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Abstract

Background: South Africahasa dualhigh burden of HIV and nowommunicable diseases
(NCDs) In aresponse to the dual burdentbése chronic diseaseabe National Department of
Health (NDoH) introducedh pilot of the Integrated Chronic Disease Management (ICDM)
modelin June2011in sele¢ed Primary Health Care (PHC) facilitieene of the first of such
efforts by an AfricarMinistry of Health The main aim of the ICDM modes$ to leverage the
successsof theinnovative HIV treatment programe for NCDs in order to improve the quality
of chronic disease care and health outcomesloftchronic disease patientSincetheinitiation

of the ICDM model little is known about the quality o€hronic care resulting in the

effectiveness of tamodelin improving health outcomes of chronic disease patients.

Objectives: To describethe chronic disease profile angbredictors of kalthcare utilisation
(HCU) in a rural population in a South African municipality; aasbesgjuality o care and
effectiveness of theéCDM model in improving health outcomex chronic diseasgatients

receiving treatment in PHC facilities

Methods: An NDoH pilot study was conducted in selected health facilities in the Bushbuckridge
municipality, Mpumalanga province, northeast South Africa, wleepartof the population has
been continuouslymonitored by the Agincourt Health arfsbcicDemographic Surveillance
System (HDSS) since 1992wo main studies were conductéal address the two research
objectives.The first studywas a situation analyst® describethe chronic disease profile and
predictors of healthcaretilisation in the populationrmonitored by the Agincourt HDSS he
secondstudy evaluaed quality of carein the ICDM modelas implementedand assessed
effectiveness of thenodelin improving health outcomes of patients receivirgatmenin PHC

facilities. This secondstudy ha three components (1) a quditative and (2) a quantitative
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evaluaton of the quality of carein the ICDM model and a(3) quantitative asseseent of
effectiveness of the ICDMhodeli n i mpr ovi ng pat.iTeetwo sdinstades | t h 0
have been categorised into thtmeadthematic areaschronic digase profile and predars of
healthcare utilisation; wgity of care in the ICDM model; andhcanges i n patient

outcomes attributable to the ICDM model

In the first studya crosssectional survey to measure healthcare utilisation was targeted at 7,870
adults 50 years and ewr permanently resig in thearea monitored by thagincourtHDSSin

2010, the year before the ICDM model was introdu&stondary dta on lealthcare tilisation
(dependent variablg)socicdemographic variabledrawn from the HDSS, receimf social
grants and type of medical ajshdependent variablesyere analysed Predictors of HCU were

determined by binary logistic regression adjusted for sdermographic variables

The quantitativecomponent of theecondstudy was a&rosssectionasurveyconductedn 2013

in the seven PHC facilities implementing the ICDM model in the Aginceuttdistrict
(henceforth referred to as theDM pilot facilities) to better understand the quality of care in the
ICDM model Avedi s Donabefthe @lationships Heteveen structure, process, and
outcome(SPO)constructs was used to evaluguality of care in the ICDM modedxploring
unidirectional, mediation, and reciprocal pathwayur hundred and thirtfive (435)
proportionately samplegaientsO 1 8 aycethesesenoperational managers tfie PHC
facilities responded to an adaptsdisfaction questionnairevith measures reflectingtructure
(e.g. equipment), process (e.g. examination) and outcome wWeigng time@ constructs
Seventeen dimensions of care in the ICDM model were evaluated from the perspectives of
patients and providerg&ight of these ¥ dimensions of care atbe priority area®f the HIV

treatment programme used as leverfagemproving quality of care in thECDM model: supply

Xiv



of critical medicines, hospital referral, defaulter tracing, prepacking of medicines, clinic
appointments, reducing patient waiting time, and coherence of integrated chronic cisegse
onestop <clinic me et i ng. Anstousttiral egfiatiorp mnddel evastfis @ ne e ¢

operationakeDonabedi anopat hatsfhcion sceréesn g

The qualitative component of the second study wagase studyof the sevenICDM pilot

facilities conducted in 2018 gain indepth perspectives dfealthcare providers and users
regardingguality of care in the ICDM modeOf the 435patientsreceivingtreatmenin the pilot

facilities, 56 were purposively selectéor focus group discussionén in-depth interview was
conductedvith the severoperational managswithinthe pilotfacilities and thenhealth manager

of the Bushbuckridge municipalitualitative data were analysedittvMAXQDA 2 software,

to identify 17 a priori dimensions of iaand emerging themek addition to the emerging

themes, odes generated in the qualitative analysee underpinned byAvedisDonabedi ands

SPOtheoetical framework

A controlled interrupted timseries study was conducted for the 435 patients who participated in
the crosssectional study in the ICDM pilot facilities and 443 patients proportionately recruited
from five PHC facilities not implementing the ICDM model (@parison PHC facilitiesn the
surrounding areautside the Agincourt HDSS) from 202013.Health outcome datéor each
patientwere retrieved from facility records at-&the points(months)during the study period

We performed autoregressive moving r@age (ARMA) statistical modelling to account for
autocorrelation inherent ithe time-series data. The effect of the ICDM model on the control of
BP (<140/90 mmHg) and CD4 counts (>350 cellsAnwas assessed by controlled segmented

linear regressioanalysis.
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Results: Seventyfive percent (75%) of the 7,870 eligible adults 50+ responded thehkh

care utilizationsurveyin the first studyAll 5,795 responders reported health problems, of whom
96% used healthcare, predominantly at public healtiities (82%). Reported health problems
were: chronic noitommunicable diseases (41%.g9. hypertension), acute conditions (27%

e.g. flu), other conditions (26%e.g. musculoskeletal pain), chronic communicable diseases (3%
e.g. HIV and TB) and injues (3%). Gironic communicable (OR=5.91, 95% CI: 1.44, 24.32)
and norcommunicable (OR=2.85, 95% CI: 1.96, 4.14) diseases were the main predictors of

healthcare tilisation.

Out of the 17 dimensions of casssessed in the quantitatieemponent of theuality of care

study operational managers reportelissatisfaction with patient waiting time whileapients
reporteddissatisfaction withthe appointment system, defauligacing of patients and waiting

time. The mediation pathway fed perfectly withthe data (coefficient of determination=1.00).

The structural equation modeling showed th@aticture correlated with process (0.40) and
outcome (0.75). Given structure, process correlated with outcome (Pe88nt® per cept i on
availability of equipment, supply of critical medicines and accessibility of care (structure
constructhada direct influenceon the ability of nurses to attend to their needs, be professional

and friendly (process construct). Patients also perceivedhbse process dimensions directly
influenced coherence of cgpeovided competence of the nurses andc
nurses (outcome construcffhese structureelated dimensions of care directly influenced

outcomerelated dimensions of cavathout the mediatig effect of process factors.

In the qualitative study, amager and patient narratives showed inadequaciesructure
(malfunctioning blood pressure machines and staff shortpgedess(irregular prepacking of

drugs); andoutcome(long waiting times). Patients reported amgpertension drug stoebuts;
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suboptimal defaultetracing; rigid clinic appointments; Hivelated stigma in the community
resulting from defaultet r aci ng acti vities; and gomeeialn ment
activities in the consulting rooms during office hours. Managers reported simultaneous treatment
of chronic diseases by traditional healers in the community and thought there was reduced HIV

stigma because HIV and NCD patients attended the same cli

In the controlleeinterrupted time series studlye ARMA modelshowed thathe pilot facilities

had a 5.7% (coef=0.057; 95% CI: 0.056,0.098,0.001) and 1.0% (coef=0.010; 95% CI:
0.003,0.016P=0.002) greater likelihood than the comparison facditet o cont r ol pat.
counts and BP, respectively. In the segmented analysis, the decreasing probabilities of
controlling CD4 counts and BP observed in the pilot facilities before the implementation of the
ICDM model were respectively reduced by 0.2886ef =-0.0023; 95% CI-0.002650.0021,

P<0.001) and 1.5% (Coef9.015; 95% CI:0.016;0.014;P<0.001).

Conclusions: HIV and NCDs were thenain health problems angredictors of HCUin the
population This suggests thgtublic healthcare services for chronic diseases a priority
among older peoplm this rural setting There was poor quality of careportedin five of the
eight priority areas used as leverage for the control of NQi@$erral, defaulter tracing,
prepackingof medicines, clinic appointmés and waiting timg hence the need to strengthen
services in these areaBpplication of the ICDM model appeared effective in reducing the
decreasing trend in controllinga t i @Dd tosinds and blood pressuBeiboptimal BP control
observed in this studynay have been due pwor quality of care in the identified priority areas
of the ICDM model andinintended consequences of ttd®M model such as work overload,
staff shortagemalfunctioning BP machineanti-hypertension drug stoeuts and HI\trelated

stigma in the communityHence, the HIV programme should be more extensively leveraged
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improve the quality ohypertension treatmenh order to achieve optimal BP control the
nationwide implementation othe ICDM modelin PHC facilities in South Africa and,

potentially, other LMICs

Keywords: Adults; predictors; healthcardilisation; HIV ; Chronic ron-communicable diseases
(NCDs) Primary Health Care (PHC)Health Outcomes;integrated Chronic Disease
Management (ICDM) Model; Avedis Donabediangaty of care;Structural equation odel;
Interrupted TimeSeries; Segmented regression; multilevel regressdgmcourt HDSS study

site; South Africa.
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Preface

fiWe need a comprehensive, integrated approach to service delivery. We need to fight

fragmentation .

Margaret Chan, Director Genewalthe World Health Organizatio2007.

fANn Ideal Clinic is defined as a clinic with good infrastructure, adequate staff, adequate
medicine and supplies, good administrative processes, and sufficient adequate bulk supplies. It
uses applicable clinical poles, protocols and guidelines, and it harnesses partner and

stakeholder suppart.

National Department of Health, Republic of South Afri2a15.

There had been a global consensus that the vertically contigl\édireatmentprogramme
resuled in fragmented chronic disease canence, the clamour led by Margaret Chan to fight
this fragmentation through the integration of HIV and NCD servicesstherefore extremely
excited to discover hat my PhD research wasbout nonitoring chronic dseases and HIV
progression and management in rural primary health (PHC) in South Africa.This wasan
opportunityfor me to conduct a study that woulcbntribue to understandinghronic disease
careby evaluaing an interventionnitiated to address the colliding epidemics of chronic non

communicable diseases (NCDs) and HIV in South Africa.

