been achieved by simple random
sampling if clustering was used for the sampling. On the other hand, stratification would
be expected to result in incresed precision. Due to affordability and feasibility
challenges, complex survey designs are commonly used to collect data, especially
where the study population is widely geographically dispersed and/ or there ois no
readily accessible sampling frame. In order therefore to infer the results from a survey
which are assumed to have lost precision, design effects are produced as factors which
inform the magnitude of random sample needed to produce a variance equal to that of a
survey. This stems from the principle that survey samples are usually homogenous and
hence variance is small, however with homogeneity stems less information than would

be in a heterogeneous sample. Thus a homogenous survey sample has less precision
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than a simple random sample. However, conclusions the design effects are better if
accompanied by design effects.

Clustering and stratifying which are common is survey sample have difference effects on
precision and design effects. Lohr writes that clustering increasing design effects to
values greater than one while stratifying decreases the design effects to below unity.>
Design effects below unity indicate higher precision and they are unusual, however if

data is from strata as Lohr suggest, it is possible get such.*®
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3.1.

3.2.

AIMS and OBJECTIVES
Study aim

To identify the factors that are associated with the concurrent use of PHC and non-PHC
services by TB, HIV, and TB/HIV co-infected patients attending PHC clinics in the
Ekurhuleni North sub-district of Gauteng between April and October 2013.

Study objectives

. To determine the proportion of PHC patients also using non-PHC services.

. To describe the demographic characteristics of patients who do and who do not make

concurrent use of non-PHC services.

To determine factors (from among those collected) associated with the concurrent use

of non-PHC services.

To compare the use of non-PHC services by treatment group (i.e. TB; HIV; TB and HIV

co-infection).
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41.

METHODS
Study design

This study was a secondary analysis of data obtained from a sub-study of a two-armed
(intervention and control) cluster randomized controlled trial. The sub-study was on
costs that patients incur as they visit intervention and control clinics.

The cluster randomised trial had 18 clinics with 9 clinics in each arm. The intervention
arm offered an optimized TB/HIV integration model where a TB/HIV integration officer
and a TB screening officer were introduced in a supported environment; and the control

offered standard care.

Figure 1 : Structure of intervention

18 clinics
Intervention Standard of care
9 clinics 9 clinics
Optimized TB/HIV integration TB/HIV integration

4.2. Clinic selection

Eighteen (18) clinics were selected from the 32 Ekurhuleni North district clinics using

the following initial exclusion criteria:
e No other research study in progress (6 excluded)
e At least 40 TB cases per year (4 excluded)
e TB data available for the clinic (1 excluded)
e Clinic is still operating (1 excluded)
e Clinic is not a mobile clinic (1 excluded)

Data from 2010 were used to calculate TB fatality rates for the remaining 18 clinics.
These data were used because they were the most complete recent data available. The
calculated TB mortality rates ranged between 0 and 9.6 per 100 000 population per

year.

The TB mortality rates were then used to allocate the clinics into high and low case
fatality, high representing rates from 4 and above while low represent all the rates below
4. This resulted in 10 allocated to low and 8 to high fatality rate.
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4.3.

The Aurum Institute then convened a workshop with clinic managers of the 18 clinics to
allocate the clinics into intervention and control arms. Two bowls were filled with balls

labelled with the clinic name and TB fatality category (high or low).

The high TB fatality bowl had 8 balls and the low TB case fatality bowl had 10 balls. The
18 clinic managers were asked to randomly pick one ball each from one bowl first,
alternately allocating a picked ball to either the intervention or the control arm, until all
the balls in both bowls were exhausted. This process yielded 9 clinics in each arm;
composed of 5 with low TB fatality and 4 with high TB fatality rate.

Sampling and data collection

The sample size of 486 for the study was predetermined by the design of the primary
study and data were collected in one cluster comprised of 18 eligible clinics which were

considered strata. Table 1 below summarises the enrolment figures per stratum.

Table 1 : Summary of enrolments per site

Study site Co-infected TB only HIV only Total
006 2 1 4 7
030 3 0 6 9
003 2 0 11 13
012 3 0 10 13
022 3 1 9 13
031 8 1 11 20
014 3 0 18 21
024 9 8 4 21
029 7 3 11 21
008 0 3 26 29
011 1 3 25 29
016 2 0 29 31
005 5 1 26 32
027 6 1 28 35
004 8 2 27 37
009 25 6 18 49
015 12 13 24 49
017 26 6 25 57

Total 125 49 312 486

Software package G Power 3.1.6 showed that if a sample size of 486 is selected, then
the power of this analysis to detect a statistically significant OR of 2 (a=0.05) is at least
87.75% (B=0.122).%2¢" If a design effect (due to clustering) of 2 is assumed, the power
for the same sample size would be at least 70.94% ($=0.2906)

A pilot study was conducted between December 2012 and February 2013 to evaluate
the questionnaires. Data from the pilot study were not included in the analysis and the

respective patients were not eligible for recruitment in the main study.

After the pilot study, data were collected through consecutive screening of all patients
identified, and, if eligible and if they gave consent by signing a consent form, they were
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44,

4.5.

enrolled. Enrolment of participants lasted for 7 months from April until October 2013
when enrolment at the sites was required to stop. Trained Research Assistants (RASs)

collected the data using the following questionnaires:

» screening form to assess eligibility,
* patient demographics,
» Data extraction template

The questionnaires are attached in appendices 2 to 3 respectively and the data
extraction template is in appendix respectively. screening and demographics are
attached as full questionnaires whereas the TB and the HIV questionnaires presented
include only the questions extracted for this study. Research assistants were trained to

ensure that they collect the complex patient cost data accurately.

Inclusion and exclusion criteria

The following criteria were used to assess patients’ eligibility for the study.
e Co-infected TB/HIV
e TB-only (negative HIV test within three months of TB diagnosis) and;
e HIV-only;

all of whom were patients diagnosed with the respective diseases within 3 to 5 months
prior to enrolment into the study. Through experience from past studies, the
investigators of the primary study believed that patients would, within 3 to 5 months, be
able to recall sufficient information about the questions asked and thus minimise the

threat of recall bias.

All patients who were approached were asked to go through a screening process that
the trained research assistant documented. Information from the screening process was
used to evaluate patients’ eligibility and those who did not meet the criteria were

excluded from further questioning.
Measurements

The following variables in table 2, which were found in previous studies, were used in
the study. The following variables found in a similar study in India®® about factors that
influence TB patients to make use of private practitioners were adapted for this study;

sex, age, residence (rural or urban), education, socio-economic status and religion.
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4.6.

vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvvv

Table 2 : Variable used in the study

Time spent travelling to clinic

Accompanied by at least one other adult

Age of patient at last clinic visit
Last recorded CD4 result

Socio-economic status
Currently partnered
Sex

Intervention arm
Country of origin
TB/HIV co-infection
Infection with TB only

Assisted by someone at home
On ART

Had a CD4 count
Beneficiary of a medical aid scheme
Employment at diagnosis
Total visits made to this clinic
Primary home language
Time spent at the clinic
Level of education

Infection with HIV only

Urban/rural residence and religion were excluded from the analysis because for the
former, all patients were from urban areas; and the latter was not captured in the study

questionnaire.

Other variables included in the analysis were: being a beneficiary of a medical aid
scheme, employment status at diagnosis, current marital status, country of origin, stage
of treatment (defined as whether the patient was ART or not), time from symptom onset
to treatment-start, type of treatment group (TB & HIV, TB only or HIV only) and family or

social support (patient assisted at home and/or is accompanied to clinic by someone).

Data for time from symptom onset to treatment-start was not sufficient due to large
numbers of missing responses hence the variable was excluded. However, income and
other socio-economic variables were used in a study in Viethnam hence their inclusion in

the current study.*’

Association between the outcome (concurrent use of PHC and non-PHC services) and
the predictors (non-system factors) was modelled in a logistic regression model
adjusted for survey design. Additional analysis was also conducted while adjusting for
clustering in order to assess the differences in results between the two analysis
methods.

Treatment of confounders

The demographic variables that were identified in the study in India and Vietham were
considered as the primary co-variables. However, other variables which were believed
to confound the relationship between the outcome and primary predictor variables were
included in the logistic regression model to adjust for their independent effect on the

outcome.
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4.7.

These were: beneficiaries of medical aid schemes, employment status at diagnosis,
socio-economic status, current marital status, country of origin, stage of treatment
defined as whether the patient was on ART or not, treatment group (TB & HIV, TB only
or HIV only) and family or social support (patient assisted at home and/or is

accompanied to clinic by someone).

It was also believed after assessing the data that the variables about membership to
medical aid would potentially confound the relationship with the outcome. Therefore,
data analysis was repeated without participants who were members of medical aid

schemes by the time of TB or HIV diagnosis.
Statistical analyses

The main data analysis modelled the data using logistic regression and the survey data
commands in version 12 of Stata by Statacorp. The data were set for survey analysis

using the Stata syntax below:

svyset site, vce(linearized) singleunit(missing)
svyset _n, strata(site) vce(linearized) singleunit(missing)

pweight: <none>
VCE: linearized
Single unit: missing
Strata 1: site

SU 1: <observations>
FPC 1: <zero>

From this it is clear that the clinics were regarded as strata. The reason is that all the
eligible clinics were included. Sample size at each clinic was deemed proportional to
the clinic load due to the fact that recruiting was carried out over a fixed, constant, time

period (rather than quota sampling).

Hence there was no element of oversampling at any clinic. The data were first analysed
by univariate analysis calculating univariate odds ratios and afterwards all variables
with coefficient p-values greater than 0.25 were excluded from further modelling.®® The
full logistic regression model thus included variables whose coefficient p-values were
less than 0.25.

Two additional analyses, regular logistic regression (without the survey adjustment),
sometimes referred to later as “SRS”, meaning the assumption of simple random
sampling; and SRS followed by Stata’s “cluster” option, were also performed in Stata

using non-survey commands.
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SRS with the “cluster” option is used in Stata when data are collected assuming SRS
but there may be subsequent clustering within the data; this differs from the situation

where the data were collected using cluster sampling.

This third method of analysis is included, not because it is appropritae, but purely out of
interest. Although the data were collected as part of a “cluster randomised trial”, they
were not collected using “cluster sampling”. Rather, the data were collected in strata

(since all elligible clinics were included).

This this third type of analysis is of interest because it takes into account any clustering
within the sample due to the clinics variable. Unfortunately this “cluster” option (not a
function of the sampling design” is not available concurrently with the svy: module in
Stata.

These additional types of analyses will be referred as regular and cluster analysis
respectively throughout the paper. These analyses were performed to compare the
effect of adjusting for either survey or cluster design and not adjusting; on the results of
the logistic regression. A table comparing 95% confidence intervals, p-values and
standard deviation is included in the results section of this mini-dissertation.

4.7.1. Post-regression diagnostics
4.7.1.1. Hosmer and Lemeshow's Goodness of fit tests

The Hosmer and Lemeshow's Goodness of fit test which assesses the extent of
the similarity between the results predicted by the model and the true population
results was used for post-regression diagnostics for all the three types of

analyses.®%%

The Hosmer and Lemeshow goodness of fit test is based on the following logic:

H, : results predicted by the model and the true population are not similar
H; : results predicted by the model and the true population are similar
Test : Hosmer and Lemeshow goodness of fit

a : 0.05

Decision rule : reject H, if p= o

A sensitivity analysis of the goodness of fit test results was performed with
groupings of 8, 10 and 12 (based on octiles, deciles etc.. of the estimated
probabilities). The good fit for the model was anticipated if the p-value for each of
the groups was greater than 0.05. Table 10 in the results section shows the p-

values for the Hosmer and Lemeshow test.
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4.7.1.2. Design effects

Design effects were further produced for the survey adjusted analysis. Design
effects measure the efficiency of the survey design.”® by calculating the ratio of
variance from the survey sample with that expected if assuming a hypothetical
simple random sample.®® This ratio gives a measure of the precision “gained or

lost” by not using simple random sampling.>®

Lohr suggests the possibility of having design effects less than 1 in stratified
samples, unless these strata have equal means.®® Lohr further postulates
decreased precision in cluster samples hence the expectation of design effects
greater than 1 in such cases. If there is stratification, precision is likely to

increase and hence yield design effects closer to 1.%°

In samples with both stratification and clustering therefore, there is no guarantee
that the design effects will be less or greater than 1.°%°

4.7.1.3. ROC curves

For analysis assuming a stratified design, as well as for a simple random
sampling assumption, Receiver Operating Characteristic (ROC) curves were
plotted. @ ROC curves depict the proportion of covariate group outcome

predictions that tally with the observed outcomes.®%*

4.8. Assessing linearity of numerical variables with the logit

All numerical explanatory variables were assessed for linearity of their relationships with
the logit by use of an application of the Box-Tidwell test described by Hilbe.®®

Non-linearity of this relationship would lead to biased estimates (odds ratios in this
study) and biased standard errors as well as incorrect predictions from the model.®®

Non-linearity may also increase Type Il errors.®®

The Box-Tidwell test runs a logistic regression of the outcome with the numerical variable

and an interaction term.
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4.9.

vvvvvvvvvvvvvvvvvvvv
vvvvvvvvvvvvvvvvvvvvv

In Stata, the syntax to test linearity will be developed is shown below

Generating an interaction term

gen varbt = var * In(var)

where var is the numerical variable being assessed for linearity with the logit.

Running the model with the interaction term

svy: logistic outcome var varbt
If the resulting p-value of the interaction term “varbt” is greater than 0.05, the
relationship between the numerical variable “var” and the outcome with the logit will be
assumed linear. In cases where the relationship is not linear the variable will be recoded
as categorical. The Box-Tidwell assessments were performed prior to the Wald test

following the hypothesis test presented below:

H, : Numerical variable not linear with the logit
H; : Numerical variable linear with the logit
Test : Box-Tidwell test

o : 0.05

Decision rule : reject H, if p= a (for the coefficient of varbt)

Table 4 in the results section shows Wald test (for survey adjusted) and t-test (for
cluster and regular analyses) p-values of the interaction terms that have been
modelled with the original numerical variable when testing linearity with the logit.

Principal component analysis

Principal Component Analysis (PCA) was conducted to create a socio-economic status
(SES) variable. PCA was used because assets indices are believed to be more valid
and reliable (for quantifying socio-economic status) than actual income data, especially
among the poor.®” In addition, assets may reflect some form of economic status that is
not normally captured by income.®® The variables used to create SES in this study are
in in Appendix 3 and were consistent with those recommended in previous studies.®’

Since PCA normally deals with variables with large numbers of data that are not easy
to interpret, PCA reduces this data into simpler linear combinations.?® PCA produces
new variables called principal components whose magnitude is measure by the

variance from the variables under consideration.

Variance in this case can be construed as popularity of a particular asset among the
dataset. For instance, in this study very few people owned a working electric stove
hence this finite number of stoves would give high variability to the components. In a

similar fashion, owning a bicycle would translate to lower socio-economic status also
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because more people might own them. Variance is assigned to each component

created using this popularity.

The first principal component can be thought of as the measure of the highest SES and
it derived from plotting a straight line in a particular direction known as the eigen vector
across all the variables.®® In this first component, measures of variance known as eigen
values are developed and they inform the amount of variance in the direction of the
eigenvector. The total of the maximum variances from each variable are plotted on a
straight line that can also be called a linear combination that becomes the first principal
component. The second component is plotted if all the variance is not captured in the

first component.

This component is made up of a vector that is plotted perpendicular to the first because
it has to search for the residual variance in a different direction.®”®° Being perpendicular
thus make components 1 and 2 unrelated and also because component 2 searches for
residual variances, it is always lower than the component 1 in its eigen value. The
subsequent components continue searching for any additional variances in completely

different directions but all with smaller eigen values.

The reason for multiple components is because the variance cannot be explained in a
single vector, hence more vectors are created if variability still remains in the data. In
practice, it has been shown that variables that are interrelated have fewer components
because the vectors created are able to capture and extract all the variability in fewer

permutations.®” A higher eigen value means higher SES.®’

After creating the principal components, the first components is usually chosen as the
measure of SES.*"%% Following these recommendations, component 1 was chosen
as the measure of SES for this study, this variable was split into a binary variable of

high (1) and low (0) SES using the Stata syntax shown below:

predict f1

hist f1

egen pcacomp= cut( f1), group(2)
Table 3 below shows the components and their respective variances. Component 1
account for 23% of the total variable in its vector. This proportion of variance was
observed in other studies referenced by Vyas and Kumaranayake where it ranged

between 11% and 27%.%"
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Table 3 : Principal component anaTS?sis Stata output

COMPONENT EIGENVALUE PROPORTION OF VARIANCE CUMULATIVE VARIANCE
Component 1 6.24 0.23 0.23
Component 2 2.81 0.10 0.34
Component 3 1.77 0.07 0.40
Component 4 1.58 0.06 0.46
Component 5 1.51 0.06 0.52
Component 6 1.24 0.05 0.56
Component 7 1.17 0.04 0.60
Component 8 1.08 0.04 0.64
Component 9 1.05 0.04 0.68
Component 10 0.98 0.04 0.72
Component 11 0.88 0.03 0.75
Component 12 0.80 0.03 0.78
Component 13 0.73 0.03 0.81
Component 14 0.70 0.03 0.83
Component 15 0.59 0.02 0.86
Component 16 0.58 0.02 0.88
Component 17 0.55 0.02 0.90
Component 18 0.50 0.02 0.92
Component 19 0.45 0.02 0.93
Component 20 0.45 0.02 0.95
Component 21 0.42 0.02 0.97
Component 22 0.38 0.01 0.98
Component 23 0.28 0.01 0.99
Component 24 0.27 0.01 1.00
Component 25 0.01 0.00 1.00
Component 26 0.00 0.00 1.00
Component 27 0.00 0.00 1.00

In addition to table 3 above, a scree plot is of eigen values with a confidence interval is
provided in figure 2 below. Figure 2 shows a narrow confidence interval for all the
components. It also shows component 1 with the highest eigen value, the following
component has at least less than half the eigen value of component 1. The subsequent
components in the dots down the line represent other components in decreasing

variance and hence less information to explain SES.
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Figure 2 : Scree plot of eigenvalues after PCA
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4.10. Data Management

4.10.1.

4.10.2.

Data capturing

Data from the questionnaires were captured by trained Aurum Institute's data
capturers in a double-password-protected database developed by Bytes
Technologies for the Aurum Institute’s data management department. Access to the
database was restricted to designated research staff. Due to capacity constraints
data capturers captured by single entry. However, this researcher further verified the
captured data for all observations using the original questionnaires against the data
in the database to ensure data accuracy and completeness.

Data storage and confidentiality

During data collection, all questionnaires were stored at clinics in locked cupboards
that only research staff could access. Questionnaires that were used to collect
individual patient data did not contain patient names. However, informed consent
forms which contained patient names and signatures were locked away in a pedestal
affixed inside the locked study cupboard. This was done for further security and
confidentiality of patients’ private information. Research staff included the following
people; research assistants, study coordinators, research managers, principal
investigators, quality assurance officers, statistician and external monitors appointed
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by the Centers for Disease Control and Prevention (CDC) which sponsored the

cluster randomised controlled trial.

At the end of the study, all documents used for the study were moved from the clinics

to a secure archiving facility at the Aurum Institute's head office.

4.11. Ethical and Legal considerations

411.1.

4.11.2.

4.11.3.

4.11.4.

4.11.5.

Good clinical practice

All staff involved in the study were trained for good clinical practice (GCP) using the
latest standards. GCP was regarded as necessary for all project staff in order to align
their skills with global standards of confidentiality, privacy and respect of persons

when collecting trial data from patients.
A sample of a GCP certificate is included in the list of appendices.
Approvals for the primary study

The primary study was approved by the Human Subjects Research Ethics Committee
at Witwatersrand University in South Africa (Appendix 4), and the London School of
Hygiene and Tropical Medicine in the United Kingdom (Appendix 5). Relevant
approvals were also sought (and approved) from the Ekurhuleni Municipality,
Gauteng (Appendix 6).

Approvals for the secondary analysis

The researcher was given permission to use the secondary data by the Aurum
Institute’s Principal Investigator of the primary study (Appendix 7). Additional ethical
approval was obtained from the Faculty of Health Sciences Research Ethics

Committee of the University of Pretoria (Appendix 8).
Clinical trial registration

The study was registered as a clinical trial on the South Africa Register of clinical
trials with trial number DOH-27-1011-3846.

Data and Safety Monitoring Board

The principal investigators and co-investigators invited three experts in the field of TB
and HIV integration and operational research to function as a Data Safety and
Management Board for the trial (DSMB). The DSMB was constituted and functioned
according the DSMB charter.

23

© University of Pretoria



4.12.

4.13.

Logistics, Time Schedule and Action Plan

The data for this sub-study were collected over 28 weeks spanning from April 2013 to
October 2013. Data were analysed from November 2014 to January 2015 after receipt
of ethics approval from the University of Pretoria’s Faculty of Health Sciences Research
Ethics Committee. All study participants presenting to the clinics during the study period
were enrolled providedd informed consent was obtained. Hence enrollements per clinic

were taken to be proportional to patient loads at the clinics.
Budget/Resources

The randomised controlled trial project was funded through a PHC sector health
evaluation grant from the President’'s Emergency Plan for AIDS Relief (PEPFAR)
through CDC, South Africa. This budget covered the costs of the implementation of
interventions, enrolment and data collection. The budget did not include the cost of TB
investigations. TB and HIV investigations were carried out through the routine DOH

structures and facilities.
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5.1.

5.2.

FINDINGS
Overview

The first section of the results presents details of the response rate and a flow diagram
of the study, with a table of reasons for non-response. The second section provides the
descriptive summary statistics by group (the first group are those who make use of
concurrent providers; the second group are those who do not). Means and standard
deviations are used to summarise normally distributed numerical variables and

percentages for binary and categorical variables.

Medians and inter-quartile ranges (IQR) would have been used if the variables were not
normally distributed. Descriptive analyses are then followed by logistic regression
models using three different approaches to analysis accompanied by appropriate post-

regression diagnostics.

In the logistic regression models, none of the numerical variables violated the
assumption of linearity with the logit when assessed using the Box-Tidwell test and
hence the variables were all modelled as numerical variables.®®. Results of the Box-
Tidwell tests (given in table 4 below) produced p-values of more than 0.05 which

translate to evidence for linearity of the continuous variables with the logit.

Table 4 : Logistic regression Box-Tidwell results for numerical co-variables: test p-values

VARIABLE Svy: design-adjusted SRS with cluster option SRS*
Age at last visit 0.312 0.310 0.321
Time spent at the clinic 0.079 0.073 0.074
Time spent travelling to the clinic 0.226 0.305 0.343
Last recorded CD4 result 0.461 0.446 0.462
Number of clinic visits 0.945 0.962 0.951

Svy: is the Stata command invoking analysis taking the sampling design into consideration; SRS is simple random sampling (i.e.

analysis under such an assumption)

Study flow

A total of 486 participants were enrolled in the study. The sample was composed of 49
with only TB, 125 co-infected with TB and HIV and 312 with HIV only. From the 505 who
were screened and met the inclusion and exclusion criteria, 495 agreed to participate
thus yield a response rate of 98.02%. The reasons for non-response are presented in

figure 3 below.
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Figure 3 : Study flow diagram

678 screened for eligibility

> 173 did not meet recruitment criteria

10 met criteria but withheld consent
¢ 1 withheld after consenting, was suspicious.
¢ 1 was notinterested
S e 2 withheld before consenting
¢ 2 needed more time to think
¢ 3 did not have time for the interview
¢ 3 did not give reasons.

v
495 recruited.

9 participants with lost
guestionnaires excluded

v

486 analysed
e 49TBonly

® 125TBandHIV
* 312 HIVonly
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5.3.

Descriptive analysis and patient demographics

Table 5 below shows the descriptive summaries for categorical variables from the

sample.

Table 5 : Descriptive statistics

Concurrent users Non-concurrent users
VARIABLE N **% N **%
Proportion 74 (15.23) 412 (84.77)
Female a1 (55.41) 261 (63.35)
Gender Male 31 (41.89) 144 (34.95)
Unknown 2 (2.70) 7 (1.70)
TB/HIV co-infection 22 (29.73) 104 (25.24)
Disease group TB only 6 (8.11) 43 (10.44)
HIV only 46 (62.16) 265 (64.32)
CD4 count ( (yes/no) 66 (89.19) 355 (86.17)
On ART (yes/no) 43 (58.11) 269 (65.29)
Medical schemes beneficiary (yes/no) 5 (6.76) 1 (0.24)
Assisted at home (yes/no) 28 (37.84) 173 (41.99)
SA citizen (yes/no) 63 (85.14) 342 (83.01)
Grade 8 or above (yes/no) 63 (85.14) 359 (87.14)
Employed at diagnosis (yes/no) 44 (59.46) 220 (53.40)
Currently married (yes/no) 11 (14.86) 85 (20.63)
*Socio-economic status 36 (50.70) 198 (49.87)
Has adult/s accompanying (yes/no) 10 (13.51) 22 (5.34)
RCT Intervention arm (yes/no) 38 (51.35) 238 (57.77)
Ethnicity (black/non-black) 71 (95.95) 399 (96.84)
Primary language (Zulu/others) 32 (43.24) 140 (33.98)
*estimated by principal component analysis **adjusted for survey design

About 15.23% of the sampled population used PHC clinics and non-PHC services
concurrently. The sample was predominantly female and almost all patients who made
concurrent use PHC and non-PHC services and those who did not were infected with
HIV. Participants who visited non-PHC providers were however older, with lower CD4
counts and had spent more time travelling to and waiting to be served at the clinic.

Descriptive summaries for numeric variables are presented in Table 6 below. Means
were used as the default measure of central tendency after histograms testing for
normality found them to be unimodal and not skewed. The histograms are attached in
Annexe 1. The means for the adjusted and unadjusted analysis did not differ, however
the standard deviations for the adjusted analysis tended to be higher for most variables.
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Table 6 : Descriptive summary of numerical co-variables

UNADJUSTED FOR SURVEY DESIGN SURVEY-ADJUSTED
Concurrent users Non-concurrent users Concurrent users Non-concurrent users

VARIABLE N Mean SD N Mean SD Mean SD* Mean SD
A.g.e at last 71 35.48 0.98 401 35.11 0.44 35.48 35.11 0.44
visit (years)
Time spent
at theclinic 69 163.20 11.36 397 171.22 5.68 163.20 171.22 17.06
(minutes)
Time spent
traveI.Ilr.1g to 28 32.79 461 146 34.99 2.65 32.79 34.99 3.83
the clinic
(minutes)
Last
recorded 74 209.51 2441 412 201.98 9.72 209.51 201.98 14.34
CD4 result
Number of

e 74 7.20 0.82 412 8.03 0.48 7.20 8.03 1.32
clinic visits

* Standard deviations are not estimated due to the fact that there were several strata with 1 or zero concurrent users.

5.4.

Patients who made concurrent use spent an average of 163 minutes at the clinic; 8
minutes less than the average time spent by patients who did not make concurrent use.
Further analysis among the same group of concurrent users showed that HIV patients
spent the most time, 188 minutes at the clinic; followed by patients co-infected with TB
and HIV and those with TB only who spent 137 and 88 minutes respectively. Additional
analysis between ages of concurrent and non-concurrent users showed no statistically
significant differences. All patients had an average age of 35 years for both the survey
adjusted and unadjusted analyses with standard deviations below 1. Table 6 gives the
rest of summaries of the other continuous variables among concurrent and non-

concurrent users of PHC and non-PHC users.
Logistic regression results

Univariate and multivariate analyses were conducted using three different forms of
analyses namely; survey design-adjusted for strata; and two analyses where SRS was
assumed, one with Stata’s “cluster” adjustment and the other without. Table 7 below
presents the results from these analyses. The full models only had variables with Wald
test p-value of less than 0.25 for their coefficients. From these adjusted results from the
three different analyses, it was found that patients who were beneficiaries of medical
schemes had 26.6 times higher odds of making concurrent use of PHC and non-PHC
services than those who were not. Patients who were accompanied by at least one other
adult had 2.4 times higher odds of being concurrent users than those who were not.
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These two variables were the only ones found to be statistically significant with p-values
of less than 0.05 and odds ratio confidence intervals which did not include the null value
of 1. Patients who were taking ART at the PHC clinic and also those who were partnered
at the time of interview were found to have lower odds (0.686 and 0.659 respectively) of

concurrent PHC/ non-PHC use.

However, with p-values higher than 0.05, the relationships were not statistically
significant. Being a male and also speaking Zulu as the first language both had higher
odds of concurrent PHC/ non-PHC use than their opposite counterparts but also did not

yield statistically significant results.

Logistic regression without sampling design adjustment also found that neither time
spent at the clinic while waiting for service nor time spent travelling to the clinic had any
effect on concurrent use of PHC and non-PHC services. The odds ratios for these
variables were all approximately 1 but there was no statistical significance found due to
p-values being greater than 0.05 and confidence intervals including the null value of 1.

Both these explanatory variables were continuous and so Odds ratios close to 1 may
simply be an effect of the scaling of the variable; however due to the lack of statistical
significance rescaling and re-analysis was not done, as scaling would not have affected
the p-values. Table 7 below presents the rest of the survey design-adjusted logistic

regression results.