The timing of my PhDseemedappropriate because tiéDoH in South Africa wasfire-
engineering its PHC facilities of which the Integrated Chroni®©isease Mnagement (ICDM)

XXX



modelis a componentThe ICDM model seeks to leverage the successes oveheal HIV
treatmentprogramme for the poorly managed roommunicable diseases (NCDs) in order to

improve the quality of care for NCDsith the expectdgon of improving health outcomes of

chronic disease patientSuided by my supersors on arrival in South Africd commenced an

extensive review of the literature on existing theoretical frameworks for evaluating health
interventions. | was overwhelmdsy the plethora otheoretical frameworks used to evaluate

health interventions or health servicasd unsure which of these frameworks to adapt as my
conceptual framework Fur t her |l iterature search reveal e
process, andoutcome framework proposed in the 196Qsunderpinned the planning and
implementation of the pilot of the ICDM model in South Africa; ¢teenthe rationale for
adapting Donabedi an6s qbatityaoheaveonrtHdCDMmodehinany uat i n g

PhD research

This encounter with the literatuesd constant guidance by my supervisors gave me a sense of
how to developa thesisprotocol that focused on evaluating the quality of care in the ICDM

modeland the effectiveness of the I®DmModel in improvingpti ent s6 heal th outc

This thesis adopts a modern style (thesis with publications style) of thesis writing by
incorporating an integrating narrative with four journal articlége thesis presents the findings

of the chronic disease profile in the population served by the health facilities in which the pilot
of the ICDM model was implemented. Moving from the population to ghblic health
facilities, this thesis alsprovidesthe esults of arevaluationof the quality of care in the ICDM

pilot facilitiesand thec h a n g e s  ihealthpwcomeatmitutabde to the ICDM model.

XXXili



This thesis is divided into two parts: part one is thegnateng narrative which synthesises the
resuts of all the thesis papeand their implicationsyvhile part two presents the four papers that

make up tis thesis.
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1.0 Introduction

The World Health Organization (WHO) defines chrodiseasess those requiriniongoing
managemenbvera peri od of years or decadeso coveri
expanding beyondhronicnoncommunicable diseases (NCDse)includesome communicable

diseases such athe Human ImmunodeficiencyVirus (HIV) infection and the Acquired
Immunodeficiencysyndrome (AIDS)(1). Thisis due to theecognition of the transformation of
HIV/AIDS to a chronic conditiors a resulbf increasing life expectancy which is an outcome of

rapidly expandingoll-out of Antiretroviral Treatment (ART{2, 3)

South Africahas adual high burden ofHIV/AIDS and NCDs. The combinednd growing

epidemics ofthese chronic conditonsave i mpli cations for South /
which has yet to adapt to the lortgrm continuity of care for chronic diseagés The NDoH in

South Africa introduceanintegrated chronic disease management (ICDM) miodalresponse

to the dual high burden of HIV/AIDS adCDs. In 2013 a nationalpilot of the ICDM model
commencedn selectedPrimary Health Care (PHC) facilitiesint hr ee of Sout h Afr
provinces i.e. Gauteng, North West and Mpumalangae main ainof the ICDM modelwasto

leverage the innovativellV treatment programme for NCOs order toimprovethe quality of

chronic disease care amalth outcome®f chronic diseasepatients The ICDM model isa

major initiative of theNDoH, one of the first of such efforts by an Africihnistry of Health.



This thesis evaluatiquality of care in the ICDM model arabsessedffectiveness of the model
in improving health outcomes of chronic disease patients recdrgagnenin PHC facilitiesin

the Bushbuckridgenunicipalitysituated in Mpumalanga province, northeast South Africa

1.1 Problem statement

Societies experience naepidemiologic transitioras they strive to achievemodernsation
Epidemiological transitiona concept developed by Abdel Omran in 19%fers totransition

from high mortality and fertility to low mortality and fertility as a country undergoes the process

of modernisation from a developing nation to a developed n&hiprOmran described three
Afageso in the process of moder nti s@adeonof thec
eg demi csd® and Oage anfadde ge(B)evaasytdsow and Midde man
Income CountriesL(MICs) are at different ages of the epidemiological transition and the speed

at which each country moves from one phase to another depends on -spectfic

geographical, cultural and sogmlitical factors.

Modernisationand economic growtlhave engendeed biomedicalinnovations leading to the
replacement of infectious diseases watironic conditions. The latter adeie toincreasing life
expectacy which is stimulatedby improved public health servicewater and environmental
sanitation; andincreasingsocicbehavioural risk factorsuch agobacco use, physical inactivity,

harmful use of alcohol and unhealthy diet

HoweverOmr andés theory of sequenti al transition f

reversed due to the HIV/AIDS epidemic in sBhharan Africa(6), with some countries



experiencinga highmortality at younger agesThe expanded use oAnti-Retroviral Treatment
(ARTS) increased life expectaneyhich isdefined aghe probable number of years a persvill
live after a given ages determined by the mortalitate in a given geographic ar¢a).
Consequently, there has been a rise in the burdemg@hssociated nenommunicable co
morbidities AANCC) among people living with HIV (PLWHIV)comparable to the general
population (2, 3) On the other handsome opportunistic illnesses associated with HIV
infections (e.g. cervical cancer) are NCDs in their own r(@htHence, African countries are

witnessing an increangdual burderof NCDs andHIV.

Non-communicable diseases are currently the leading cause of death g(8halgarly three
quater of these deaths occur in LMIC8) which haveageadjusted mortality rates nearly twice
that ofhigh-income countrie$9). Mortality due toNCDs will increasen the next two decades

(10) with Africa havingthe greatest increagel).

Since the bginning of the HIVAIDS epidemic,over 78million people have been infectedth
the virusand39 million people have died &IDS (12), thereby makingHIV/AIDS one of the
most explosive epidemics the world has ever witnedse®011,nearly 70% of the34 million

PLWHIV worldwideresidedn SSA(12).

Similar tosome African countriesSouth Africa is experiencing a dual burderHd¥ and NCDs
which have been described as diseases on a collision ¢d8)sk 2014,the prevalencef HIV

in South Africa was estimated at 10%me of the highest in Africél4) while NCDs accounted



for 43% of all deathg§15). The high NCDrelated mortality in South Africa has been attributed to
poor managment of NCDswithin the healthcare systerfi6, 17) and fragmentedchronic
diseass serviceg4, 18) It has been reported in the literature thadpmanagement of NCOs

a consequence ofion-systematic implementation of treatment guideline; -oonsultative
process with relevant stakehetd in the development gliidelines; skepticism about durability
of the guideline; conflict with local practs; health system problems and patient be(ik®3.
Pati entsd poor Kk ntonslare dgg prescfiptionshnetibeing cecorded in the
medical recordfiave also been identified as factadversely affecting optimal magement of
NCDs (17). The high morbidity/mortality associated wittNCDs and the fragmentation of
chronic disease cat@veimplicationsforSo ut h A f r healthcars syghruwhithhas yet

to adapt to théong-term continuity of caréor chronic diseasy4, 18)

Tackling the dual burden of HIV/AIDS and NCDs seems feasible dtleetmommonalities that
are relatd to their progression; preventipmnd control. For instancéjlV and NCDs have
minimal or no symptomat early stages of onset, thiexjuiring a model of cardifferent from
acute care model. @dh HIV and NCDs require ongoing clinic appointment/attendance,
acherence to medicationgnessitating approachssch asdeveloping appropriate appointment
and medication reminder systems, adherence, commdwiliyw-up, selfmanagement and

referrals(2).

Following the evidence that integrated chronic disease care improves @a&teaith outcomes
and minimisesHIV-related stigma(19), the Joint United Nations Programme on HIV/AIDS

(UNAIDS) recommends an integrated approachclaronic disease managemégj, using the

4



building blocks described in the Innovative Care for Chronic Conditions (ICCC) framé®ork

In a response, the NDoid South Africa initiated the Integrated Chronic Disease Management
(ICDM) modelwhich isa component of the PHC reengineering strategy to strentjte@ublic
healthcare system(20-22). The ICDM model adopts a diagonal approaichleveragingthe
innovations of the verticalilV programme for scalingp or supporhg services foNCDs (22).

Such innovationsinclude programme approaches(peer programmes, defaulter tracing
initiatives, multidisciplinary teams, and community engageméod)s (registers, charts, forms
and medical records) argystemgmonitoring and evaluation, improving quality, supply chain

and procurement, referring people and processing of specif2gns)

Following the initiation of the pilot othe ICDM modelin South Africa there isa paucity of
publishedliterature on the effectiveness of the model in improving the qualityinbegrated

chronic care and health outcomes of chronic disease patients.

1.2 Study justification

Initiation of the ICDM model as a response to thual high burden of HIV and NCDs in South
Africa presents an urgent necessity to better understand how the model Afbréagh a flot
study in Cambodiademonstratethe feagility of anintegrated care for HNand NCDs(2, 19)
there is a pressing need for local data on an integrated chronic disease approach invAfrica g

the socieeconomic and geoultural differences acrosettings

In Uganda, a multidisciplinary initiative for integrated management of NCDs was formed in

2013 with @ aim ofreframing integated health service deliverigut there was ndata to show



the feasibility of this initiative in improving the quality of intetgd chronic care and health

outcomes of chronic disease patigi2(3).

Two proofof-conceptpilot studies tofurther understand the status of NCD services and the
feasibility and effectiveness of adapting HIV programmlated tools and systems for patients
with diabetes mellitu¢DM) have been conducted Irealth facilities inSwaziland and Ethiopia

(24). Significant gaps in the strategies, systems and tools used to support DM services in both
countries were identifiedind acontinuum of approaches in leveraging HIV programme for
NCDs was recommendedo implementers and policy maker$hese approachesncluded
integration of chronic diseasservices,p ar al |-Bylsi @ e 0 d doe theviongitedmal
management of all chronic disegsand an intermediate approach in which clinical services are
not integréed, but the systems behind these servifeg. use ofguidelines training
procurement of drugs and supplidaboratory systemsand monitoring and evaluatiprare
shared (24). Although data on process indicators were measured, there was a dearth of
information on the health outcomes of both HIV and DM patiemtslentify opportunities for

diffusion of innovations in the HIV programme.