The rest of the results are given in the tables 7 to 11.
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5.4.1. Survey design logistic regression results

Table 7 : Logistic regression results following adjustment for survey sampling design

UNIVARIATE LOGISTIC REGRESSION RESULTS ADJUSTED MULTIVARIATE LOGISTIC REGRESSION RESULTS

VARIABLE Oddsratio  *p-value **Linearised SD 95% CI Odds ratio  *p-value **Linearised SD 95% Cl
Beneficiary of a medical aid scheme 29.78 0.002 33.01 3.37 262.92 26.58 0.008 32.68 2.37 297.77
f;ec‘z?nﬁcar(‘\i(z‘i/?\lyoa)t least an adult to 2.77 0.013 113 124 619 2.41 0.046 1.06 1.02 5.72
On ART (yes/no) 0.74 0.239 0.19 0.44 1.23 0.69 0.172 0.19 0.40 1.18
Primary language (Zulu/others) 1.48 0.127 0.38 0.90 2.45 1.43 0.203 0.40 0.83 2.46
Currently partnered (yes/no) 0.67 0.255 0.24 0.34 1.33 0.66 0.267 0.25 0.32 1.38
Sex (Male/Female) 1.30 0.180 0.25 0.89 1.89 1.31 0.193 0.27 0.87 1.98
Employment at diagnosis (yes/no) 1.28 0.332 0.33 0.78 2.11
Had a CD4 count (uL) 1.33 0.484 0.53 0.60 2.92
Assisted by someone at home (yes/no) 0.84 0.505 0.22 0.50 1.40
Country of origin (SA/Not) 1.17 0.655 0.42 0.58 2.36
'(Tr:fg:’\f;ﬂ?;njzr;ntrol) 0.77 0.293 019 048 125
TTime travelling to the clinic (hours) 1.00 0.688 0.01 0.98 1.03
TTotal visits made to this clinic 1.00 0.435 0.01 0.96 1.02
TTime at clinic (hours) 1.00 0.525 <0.01 1.00 1.00
TLast recorded CD4 result 1.00 0.771 <0.01 1.00 1.00
TAge at last visit (years) 1.01 0.727 0.01 0.98 1.03
Level of education 0.85 0.630 0.30 0.43 1676
Socio-economic status 1.03 0.897 0.27 0.62 1.71

TB/HIV co-infection 100 Referenc
Disease €
group TB only 0.66 0.403 0.33 0.25 1.75

HIV only 0.82 0.486 0.23 0.47 1.43
*Wald test p-value **Linearised standard deviation — tnumerical variable
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Table 8 : Logistic regression results using the “cluster” option in Stata

5.4.2. Logistic regression results using the “cluster” option in Stata’s regular (SRS) logistic regression

UNADIJUSTED ADJUSTED
VARIABLES
OR *p-value  **Robust SD 95% ClI OR *p-value  **Robust SD 95% CI

Beneficiary of a medical aid scheme 29.78 <0001 25.25 5.65 156.89 26.58 0 20.53 5.85 120.78
é(c:;nz)a”ied byatleastanadulttothe clinic <0.001 0.74 165 466 241 0.001 0.66 1.41 4.12
On ART (yes/no) 0.74 0.107 0.14 0.51 1.07 0.69 0.074 0.15 0.45 1.04
Primary language (Zulu/others) 1.48 0.134 0.39 0.89 2.47 1.43 0.172 0.37 0.86 2.37
Currently partnered (yes/no) 0.67 0.211 0.21 0.36 1.25 0.66 0.211 0.22 0.34 1.27
Sex (Male/Female) 1.30 0.233 0.28 0.85 1.98 131 0.290 0.34 0.79 2.17
Employment at diagnosis (yes/no) 1.28 0.425 0.40 0.70 2.35
Had a CD4 count (uL) 1.33 0.451 0.49 0.64 2.75
Assisted by someone at home (yes/no) 0.84 0.49 0.21 0.51 1.38
Country of origin (SA/Not) 1.17 0.514 0.29 0.73 1.89
Intervention arm (Intervention/control) 0.77 0.525 0.32 0.35 1.72
TTime travelling to the clinic (hours) 1.00 0.625 0.01 1.00 1.01
TTotal visits made to this clinic 1.00 0.652 0.02 0.94 1.04
TTime at clinic (hours) 1.00 0.669 <0.01 1.00 1.00
TLast recorded CD4 result 1.00 0.707 <0.01 1.00 1.00
TAge at last visit (years) 1.01 0.753 0.02 1.00 1.04
Level of education 0.85 0.785 0.52 0.25 2.82
Socio-economic status 1.03 0.909 0.30 0.59 1.83

TB/HIV co-infection 1.00
Disease group TB only 0.66 0.366 0.30 0.27 1.63

HIV only 0.82 0.559 0.28 0.42 1.59
*Wald test p-value **Robust standard deviation — tnumerical variable
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5.4.3. Regular logistic regression results

Table 9 : Regular (SRS) logistic regression results with no allowance made for clustering

UNADJUSTED ADJUSTED
VARIABLES
OR p-value Linearised 95% CI Odds ratio p-value Linearised 95% CI

Beneficiary of a medical aid scheme 29.78 0.002 32.85 3.43 258.80 26.58 0.004 30.30 2.85 248.30
gfﬁir?fjsr}isg)by atleast an adult to the 2.77 0.012 1.12 1.25 6.12 2.41 0.051 1.09 1.00 5.83
Primary language (Zulu/others) 1.48 0.126 0.38 0.90 2.45 1.43 0.187 0.38 0.84 2.41
Sex (Male/Female) 1.30 0.188 0.25 0.88 1.90 1.31 0.185 0.27 0.88 1.97
On ART (yes/no) 0.74 0.236 0.19 0.45 1.22 0.69 0.161 0.19 0.41 1.16
Currently partnered (yes/no) 0.67 0.254 0.23 0.34 1.33 0.66 0.264 0.25 0.32 1.37
Intervention arm (Intervention/control) 0.77 0.306 0.20 0.47 1.27
Employment at diagnosis (yes/no) 1.28 0.336 0.33 0.77 2.12
Had a CD4 count (uL) 1.33 0.483 0.53 0.60 291
TTotal visits made to this clinic 1.00 0.490 0.02 0.96 1.02
Assisted by someone at home (yes/no) 0.84 0.505 0.22 0.51 1.40
TTime at clinic (hours) 1.00 0.578 <0.01 1.00 1.00
Level of education 0.85 0.640 0.30 0.42 1.71
Country of origin (SA/Not) 1.17 0.652 0.41 0.59 2.34
TTime travelling to the clinic (hours) 1.00 0.729 0.01 0.98 1.01
TAge at last visit (years) 1.01 0.745 0.02 0.98 1.03
TLast recorded CD4 result 1.00 0.764 <0.01 1.00 1.00
Socio-economic status 1.03 0.897 0.27 0.62 1.71

TB/HIV co-infection 1
Disease group TB only 0.66 0.401 0.33 0.25 1.74

HIV only 0.82 0.486 0.23 0.47 1.43
*Wald test p-value **Robust standard deviation — tnumerical variable
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5.5. Comparison of results

5.5.1. Comparison of unadjusted results

(02 gt

Table 10 : Comparison of unadjusted logistic regression results

odds p-value Standard deviation 95% CI

Variable ratio * svy Y cluster Y regular ¥ svy [cluster ¥ regular svy cluster regular
Beneficiary medical scheme 29.78 0.002 <0.001 0.002 33.00 25.25 32.85 3.37 262.92 5.65 156.89 3.43 258.80
Accompanied by an adult 2.77 0.013 <0.001 0.012 1.13 0.74 1.12 1.24 6.19 1.65 4.66 1.25 6.12
On ART 0.74 0.239 0.107 0.236 0.19 0.14 0.19 0.44 1.23 0.51 1.07 0.45 1.22
Primary language (Zulu/other) 1.48 0.127 0.134 0.126 0.38 0.39 0.38 0.90 2.45 0.89 2.47 0.90 2.45
Currently partnered (yes/no) 0.67 0.255 0.211 0.254 0.24 0.21 0.23 0.34 1.33 0.36 1.25 0.34 1.33
Sex (Male/Female) 1.30 0.180 0.233 0.188 0.25 0.28 0.25 0.89 1.89 0.85 1.98 0.88 1.90
Employment at diagnosis 1.28 0.332 0.425 0.336 0.33 0.40 0.33 0.78 2.11 0.70 2.35 0.77 2.12
Had a CD4 count (pL) 1.33 0.484 0.451 0.483 0.53 0.49 0.53 0.60 2.92 0.64 2.75 0.60 2.91
Assisted by someone at home 0.84 0.505 0.49 0.505 0.22 0.21 0.22 0.51 1.40 0.51 1.38 0.51 1.40
Country of origin (SA/Not) 1.17 0.655 0.514 0.652 0.42 0.29 0.41 0.58 2.36 0.73 1.90 0.59 2.34
Intervention arm 0.77 0.293 0.525 0.306 0.19 0.32 0.20 0.48 1.25 0.35 1.72 0.47 1.27
TTime to the clinic (hours) 1.00 0.688 0.625 0.729 0.01 0.01 0.01 0.98 1.03 1.00 1.01 0.98 1.01
TTotal visits made to this clinic 1.00 0.435 0.652 0.49 0.01 0.02 0.02 0.96 1.02 0.94 1.04 0.96 1.02
TTime at clinic (hours) 1.00 0.525 0.669 0.578 <0.01 <0.01 <0.01 1.00 1.00 1.00 1.00 1.00 1.00
TLast recorded CD4 result 1.00 0.771 0.707 0.764 <0.01 0.00 <0.01 1.00 1.00 1.00 1.00 1.00 1.00
TAge at last visit (years) 1.01 0.727 0.753 0.745 0.01 0.02 0.02 0.98 1.03 0.98 1.04 0.98 1.03
Level of education 0.85 0. 630 0.785 0.64 0.30 0.52 0.30 0.43 168 0.25 2.82 0.42 1.71
Socio-economic status 1.03 0.897 0.909 0.897 0. 27 0.30 0.27 0.62 1.71 0.59 1.83 0.62 1.71

TB & HIV 1 Ref
Disease group T8 only 0.66 = 0.403 0.366 0.401 0.33 0.30 0.33 0.25 1.75 0.27 1.63  0.25 1.74

HIV only 0.82 0.486 0.559 0.486 0.23 0.28 0.23 0.47 1.43 0.42 1.59 0.47 1.43

Svy = adjusted for survey design,; cluster = assuming SRS but including the cluster option in Stata to allow forclustering within the data; regular = assuming SRS and without allowing for clustering within the sample.
¥ linearised SD

* wald test p-value 9| t-test p-value

j‘r()bust standard deviations
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5.5.2. Comparison of adjusted results

(02 gt

Table 11 : Comparison of adjusted logistic regression results

Variable Odt_:ls p-value g Linearised 95% ClI
ratio * svy 9 cluster regular ¥ svy fcluster ¥ regular svy cluster regular

Beneficiary of a medical aid scheme 26.58 0.008 <0.001 0.004 32.68 20.53 30.30 2.37 297.77 5.85 120.78 2.85 248.30
Accompanied by at least an adult 241 0.046 0.001 0.051 1.06 0.66 1.09 1.02 5.72 1.41 4.12 01.00 5.83
On ART (yes/no) 0.69 0.172 0.074 0.161 0.19 0.15 0.19 0.40 1.18 0.45 1.04 0.41 1.16
Primary language (Zulu/others) 1.43 0.203 0.172 0.187 0.40 0.37 0.38 0.83 2.46 0.86 2.37 0.84 241
Currently partnered (yes/no) 0.66 0.267 0.211 0.264 0.25 0.22 0.25 0.32 1.38 0.34 1.27 0.32 1.37
Sex (Male/Female) 131 0.193 0.290 0.185 0.27 0.34 0.27 0.87 1.98 0.79 2.17 0.88 1.97

Svy = adjusted for survey design (strata); cluster = routine logistic regression assuming SRS with the cluster option included; regular = assuming SRS with no allowance for clustering within the sample.

* wald test p-value q| t-test p-value ¥ linearised SD

5.6. Post-regression diagnostics

5.6.1. Significance of logistic regression models

[robust standard deviation s

The Chi-square p-values for survey sampling-adjusted, SRS with the cluster option and SRS without the cluster option were all less than 0.001

(0.0004, 0.0000, 0.0004 respectively). Therefore, all the three models were statistically significant.

5.6.2. Hosmer and Lemeshow goodness of fit tests

Post regression diagnostics for the three types of regression models were conducted using the Hosmer and Lemeshow goodness of fit

tests. Table 10 below shows the results from the diagnostics of the three types of analyses. The results show that with the p-values

greater than 0.05, the logistic regression models for all groups and analyses fit well with the true values that the sample is inferring to.

Table 12 : Hosmer and Lemeshow goodness of fit tests p-values

Groups Survey adjusted Cluster adjusted Regular
8 0.944 0.882 0.882
10 0.940 0.879 0.879
12 0.957 0.706 0.706
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5.6.3. Design effects
Design effects were calculated for the survey sampling design logistic regression model.
The results are presented in tables 11 below. All design effects were approximately equal
to 1 which suggests comparability between the precision of this sample selected in 18
clinic strata and a hypothetical simple random sampling.

Table 13 : Design effects

Variable Odds ratio Linearised SD *DEFF
Beneficiary of a medical aid scheme 26.579 1.230 1.011
AccomPanied by at least an adult to 2411 0.430 1022
the clinic (Yes/No)

Sex (Male/Female) 1313 0.209 0.999
Primary language (Zulu/others) 1.425 0.277 1.000
On ART (yes/no) 0.686 0.276 1.008
Currently partnered (yes/no) 0.659 0.375 1.003

5.6.4. Receiver Operating Characteristic (ROC) curves
ROC curves were further plotted for SRS with the cluster option and SRS analyses (not
available after the svy: model). The two graphs were however the same; hence only one
graph is shown below. The graph shows that at approximately 63% of the outcome was

explained by the logistic regression models.

Figure 4 : ROC curves for cluster and survey design

ROC curves for cluster and survey design
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5.7.

Additional analyses

Data analysis was repeated for all the three types of logistic regression; but excluding patients who were either members or
beneficiaries of medical aid schemes. This repeat analysis was motivated by the wide confidence intervals for the Odds ratios for
those who were scheme beneficiaries. These wide confidence intervals were caused by the small number of scheme beneficiaries in

this sample. The results from the repeat analysis are presented in Table 14 below and show marginal differences between the two

sets of analyses.