In SouthAfrica, little is known about the effectiveness of the ICDM modeiniproving the
quality of chronic disease amealth outcomesf patients since initiatioof the modehs a pilot
programme in 200L This study will add tdhe existing body oknowledge by contributintp the

national andjlobal debate on the feasibility of leveraging the sua@see$thennovations of the



HIV treatmentprogramme to support or deaup services foNCDs, particuldy in LMICs, by

evaluating theCDM model used in South Africa.

1.3 Hypothesis, research aimand researchobjectives
1.3.1 Hypothesis

| hypothesisen this thesis thathe ICDM modelhas ledto changes irkey healthoutcome
indicators of patients (e.g. Bood pressure (BP) and CD4 cosghtsince the model was
implementedin 2011 in selectedPHC facilitiesin the rural Bushbuckridgenunicipality of

Mpumalanga province

1.3.2 Research am

1. To profile chronic diseases andetermine thepredictors of healthcare utilisation by
adults50 years and oldenithe populationevaluatethe quality of careprovidedin the
ICDM modelimplemented in selected PHC facilities in a rural South African setimd)
assesgshe effectiveness of the modeh improving key health outcomes opatients

receiving treatment fachronic disease

1.3.3 Researchobjectives

1. To profilechronicdiseassanddetermine thgredictors of healthcardilisation by adults
50 years and older ithe population in201Q the year before the ICDM model was

initiated

2. To evaluatehe quality of car@rovidedin the ICDM modelin 2013.



3. To assesthe perception opatients(P) and operational managgidM) regardingquality

of care in the ICDM modeh 2013.

4. To assesgshe effectiveness of thd CDM mo d el in controlling |

(>350cells/mm) and blood pressui&140/90 mmHg)rom 2011 to 2013.

1.4 Thesis themes

1.4.1 Overall theme

The overarching thema this thesigs anevaluationof the ICDM modelwhich was initiatedas
aresponse to thdual burden oHIV and NCDsin South Africa, aLMIC undergoing a rapid

healthtransition

1.4.2 Specific themes

1. Chronic dsease profileand predictors of healthcare utilisatohhis themedescribeshe

main chronic diseases and predictors of healthddigationa mong adul inshe O 50
year before the ICDM model was initiated. Thispulation profile of chronic diseases
provides a sense of what is to be expected in the PHC faciitiesethese adults seek

healthcare

2. Quality of care in the ICDM modeThis theme has quantitative and qualitative components
that contribute to understanding the quality of care in the ICDM model which determines the

effectiveness of the model i n i mproving key

3. Changes n p ahealte outcasnéattributable to the ICDM modeDbjective assessment

of t he changes i n p pavides @ tbsttér urdersiahding of dhet ¢ o m



effectiveness of the ICDM model impacting the health of patients for whom the model

was intended.

Tablel: Relationship between thkdsis themg researclobjectives andthe papers responding
to the researchbjectives

Papers
Themesand researchobjectives I Il 1] \Y%

Theme 1: Chronic dsease profileand
predictors of healthcare utilisation

Researclobjectivel:

Whatwere the main chronic diseases and
predictors of healthcardilisation by adults 50
years and older in 2010 the year before the ICI
model was initiated?

Theme 2:Quality of care in the ICDM model

Researclobjective2 (Quantitative method):
What was the quality of care in the ICDM maogle P

Researclobjective3 (Qualitative method)

How did the patients and operational manager:
perceive the quality of chronic disease care in p
ICDM model?

Theme 3: Ch an deakh outaomeg
attribut able to the ICDM model

Researclobjective4:

Was the ICDMmodeleffective in controlling
patientso6 CD4 c)andblbod(
pressure (<140/90 mmHQg)?




1.5 Conceptual framework

Figure 1showsthe conceptual frameworkor this PhD thesislt was adapted from the MO0 s
Innovative Care for Chroni€onditions (ICCC) frameworkl), which also underpins the ICDM
model developed by the NDoH in South Afri¢gz0). The ICCC frameworlacknowledgeghat
healthcareservicesfor chronic conditionsare inherently different from healthcaservicesfor
acute problems; therefore, acute care models cannot be applied to chronic diseabkecare.
framework highlightghe hierarchical levels of interaction betwesrlevant stakeholdersoles

and activitiesof stakeholdersand expected outcomed these interactionsll of which are

necessaryor long-term continuity of care for the management of chronic conditions

The micre, mese, and macrdevels of healthcare refer tihe patient interaction level the
healthcareorganisation'communitylevel andthe policy levelrespectively(1). Theselevelsare
described as building blocks that can be used to create igedehealthcare system that can
more effectively manage lorigrm health problem#t the micrelevel, optimal outcomes occur
when there is a triad of partnership betweatigmts and familieshealthcare teamsand
community supporter with an underlyag notion that each member of the triad needs to be
informed, motivated and prepared to manage chronic disedsashermore, lie framework
recognisesncreased attention to patient behaviaavell ashealthcare worker communication
for optimal health atcomes At the mesdevel, community resources must be integrated to
make significangain, while fealthcare organisatiomseed to seamline services, build capacity
of the health workforce, focus on preventiand establistareliable healthinformation tracking
system forpatients receiving treatment fahronic condions. Governments need tguide
policy-making and seftandards for quality of care thie macreevel.
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The interactive feedback loops in the roles and activitiek stakeholérs at various levels
highlight how events at one level influence actions and events at another level. For instance,
p at i isteracto®with health workerat the micrelevel may elicitresponses from healthcare
organisation/communityt the mesdevel. The latter are responsive to policiasthe macro

level whichin turn influence patientat the micrelevel and the feedback loops perpetuate.

Interactions between stakeholders at various levels are expected to produce outcomes; conducive
policy envirorment, better quality of care and optimal patient health outcomes atabes,
mesao, and micrelevel, respectivelyFurther details of the ICCC framework have been provided

in the literature review section as one of the initiatives to reduce chronisdibarden.

This thesis through the thregreencoloured ovakhaped callout bubbles Figure 1 assessed
andbr evaluatedhe expected outcomes of the hierarchical levels of interaction between relevant
stakeholders in the pilot implementation of @M model availability of and an analysis of

an ICDM policy to create an enabling environment for the operational implementatitire of
ICDM model (macralevel), quality of care inthe health facilities(mesalevel) and optimal

patient health outcomémicro-level).
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The innovative care for chronic conditions framework
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2.0 Literature review

This section presenta review of the literatur@n the epidemiologictransition theoy that

underpirs the dual burden of HIV and NCDs ibMICs and South Africa initiatives to

strengthen health systeyrand strategieto reduce chronic disease burden. Subsequent sections

high i g h't Sout h Af ri ca d&helink loetween tpal ICDM todel and the d a r d
national core quality standardbg link between the ICDM model and the Primary Health Care

(PHC) reengi neering i ni tiat i vand treedreticll drantewwmdks fof r i c a 6

evaluating health interventions
2.1 Epidemiological transition in low- and middle-income countries

SeveralLMICs are at different stages in their epidemiological transitibilowever, the speed at

which each country transitdepend on contextspecific geographical, cultural and soe€io

political factas. In the 1950s,pogr ess was sl ow in countries bal
and famined where | ife expectancy was | ow. T
infectious digase benefited only a fraction of the population, mostly url§as). At a later

stage, life expectancy increased because the health systems reached their full capacity to contain
widespread endemic diseases was the case in Chile and Kaorklowever, as these LMICs

moved closer to life expectancy levels reacheldigm-income nations, the pastowed againn

the 1980%ecause there was no longer much to be gained in the field of infectious d{@&ses

Although Tunisia in orth Africa continued to make gains in life expectantg pace slowed
drasticallyin Zimbabwe, Zambia, Betvana, Rwanda, Namibia in southern Africa and Uganda

in east Africawith the arrival of the HIV/AIDS epidemifFigure 2) (26). In South Africa,the

HIV/AIDS epidemic significantly contributed to the drastic reductionfm éixpectancy from 62

years in 1990 to 50 years in 2007, when the use of AfRarted tdoecamemoreavailable(27).
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However, here has been a significant reduction in populaewel mortality following the roH

out of ARTs in South African 2014(28) and other susaharan African countrig¢g9, 30)

Life expectancy at birth Life expectancy at birth
85 83
80 80
B
75 75 | Korea
70+ 0+
65 | L . 65 E}..
Tunisia Tunisia
Chile

60 60 L Zimbabwe

35 F 55 -

30 50 L

45 F 45 |

A

Nigeria

40 40 +

1 1 1 1 315 1 1 1

35
1930 1960 1970 1980 1990 2000 1950 1960 1970 1980 1990 2000

Figure2: Changes in life expectancy since the 1950s: N8ahth convergences (A) and South
South divergences (B)
Source: United Nations 20@25)

2.1.1 Epidemiological transition in South Africa

In South Africa there isanemergence of pattern of mulimorbidity (ceexistence of more than
one chronic diseaséljfferent from thatpreviously described ithe literature This is referred to
as comorbid noitommunicable and infectious chronic diseageg. TB) andis common in
younger age due to the high prevalence of HIV/AIDS in young pe(iile These mlti-

morbiditieshave been attributed iacreasing life expectancy due ART roll-out; andthe risk
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of dysglycaemia32) and cardiometabolic syndron{83) associated with some antiretroviral

drugs

Use of ART is not the only contributor to the epidemiological transition reportedaimy

LMICs. Obesityhas also been reported as a major contribiatdine emergence dfietrelated

NCDs (e.g.cardiovascular diseases and diabeitesdults(34). Childhoodobesityhasalsobeen
reported inSouth Africa (Kimani) and other LMIC%glishadi8), and is a driving force behind

the emergence dafardiovascular complications, and type | and type |l diabeteiy(9). Of

further concern is the fact that obese children are likely to become obese adults; hence, fueling

the epidemic of NCDand the attendant cardiomestib syndrome over timeRgilly 9).
2.2 Burden of chronic communicable andnon-communicable diseases

Chronic nm-communicable diseases (NODare responsilel for twothirds of all mortalities
worldwide, with 80% of these deaths occurrind-MICs (8). The total annual number of deaths
from NCDsis estimated tancrease to 55 million by 203@0), with Africa having the greatest
increase of 27%11). NCDswill have aremarkable impact on the world's overall disdaselen
and healthcarbecause they arhe leadingcause of mortality irsix middle-income countries
(China, Ghana, India, Mexico, Russia, and South Aftica) hos42% of the world's 1.4 billion
people aged 50 years and oldeouth Africahas thehighest prevalence of hypertension among

these countrie$35).

But chronic conditions are not limited to NCDs alone. There is increasing recognition of the

transformation of chronic communicable diseases such as Human Immunodeficiency Virus
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(HIV) to a chronic condition due taapidly expanding Antiretroviral Treatment (ART) which
fuel the emergence afgerelatedchronic conditiong2, 3). Chronic diseases now include all
health problems that require ongoing management over a perio@rsf giedecadesxpanding

beyond the traditicad NCDs to include HI\{1).

In South Africa thereis adual bureén ofHIV/AIDS andNCDs (13). In 2014,NCDs accounted

for 43% of al deaths(15) and the overall prevalence of HIVwas estimated at 10.2%44);
making South Africa the country withighestHIV prevalencein Africa. The main NCDs in
South Africa are hypertension and diabetes mellitus with reported prevalence ¢B&Band

7% (37) in the adult populatiarniThe combined epidemics of HIV and NCDs have implications
(e.g. overburdened infrastructure)or Sout h Africads public healt
adapt to the longerm continuity of care for chronic disease patiefite challenge posed the
overburdened and weakened public healthcare sybtethese chronic diseasegrdands an
extraordinaryresponsg38). Given the ncreasing burdeof chronic diseasewhich require a
chronic care model for long term continuity of careis crucialto strengthenthe already
overburdene@nd weakenetealttcaresystems for improved health outcomes of chronic disease
patients.The next section highlights international and national initiatieestrengthen health

systems anthckle chronic disease burden.
2.3 Health systemstrengthening

In rethinking the link between health and development, arguments were made by the World
Bankin the 1990sn favour of a policy on increased investment in the health sy$89y The

health sector therefore becam@rime target for reforsmbasedon the ideological assumption
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that marketased systems are the most efficient ways to produce and distribute heg#tbgare
Although this pticy led to improvements in human development indices in many high income
countries, it resulted in health inequality and worsened poverty levels in many LOESs
Following, at least, adecadeof huge investmentghere was a paradigm shift from market
oriented health systems to the notion of health system strengtheving realisedthat market
based systemsvill not automatically protectpoor peopleor guarantee universal access to

healthcard41).

2.3.1 A health system framework

The WHO defines health system asonsisting of allorganisations people and actions whose
primary intent is to promote, restore onaintain health(42). In 2007, he WHO developed a
frameworkfor action to address thegent need to improve performanmehealth systemshis
framework has six building blocks: servidelivery; health workforce; information; medical
products, vaccines and technologies; financing; and leadership and govefigaoe3]. These
six building blocks areonsidered necessaty improve outcomes thugh desirableattributes
such asaccess, @verage, quality and safetJhese building blockalsoseekto identify WH O 6 s

priorities and provide a means of idenitity gaps for addressing courgpecific challenges
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SYSTEM BUILDING BLOCKS OVERALL GOALS / OUTCOMES

SERVICE DELIVERY i
HEALTH WORKFORCE i ACCESS IMPROVED HEALTH (LEVEL AND EQUITY) i
COVERAGE
INFORMATION i RESPONSIVENESS i
MEDICAL PRODUCTS, VACCINES & TECHNOLOGIES i SOCIAL AND FINANCIAL RISK PROTECTION i
QUALITY
FINANCING i SAFETY IMPROVED EFFICIENCY i

LEADERSHIP / GOVERNANCE i

Figure3: The six building blocks of a health system
Source: World Healtrganization 200742)

However,addressing countrgpecific health systenthallengesmay not be feasible using the
simplistic approaclutlined inthe WH O &stinctbuilding blocks(42). A pragmatic response to
health systemchallengesfacing many countriesshould ecognige the interactions and
interrelationships betweehe six building blocks of the health system and between the various
individuals within the health systeffigure 4) In 2009,de Savigny et al. offered a fresh and
practical approach to strengtheningalth systems hr ough A sy swhentheystatbdi n ki n
thatfithe building bbcks do not constitute a systamy more than a pile of bricks constitutes a
functioning building. It is the multiple relationshipsd interactions among the blockshow

one affects and influences the others, and is in turn affected by ttirexhconverts these blocks

i nt o a (48).yIkeyemphasised that health systeans often seen asmonolith in which
little attention is paid to the interactioamongits component partgle Savigny et alsuggested

a peoplecentred health system in which individuals, civil society organisadodsstakeholder
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networks are placed at the centre of the health systmeWvorkand are key actors with health
workers, maagers and policy makers in influencing each of the building blo€kbe health
system(43). Health systems arehaped byboth structuralor hardware(e.g. organizational,
policy, legal and financing frameworksnd social or software(e.g. norms, traditions, values,
roles and procedurp®lementsof the health systejrwhich in turn, influence health system
performance(44). In order to identify actions to strengthen health systems, researchers and
policy-makers should consider making changes that are likely to imprové reetems

performance by targeting its hardware and software compof@ehts

GOVERNANCE

MEDICINES and

TECHNOLOGIES INFORMATION

PEOPLE

HUMAN

RESOURCES FINANCING

SERVICE
DELIVERY

Figure 4: Thanterconnections among the hiifg blocks ofa health system
Source: de Savigny and Adam, 2009(32)
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2.3.2 Primary health care (PHC) re-engineering

With the growingrecognition thathe healthrelatedMDGs will not be metby September 2015
without improvingthe health systen{45) throughprimary health car@approach(41), a PHC
straegy has been applied asthe heal t h  ergasistienal 8tsategy and underlying
philosophyin South Africa(46). There is evidence thatrengthened primary levelf care leds
to improved population healtim LMICs suchas Brazil, Costa Rica and Culp47). Lessons
learned from Brazil informed the NDoH in South Africa teeregineer its PHC syste(d8). The

PHC reengineering frameworé&f the NDoH is shown in Figure 5

The PHC reengineeringcurrently underwayn South Africaconsists of three streams District
Clinical Specialist Tean{DCST) to strengthen referral mechanism between PHC clinics and
referral hospitalsa Wardbased @treachTeam (WBOT) consisting of professional nurses,
enrolled nurses and community health workers (CHWs)acting directly with the comnmity

to conduct health education campaigns as well as primary prevention through screening of high
risk individuals;and an integrated school health programme (ISbBIRfsist with early detection

of chronic diseases and the appropriate referral of thgheibk patientg20). Ongoing efforts

in this initiative shouldensure that the composition of a defined comprehensive primary care
package of services extend beyond services traditionally provided in healthefmclMith
CHWs gaying a key role, the servicegich are aimeé at reducing health inequalighould now

be populatiororiented with extensive community outreach and hoesed servicef0). The

next section presenspecific initiatives to reduce chronic disease burden.
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Figure5: The primary health care-engineering framework based on the district health model
Source: The Integrated Chronic Disease Management Manua(2D)14

2.4 Health service delivery nitiatives to reducechronic disease burden

2.4.1 The innovative care for chronic conditions (CCC) framework

The ICCC framework was introduced by the WHO in 2Q0Ras an expansion of an earlier
model, the Chronic Care Model, which was developed by Wagner &t tde mid1990sto
present a structure for orgaimg healthcare for chronic conditisf49). Innovation in healthcare

for chronic conditions is the introduction of new ideas, methods, or programmes to change the

way chronic conditions are prevented and manadgd The healthcare perspective of this
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framework is that chronic diseases should not be viewed as dipcoftiems or accordirtg the
traditional categories of communicable and 4sommunicable diseaseBnovative care is not

based on the aetiology of a chronic condition, but is based on the demands that the health
problem places on the health system. Such demands entail reorienting healthcare systems in a

way that outcomes valued by the system are thetbaésare produced.

The ICCC frameworkrecognisest h a t p at i tamsteadbiomadea dnterventions.
Patients need integrated care that cuts adnoes andsettings Innovative care recognises that
patients and their families can most effectiveltgnage chronic conditions with the support of
their healthcare teams and their communitiEach entity needs to be linked and each is
integrally important to the other in a manner that patients, communities and healthcare

organisations each have importesies to play in improving outcomes for chronic conditions.

In this regard, innovation in care for chroniomcd i t i ons 1 s tbhlue | idmtiheggrbd toic
from the micre, mese and macrdevels of the health system by leveraging the previous
successs of the HIV/AIDS programmiato better care for other chronic conditioffsgure6). It

mu s t be acknowl edged that the 1 CCCO6s buildin
building blocks.The triad at the centre of the ICCC framework representstbe-level and

consists of infamed, motivated and prepared partnersbippatient and family, community

partners and healthcare team working together to achieve positive outcomes for chronic
conditions.The mese and macrdevels are respectively the camnity resources and policy
framework that enable the triad of the patient/family, community partners and healthcare team to

function at its best.
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Figure6: The innovative care for chronic conditions framework
Source: World Health Organization 2019

2.4.2 The Integrated Chronic Disease Management (ICDM) model

Integrated healthcare has multiple meanings and usages, and has been a spoliadssaf

debate(45). Some examples of integrated health service include: combimmgot more
diseasespecific care at one service delivery point (e.g. integrated management of childhood
illness) continuity of care over time across different levels (appropriate referral system)
integrating diseasspecific (vertical) programmes with geral healthcare systemmulti-sectoral
collaboration or even a combination of all of the@kb). TheWorld Health OrganizatioiVfHO)

defines iegrated healthcarasit he or gani sati on and managemen:
people get the care they need, when they need it, in ways that ariziersdly, achieve the

desired results and provide value for mobh@b).
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The Joint United Nations Programme on HIV/AIDS (UNAIDS) recommends a globally
comprehensive and integrated approach to the delivery of chronic disease care. This approach
requires leveraginghe successful HI\programmeinnovationsto support or scalap services

for NCDs (2, 50)in the context of théCCC framework(1). Beyond the UNAIDS mandat®r

the implementation odn integrated chronic care model, integrating services for HIV and NCDs
could also minimise fragmented chronic disease care arising from the management of the HIV
pogramme in a O0silod within the gener al hea
eficent |l y meet pat i é4nlB 88 Evdenad fronh th&@amigodian piletdstady

on integrating services for HIV with hypertension and diabetes showed increased CD4 count,
reduced blood pressure and reduced stigiBa However, high mortality and low median CD4
counts were reported early in the study and this was attributed to large number of PLWHIV not
having access tBlARRT. Another limitaton of the Cambodian study was that almost 30% of
diabetes patients were lost to follow up in the first three months due to the perception that
diabetes is not a life threatening condition and use of alternative care through private providers

(19).