(02 gt

Table 14 : Results excluding medical aid beneficiaries

with beneficiaries of medical aids schemes

without beneficiaries of medical aids schemes

Odds p-value Odds p-value

Variable ratio * svy Y cluster Y normal ratio * svy Y cluster Y normal
Beneficiary of a medical aid scheme 26.58 0.001 <0.001 0.004 - - - -

Accompanied by at least one adult 241 0.005 0.001 0.051 3.13 0.006 0.003 0.078
On ART (yes/no) 0.69 0.092 0.074 0.161 .075 0.294 0.076 0.174
Primary language (Zulu/others) 1.43 0.190 0.172 0.187 1.49 0.136 0.124 0.141
Currently partnered (yes/no) 0.66 0.228 0.211 0.264 0.72 0.357 0.167 0.216
Sex (Male/Female) 1.31 0.304 0.290 0.185 1.34 0.152 0.259 0.154

Svy = adjusted for survey design; cluster = routine logistic regression with the cluster option included; normal = assuming a simple random sample.

* wald test p-value 9| t-test p-value
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DISCUSSION

This study investigated the factors associated with TB and HIV patients’ concurrent use
of PHC and non-PHC services. Data were obtained through stratified sampling (clinics
were the strata) and enrollments per clinic were deemed to be proportional to clinic
loads as enroliment went ahead for the same time interval at all clinics; and all new

patients were enrolled provided they were eligible and gave consent to participate.

The data were then analysed using logistic regression adjusted for survey sampling
design (Strata) and two comparison logistic regression approaches; first assuming SRS
but using the Stata “cluster” option for clustering within the selected sample; and
second without the “cluster” option. Statistical significance was determined by p-values
and 95% confidence intervals. All variables with odds ratio p-values of less than 0.05 in
the multivariate analysis and 95% confidence intervals values excluding 1 were
regarded as being statistically significant. Those with p-values close to the critical p-
value of 0.05 were considered marginally significant.

The three analysis approaches produced identical odds ratios since the sampling was
deemed to be proportional to probability of inclusion, thereby removing the need to use
weighting adjustments for the strata. However different predictor variable p-values,
standard errors and 95% confidence intervals were obtained for the estimated odds
ratios due to the different ways in which the Standard deviations are calculated in the
three different approaches.

The similarity of the results obtained from the SRS model and SRS plus cluster model
suggest that the study population was homogenous with little difference between the
variablity between and within clinics. This is born out by the fact that the design effects,
following regression adjusted for sampling design, were all found to be very close to

unity.

In all the three analyses, it was found that only those patients who were either members
or beneficiaries of medical schemes and also those who were accompanied by at least
one other adult to the clinic had higher odds for concurrent PHC and non-PHC use than
their opposite counterparts. Patients who were on ART had lower odds of making
concurrent PHC and non-PHC use; however, this relationship was only marginally
statistically significant.
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6.1. Comparisons with previously published study results

In this study, it was found that as many as 15.23% of the sampled population made
concurrent use of PHC and non-PHC services, and this confirms the importance of non-
PHC providers in TB and HIV control in South Africa. This proportion is also identical to
an equally important 16% of the general population serviced by the non-PHC sector in
South Africa, but that 16% is of higher income and is believed to include those able to

afford using non-PHC services.*"*®

This study is the first of its kind in South Africa because it focused explicitly on TB
and/or HIV patients and on concurrent use of services. Previous studies have instead
only reported population level proportions on use of non-PHC sector facilities without
inquiring about concurrent use. For instance, in 2004 Harrison estimated that up to 32%
and 15% of the South African population consulted private doctors and private hospitals
respectively.’® A household survey in 2013 was to also estimate 28.9% of households in
the entire country making use of non-PHC sector services (doctors, clinics and
hospitals) while traditional healers’ consultation ranged between 0.1%** and 1.2%°°.
While this study did not analyse non-PHC sector use by type of provider (numbers were
too small for such an analysis), it was able to estimate the likelihood of this cohort of TB
and/or HIV patients using PHC and non-PHC services concurrently. It may be useful to
initiate further research into studies that, in this same cohort of patients, stratify
concurrent use by type of provider. This current information estimated in this study is
also important in informing vital estimates of vulnerable patients who make concurrent
consultations and in turn increase their chances of poorer TB and HIV outcomes. These
patients may need to be traced in order to ascertain if they received quality, guideline-
compliant, services in the non-PHC sector.

The most significant factor associated with concurrent use was being a beneficiary of a
medical aid scheme at the time of diagnosis with either TB or HIV. Patients who were
beneficiaries of medical aid schemes had 36.36 significantly higher odds of consulting
PHC and non-PHC services concurrently. These results agree with those from studies
that associated use of non-PHC sector services with being a member or beneficiary of
medical aid schemes."®'®? The majority of the members of medical aid schemes are of
higher income levels?® and the contributions they make account for 47% of total health
expenditure which is mainly spent in the non-PHC sector sector*®. Despite this
observed association between medical aid beneficiary status and concurrent use, it
should be noted that there were extremely small numbers of participants (only 5; 1/412
of those who did not make use on non-PHC providers and 5/74 of those who did) of

participants who had access to medical scheme benefits. This explains the very wide
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95% Cls that were observed for the odds ratio for medical scheme benefits and it is also
a reason to interpret the finding of statistical significance with caution. Du Prel et al.
describe small samples, as a cause for wide confidence intervals and hence reduced
precision of the odds ratio.”! However, in spite of the wide confidence interval, the
estimate was highly statistically significant with a p-value of <0.001. The suggestion is
that as more people obtain access to non-PHC providers (perhaps as a result of greater
formal employment and medical scheme membership) more TB and HIV patients might
be expected to make concurrent use of providers for their care. This would imply that
the need to educate monitor and evaluate the non-PHC providers is likely to become

more important in the future.

Although evidence from this study shows that patients consulting concurrently with PHC
and non-PHC services are more likely to be beneficiaries of medical aid schemes, it
may be misleading to conclude without exploring the structure of the sample further.
Among those that made concurrent use, only 5 were beneficiaries of medical aid
schemes therefore the rest of those making concurrent use made out-of-pocket
payments. The small number of people who were members of medical aid schemes is

to be expected in this cohort of poor patients.

Chabikuli et al. stated that people of higher income can normally afford to be members
of these medical schemes therefore the low number with access in this study is in
keeping with a predominantly poor demographic status. This also confirms other
previous studies’ findings again that the choices of poor patients can be independent of

their poverty, resulting in consultation of non-PHC providers.'” 2%

In fact, since the majority of patients who made concurrent use in this study were
neither members nor beneficiaries of medical aid schemes, it is possible to assume that
among poor patients, there are other forces stronger than medical aid that determine
concurrent use. This opinion was supported in repeat analyses which excluded
beneficiaries of medical aid schemes and found very little difference to the adjusted
odds ratios of the remaining variables in the model. The results of the repeat analysis
indicate that the results for other variables were not unduly influenced or distorted by
the inclusion of small numbers of members of medical aid schemes. Therefore, with or
without membership to any medical aid scheme, concurrent consultation will occur but
with out-of-pocket payments which cause catastrophic costs. The results of the repeat
analysis were presented in table 14.

The only other factor found to significantly increase concurrent use of PHC and non-
PHC services by TB and/or HIV patients was having the patient accompanied to the
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6.2.

clinic by at least one other adult person. Such accompanied patients had 2.4 times
higher odds of concurrently consulting than patients those who were not accompanied;
this means double the likelihood of concurrent consultation. While there was no other
South African study found to support this finding, two Vietnamese studies found that
patients’ choices for healthcare were strongly based on external influence. In the first
study31, relatives and friends were central to the patient's decision making process and
in the second study®’ patients' use of private services for TB were partly a result of the
advice received from health staff at the public sector clinic.

Although people who accompanied patients were not interviewed in this study, it would
seem from the consistency with previous studies’ findings and the current study that TB
and HIV patients’™ health seeking behaviours may well be influenced by people close to
them. It could also be that accompanying persons are easily dissatisfied with PHC
services which are roundly considered poor and since they may not be sick are thus
likely to influence the patients to use PHC and non-PHC concurrently. While the
implications of this finding are new in South Africa and among TB and HIV patients, it
may be possible, and perhaps warrants further study, that adults who accompany
patients also assist in other health decisions such as adherence to treatment given their
influence on the patient.

Patients who were HIV positive and were taking ART were also found to be less inclined
to making concurrent us of PHC and non-PHC services. With odds ratios of 0.7 in both
the unadjusted and adjusted analyses it would seem being on ART discourages
concurrent usage; however, this association was only marginally significant in the
adjusted analysis with a p-value of 0.074 in the cluster sampling design analysis. This
was also consistent with the odds ratios of 0.8 for HIV only in the unadjusted analysis
(when compared to co-infected patients) which was the reference variable for TB only
and HIV only patient as shown in tables 7 to 11.

Factors not associated with concurrent PHC & non-PHC use

The following variables were assessed in the univariate analysis and were not
associated with the concurrent use of the PHC and non-PHC services; last recorded
CD4 count, total time spent at the clinic, total time spent travelling to the clinic and total
visits made to the clinic. Long clinic waiting time; which previous studies such as one by
Chimbindi et al. regarded as the strongest factor for patient dissatisfaction at the clinic
had odds ratio p-values of 0.5 and greater (depending on the approach used) and so
were clearly statistically non-significant in this study.?' This contradicts available
knowledge because dissatisfaction due to long clinic waiting times would make PHC
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services less attractive and might be expected to influence concurrent use with non-
PHC where patients would be more satisfied. However, long waiting times might also be
expected to encourage the abandonment of the PHC clinic (completely) in favour of
exclusive non-PHC use, rather than concurrent use. Furthermore the high costs of TB
and HIV treatment in the private sector may make it non-feasible for patients to switch.
Concurrent usage would be expected to add to the costs for the patient.

One study in Limpopo reported waiting times ranging from 30 minutes to beyond 60
minutes and these were regarded as long, and having an influence on use or non-use of
non-PHC services. In the present study, average waiting times for both concurrent and
non-concurrent users were 163 and 171 minutes respectively. Surprisingly, concurrent
users had spent less time waiting for service at the clinic. This has the potential to
strengthen this finding that waiting times are not associated with concurrent use in this
study population because it would have been concurrent users spending more time and
hence opting for non-PHC care and those who spend less time remaining at the PHC
facility.

Therefore, the suggestion by Honda et al. that poor quality of services, especially
waiting times, have a conditional effect on concurrent use can be consistent with the
findings here. In that study, it was found that in PHC clinics patients may tolerate the
poor services such as long clinic waiting times and bad stuff attitudes if they receive
their appropriate care and medication.* Although this justification is conditional, if it is
valid it may suggest that these PHC clinics in Ekurhuleni north provide relatively
satisfactory services such that patients are not actively motivated to make use of
concurrent PHC and non-PHC services.

The reasons behind concurrent use, therefore, may not be service-related but, rather,
personal and demographic factors such as being accompanied to the clinic as found
above. The PHC clinic health system has no influence of these factors. A different
explanation however could be that patients who use only PHC services were mainly
poor people as reported in previous study, even in Ekurhuleni there is generalised
poverty.>®#"72 Therefore, their only option for TB and HIV care were the PHC clinics
while the (few) wealthier patients, who were more likley to be members of medical
schemes, and others who made out-of-pocket payments, consulted with non-PHC
providers. While it may not seem problematic for wealthier patients to avoid the use of
PHC clinics, Chandra et al. in Buso's study'® found that poorer patients remaining in the
PHC clinics may not be able to raise concerns on quality of services (as compared to
their richer counterparts who have options for non-PHC services). Therefore, PHC

services may continue to deteriorate while poorer patients remaining in these settings
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endure poor service since that is their only source of healthcare. This therefore
reinforces the need to improve the services in PHC services, regardless of the users,
because, although waiting times and bad staff attitudes may not cause concurrent use,
it could also be a result of fear of reprisals for raising quality concerns among the

patients rather than clinics offering adequate medicines (as Honda et al. suggest).

Further analyses of clinic waiting time found that HIV patients had the highest waiting
time and the lowest was among patient with TB only; this was also similar to the findings
in Chimbindi et al. While this was not explained in the current study, Chimbindi et al.
postulate that HIV patients would spend more time because the TB patients are seen by
a single health provider whereas HIV patients are assisted by multiple care-givers. This
could also be assumed for this study since belonging to either the intervention or control
arm of the cluster randomised trial did not impact on concurrent consultation. The
justification could have been more accurate however if further analysis had been
conducted comparing waiting times by study arm, but this was not considered
significant since belonging to either arms did not significantly affect increase concurrent

use.

Speaking isiZulu as first language, being a male, employment at diagnosis, having a
CD4 count done, being a South African and being of an older age and socio-economic
status were all found to increase concurrent PHC and non-PHC use, but not with
statistical significance. Although speaking isiZulu as first language and being a male
were included in the multivariate analysis, they were included only on the basis of an
initial p-value of below 0.25 during the screening stage.

These variables remained not statistically significant in the multivariate analysis;
speaking isiZulu was included in both models in order to test if it had any influence,
however, as there was previous justification for its inclusion. The weakest associations

were for older age and higher socio-economic status.

For variables such as employment at time of diagnosis and socio-economic status
which attempt to proxy the patient's income level, there was no significant association
with concurrently using PHC and non-PHC services. This, like the non-significance of
long waiting time, contradicts findings from descriptive studies which suggested patients
with higher income are more likely to use non-PHC services (but not necessarilly
concurrent use as was investigated in this study). This was expected after the
descriptive analysis found that 96% of concurrent users were not part of the highest
income quintile that had access to medical aid schemes. However, a scientific
justification of these findings was reported by Lonnroth et al. who report that these
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6.3.

social class factors such as employment and socio-economic status were weak
predictors of use of non-PHC services by TB patients.®” Instead, circles of friends and
relatives are were found to play a major role in the choice of type of facility that a patient
will attend for TB care.®' In this study, this finding may also hold because most patients
were relatively poor and income would not have been a major determinant. Van Wyk
found that patients who consult with non-PHC providers may sometimes revert back to
PHC because of depleted funds. This therefore suggests that most poor patients using
non-PHC may not afford to use these services in the first place hence income may not

so much influence concurrent use.
Effects of analysing the data using the survey adjustment module in Stata

This study used three different analysis approaches; adjustment for survey sampling
design, assumed SRS sampling with Stata 12 “cluster” option to allow for clustering
within a SRS, and another SRS approach with no consideration of the clustering in the
sample. The results from the three different analyses are shown respectively in tables 7,
8 and 9. Table 10 and 11. There the tables compare p-values, standard deviations and
confidence intervals for the three approaches. With stratification as the only sampling
design issue in these data, and clinic-level sample sizes deemed to reflect clinic patient
loads, the incorporation of sampling design adjustments did not affect the point
estimates as shown in tables 10 and 11. Only their variances and confidence intervals
changed, due to the fact that the Standard deviations are estimated differently in the
three approaches. On the one hand the analysis with adjustment for the stratified
sampling design is theoreticllay the more corrcet, perhaps. However, the fact that there
was clustering within the selected sample should ideally also be taken into account. The
analysis of the data as if it were part of a SRS is the least appropriate.