I n heeding t he UNAtheDBobl iniSauih dfriceniaitatbcthei IGDM model

as partof the effort tore-engineer its PHC systeii The | CDM model i's a mo
care that provides for integrated prevention, treatment and care of chronic patients at PHC level

to ensure a seaml es smatnraagnesmetnito nwittoh.iTimaatefi es tceodnon
the ICDM is toimprove the quality of chronic disease managementaahtve optimal clinical

outcomes for patients with chronic communicable and-g@mnmunicable diseases using the

health system building blocks approd2i).
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The pilot study of théCDM modelwas commenced in June 20ihlselected PHC facilities in

t hree of S o uptovinceA(Gauteny,aNorth Wast ameeMpumalan@20). At the crux

of the ICDM operabnal framework are facilityeorganisatiorand clinical management support

to i mprove operational efficiency and -qualit
management to promote individual responsibility at the community level; and health promotion

and population screening in the pagidn to increase the awareness of chronic diseases at the

population leve(Figure 7 (20).
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The facility component entails many areas of focus suctlessgnation of chronic care area; use

of guidelines for management of chronic diseases; human resource audit; capacity building;
supply of critical mdicines; prepacking of medication; and appropriate refefalprepare the
community for chronic disase care, each clinic has a wheded outreach teams (WBOT)
operating within the community that the clinic serves, and consists of one professional nurse
three staff nurses, and six Community Health Workers (CHWSs3. anticipated that at least

80% of defined health problems of the catchment population would be manathedhe
outreach team responsible for 6000 individuals in 1500 hoige(250 houd®lds per 1 CHW)

(20). The ICDM model addresses the following disease categories: HIV/AIDS, tuberculosis,
hypertension, diabetes, chronic obstructive pulmonary disease, asthma, epilepsy and mental

health illnesses that are to be managed at PHC (20l

2.4.3 The ideal clinic

The ideal clinic programme was initiated by the NDoH in July 2013 and launched on 18
November 2014to further support the PHC reengineering of which the ICDM model is a
component(51, 52) The aim of the ideal clinic i$o improve thequality of care including

chronic disease services through the ICDM modtéred in PHCfacilities. An ideal clinic is

defined as a clinic with good infrastructure, adequate staff, adequate medicine and supplies, good
administrative processes, and sufficient adequate bulk supgypliedeal clinic uses applicable
clinical policies, protocoland guidelines, and it harnesses partner and stakeholder support. All

these contribute to the provision of good quality health services to the comifa)ity
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The Ideal Clinic Realisation and Mainterce (ICRM)segmentof the Operation Phakisa

initiative, which has ocean economy and health componsegss to transform all public sector

clinics into ideal clinics which will provide good quality care to all communities. Operation
Phakisa was derivedrfom Mal aysi ads Bi g Fast Resul ts M e
Malaysian government achieved significant economic transformation within a very short time by
addressing poverty, crime and unemployment. With the support of the Malaysian government,

the Big Fat Results approach was adapted to the South African context. In highlighting the
urgency of its delivery, the approach was rer
upo in Sesotho | anguage) with the opuurhp oAsfer iocfa ¢
National Development Pla(bl, 52) A national overview of ideal clinic status determination

was conducted in 2015 among 962 facilities representing 85% of the total facilities in South
Africa. The besperforming province was the Easterrapge, while the worgberforming

provinces were Mpumalandahere the study setting of this research is situated-nge State,

Northern Cape and Limpog62).

2.5 The National Core Quality Standards

Thenationalcore quality dandards fohealthestablishments in South Africaasrevised in 2010

by the NDoH with support from its national and provincial staff and private sector partners. The
main purposeof the nationalcore quality 4andards is to develop a common definition of quality

of care, which should be found in all health establishmen®outh Africa as a guide to the
public and to managers and staff at all levels; establish a benclagamkst which health
establishmentsan be assessed, gaps identified, strengths appraised; and provide a national

framework to certify health institutions as compliant with stand&@3 The standards have
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been developed into seven crasdting domains where service quality or safety can be at risk

(Figure8).

1. Patient
Rights

4, Public Health

5. Leadership & Corporate Governance

Figure8: The seven domains of the National CQuaality Standards
Source: National Department of Health, 2@%23)

2.6 Overlaps between the ICDM model and the national core quality

standards

The NDoH identified six priority areas of the core quality standards tdréadt improvement in
the delivery of health services generally. These include: improving staff values and attitudes
waiting times; cleanliness; patient safety and security; infection prevention and control; and
availability of medicines and supplies (Figurg¢ 9he purpose of thdCDM model is tomore

specificallyimprove the quality of chronic disease carhis requres ensuring implementation



of, or compliance withthe core quality standardbslence, he ICDM model addresses the six

SYSTEM
FACILITY
STRENGTHENING
RE-ORGANISATION AND SUPPORT

Patient rights Patient safety, security, Clinical support
clinical governance and services
» Improving staff care
values and » Availability of
S e » Patient safety and medicines and

security supplies

» Infection prevention
and control

» Waiting times

» Cleanliness

priority areas bthe nationalcore quality standards(20).

Figure9: OverlapshetweenCDM model andhesix priority areas of the national cayaality
standards

SourceNational Department of Heal2014(20)

2.7 Overlaps between the ICDM model and PHC reengineering

framework

The ICDM model is a component of the ongoing PH&mgineeringiramework designed to
strengtherSo ut h  Adalthisystend ahe primary care levelThe ICDM modelintegrates

and worls synergistically with the three streams of the PH&mgineering famework(Figure

10). The DCST exerciss oversight over the quality of care by mentoring and supervigiag
process of care provided and undertakes <clini
serviceg(20). The WBOT ensurs continuity of care by interacting directly with the community
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during which health education campaigns and primary prevention through screeningdkigh
individuals will be conductedThe WBOT visits atrisk household to provide or support
filassi sitmamhgemestdol secondary health pronmat, and identify complications that
require referral to PHC faciigs (20). The ISHP teamsconduct education and awareness
campaigns at the schoolsovide screening services for the early detection of chronic diseases
and refer these highsk patientsto PHC facilities(20). In addition to these three streams, the
district managementteam performs an oversigland stewardship role in monitoring the
implementation ofthe ICDM model andaddresses systemic challenges that impede the

implementation process and service deli@g).

Ward-based
outreach team

District

management
team District clinical

specialist teams

Integrated school
health teams

FigurelQ: Overlapshetweenmtegrated chronic disease managenaenttheprimary health care
re-engineering framework

SourceNational Department of Heal2014(20)
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2.8 Theoretical framework for evaluating the ICDM model

AQuality of medical careo is highly contextua
reflection of values and goals in the medical care system and in the larger society which it is a
part of, quality can be almost anything anyone wishés e (54). Klein et al. conclude that

patient care, like morale, cannot be defined by a unitary concept and that it seems unlikely that
there will be a sigle criterion by which to measure the quality of patient q&%). The

subsequent paragraphs in this section describe some theoretical franabwesre considered

for evaluatinghe ICDM modeland their advantagesadisadvantages.

In 1966, Avedis Donabedian described seven elements of quality of medical effacacy,
effectiveness gfficiency, equity, optimality, acceptability andegitimacy (56). Efficacy is the
care provided under optimal conditions. Although it is not measuiraléal life, efficacy is the
basis against which measuremearismade Effectivenessrefers to the outcome of interventions
when the interventions are implemented as they would be in reatffitdency speals tothe
reduction of costs without compromising effeatguity is the fairness in which healthcare is
distributed among populationsand among some specific groups within these populations
optimality refers to balancing the costs and benefits of healtheaceptability encompasses
subelements, such as interpersonal patmowider interaction and accessibility béalthcare;
and legitimacy is the social acceptability of the healthcare institutibhe choiceand relative
prioritisation of these elementshould becontextual andyuided by thecircumstances in which

quality of care iassesse(b6).
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Avedis Donabedian postulated that there are relationships betstaeture, process and

outcome $PQ constructs based on tpeemisethat good structurensuld promote good process

and good process should in turn promote good outcome (unidirectional pathway). The SPO
framework, often represented by a chain of three boxes containing SPO constructs connected by
arrows (56), can be used to draw inferences about the quality of healt{i£EdreDonabedian
defines fAstructureo as t he m@ssacibhtedsvighithe pravisionand o
of healthcard e. g. availability of medicines/ equi pmen
done to and for the patient (e. g. def aul ter
desired result of care provided by the health practiti¢eg. patient satisfaction with quality of

care). Donabedian distinguished between two types of outcomes: i) technical outcomes, which

are the physical and functional aspects of care, such as absence of complications and reduction in
disease, disabiitytpe nd deat h; and 1) interpersonal 0
satisfaction with care and influence of care on patequislity of life as perceived by the patient

(58).

Thisresearci s ed Avedis Donabedianédéds SPO f.mMrasnse wor k

becaus®® o nab e di an 6is thefoBoBstohehardominant framework for evaluating the

quality of medical car€59) andbecause¢he SPO framework s used by South Afr
Department of Health for the implemerg the ICDM model(20). Another justification for
selecting Donabedi ands framewor k I s because
outlined in the WHO6s framework (effectivene

Moreover, researchefrom Sweden showed statistity significant relationships between SPO
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constructs usi ngnabtodg @ quality syatents sondudieel anmoyg department

managers and quality coordinators in 386 hos|§@8)s

Tomyknowl edge, this is the first study to appl

of care in the ICDM model iBouthAfrica.
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3.0 Methodology

3.1 Study setting andpopulation

3.1.1 Physical and c&emographic characteristics

This research was conducted in tBaishbuckridge municipality, Mpumalanga Province,
northeast South Africalhe health and demographic patterns of the populaticdhe Agincourt
subdistrict in the Bushbckridge municipality have been monitored since 1992 by the
MRC/Wits Rural Public Health and Health Transitions Research Unit (Agincourt) from the
School of Public Health, Faculty of Health Sciences, University of the Witwatersrand,

Johannesbur(f1).