The design effects following the sampling design adjusted logistic regression were all
approximately equal to one. This may be due to the fact that the only design influence
present was due to stratified sampling which would result in a reduced design effect in
many instances. As there was no sampling design involving cluster sampling there
would be no expected countering increase in the design effect due to the sampling
design.*® Stratification usually reduces the design effect to less than one, and might
cancel out any increase due to clustering. However, in this study the entire study
population was treated as 18 clinic strata; hence the low design effects. The fact that
these effects were all close to unity suggests that there was fairly homogeneous
distribution of patient predictor variables between the clinics with similar variances both
within and between the clinics. In other words the results were similar to what would

have been obtained if a simple random sample had been used.
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6.4. Limitations of the study

This analysis was a secondary analysis of data that were collected with a different
purpose in mind. Therefore, the initial design was not informed primarilly by the needs
of the current analysis. The result was that sample size was too small for some rare
variables of interest such as benefitting from medical scheme access or the type of non-
PHC practitioner consulted.

In addition, oversampling in clinics where the outcome (concurrent use) was rare or

absent was not done, resulting in an inability to estimate clinic level standard deviations.

Finally, the questionnaire did not include additional items of interest such as interviews
with those adults who accompanied some patients to the clinic.

Actual incomes were not included in the analysis because the data were too patchy with
a very large number of missing entries. As a result SES was used as a proxy for
income. One problem might have been, too, that the study population was very
homogeneous with regard to SES, making it difficult to determine whether SES

influenced concurrent use (apart from the variable for medical scheme access).

A further limitation was the inability of the analysis to breakdown the outcome to study
concurrent use per specific provider, as mentioned earlier. Instead all providers who
were not PHC clinics were considered non-PHC. This, however, might be less accurate
because not all patients have a homogeneous preference for non-PHC providers. For
instance, traditional healers were consulted by less than 5% of patients in previous
studies but in this study their preference was equated to private doctors where most
non-PHC ambulatory services are obtained. A study which stratifies concurrent use by
type of provider will therefore provide more accurate estimates that the generalised
ones produced here. Such stratification was not possible due to inadequate numbers in

the pre-determined sample.

Another limitation relates to the lack of comparison data from the non-PHC sector hence
the need to engage more with this sector for purposes of data collection. Although this
was a result of working with secondary data, it is imperative that more data about quality
of service and nature of outcomes are collected for the private sector because this study
suggests that 15% of users make concurrent use of the non-PHC sector, and the
indication is that this proportion might increase as access to medical scheme
membership improves. There may also be some resistance in this (non-PHC) sector to
providision of data.>* However, without accurate scientific evidence of the nature of
services in non-PHC services, all the comparisons risk being based on anecdotes and
perceptions/ opinions.
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6.5. Public health implications

The implications of the findings from this study are important. The evidence that at least
15% of TB and HIV patients made concurrent use of PHC and non-PHC services, and
that this proportion might be expected to increse in the future, puts non-PHC services
on the agenda for TB and HIV control and research in South Africa. It also shows that
the two sectors are not independent of each other.

Although it is believed that consulting non-PHC providers may pose a risk of poorer TB
and HIV outcomes for these patients than PHC providers, the capacity of the latter may
limit its ability to cater for all TB and HIV patients. Concurrent consultation may cause
discontinuity of care due to patients obtaining care from different providers with varying
levels of expertise. We do not know whether the non-PHC sector is compliant with
national treatment guidelines. This may pose a risk for increasing drug resistance and

treatment failure.

Literature has suggested that PHC providers are more experienced in providing TB and
HIV services and despite system problems such as lack of staff, they follow
recommendations from the WHO and National programmes; while it is possible that the
non-PHC providers do not always do so. It has also been shown that TB and HIV
outcomes in PHC clinics are often better than those in non-PHCs, therefore it is
imperative that services are standardised in both PHC and non-PHC facilities in order to
preserve the quality of care for patients who either cross over or make concurrent use of

PHC and non-PHC services.

This standardisation of services has been discussed already in the past where the
concept of public-private mix is recommended. In the public-private mix, there is need to
export the TB and HIV management process from the PHC sector and import the health
financing models as is in the non-PHC sectors. However, the slow pace of the effective
implementation of this mix remains unhelpful to the cohort of such patients who make
use of both sectors™ services.

The two most significant factors associated with concurrent use of PHC and non-PHC
services are independent of the PHC health system. This indicates that while it is
important to focus on improving PHC sector services which are sometimes criticised,
and attributed to patients’ use on non-PHC services, it also important to understand the
dynamics which influence effective use of services at patient level. Health providers
both in the public and non-PHC sector therefore need to expand their scope of care to
include not only the patients’ symptoms or disease but also social factors in the
patients’ profile. For instance, if it is known that patients’ decisions on health choices
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are also influenced by friends and family, who often accompany patients to the health
centres, their influence may as well be tapped to encourage positive health behaviours
among patients such as adherence to clinic visits and treatment. This patient circle can
therefore be a useful tool to help health workers, both in PHC and non-PHC settings,

manage patients better.

The findings from this analysis also lend extra support for the implementation of the
National Health Insurance, a policy aimed at establishing equity, financial equity, in a
health system that is skewed in favour of the non-PHC sector. In lending support, it is
also advisable to the NHI that it also establishes measures of standards of care across
private and PHC sectors because, as found in this study, people's choices of
concurrent use may be in spite of the fact that services which they pay more to access
are not necessarily the best. Therefore, focusing on establishing financial equity alone,
or purporting that PHC services are worse off than non-PHC may not achieve desirable
outcomes for TB and HIV patients who will continue the use PHC and non-PHC
services concurrently. Public-private partnerships which seek to standardise quality of
care may thus be implemented alongside the NHI with goals of creating homogenous

systems both on the financial and quality of care platforms.

The fact that the majority of the patients who made out-of-pocket payments were poor
means that they may have made large sacrifices for expenditure on non-PHC. This is
because only a few poor patients might be able to afford to pay for medical aid schemes
hence any out-of-pocket payments they make can increase the burden of costs on their
families and also negatively affect TB and HIV outcomes.

It is therefore necessary to protect these patients from catastrophic spending on health
care in order to safeguard their progression to good health. Therefore, the NHI is a
policy that needs to be promoted more aggressively for its prompt implementation
because it will bring equitable health care where all patients will afford healthcare
without catastrophic spending. This will also move the country towards WHO's 2035
goal to reduce catastrophic spending by households for TB to zero."°
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CONCLUSION

Factors influencing co-consultation may be beyond the control of policy makers. It is
recommended that emphasis be placed on improving standards of care in both the
public and private sectors. Private providers also need to be encouraged to comply with
national diagnostic, treatment and reporting guidelines for these two conditions, and
may need to be monitored in that regard.

TB and HIV patients will continue to consult with non-PHC providers concurrently with
the PHC clinics, with poorer outcomes as a result; and this is beyond the control of
health systems. The reasons for such consultation cannot be addressed by improving
the PHC health system alone, as proposed by the NHI. There is therefore need to
engage these non-PHC sector providers more in order to standardise quality of services
so that the cohort of TB and HIV patients, who are normally poor, get uniform services

across both service providers.

Standards are also more important because for TB and HIV patients, vast resources in
the non-PHC sector do not translate to better outcomes; hence patients who consult in
both sectors at the same time face risk if services are not regulated. There is also a
(parallel) need to discourage unnecessary use of non-PHC providers and to come up
with innovative measures to curb the possible catastrophic costs that might be incurred
by an uninsured majority of poor TB and HIV patients when they consult with non-PHC
providers where services are paid for out of pocket. This is in order to meet the goal by

the WHO of eliminating catastrophic costs by 2035.

Health priorities aimed at addressing system problems in the PHC sector health sector
must also engage the non-PHC sector where 15.23% of TB and HIV consult for reasons
not related to current system problems. This and other studies in other countries have
shown that patients’ choice of health care may not be entirely influenced by system and
financial factors; instead in cohorts of generally poor patients, non-PHC facilities will still
be a source of healthcare at costs that patients can ill-afford.

There is therefore a need to improve strategies for engaging the non-PHC sector for
standardising TB and HIV practices, including standard reporting of treatment and
investigation and patient outcomes, in line with recommended guidelines. This is in
order to cater for the 12% of patients identified in this study who may receive poorer
services in the non-PHC sector at additional personal costs. The PHC sector also needs
to address the current service delivery problems which most patients and other affected

parties continue to raise.
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The NHI therefore needs to widen their scope from focusing on financial equity to
service adjustment and regulation also for the non-PHC sector especially for TB and
HIV services (as these are leading causes of morbidity and also leading cost drivers for
the health services). Patients who use PHC and non-PHC services concurrently will

benefit if services in both sectors are standardised and co-ordinated.
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9. LIST OF APPENDICES

9.1. Appendix 1: Participant information sheet and informed consent form

PARTICIPANT INFORMATION SHEET FORM- PATIENT COSTS INTERVIEW

PROTOCOL NUMBER: M1ii0116
ZA.09.0256/ ZA.09.0262
AUR-2-6-099

STUDY TITLE: IMPLEMENTATION AND EVALUATION OF AN OPTIMISED
MODEL FOR SCALING UP TB/HIV INTEGRATION AT PRIMARY CARE CLINICS IN
EKURHULENI NORTH SUB-DISTRICT, SOUTH AFRICA

SPONSOR: PEPFAR
PRINCIPAL INVESTIGATOR: Dr. Tendesayi Kufa
INSTITUTION: THE AURUM INSTITUTE

DAYTIME AND AFTER HOURS TELEPHONE NUMBER(S):

+ Dr Tendesayi Kufa (Principal Investigator)
= Office (011) 484-8844 ext. 1397
= cell (071) 513 7826

» Study Coordinator: Don Mudzengi
= Office (010) 590 1300 ext. 1388
= Cell (073) 218 9444

To the potential Study Participant: This form may contain words that you do
not understand. Please ask the study staff to explain any words or information
that you do not understand.

Protocol; Implementation and evaluation of an opimised Model for scaling up TE/HIV Integration at primary care ciinics In
South Africa

Pafent informafion sheeal/ Informed consent flor - Patient costs Intenvew

Wits HREC Protocol number M1104116

Aurum Protocol #: AUR-2-6-093

Wesslon 20 _ 01.10.2042 Pariicipant 1D
Principa Investigator. Dr Tenagesayl Kura

Site: Exurhiulen! North sub-aistrict. Ekurhulen] Metropaiitan Munici pality Pamicipant Initiais
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STUDY PARTICIPANT INFORMATION SHEET AND CONSENT FORM FOR THE:

Implementation and evaluation of an optimised model for scaling up TB/HIV integration at
primary care clinics in Ekurhuleni North Sub-District, South Africa

Good day my name is . | am from the Aurum Institute fer Health Research,

and | am speaking to you today on behalf of Dr. Tendesayi Kufa, the Principal Investigator on this
research study.

| am going to tell you about 3 research study concerning the time and money you spend as 3 patient
receiving care at this clinic. After that | will invite you to be part of this study. We are asking patients
who attend at this clinic and are 18 years or older to answer some guestions about their illness,

dimic visits and money spent during care.

Before agreeing to ba a part of this study, it is important that you are fully informed of the study. Itis
also important that you understand that you do not have to take part in the study if you do not want
to. You also need to know that you are allowed to stop answering questions at any time during the

interview.

This document is to help you decide if you would like to participate.

If you have any questions, please do not hesitate to ask me.

If you agree to be 3 part of the study, | will ask you to sign this document to show that you

understand the study and you will be given a copy to keep.

Why are we doing this study?

We would like to know how much money you spend or have spent as you seek health care due to
your current or past symptoms and/or illness. These include your transport costs; costs of buying
medication from pharmacies, consultation fees and other related costs incurred when you visit or
visited private doctors or traditional healers. We are also looking to find information on other

indirect costs such as the money that you may lose due to the illness.

Profocol: Imm:rﬂmm:lrmnplnhedmmmg up TBAHIV Integradion at pdmany care clinics In
Ekurtiuiend Narth Sub-District, South

Pmmmmammmeuemsunmr Patient costs Infesview

Wits HREC Protocol number M110116

Aumum Protocol # AUR-2-6093

Vemlon 20 _01.10.2012 Pariicipant 1D
mu:p:umamgmr Dr Tendesay! Kuta
Site: Exurhusent North sub-gistict, EXurhulen Metropoiiian Municipalty Participant Initiais

Page 205
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Why are you being asked to be in this study?
You are being asked to participate in this study because you are attending the dinic today.

What will happen during the study?

If you agree to take part in this study, | will ask you some questions about your education,
employment, where you live, how much money you 2arn, how much money you spend on transport
to get here, how many clinic visits you have had in the last three months, how long they lasted, what
sarvices you received and how much time you spent in the clinic. Many of our questions will
however ba on the money you spand or lose dus to your current or past illness and/or symptoms.
After answering the questions, participants will have a R20 (or the dosest denomination available)

airtime voucher given to them as part of compensation for participating in the study.
It will take me about half an hour to finish asking the questions

How long do you have to be part of the study?
1 will only ask you thess questions today and we will not invite you for another interview for the

zame rasearch which we are asking about your costs_

What are your rights asa participant in this study?

Your participation in this study is voluntary and entirely up to you. You can refuse to be a part of this
study or stop answering questions at any time without giving us a reason for your decision. You can
also refuse to answer any questions which you are not comfortable answering. Refusing to answer
questions or to participate in this study will not affect in any way how your TEB or HIV treatment is

provided at this clinic or anywhere else you choose to seek care from.

What are the benefits of being in the study?

By participating in the study, you will get an airtime wvoucher of R20 [or the dosest denomination
available) for completing the study questions. There may be no direct benefit to you from being a
part of this study. Your participation in this study will contribute to medical knowledge that may help
other people that have HIV and TB disease.

Protocol: Impiamentation and evaluation of an opimised model for sCaling up TEMHIV Integrasan 3t primary cane dinics In
Ekurniulent North Sut-District, South Africa

Patant nfomMmation shest! INfoimied consent for - Ratiant costs menview

Wits HREC Proincol numner M110116

Aurum Protocol 72 AUR-2-6-099

Vession 20 _01.10.2042 Parikipant ID
Principal Invesiigaior: Dr Tendesayl Kufa

Siie: Ekurhulen] North sub-disict, Ekuhulen] Metropolfian Munici pality Pariicipant Inltials:

Page 3of 5
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What are the dangers and discomforts of being in this study?
There are no anticipated dangers or discomforts from being a part of this study

Will my information be kept private?

Yes, all study information will be kept confidential.

Study staff will be the only people who are allowed come in contact with study records and
documents. The records for the study documents will be kept locked away and separate from your
medical records. We will NOT record your name or contact details in our guestionnaires, just your
date of birth and whether you are male or female. There may be accidental disclosure of this
information you are providing us with. However, we will do everything we <an to protect this
information and to ensure that ne one outside this study team is able to see this information.

However,

Will | be paid to be a part of this study?
You will NOT be paid to be in this study. However, by taking part in the study and answering the
study questions you will be given cell phone airtime vouchers with a value of R20 (or the dosest

denomination available).

Who can | contact if | have any questions about participating in the study?
If you have any problems or questions about this study or about any research-related queries, you
may contact Don Mudzengj (Study Coordinator) 24 hours a day on the cellphone at 0732189444,

You may contact the Principal Investigator of this study Dr. Tendesayi Kufa during working hours at
her office at (011) 484-3844.

If you have any problems or questions about your rights as a research subject you may also contact
Professor Cleaton-Jones, the Chairperson of the University of the Witwatersrand Human Research
Ethics Commiittee (HREC), which is an independent committee established to help protect the rights
of study participants. His telephone number is (011) 717-2301.

Protocol: Implementation and evaluation of an opiimised mode! for scaling up TBAHIV Integrafion at pimary care clinics In
Ekurtiuiend North Sub-District, South Africa

Patent Information sheet! Infoamed consent for - Patient costs. Intesview

Wits HREC Protocol number M110116

Aumum Protocol # AUR-2-6093

Vesslon 2.0 _01.10.2012 Parficipant i ____
Principal Investigator: Or Tendesay! Kufa
Site: EXurhusent North sub-aisiict, EXurnulen Metropoliian Municipaity Participant Initss o
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INFORMED CONSENT

| have been informed by about the goals, procedures, benefits and
risks of the “Implementation and evaluation of an optimised model for scaling up TB/HIV integration

at primary care clinics in Ekurhuleni North Sub-District, South Africa™

| understand the information that | was given about the study.

| am aware that the results of the study, including personal details about my sex, age and diagnosis

will be anomymously processed into a study report.

| agree that the information cellected during this study can be processed in a computerised system
by The Aurum Institute or their research collaborators.

I may leave the study at any time if | so wish

| had enough opportunity to ask questions and, of my own free will, agree to participate in the study.

Participant Name (printed) Signature/mark/thumbprint Date & Time
Bersen conducting Infermed Consent:-
Name (printed) Signature/mark/thumbprint Date & Time

Translator assisting with Informed Consent:

Name (printed) Signature/mark/thumbprint Date & Time
Witness who was present for the entire Informed Consent procedure (if the study participant cannot

read or write):

Name (printed) Signature/marky/thumbprint Date & Time

Protocol: Implementation and evaluation of an opiimised mode! for scaling up TBAHIV Integrafion at pimary care clinics In
Ekurtiuiend North Sub-District, South Africa

Patent Information sheet! Infoamed consent for - Patient costs. Intesview

Wits HREC Protocol number M110116

Aumum Protocol #: AUR-2-6-099

Vession 20 _01.10.2012 Paricipantid ___
Principal Investiqator: Or Tendesay! Kufa
Site: EXurhuieni North sub-aistrict, EKurhiulenl Metropoiitan Municipality Participant Initiais

PageSof &
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9.2. Appendix 2: Screening, eligibility and enrolment

rura.soso I B0 IO C0/000/07100 ?M

Protocol Site code — SCREENING NUMBER

ELOO2: ECONOMICS SUB-5TUDY SCREENING, ELIGIBILITY & ENROLMENT

fepcteesetions: Cornplede: this CRE for all pecoplde wkbicr seeesean for the stucdy, cogor ifless of wheeiher o not they corol.

1. Is this person enrolled in the MIRGE STUAY? .cce... e oiemeureesecmres e s eesescmeessaesas oo semmemeesssesmem e msen 1-Yes, 0-No LI
if No, go to question 2.
1a. MERGE assigned study ID number: —........o................AUR2-6-099-_I - ICIC L]
1b. Date of most recent study Visit? .........om.ooenmndimananaspry. ||/
P RENEEIT e e e e oo §= MTRE, 2 =FRmnale []
T —" " »7 roosl I (1 /| O I VO O [
INCLUSION CRITERIA
4. Hos this persan been disgnesed with TR2. 1=VYers, o-nal |

tf No, ge to question 5.

4a. When was this person diagnosed with TD: ........c.ccicucunennnn dd/MMM yyyy l_l I_lﬂ_l L"_l/l_"_l_”._l

5. Has this person had an HIV Best? ... cceee e e ceeceececeecmec i e s ee sne e eemmsmemnms oe et smmenmmsm e ammmm mmemsmaes 1-Yes, 0-No D
tf No, ge to question 6.

5a. Date of this person’s most recent HIV test: ........coceeeeienne dd/MMMY yyyy [l I:l/l:l DD/DEDD

5b. Result of this person’s most recent HIV Lesl: e eeececiceeeee.e, 2=Pusitive, 2=Ncoalire, 3=Unknown/No resafi D

tastruction: In order to be eligible to complete this sub-study this person must
= Have been diagnoesed with TB (Q1) 3-5 months ago {(Q4a) AND had a positive HIV at any time OR,
= Have been diagnosed with TB (Q1} 3-5 months and is HIV negative or status is unknown OR,
*  Havar tesilaed HIV posilive dlor the Diest Giere 3 5 rmanths ago snd does oot baeee TR

G. Based on the answers above, is this person eligible to participate in the Merge economics sub-study? ...................

et e PR £ ¢ -2 W § = ' 1 D
if No, STOP, form Is mmplete,

7. Inta which group bas this prrson been assigoed WO e |—|

1 — TE positive ANDL HIVY positive
2 =TB pasitive ANC HIV ncgative
3 = 11V positive {no TR)

8. Did this person consent to particigate in the study? .o e e e e 1-Yes, 0—No |:|
if Yes, go to question 9.

S— S I | 4

LLOOGZ v1.1 TNIAYIUTS Page 1of 2
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SCREENING NUMBER:

Date of Enrolment:

aura-s-o00- LI L)/

Protecol - Site code — SCREENING NUMBER

dd/MMM/yyyy

HEAU U

T
NST

8a. Why did this person not consent to participate in the study? ..........ceceeceeeeceecnnnne

...{secondary reason) D D

10 = Refused before the consenting process
11 = Refused after the consenting process

12 = Does nat have time to participate

13 = Needs time te think about it/may ceme back later

14 = Not interested
15 = Suspicious
16 = Wanits to see a doctor first

17 = Did not want medical records reviewed

18 = Will not be in area for duration of follow-up period
19 = Unable to communicate in required language
20 = Inadequate remuneration for visits/contacts

99 = Other, specify:

0. Date Of CONSENL: ...t e

10. ECONOMICS SUB-STUDY study identification number: ...................

Instructions:

{primary reason) D D D

STOP, form is complete.

aimmmy /LU

aurz-6-099- I J-ZILILILT

¢ All participants must complete the DM002 Economics Sub-study Demographics questionnaire.
¢ Use the following table to determine in which group to place this participant, complete the

indicated questionnaire.

TB Positive TB Negative
HIV Positive Group 1: 55004 Group 3: 55005
HIV Negative Group 2: 55004 Not Eligible

© Universﬁg of Pretoria
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9.3. Appendix 3: Baseline demographics

Study Identifier: Date of Visit:

aura-6-099-L | L= I AL/ I/

ThE ALIRUM
Protecol Site code  Participant 1D ddMANMM yyyy INSTITUTE
DM003: ECONOMICS SUB-STUDY BASELINE DEMOGRAPHICS
Instructions: Complete this CRF for all persons enrolled.
1. Participant country of Origin/Birth? e et eees settese s sesseesameessssss seesass baeeaaastbnaemanasnne srnnesssnn |_|
1 = South Africa 6 = Namibia
2 = Lasothe 7 =Zimbhabwe
3 = Swaziland & = Malawi
4 = Mozambigue 9 = Other, Specify:
5 = Botswana
2. What is your ethilic SFOUP? ... et et e sae e e s e m e s s s s maes aabba s e baa s e me e ae e s saneesisa I_I
1 = Black/African
2 = Coloured
3 = Indian/Asian
4 = \White/European
9 = Other, Specify:
3. Which two languages do you speak most often in your household? ... iiiiiciniinii e {primary) |—“_|
11 =Tswana 17 = Padi
12 =Satho 18=Tsonga {secondary) |_||_|
13 =Zulu 19 = Venda
14 = Xhosa 20 = English
15 = Swati 21 = Afrikaans
156 = Ndebela 99 = Othar, spacify:
4, What is the highest level of education you have completed? ... it e s e D
1 = Pre-school 5 = Matric with Technical Qualification or Diploma
2 =Grade 1-3 7 = Assaciates or Bachalor's Degraa
3 =Grade 4-7 £ = Master's or Doctoral Degree
4 =Grade 8-11
5=Grade 12 9 = Other, specify:
5. What is your MEtAl SEBLLIS? ... et et e sae e s e m e de s s sre s abe e e asba e s e me e eae e s sanensisa |_|
1 =Single, never mairied 4 = Cohabitating
2 =Marriad 5 = Divorcad
3 = Married and currently separated 6 = Widow/Widower
6. What type of dwelling do YOU IIVE TN ..ottt e st siss s sen rresrraan s s sssann DD

10 = House or brick/cancrete block structure on separate stand or yard or on a farm
11 = Traditional dwelling/hut/structure made of traditional materials

12 = Flat or apartment in a block of flats

13 = Clustar hause in complax

14 = Townhouse {semi-detached house in a complex}

15 = Semi-detached house

16 = House/flat/room in backyard

17 = Informal dwelling [shack in backyard)

128 = Informal dwelling &.g. in an informal squatter settlemsent or on a farm

19 = Room/flat let on a property or a larger dwelling, servant’s quarters, or granny flat
20 = Caravan/tent
21 = Homeless

99 = Other, specify:

Completed By: DD

DMOOS 1 12MARZ0T1

oseemeree: ]/ 111N
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Study |dentifier: Date of Visit:

aurz-6-09e- LI I-ICICICICT - CIC]/0J001/00C100C ]

THE AUBLM
Protocof - Site code - Participant 1D dd/MMNyvyy INSTITUTE
7. Whatis the main material Of YOUr FIOOIT ..o ccer et rr et es s i ssties st aatiass s asnianssavrrannssnnrarnssansannssnn u
1 = Natural floor {earth/sand/dung)
2 = Rudimentary floor (bare wood planks}
3 = Finished floor {parquet/polished/ceramic tiles/cement/carpet}
8. Whatis the main material Of YOUTN WalIS? ......ccuiciiiiiceriericntice s ivrreeeirrrere s castiass s asnisssianscansinssesnnssrnrursserninssinssens D
1 = Plastic or cardboard
2=Mud
3 = Mud and cement
4 = Corrugated iron or zinc
5 = Prefab or wood
6 = Bare brick or cement blocks
7 = Plaster or finished
9 = Cther, specify:
9. What is the main source of drinking water for members in your household? .......c.ccocceviceiiierimricericcvccerienne u
1= Piped (tap} water inside dwelling
2 = Piped (tap) water inside the yard
3 = Piped (tap} water on community stand
4 = No access to piped water
5 = Borehole
6 = Open source {river or stream}
9 = Other, specify:
10. What kind of toilet facilities does your household have? ... e e D

1 = Flush toilet connected to sewage

2 = Flush toilet connected to septic tank
3 = Chemical toilet

4 = Pit toilet/latrine with ventilation (VIP}
5 = Pit toilet without ventilation

6 = Bucket toilet
7=None

9 = Cther, specify:
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9.4. Appendix 4: Data extraction template

TEMPLATE FOR DATA EXTRACTION FROM THE DATASET

AT THE TIME OF YOUR DIAGNOSIS, DID OR WERE YOU :

Yes=1

No

General practitioner

Visit any of these providers in addition to your Pharmacy

regular clinic
Out-patient hospital

Traditional healer

Employed

Beneficiary of a medical aid scheme

SECTION 1

Accompanied by at least an adult to the clinic

On ART ( if TB only, answer is "No")

Partnered

Have a CD4 count done

Enter CD4 count value here | ]

Assisted by someone at home

TB or HIV, or both?

How many visits have you made to your regular clinic since your diagnosis with either

How much time did you spend travelling to you regular clinic on your (hours)?

SECTION 2

How much time did you spend travelling to you regular clinic on your (hours)?

63
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A COMPLIANT cc

AR R T £ T 3 - T,

THIS SERVES TO CERYIFY THAT

Don Lawrence Mudzengi

HPCSA Registration No: /i

HAS SUCCESSFULLY PASSED A

GCP REFRESHER COURSE

N JOHANNESBURG

02 September 2014

EED

i

FACILITATOR SIGNATURE: RETHA BRITZ

SUMMATIVE TEST 3CORE: 100%

CPE Accreditaticn Mumber: MDB215/007/04/2014
CRD Polais allocsied: 12 Ethics GFRPD Points, Laevel 2

SACRA Ragistration Number: SACRAAICP/R4/2013

© Universﬁ§ of Pretoria



vvvvvvvvvvvvvvvvvvvv

9.6. Appendix 6 : WITS ethics letter

M110116M110116

UNIVERSITY QF THE WITWATERSRAND, JOHANNESBURG
Division of the Deputy Registrar {Resenrch)
HUMAN RESEARCH ETHICS COMMITTEER (MEDICAL)

R14/4% Dr Tendesayi Kufa

LEARANCE CER CATE M118116
BROJECT Implementation and Evaluation of an Opwnm:d
Maodei for Scaling up TB/HIV Integration at Primary
e Clinics in Ekurhuleni North Sub-District, South
Africa
INVESTIGATORS Dr Tendcsayi Kufa.
DEPARTMENT Aurum Inatirte for Health Research
DATE CONSIDERED 28/01/2011
DECISION OF THE COMMITIEE" Approvad unconditionally

DATE 07/032011 CHAIRPERSON .......... W,

*Guidellnes for written “informed consent’ attached where applicable

cc: Supervisor: $AJQ~

DECL TION OF INVESTIGA

To be completed in duplicate and ONE COPY remumed to the Secretary at Roam 10004, 10th Floor,
Senate House, University.
VWe fully understand the conditions under which 1 am/we are authorized (o cany out the abovementioned
research and l/we goarantes ta easure compllmcs with (ese condifions. Should any departare to be
contemplated fram the research procedure as approved I/we undertake 10 resubmit the protocol to the
Committee. I agyeg to a cpmpletion of 2 yearly progress report.