The communities monitored by th&gincourt health and socidemographic surveillance system
(HDSS), henceforth referred to as the MRC/WAtgincourt Unit, coverabout 420krh and are
situated 500 km northeast of Johannesburg close to the border with Mozambique (Ejgure 1
The population under surveillance in the HDS®fasst July 2011 wa80,000 people in 20,000
households in 27 village®1). A part of the former Gazankulu homelaridsonga is the most
widely spoken languagd\ third of the populatiomreMozambicas whoimmigrated into South
Africa mainly as war refugees in the earlgnd mid1980s and through the years have
intermarried with hosthe South African population with whom they share similar cultures.
Despitesome receivingroup refugee status in 1993 aadhistory oflong stay in South Africa,

the majority of these Mozambicans at#l sociceconomically disadvantagé@2, 63)
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Agincourt Study Site and Surrounding Clinics
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Figure 1. Map of Agincourt HDSS

3.1.2 Health service infrastructure and health profile

The national vision for health system in South Africa is primary health care through a
decentralised, municipdlased, districhealth system (DHS). In the late 1990% government

of South Africabegan the process décentrali;ig provision of health services by dividing the
country into 53 health districts to ensure that citizens have access to a comprehensive package of
primary health carend district hospital servicg64, 65) In the South African PHC model, the

nurse is the provider of services in the clinics and comprehensive health centiesamehthe

first point of entry to the health system. Located within the reach of rural;reeshiand urban

communities, these facilitierethe cornerstone of the public health system through provision of
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comprehensive and i ntteigornaatle d ciuprraetvievnet i aared rpeafh

(66).

The range of servicgsrovided in PHC clinianclude: maternal and child care, immunization,
family planning, treatment of sexually transmitted infections, minor trauma and care for chronic
diseases (e.g. diabetes and hypertension). Additional seoffeesd byPHC centres include 24

hour maternityservices, accident and emergency services, up to 30 beds for observation for a
maximum of 48 howg anda procedure room (not an operating theatre). With the exception of
emergency cases which are referred to the hospitals (secondary level of carkjdherd

health centres offer services to ambulatory patients for 8 hours/day and 24 hours, respectively
(66). Medical doctors visit th&HC facilities at intervals to offer support to the nur&s. In

the Bushbuckridge municipalitythere are38 PHC facilities andhreereferral hospitals situated

25 and 45 km from tleePHC facilities(61).

A dual burden oHIV/AIDS and NCDs has been reportedtire MRC/Wits-Agincourt Unit
study site(4). In the 19922005 periods, lecause mortality increased substantially by 87%
largely becase of a sixfold rise in infectiousand parasitidiseasegmainly HIV/AIDS and TB)
and a modest increase in NCDO%he increase in mortality from infectious and parasitic disease
was significant for all age and sex groups except children adedygarsand adults 65 years
and aboveThe increase in mortality from NCDs was significant foemibut showed little
change foowomen(4). In a more recent HIV/cardiometabolic risk factor survey in 22001,

HIV prevalence was 26% in women and 19% in men and the prevalence of hypertension was
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high (40% in women; 30% in mer(67). In the MRC/WitsAgincourt study sitethere is
evidence thatvomenlive longer than merf4) probablybecause thewre more aware of tir
conditions, report higher prevalence of factors associated with higher mortaly utilise
healthcare servicg$8). The dual burden of HIV and NCDs the MRC/Wits-Agincourt study
siteis a reflection othe health transition iBouth Africa(38) which has been addressed through

the introduction of the ICDM mod#hat was evaluated this thesis.

3.1.3 Socioeconomic statusand socialinfrastructure

With Mpumalanga provincea having poverty rate of 64%, one of the highesSouth Africa

(69), the study area is characterised by high levels of poveldpemployment levels are
generally high and estimated at 29% for men and 46% for w@nter2). Sixty percent (60%)

of labour migrationis accounted for by men aged-38 years and an increasing proportion of
labour migrantss seenamong youngr men and womei§63). This pattern of labour migration

has resulted in a disproportionately higher proportion of older women permanentiggésid

the areaThe mainsource of incomefor the formally employed people, particularly men, &ee t
mining sector;security and constrtion firms, and nearby plantations and game reserves.
Formally employed women work as domestic workers and on farms. Some families are
supported by government support grants such as child support grant sagk giénsios (70-

72).

Despite the c urevelmpment igitawesrwhichdave I6dsto improved housing
and access to potable water, electriaiyd social security grantsocialinfrastructure in the area

is still limited. The main methods of sewage disposal range from traditional pit latrines to
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ventilated improved pit latrinesence the poor sanitary conditions in the area. The main means
of public transport is privatelgwned taxis which are limited in number; hence, the high costs of

transportatior{62, 63, 73)

3.2 Data and methnds

This study has two main componentdie first study designed to address the first research
objectivewas an analysis of secondary datahealthcaraitilisation (HCU)to describe disease
profiles and predictors of healthcarseuin the population monitored by the MRC/Wits
Agincourt Unit (Table 1) Analysis of the HCU datanformed the development of the second
studywhich | designed n a me d Sfudyolandenmplementedbr my doctoral researcihe
wordii V u n e n e édgoauweillain Fsongdanguageand is an appropriate name for the second
study because iteflecs the goodwill of the Minister of Health, Dr. Aaron Motsoaledin
introducing the pilot of the ICDM model as a health intervention to tackle the dual high burden
of HIV and NCDs in South fica. The Vunene studwas a facilitybased researchroject
consisting ofthree sukstudies which addressed the second, third and fourth ressagedtives
outlined in Table 1The HCU and Vunene studieontribute to thehree broad themes this

thesis chronic digase profile and predars of healthcare utilisation;ugdity of care in the
ICDM model; andbanges in patients6é health ouThe omes
next subsectio describethe methods(study design sampling data collectionand quality
control measureslata management and statistical analysiglerpinning the studies that address

these themes.
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3.2.1 Chronic disease profile and predictors of healthcare utilisation

3.2.1.1  Study design
This was a crossectionalanalytical survey 010,249 older adults registered in the 2009 census
databaseThis populationbased studinvolved adults aged 50 years and oldéio responded to

the healthcare utilisation survegonducted in 2010the year before the ICDM model was

introduced

3.2.1.2 Sampling

Of the 10,249adultsregistered in the databas&870 persons with permanent residency status
were eligible and targeted for the 2010 HGUrvey (Figure 13. Eligibility criteria for the
interviews were (i) being 50 years or oldg(ii) residency status of 21 days or more before the
survey for those prospective participants whonigrated inthe study site before the 2010

survey and (ii) availability of the prospective participants at home atenaximum oftwo

revisits by field vorkers

10,249
(Total population)

Residency status (eligibility for the interviews)

Not permanent

2,379

Permanent

7,870

Response to the interviews

No

2,075

Reasons for non-response

Yes

5,795

145 32 22

(Death) (Residence < 21 days) (Declined)

1,876

(Not found)

Figure 2: Sampling of study participanis the predictors of healthcare utilisation study
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3.2.1.3 Data collection and quality control

Field workers were trained for two days in the administration of the HCU questionnaire as part
of the preparation fothe AgincourtUnit census. Field work was closely supervised for a week,
after which a new training session was run to review and tackle chall®ajasiere collected

by field workers during the census period.

Quiality control followed a foustep systemwhere field workers, supervisors, quality checkers
and data entry clerks assured good quality of the dratst, field workers doublechecked all
guestionnaires before leaving the household of the interviewee and again at the office before
submission tahe supervisorsSecondly,supervisors randomly checked the questionnaires for
inconsistencies and blank questions before submitting to the quality chetkershird step
involved quality checkers identifing inconsistencies and other errors in the tjoasaires

before submitting to the data entry clerkmally, data entry clerks identified forms with errors
during data entryhrough automatedalidation checks done in Microsd®QL server 200%&and
returned them to the field for correction, after whitie whole process of quality control was

engaged prior to final dat@as accepted and archived in the final database

3.2.1.4 Data management andstatistical analyss

Data management

The dependent variable was healthcare utilisatdefined as the need for and access to
healthcare, at least once, less than one year before the HCU su@y0) which was a binary
(Yes vs. ) variable Independent variables were agelucationaccess tanedical aid need

for healthcargnationalty of origin, sociceconomic statydooking for a paid jobreceiptof a
socialgrant previoushospitalization disability, type of illnessand actions taken during illness.

Age in years was calculated at 1st August 2010 using the census date obrbatihpbtential
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participants. Responders were then categorised into 10 year age inter&s6869 and 70+.

The cutoff for defining old age wasfty years.

Years of formal education were obtained from the 2007 MRC/Wits Agincourt Research Unit
census roundwhich was the latest updatestucationinformation before 2010 Years of

education were categorised according to the WHO levels of education: no formal education, less
than six years and six or moyears. Medical aid was categaikto reflet responders with: (i)

medical aid to visit the doctor (ii) health insurance for specific disease (iii) medical aid in
empl oyerés clinic/hospital (iv) access to fre
know. The vari ablwa sfilnaesetd etdiomew ahse acl atthecgaor8ei s e d i
years, (iii) > 3 years and (iv) never. In order to minimise errors due to recall bias, analysis of the
predictors of HCU was restricted to responders who reported needing healthcare less than one
year preceding the survey. The justification for using less than one year as oiffewcag based

on the assumption thatwas easier for responders to recall experiences with HCU in less than

one year than in-B years or > 3 years.

Nationality of orign was grouped into South Africans and Mozambicans. Ssmmomic status

(SES) was constructed frothe household asset score in the 2009 census data. A principal
component factor analysis technique was used to construct SES based on thirty variables on
access to water and electricity, type and size of dwelling, appliances, ownership of livestock and
transport available. Subsequently, responders were categorised into quintiles in the ascending

order of lowest, middle low, middle, middle higind highestacio-economic statug’1).
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I n order to ascertain employment status, the
0 ¥Hor 6 Md Receiptof type of social grant was recorded as none, @lge and disability,
accordingly. Hospitalisation, HCU (defined as the need for and access to healthcare, at least
once, less than one year before the HCU survey in 2010) and disability were all binary variables
(Yes vs.No). Apart from acute conditionseffer and flu) and chronic communicable disease
(HIV and TB), other types of illness were generated by recoding the reasons for visiting health
facilities into noncommunicable disease.§. hypertension, diabetes, stroke, sleep disorder,
chronic pain in jots, depression, anxiety, cancer, heart problems), injuries and othesotype
illness (musculoskeletal pain and nutritional deficiency). Actions taken during an illness episode
less than one year before the survey included: visiting public and prizaltd fecilities. Other
actions included practicing setfiedication, consulting faith/traditional healers and taking no

action.