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES.
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9.7. Appendix 7 : London school ethics

LONDON SCHOOL OF HYGIENE

& TROPICAL MEDICINE

ETHICS COMMITTEE

APPROVAL FORM

Application number: 5969

Name of Principal Investigator  Professor Alison Grant

Faculty Infectious and Tropical Diseases
Head of Facuity Professor Simon Croft
Title: Implementation and evaluation of an optimized model for scaling up

TB/HIV integration at primary care clinics in Ekurhuleni North sub-
district, South Africa

This application is approved by the Committee.

Approval is dependent on local ethical approval having been received.

Any subsequent changes to the application must be submitted to the Committee
via an E2 amendment form.
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9.8. Appendix 8 : Ekurhuleni approval

\.
Memorandum " Ekurhuleni

METROPOLITAN MUNICIPALITY

Southern Service Delivery Region
ALBERTON SERVICE DELIVERY CENTRE

To:  Aurum Health Institute Research Team
Cc:  Regional Executive Managers: Northern Sub-District
Manager: Clinic Services
Health Department

Level 7
Tel: (011) 861-2031
Civic Centre
Fax:  (011) 861-2410 Alberton
Alberton
From: Ms A Botha 1450
Enquiries: Ms T Sibeko
Email: Sibekot@ekurhuleni.com Tel: (011) 861- 2031/2365
Fax: (011) 861-2410
Date: 15" April 2010 www.ekurhuleni.com

SUBJECT:REQUEST FOR PERMISSION TO CONDUCT TUBERCULOSIS (TB), HIV/IAIDS
RESEARCH STUDY AT THE PRIMARY HEALTH CARE (PHC) FACILITIES IN THE
EKURHULENI METROPOLITAN MUNICIPALITY: NORTHERN SUB-DISTRICT.

The Health Department (Family Health Directorate) of Ekurhuleni Metropolitan Municipality
acknowledges receipt of the request from the Aurum Health Institute to conduct the Tuberculosis
(TB)/HIV/AIDS study at the PHC facilities in the Ekurhuleni Metropolitan Municipality: Northern Sub-
district.

Permission has been granted to Aurum Health Institute to conduct the research study for twenty four
(24) months as requested. Please note that the permission has been granted in accordance with the
conditions that were agreed upon during discussions held between the Family Health Directorate and
the Aurum Health Institute as follows:
»  The research study will be conducted at eighteen (18) PHC facilities in the Northern Sub-
district.
~  Aurum Health Institute will allocate Enrolled Nursing Assistants (ENA’s) at twelve (12) facilities
for a period of twenty four (24) months for the research study to assist with PHC services
should it be necessary.
~  The above-mentioned Institute will write and forward quarterly reports on study progress.
» The above Aurum Health Institute will conduct training (workshops) for personnel of the
eighteen (18) chosen PHC facilities, in consultation with the Family Health Management.
~  The study should not interfere with primary health care delivery.
»  The material resources for example stationery and paperwork (forms, registers, reports etc.)
for the study will be provided by the Aurum Health Institute.

Your cooperation and assistance in ensuring that the study is a success will be highly appreciated.
Should there be any further enquiries, feel free to contact the Director, Family Health for more

information )
A ( . '
/NS A. BOTHA &

DIRECTOR: FAMILY HEALTH

© Universneg of Pretoria



9.9. Appendix 9 : AURUM approval

THE AURUM
INSTITUTE

Association heomorshed under 821
Regsbabon No. 199600935508
4 1-0E3-NPO

11 August 2014

Faculty of Health Sciences

School of Health Systems and Public Health
5th Fleor, HW Snyman Building North

31 Bophelo Road

Gezina
0031

To whom it may concern

Aurum House, The Riage
29 Queens Road
Parkiown, 2133

South Affica

PostNet Suile #:300
Private Bag X30500
Houghton, 2041
South Afica

Tel: +27 (D) 11 434 8544/ (0) 861 257 861
Fac +27 (O 114384 4682
Websie: WWAaUruminsstute org

Re: Letter of Authorization to use The Aurum Institute’s Research Data for dissertation

This letter serves as authorization for Mr. Don Lawrence Mudzengi to use the data that were

collected by The Aurum Institute in a patient costing component of the cluster randomized trial for
the “IMPLEMENTATION AND EVALUATION OF AN OPTIMIZED MODEL FOR SCALING UP TB/HIV

INTEGRATION AT PRIMARY CARE CLINICS IN EKURHULENI NORTH SUB-DISTRICT, SOUTH AFRICA”

for his Masters of Science in Epidemiology at the University of Pretoria.

The Aurum Institute acknowledges that it has reviewed the reasons and protocol presented by the
researcher, as well as the associated risks to the Institute. The Aurum Institute accepts the protocol
and the associated risks to The Aurum Institute, and authorizes the research project to proceed.

If you have any concerns or require additional information please contact Dr. Tendesayi Kufa the

Principal Investigator for project.

g ST

Principal Investigator

Tendesayi Kufa
Printed Name and Title of Authorized Signatory

Diecioes: DePLA Daws (Charman), Prof GJ Churchyand {CED), Dr DA Clark P Mizhal NW Urwin, Prof Y Vensus, G Ralis
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9.10. Appendix 10: UP ethics

he Reseaict ETNiZE Gemmites, Facully Heall
Sulroes, Lnversity of Pmsdacls complies wita ICH

70 guidelines and hes LS Fodaral wide Ageyranca UNIYER SITEI T VA M PRETOR | A
- EWA, O0OJZSET, Approwed dd 22 May 2002 g1 " . UMNIVERSITY OF PRETORIA
YU

|
Expires 20 O 207015, :

o IRE COL0 223% IORGADNTEZ Approved dd H __N_I_BE SI_MLR ET D_R“I_é
2247014 and Cxpile3 22004701 7.

Faculty of Health Sclences Rassarch Ethics Committes

51172014

Approval Certificate
New Application

Ethics Referance No.: 42772014

Title: FAGTORS ASSCCIATEDR WITH CONCURRENT CONSULTATION OF PRIMARY HEA_IH CART CLIMICS
AND OTHER PROVIDERS BY TE PATIENTS AND | IV PATIENTS.

Dsar W Don Lawrerce Mudzengi

Tha New Application as supported by doruments specified in your cowar laltar for your research recalved on e
2410972014, wes approved by the Faeulty of Hea th Eciences Ragearch Zthics Committes ar e Si1102014.

| Please roie tha following aoeut your @thizs approvel
»  Fthics Approval is valid far 1 year.
e Ples2e remarrber to use your protocol number (42702074) ar ary dCCuments ar corraspondence wil he
Research Ethies Committee garding your research,
«  Mazza nole that the Research EMcs Commites may ask further questors, sask add tanal informatiar, reguire
furthe- mradifcation, of mantar the canduct of vour r2search.

Ethics approval is subject to the following:

e Iie ethics appraval is condiional an the receipt of 8 manttly written Pregress Reports, and

e Iheethins anproval is conditional an the research being scrductsd as stipulated by the detals of zll documents
=ubmittad to the Committze. In lie event that & furker raed 2rises o cnange who the inveztigacrs are, the
methocs or any oibe aspedt, such changas must be submited a= an Amendmant for appraval oy the Cormittze.

Wz wish you the dest with yeur rascanch,

/uﬁfﬂﬁesmly

Y

Dr RSegimers: MBChE; Mided (Inl); MPhartded.
Deputy Chairperson of the Maculty of Healih Sclences Researcn Ethics Commites, University al Pretana

The Eaculty of Heallh Sciances Ressarch Ethics Commitias complies with the SA Nafona! Act 67 of 2003 us i
pertains fo neattt researcl and the United States Gode of Faderal Roguisiions Tie 45 any 46. This comiiifes
abides by the cificel rovms and panciples for resaarch, Ccslanished by the Delwrakon of Helsinki, the Scuih Afncanr
Medical Researh Counel! Guidelices as woll as the Guidsines fov Ethizal Researsh: Principles Sluctures and
Processss 2004 (Denadmant of Health),

B 01z 354 1677 o CAseDS047 ¢L deepaks behaiifiip.Ac.2a o Pl e healtvethics-dp.nn.c
B Sevale Bag X323, Arcadia, 0007 - 3¢ Bophele R, HW Sryman South Building, Level 2, Reom 2,33, Gezing, Mretoria
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9.11. Appendix 11: DECLARATION OF HELSINKI

COMMITMENTS AND RESPONSIBILITIES OF SUB- INVESTIGATORS .
REQUIRED FOR RESEARCH THROUGH THE FACULTY OF HEALTH SCIENCES RESEARCH
ETHICS COMMITTEE, UNIVERSITY OF PRETORIA !

DECLARATION BY INVESTIGATOR: '

o
| agree to persanally conduct or supervise the described investigation. ; . .

| understand as sub-investigator that | am totally responsible for aspects of the sludy delegaied to me by the Principal
investigator and am legally bound by the contract signed with the spansor and will not inappropriately delegate my
responsibilities to the rest of my siudy team.

| have read and understand the information in the investigator's brochure, including the potential risks and side effecls
of the drug. v

|
| agree to ensure that all associates, colleagues, and employees assisting in the conduct of the study aré infb[med about
their obligations in meeting the above commitments, withou relinquishing my total responsibility for the 'study.ﬁ

x
I confirm that | am suitably gualified and experfenced to perform andfor supervise the study proposed |
| agree to conduct the study in accordance with the relevant, current protocol and will make changes in the profocol only
after approval by the sponsor and the Ethics Committee, except when urgently necessary to protect the safety, rights, or
welfare of subjects. .
| agree to Inform any patients, or any persons used as controls, that the drugs are being used for investlgaﬂonal purposes
and I will ensure that the ICH GCP Guidelines and Ethics Committee requirements relating to obtammg informed
consent are met.
| agree to timeously reporting to the sponsor and Ethics Committee adverse experiences that oceur in the course of the
investigation according to the time requirements adopted by the Faculty of Health Sciences Research Ethics Committee,
University of Pretoria. b

| agree to maintain adequate and accurate records and to make those records available for inspection by lhe appropnate

authorized agents, be it EC, FDA or sponsor agents. L
|

I agree to comply with all other requirements regarding the obligations of clinical investigators and all other pertinent

requiremsnts in the Declaration of Helsinki and South African and ICH GCP Guidelines and am conversant wrth these

guidelines. |

| agree to inform the Ethics Committee in advance should | go on leave together with an agreed plan of acﬁon regardlng an
altemale principal investigator or sub-investigator to take responsibility in my absence, .

I understand that the study may be audited at any time and that deviation from the principles in this declaraﬂo:n: will be put
before the Ethics Committee for action, which may include disgualification as an investigator and rehabilitafion before being
accepted as an investigator in ather studies. .

I confirm that there Is no conflict of interest whatsoever in my participation in this study. | have no shares In the sponsonng
company and my participation and interests are as defined in the financial agreement, b

DON MUz e 4 CM B [é‘ciéj;e,o)#f-

NAME (Printed) SIGNATURE OF PRINCIPAL INVESTIGATOR DATE

NAME (Printed) SIGNATURE OF SUB-INVESTIGATOR DATE
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10. ANNEXURE

10.1. Annexe 1
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10.2. Annexe 2 : Eigen vectors for principal components

Principal components (eigenvectors)
Variable Compl Comp2 Comp3 Compd Comp5 Comp6 Comp7 Comp8 Compd Comp10 Compll Compl2 Comp13 Compld Compl5 Compl6 Comp17 Comp18 Compl9 Comp20 Comp2l Comp22 Comp23 Comp24 Comp25 Comp26 Unexplained

stove 0.2867 -0.1094 -0.1124 00036 00892 00286 -0.2094 00289 03198 -008 -0.0409 00083 01135 00734 -0.1033 -0.0201 -0.1975 -0.0934 0.0404 04197 -0.0663 -0.0765 -0.0169 06811 00121 00014 0
vacuum cleaner 011 03048 00479 -00064 00695 01335 00141 00787 -0.0429 00857 -01204 07727 -0.2139 01292 -0.0476 -0.0086 00117 -0.1388 02888 -0.0877 -0.241 -0.0947 -0.0198 00114 -0.0019 -0.0001
washing machin 0.1605 03338 00915 00517 01972 -0.0004 00037 00975 -0.165 -0.1526 -0.0598 00428 00503 -0.0642 04808 03418 -0.1994 01163 -04441 01618 00194 -0.3375 00097 -0.0418 -0.0037 0.0012
satelite TV 01755 02992 00815 00312 0057 01104 00545 01653 -0.1638 -0.2041 01115 -0.3967 -0.0073 0.1067 -00195 01705 -0.2489 -04111 04866 -0.2072 0.1873 -0.0129 00166 00283 -0.0056 0.0007