Statistical analysis

Data were extracted into Stata 12.0 (College Station, TX, USA) for statistical anSiysis.

demograpla variables and patterns of healthcare use were descutieg-value of 0.05,

bivariate analysis compared responders who used healthcare services with those who did not.
The cutoff point for univariate binary logistic regression analysis was gevatu e 6.2 an®

variables that were significantly associated with HCU were used to model the multivariate binary
logistic regression analysip-¢ al ue O 0. 05) . Mul tiple i mputat.ic
approach for categorical variables was usednpiut e fecofnsmcrcostatuso ar
forapaidjodo whi ch had 1.3% and 12.4% missing val ue
simulationbased method for analysing incomplete variables. It predicts missing values as close

as possible to the true ones by replacing missing data with probable vas@es dra other
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available information(74). Imputation is considered to have less eation bias and valid
statistical inference than listise deletion because the latter leads to loss of statistical power

(75).

3.2.2 Quality of care in the ICDM model

A quantitative study and a qualitative study were used to evaluatgutiiy of care in the
ICDM model. A combination of methodological and data triangulation was used to enhance
validity of the data on quality of care the ICDM pilot facilities Methodological triangulation
involved the use of quantitative and qualitatimethods to gather data while data triangulation
was achieved through data collection from different population subsets at differestatiche

spacs.

3.2.2.1  Study designof the quantitative quality of care study

The quantitative sulstudywas acrosssectional primary @vey of patients 18 years and above

receiving treatment in the ICDNilot PHC facilities between August and November 2013.
Considering the burden of chronic diseases in the study area, patients with markers of chronic
diseases foHIV, hypertension, and diabetes in the health facilities were included in the study,

while those with other chronic diseases were exclu@gider study participantserethe seven

operational managers (professional nuigesharge) of thdCDM pilot facilities. The dataset
wasusedoassess patientsd and operational manager
servicesandeval uate the quality of care in the 1 CDI

of relationships between structure, pro¢assl outcomeonstructs.
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Subsectiors 3.2.22 and 3.2.2.3show how the ICDM pilot facilitiesand patients receiving
treatment in these facilities were sampled, respectively-sBation 3.2.2.4 describes the study
instrument used for the data collectiand subsection 3.2.2.5 shows how data were collected

from the selected patients.

3.2.2.2 Sampling ofICDM pilot facilities in the quantitative quality of care study

The ICDM model was implemented in 17 of the 38P4cilities in the municipalityat the time
the study on quality of care was conductetbm these, theeven health facilitieservingthe
communitiesin the Agincourt sufglistrict monitored by the MRC/Witg\gincourt Unit were

purposively selected into the ICDM pilot arm of the study.

3.2.2.3 Samplingof patientsin the quantitative quality of care study

Inclusion criteron was patientsvho had hypertension, diabetes and Hhfanaged for at least

five months before the initiation of the ICDM model until the time the study commenced in
August 2013The reason for including patients receiving treatment five months before the ICDM
model was implemented was to assess the levetatadfaction of patients who had received
treatment before the implementation of the ICDM model and continued to receive treatment
during its implementation in efforts to gauge possible changes in the quality offotare
hypertension, diabetes and Haftributable to the ICDM modePatients diagnosedith other
chronic diseases andimors less than 18 years were excluded from the study because they were
considered to bbelow the age of autonomy for judging satisfaction with the qualigacéfor
hyperension, diabetes and HIprovided in the health facilitie€lderly patientswith reduced
capacity for comprehension during informed consent were also excluded from the study.

Diminished capacity for comprehension was determined by the inability of ptivgppatients
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to comprehend or respond to the information verbally provided by the interviewer during

informed consent.

Using the subject®o-variables ratio (minimum of 10 subjects per variable in the study
instrument) for estimating sample size for studies utilising factor angik&i§7) a sample size

of 390 patient respondents was calculated (17 subjects per each of the 23 variables in the study
instrument). The minimum sample size of approximately 435 patients was reached after
adjusting for 10%(390/0.9) nontresponse. Allthe seven perational managers of the PHC
facilities, the maximum number possible, were selected because they offered clinical services to
the patients and the authors perceived their role as managers of the health fawiiges

important than the professional nessnunderstanding the quality of the ICDM model.

Patientswere identified through anulti-stage sampling techniqueising the facility rosters in

July 2013, the month before the study was comme(feigdre B). First, the number of patients
recruited in each of the seven health facilities was determined by proportionate sampling.
Secondly, the patients in each health facility wemoportionately sampledoy HIV,
hypertension, and diabetes status in order to get a representative sample of the patients wit
markers of chronic diseases using a health faglgcific sampling frame. Finally, the numbers

of patients specified in step two were recruited for a daily interview until the desired sample size

in each clinic was achievé&ee appendix&for detaik on the samplintgechniqué.
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3,602 patients
registered in clinic
rosters in the

seven PHC
facilities
56 patients Patients proportionately sampled from facilities
purposively | g 435
sampled for Sampled patients
FGDs
Stratified sampling of patients by main diseases
141 292 2
HIV/AIDS Hypertension Diabetes
patients patients patients

ICDM pilot facilities

Figure B: Sampling of study participants the quality of care in the ICDM model study

3.2.2.4 Study instrument used to evaluate quality of care

Some study instruments habeen recommendednd were considered farssessing giient
satisfaction with healttare. The Patient Satisfaction with Nursing Care Quality Questionnaire
(PSNCQQ) was designed by Laschinger einaR005(78). It has 19 items with three additional
guestions designed to measure the validity and enable assessment of overall satisfaction with the
quality of care and treatment during the hospital stay, overall quality of nursing arzte
intentions to recommend the hospital to family and friends. All items in the PSNCQQ focus on
processrelated care offeretly nurses, while none of the items explored $tmeerelated (e.g.

availability of equipment) or outconrrelated (e.g. patient waiting time) aspects.
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The multiscale patient satisfaction questionnaire (PIBQwas developed by Ware et @9).

The PSQ18 comprises 18 items derived from the -falhgth version (50tem) PSQII
counterpari{79). The PSQL8 assesses multiple dimensions of patient satisfaction and includes
general satisfactigrtechncal quality, interpersonal relationgommunicationfinancial aspect

time spent with health provideand accessibility and conveniendppendix ). The PSQL8
subscales show acceptable reliability and correlate with theseales in the PS@QI (80).
Furthermore, PSQ8 is appropriate for use in situations where there is need for b(80gps

was the case in this study where it was administered to patients leaving the healthafésility

consultations with the nurses (patient exit interviews).

The PSQ@18 instrument \as selected because the PSNCQQ st reflective of
SPO constructs. Furthermore, the PERsuccinctly measures satisfaction with dimensions of

care for wich SPO constructs are intendéém not aware of any study that has used the PSQ

18 as atady instrument to operationadis Avedi s Donabediands inSPO th

SSA

The quantitative quality of care studgmpared selfeported satisfactioaf the patients and self
reported satisfaction of the operational managers with the dimensions of care listed in the ICDM
model using thenulti-scale PSEL8. This isin view of literature depicting views of health care
providers differing from users regarding the quality of health (k¥ Responses to statements
were scored on a fivpoint Likert scale ranging from 4 (strongly agree) to 0 (strongly disagree)

for positivelyphrased statements, and from 4 (strongly disagree) to O (strongly agree) for
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negativelyphrased statements for the purpose of undertaking confirmatory factor sraaigsi

structural equation modeling.

Similar to another study in which the PSQ tool was adapted to measure patient satisfaction with
pharmacy service@82), thisstudy adagped the PSE18 by altering a number of statements to fit

the ICDM model. For example, the structuree | at e d bk Hhaeeteasy acoess, to the
medical specialists | needd was c hang-processr ®@ | tah € d| @HBalflhecares i o n
providersusually refer me to the doctor/hospital when there is need for the doctor to review me
P50 (Appencices 13 and 4).0One structureelated (supply of critical medicines) and two
processelated (defaulter tracing of patients and prepacking of medicinasables were
included in the adapted questionnaire. One preadated statement in the PS@ was changed

f r ohmalthi care providers act too busindd® and impersonal toward rae tHealthficare
providers are professional in the conduct of their ickh dutie® Two outcome statements on
fisatisfaction with perfect health care a dissatisfaction with some care i n t18wereP S Q
changed t o t hsatisfactiomwith sohavent integrated chronic disease @area n d
Adissatisfaction with cohent integrated chronic disease care r e s pRegatdingvteel vy .
types of outcome constructs (technical and interpersonal) specified by Donaleslifntus of

this quantitativestudyon quality of carevas on the subjectiviaterpersonal outcome.

Two statements around the financial costs of health care (D1 and D2) were dropped during the
adaptation of the PS@8 (Appencices 1, 3 and)4This is because the government of the

Republic of South Africa implementsmo-equity policy, a component of free dith care for
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everyone using the public primary health sys{@8). However, tansporirelated costs were not
considered in this study because i i s not the responsibility
Health to provide transport for the implementation of the ICDM model. The 17 dimensions of
care in the adapted questionnaire are showfigare 4, and details of the adapted PSQ tool
used in theurrent study for patients and operational managers are shavppandices3 and 4,

respectively.

<| Time with nurse

f

Cﬂnﬁdence
e
=~
R

De, Neq

Medicines

uonEINUN W Wo )

Figure ¥: The dimensions of care in the ICDM model for which the structure, process and
outcome constructs were intended.

The dimensions in red colourdicate the priority areas of HIV programme leveraged for chronic
diseae care in the ICDM model.

Eight dimensions of care were identified by experts on quality of care in the study team as
priority areas for enhancing service efficiency and quali cae: supply of critical medicines,
hospital referral, defaulter tracing, prepacking of medicines, clinic appointments, patient waiting
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time, and coherence aftegrated chronic disease c&28). This isbecause these priority areas
arecomponents of the tools and systems used in the successful HIV programme which is being

leveraged to support or scalp services for improwg the quality of care for NCOEigure B).