DVD 0276 -0.058 -00163 01191 -0.0051 -0.0219 00657 0.0982 -0.0396 0.1559 0.1934 -0.0056 0.1727 -0.1834 -0.1994 04009 05476 01227 01037 -0.1151 00583 -0.2837 -0.3579 0.1154 -0.0045 -0.0018
car 01243 02985 02384 -0.0197 02018 0.0895 00648 00244 -0.0255 00247 00186 -0.1705 00045 -0.5082 0181 -0.5212 02902 00019 0.1436 02288 -0.161 00808 -0.0217 00358 0.0024 0.0002
mail box 00685 -0.1658 03409 0.1622 -0.2923 00723 -0.168 00927 -0.2943 -03207 -0.1727 -00677 -0.1123 02976 0.1626 01245 02204 0285 02026 02472 -0.1979 02385 -0.0421 00304 00122 -0.0028
home postbox  0.2582 -0.0187 -0.0482 0.0448 -0.0807 0.1331 02468 00513 02327 00037 -0.0453 00039 03209 -014 00939 0015 -0.3749 05305 02042 -0.3218 -0.2449 01564 00109 -0.032 -0.0135 -0.0036
radio 01207 00304 01832 02319 -0.158 -0.173 02938 -0035 03219 00845 04143 -0.0486 -06058 0.1109 00784 -00706 -0.1271 01495 -0.0021 0.0967 00993 -0.0952 -0.1132 00063 -0.0011 -0.0007
v 03132 -0.1197 -0.0561 00431 00107 -0.0297 00362 00316 00452 01929 01821 00298 00454 -0.056 -0.0297 02355 0.1216 -00851 00979 02894 -0065 0074 07358 -0.2786 00183 00028
computer 0.1558 03073 02277 -00179 00729 01198 00105 01122 -00779 -0.1749 0056 -0.0391 -0.053 00381 -0.7123 -00145 -00513 017 -0409 -00162 -003 01914 00822 -0.0152 -0.0018 0.0005
fridge 0.2888 -0.0198 00092 0.1613 -0.0191 -0.0981 00352 00372 00478 0044 02026 00958 01568 01388 02654 -00158 0.1159 -04033 -0.3454 -0.221 -0.1424 05571 -0.1717 00633 00122 00004

landline phone  0.0553 0.2464 0236 -04166 -0.177 0.0983 -0.0863 -0.1777 02714 00387 00046 01713 01562 00605 01351 01034 01249 01326 00696 00738 06025 02423 00004 00144 00041 0.0003
cellphone 00319 -0.0993 -0.2266 0516 02526 0.1319 00507 01788 -0.2438 00966 -0.1321 0167 -0.0614 -0.0828 0003 -0.1186 -0.0628 0.1682 00416 00757 05585 0.2456 00109 00698 00018 00002
bicycle 00362 01388 0151 00949 -0.0286 02702 -0.0821 -0.0108 00537 07264 -0.3812 -0.3147 -0.0997 02337 0025 00615 -0.0005 -0.0097 -0.0932 -0.0486 -0.0894 -0.0161 -0.0053 0.0605 -0.0009 0.0002
watersourcel 01571 03139 -0261 02084 -0.2604 -0.2977 -0.2017 -0.2426 -0.0073 0007 -0.1347 -0.0376 00652 -0.0378 -0.0938 -0.044 -0.0589 00122 00655 01287 -00117 00126 -0.137 -0.2004 03959 0.4824
watersource2 00689 -0.404 02253 -0.2691 02752 02864 0.1769 0.1407 -00113 00214 00264 0037 -00612 00013 00028 00343 -0.1057 -0.0836 -0.0261 00817 00215 -0.0004 -0.1718 -0.1358 04058 0.5037
water source3  -0.2947 0.1349 00005 0.1991 00634 01667 -0.017 -00276 02019 -0.1882 00608 -0.0341 -0081 00227 01262 00641 03002 00875 -0.0572 -0.3751 -0.0251 -0.0372 04106 03767 02462 03154
water source4  -0.1176 0.0609 00891 -0.2314 -0.2066 -0.3304 00228 03112 -04609 03411 02975 00666 01231 00171 00357 -0.1128 -0.152 0.1447 00138 -00268 00096 00093 0132 03577 01057 0.1375
toiletfacilityl 03138 -0.1491 -0.0203 -0.1797 -0.008 -0.092 -0.1497 -0.1861 -0.1583 -0.0288 -0.1596 -0.0193 -0.3249 -0.2131 00281 00144 -0.0228 00244 -00438 -0.2592 00551 0018 00846 01207 -0.0243 -0.0031
toiletfacility2  -0.1846 0.0838 -0.0468 0.0854 0.1068 01316 -0.5256 04046 02365 00652 03472 -00068 0093 0095 00431 -00481 -0.0297 0.1067 00542 00496 -0.0566 00015 -0.1136 -0.2541 -0.0019 -0.0007
toiletfacility3 -0.1961 0096 00341 01653 00429 02383 03482 -04791 -0.1919 00494 02496 00377 0301 0207 -0.0429 00157 -0.0369 -0.0165 00397 02435 -00781 -0.0151 -0.0453 00705 0.0018 -0.0001
toiletfacility4  -0.139  0.0671 00501 00389 -0.1583 -0.2646 0459 04614 0256 -00799 -0.3976 -0.0016 0138 00402 -005 00091 01205 -0.1472 -00278 0134 00555 -00171 00261 -0.0202 00452 0.0068
wall material 1 0.0701 -0.1879 04271 03006 -0336 0.1114 -0.1564 -00372 0015 -0.0136 00006 0.1406 02255 -0.167 -0.0472 -0.201 -0.1425 -0.1962 -0.091 -0.1396 0.1411 -03077 00941 -0.0416 03314 -0.2696
wall material 2 0.0685 -0.0095 01964 -0.0001 05606 -0.4691 -0.0417 -0.1372 00466 0021 -0.0679 -0.0412 01084 03378 -00133 -0.0775 00721 01688 01342 -0.1102 00116 -00184 00311 -0.0421 03426 -0.2763
wall material 3 0.1738 0084 -04706 -0.2341 -0.1719 02997 0.1404 0.1294 -00931 -0.0704 00658 -0.0881 -0.1046 02129 00817 -0.193¢ 0161 0076 -00929 00276 00087 -00781 -0.0052 -0.0167 04659 -0.3742
wall material 4 -0.3166 00692 00194 0008 00161 -0.0206 -0.0192 -0.0284 00344 00801 00014 00167 -0.1782 -04154 -0.0434 04576 -0.1509 -0.048 00697 0.1312 -0.136 0344 -0.1049 00972 03984 -0.3256

OO O O O O O O O O O O O O O O O o O o o o o o o o
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10.3. Annexe 3 : Scoring coefficients for principal components

Scoring coefficients

Variable Compl Comp2 Comp3 Comp4 Comp5S Comp6 Comp7 Comp8 Comp9 Compl0 Compll Compl2 Compl3 Compl4 Compl5 Compl6 Compl7 Compl8 Compl9 Comp20 Comp2l Comp22 Comp23 Comp24 Comp25 Comp26

stove 0.2867 -0.1094 -0.1124 0.0036 0.0892 0.0286 -0.2094 0.0289 0.3198 -0.08 -0.0409 0.0083 0.1135 0.0734 -0.1033 -0.0201 -0.1975 -0.0934 0.0404 0.4197 -0.0663 -0.0765 -0.0169 06811 0.0121 0.0014
vacuum cleaner 0.11 0.3048 0.0479 -0.0064 0.0685 0.1335 0.0141 0.0787 -0.0429 0.0857 -0.1204 0.7727 -0.2139 0.1292 -0.0476 -0.0086 0.0117 -0.1388 0.2888 -0.0877 -0.241 -0.0947 -0.0198 0.0114 -0.0019 -0.0001
washing machine 0.1605 0.3338 0.0915 0.0517 0.1972 -0.0004 0.0037 0.0975 -0.165 -0.1526 -0.0598 0.0428 0.0503 -0.0642 0.4808 03418 -0.1994 0.1163 -0.4441 0.1618 0.0194 -0.3375 0.0097 -0.0418 -0.0037 0.0012
satelite TV 0.1755 0.2992 0.0815 0.0312 0.057 0.1104 0.0545 0.1653 -0.1638 -0.2041 0.1115 -0.3967 -0.0073 0.1067 -0.0195 0.1705 -0.2489 -0.4111 0.4866  -0.2072 0.1873 -0.0129 0.0166 0.0289 -0.0056 0.0007
DVD 0.276 -0.058 -0.0163 0.1191 -0.0051 -0.0219 0.0657 0.0982 -0.0396 0.1559 0.1934  -0.0056 0.1727 -0.1834  -0.19%94 0.4009 0.5476 0.1227 0.1037 -0.1151 0.0583 -0.2837 -0.3579 0.1154 -0.0045 -0.0018
car 0.1243 0.2985 0.2384 -0.0197 0.2018 0.0895 0.0648 0.0244 -0.0255 0.0247 0.0186 -0.1705 0.0045 -0.5082 0.181 -0.5212 0.2502 0.0019 0.1436 0.2288 -0.161 0.0808 -0.0217 0.0358 0.0024 0.0002
mail box 0.0685 -0.1658 0.3409 0.1622 -0.2923 0.0723 -0.168 0.0927 -0.2943 -0.3207 -0.1727 -0.0677 -0.1123 0.2976 0.1626 0.1245 0.2204 0.285 0.2026 0.2472 -0.1979 0.2385 -0.0421 0.0304 0.0122 -0.0028
home post box 0.2582 -0.0187 -0.0482 0.0448 -0.0807 0.1331 0.2468 0.0513 0.2327 0.0037 -0.0453 0.0039 0.3209 -0.14 0.0939 0.015 -0.3749 0.5305 0.2042 -0.3218  -0.2449 0.1564 0.0109 -0.032 -0.0135 -0.0036
radio 0.1207 0.0304 0.1832 0.2319 -0.158 -0.173 0.2938 -0.035 0.3219 0.0845 0.4143 -0.0486 -0.6058 0.1109 0.0784  -0.0706 -0.1271 0.1485 -0.0021 0.0967 0.0993 -0.0952 -0.1132 0.0063 -0.0011 -0.0007
v 0.3132 -0.1197 -0.0561 0.0431 0.0107 -0.0297 0.0362 0.0316 0.0452 0.1929 0.1821 0.0298 0.0454 -0.056 -0.0257 0.2355 0.1216 -0.0851 0.0979 0.2894 -0.065 0.074 0.7358 -0.2786 0.0183 0.0028
computer 0.1558 03073 0.2277 -0.0179 0.0729 0.1198 0.0105 01122 -0.0779 -0.1749 0.056 -0.0391 -0.053 0.0381 -0.7123 -0.0145 -0.0513 0.17 -0.409 -0.0162 -0.03 0.1914 0.0822 -0.0152 -0.0018 0.0005
fridge 0.2888 -0.0198 0.0092 0.1613 -0.0191 -0.0981 0.0352 0.0372 0.0478 0.044 0.2026 0.0958 0.1568 0.1388 0.2654  -0.0158 0.1159 -0.4033 -0.3454 -0.221 -0.1424 0.5571 -0.1717 0.0633 0.0122 0.0004
landline phone 0.0553 0.2464 0.236 -0.4166 -0.177 0.0983 -0.0863 -0.1777 0.2714 0.0387 0.0046 0.1713 0.1562 0.0605 0.1351 0.1034 0.1249 0.1326 0.0696 0.0738 0.6025 0.2423 0.0004 0.0144 0.0041 0.0003
cellphone 0.0319 -0.0993 -0.2266 0.516 0.2526 0.1319 0.0507 0.1788 -0.2438 0.0966 -0.1321 0.167 -0.0614  -0.0828 0.003 -0.1186 -0.0628 0.1682 0.0416 0.0757 0.5585 0.2456 0.0109 0.0698 0.0018 0.0002
bicycle 0.0362 0.1388 0.151 0.0949 -0.0286 0.2702 -0.0821 -0.0108 0.0537 0.7264 -0.3812 -0.3147 -0.0997 0.2337 0.025 0.0615 -0.0005 -0.0097 -0.0932 -0.0486 -0.0894 -0.0161 -0.0053 0.0605 -0.0009 0.0002
water source 1 0.1571 0.3139 -0.261 0.2084 -0.2604  -0.2977 -0.2017 -0.2426 -0.0073 0.007 -0.1347 -0.0376 0.0652 -0.0378 -0.0938 -0.044  -0.0589 0.0122 0.0655 0.1287 -0.0117 0.0126 -0.137 -0.2004 0.3959 0.4824
water source 2 0.0689 -0.404 0.2253 -0.2691 0.2752 0.2864 0.1769 0.1407 -0.0113 0.0214 0.0264 0.037 -0.0612 0.0013 0.0028 0.0349 -0.1057 -0.0836 -0.0261 0.0817 0.0215 -0.0004 -0.1718 -0.1358 0.4058 0.5037
water source 3 -0.2947 0.1349 0.0005 0.1991 0.0634 0.1667 -0.017 -0.0276 0.2019 -0.1882 0.0608 -0.0341 -0.081 0.0227 0.1262 0.0641 0.3002 0.0875 -0.0572 -0.3751 -0.0251 -0.0372 0.4106 0.3767 0.2462 03154
water source 4 -0.1176 0.0609 0.0891 -0.2314 -0.2066 -0.3304 0.0228 03112 -0.4609 03411 0.2975 0.0666 0.1231 0.0171 0.0357 -0.1128 -0.152 0.1447 0.0138 -0.0268 0.0096 0.0093 0.132 0.3577 0.1057 0.1375
toilet facility 1 03138 -0.1491 -0.0203 -0.1797 -0.008 -0.092 -0.1497 -0.1861 -0.1583 -0.0288 -0.1596 -0.0183 -0.3249 -0.2131 0.0281 0.0144 -0.0228 0.0244 -0.0438 -0.2592 0.0551 0.018 0.0846 0.1207 -0.0243 -0.0031
toilet facility 2 -0.1846 0.0838 -0.0468 0.0854 0.1068 0.1316 -0.5256 0.4046 0.2365 0.0652 0.3472 -0.0068 0.093 0.095 0.0431 -0.0481 -0.0297 0.1067 0.0542 0.0496  -0.0566 0.0015 -0.1136  -0.2541 -0.0019 -0.0007
toilet facility 3 -0.1961 0.096 0.0341 0.1653 0.0429 0.2383 0.3482 -0.4791 -0.1919 0.0454 0.2496 0.0377 0.301 0.207 -0.0429 0.0157 -0.0369 -0.0165 0.0397 0.2435 -0.0781 -0.0151 -0.0453 0.0705 0.0018 -0.0001
toilet facility 4 -0.139 0.0671 0.0501 0.0389 -0.1583 -0.2646 0.459 0.4614 0.256 -0.0799 -0.3976 -0.0016 0.138 0.0402 -0.05 0.0091 0.1205 -0.1472 -0.0278 0.134 0.0555 -0.0171 0.0261 -0.0202 0.0452 0.0068
wall material 1 0.0701 -0.1879 04271 0.3006 -0.336 01114 -0.1564 -0.0372 0.015 -0.0136 0.0006 0.1406 0.2255 -0.167 -0.0472 -0.201 -0.1425 -0.1962 -0.091 -0.1396 0.1411 -0.3077 0.0941 -0.0416 0.3314 -0.2696
wall material 2 0.0685 -0.0095 0.1964 -0.0001 0.5606 -0.4691 -0.0417 -0.1372 0.0466 0.021 -0.0679 -0.0412 0.1084 0.3378 -0.0133 -0.0775 0.0721 0.1688 0.1342 -0.1102 0.0116  -0.0184 0.0311 -0.0421 0.3426 -0.2763
wall material 3 0.1738 0.084 -0.4706 -0.2341 -0.1719 0.2997 0.1404 0.1254 -0.0931 -0.0704 0.0658 -0.0881 -0.1046 0.2129 0.0817 -0.1934 0.161 0.076 -0.0929 0.0276 0.0087 -0.0781 -0.0052 -0.0167 0.4659 -0.3742
wall material 4 -0.3166 0.0692 0.0194 0.008 0.0161 -0.0206 -0.0192 -0.0284 0.0344 0.0801 0.0014 0.0167 -0.1782 -0.4154 -0.0434 0.4576 -0.1509 -0.048 0.0697 0.1312 -0.136 0.344 -0.1049 0.0972 0.3984 -0.3256
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