3.2.2.5 Data collection and quality controlin the quantitative quality of care study

Having consulted with the professional nurses and received their medicines, the prospective
study participants were invited to a (consultation) room designated for patient interviews. Only
the interviewer had acss to this consultation room. Patients were invited to take part in the
satisfaction survey after explaining the purpose of the study. They were assured that there will be
no penalty or loss of benefits to which they were entitled to if they chose tamictgate in this

study or decide to discontinue participation in this study. Written informed consent was obtained
from the patients who were willing to participate in the study and interviews were conducted

with the patientsRefusal was less than 1%

The adapted PSQ tookas forward translated to Tsonga (the local language) andtizatstated

to English by two experienced field workers who were blinded to each other. An experienced
guantitative field worker was trained on how to administer the addp®€) tool. A pilot study

was conducted in Cork clinic, a PHC facility situated outside the study site, to assure
understanding and correct use of the PSQ tool. Only a few statements had to be rephrased after
the pilot study. An important characteristictbé original PSQL8, which was considered in the
adaptation of the study instrument, is the control for Acquiescent Response Set-(ARS)

tendency to agree with statements of opinion regardless of their c(84¢rbix variablesavere
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phrased in opposite directions, bringing the total number of variables in the adapted
guestionnairg¢o 23 (Appendices 3 and)4These measures are beneficial in detecting skewness
toward satisfactior(84) and identifying specific programmareasin which respondents are

satisfied or dissatisfied.

3.2.2.6 Data management and statistical analys in the quantitative study

Data management andlie operationalimt i on of Donabediands theoretica

A priori identification of 17 dimensions of care for which the SPO constructs were intended was
undertaken to reflect Donabedithesa dosstructlfrigucer y o f
13). Of the 17 dimensions of care assessed in this study, 1® adapted from the Patient
Satisfaction Questionnaire (PSI@) (79) usedasstudy tool in the exit interviews. The remaining
eightdimensions of care were identified by the study team as priority anemsdroving quality

of care in the ICDM model: supply of critical medicines, hospital refedeflaulter tracing,
prepacking of medicines, clinic appointments, reducing patient waiting time, and coherence of
integrated chronic diseaq@0). These priority areas are the tools and systems in the HIV

programme used for leveraging services for NCDs.

The adapted PS@Iso contained measures reflective tiree of the six priority areas of the
National Core Quality StandardBhere was no clear division of the statements in thetadap
study instrumeninto SPOconstructaunder which the dimensions of care have been categorised
However, these statementavie been categorised under these constru&ppendices3 and4

for clarity and ease of comprehensidn order to minimise bias that may result from assessing
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theacquiescent response set, the positive and negative statements did not follow eaotiteher i

guestionnaire as shown Appendices3 and4.

Responses to statements were scored on gt Likert scale ranging from 4 (strongly agree)

to O (strongly disagree) for positivephrased statements, and from 4 (strongly disagree) to O
(stronglyagree) for negativelphrased statementSatisfaction scores of the patiemtsre used

for conducting confirmatory factor analysis and structural equation mode{®gM). The
respondents were judged to be satisfiedhwhte dimensionef care if the totarelative frequency

was O 50% for Astrongly agr e e-phrased dtaterentg.r e e 0
Similarly, the respondents were judged to be satisfied with the dimensions of quality of care if
the total relative frequekincaygrvweaesd GnSo0% dfi sra g
negativelyphrased statementa. satisfaction score of at least 50% was considered an average

score using a scale of 0% to 100%.

The patients(P) and operational manager®©M) were scored comparatively on their
(dis)satisfaction with the dimensions of care in the ICDM modéle quality of care in the

ICDM model was measured by conducting structural equation modelling (SEM) using the data
on patientsd ( ddadmersianof caré m the ICON model. bivever, BEM

could not be performed with the data collected from the operational managers because of the

very small sample size (seven operational managers).
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The following linear pathways were specified in the SE®igure B): (1) the unidirectional
pathway which states that good structure promotes good process and good process in turn
promotes good outcomé2) the mediation pathway which posits that good structure directly
promotes good outcomeyood structure promotes good process and good pracegsn
promotes good outcomand (3) the reciprocal pathway whiblgpothesiseshat good structure
promotes good process, good process promotes good outcome and good outcome promotes good
process. The last two pathways were examined in this study lmrexpherinearrelationships

between SPO constructs other than the unidirectional pathway originally postulated by

Donabedian (Figur&5).

G s G ——> Conem )

A: Unidirectional path

S RN

B: Mediation path

Gormr Y= e D> Comene

C: Non-recursive (reciprocal) path

Figure 5 The path models for operationalising Dol
in South Africa
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Fitting of the proposed pathways involved a fstep systematic process using patient data.
First, a priori identification of the variables for which the SPO coorwere intended was
performedby the experts on quality of care on the study t@awrder to assess the validity of
the adapted questionnaif@ppendices3 and4). This method was adopted by Kunkel et al. in

which a panel of expertsategorised variables in a questionnaire into SPO cons{BDjts

Secondl vy, Cr o n b alg whichs is aanhe@sbre of iatermaincgnsistendy was used to
guantify the reliability of the muHlitem variables in the adapted PSQ in measuring the SPO
constructs. Cronbachoés al phasedoeafsf iex eelt|l eonft |
good (0.7 O U < 0.9), acceptable (0.6 O U < 0

(85).

Next, the negative statements in the pair of statements phrased in opposite directions were
dropped if there was no evidence of ARS. The fit oheamstruct and its individual items were
assessed to remove any of the remaining variables with low coefficient of determination (CD <
0.2). Variables with low CD contribute high levels of error in the structural equation modelling
(86). Thereafter, Confirmatory Factor Analysis (CFA) was conducted to identify and remove the

variables that did not load significantfigtor loading < 0.300) onto their intended constructs.

The following step used structural equation modelling (SEM) to assess thecspattifvays, as

used elsewher@7) in order to determine the relationships between the SPO constrkatgire
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14. Selection of the final path model was based on the variables that reflected their intended
factors f& t or | oading O 0.300). The Maximum Like
technique was used to impute for S5, P1 and P11 variables with 0.5%, 0.25% and 0.25% missing
observations, respectively. The MLMV is a technique that handles missing data by estanating

set of parameters that maximise the probability of getting the data that was observed. It is a more
superior and preferable method for handling missing data than the more poulige

imputation (88), which is a simulatiofbased method that predicts missing values as close as
possible to the true ones by replacing missing data with probable values based on other available

information(74).

Assessment of the fit of the pathways using MLMV approach was based on two or more of the

fit indices described in this paragraf89): Chi-s q u a r’)eest is(an absolute fit index that

assesses the discrepancy betwasserved and expected covariance matricesp-value > 0.05

is a good f?tast. may nbtdeva relable fit isdex because it is almost always
statistically signifi cant(86)f Root Meao Scudrest Envor df h s ar
Approximation RMSEA) is another absolute fit index that measures how well a model with
optimally chosen parameter esti mBMBEATfVal adeC
0.06 is a good fit; Comparative Fit Index (CFI) is an incremental fit index that assksses t
improvement in fit of the hypothesised model compared with a baseline (null) model, when
population covariance is assumed to be zefoC F | O 0.90 is-leaisipaeod f it
(TLI) is also an incremental fit index that corrects for model compyeky favouring
parsimonious models over more complexonesT L1 O 0. 90 i sCoafficigmafd f i t)

determination (CD) indicates how well tdafit a statistical modeWe used CDio decidethe
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model that explained the most variabilii@D valueof 1.00 is a perfect fit. The higher the

number of criteria used, the better the fit of the model with the(86ja
Statistical analysis

Data were entered into Access 2010 and imported into Stata 12.0 (College Station, TX, USA) for
statistical analysis. Relative frequencies were used to quastdi-demographic variables,

chronic disease status of patients aatisfaction of the patient and operational managers with

the dimensions of integrated chronic disease servidep-v al ue O 0. 05, CFA an
used to fit the specified structural path models in order to determine the quality of care in the

ICDM modéd from the patierg perspective.

3.2.2.7 Study design of the qualitativecomponent of the quality of carestudy
The qualitativecomponent of the quality of care studys acase study of the ICDM pilot
facilities which also used Donabedianb6s theor

ICDM model based on healthcarser and provider perspectives

3.2.2.8 Sampling of paticipants in the qualitative study

Of the 435 patiesstwho responded to the quantitative exit interviews in the ICDM pilot facilities,
70 were purposively selected for seven focus group discusgie@®s) i.e. 10 patients per
FGD) and 10 were purposively selected for one FGD for clinic defaulighsat least one
patient selected from each of the seven cliniég)cus Group Discussions (FGDs)ere
conducted tabtain indepth data frommultiple patients tocapitaliseon group interactions and
communication regarding lived experiences based on preustgrinterfaceOf the 70selected
patients, 56 participated in the FGBsd five of the 1&electedpatients participated in thEGD

for clinic defaultersThe Exit inerviews preceded the FGDs to make it easy to access patients
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and to provide a large sampling frame from which prospective participants in the FGDs were to
be purposively selectedPatients for the FGDs were selected from all clinics during official
working hours (8.00am 4.30 pm local time) from Monday to Friday. The FGDs were held on

Saturdayg at a time that was convenient for most of the patients.

435 patients
selected for exit
interviews from
the 7 ICDM
pilot facilities
70 patients selected for 10 patients selected forone
sevenFGDs FGD for clinic defaulters
56 patients participated 5 patients participated in
in the sevenFGDs the defaulter FGD

Figure B: Sampling of patients for the focus group discussions

In-depth interviews were held for the seven operational managers of the health facilities and the
health manageof the Bushbuckridge municipalitio get the depth and breadth of provider
perspective on the ality of care in the ICDM modeA range of 610 patients was targeted for
FGDs in each health facility. After the exit interviews, patients were briefed about the purpose
and scheduled dates of the upcoming FGD®se whovolunteered to participate in the&sDs

were invited to do so based on flelowing: i) havingcommencd treatmenfor the markers of
chronic conditions in the study area (HIV, hypertension and diabsiteshponths before the

implementation of the ICDM modeii) having participated in the exit quantitative interviews
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organised byhe research team before the FGM¥ and willingnesgo participatein the study
irrespective of nationalityThe exit interviews were used as a means of identifying patients who
overwhelmingly reported satisfaction or dissatisfaction with the qualityace in the priority

areas of the ICDM model and purposively selecting these patients for FGDs to further explore
their inrdepth perspectives on the quality of care in the ICDM mdded. operational managers
were selected fom-depth interviews becaus# their roles and responsibilies which were
previously described The municipality health manager was interviewadorder to understand

the policy environment fothe operational implemeation ofthe ICDM model The FGDs and

in-depth interviews werkeld in parallel.

3.2.2.9 Data collection and quality control in the qualitative study

The 17 dimensions of care in the adapted PSQ were used as the thematic areas in the qualitative
component of the quality of care studytotal of eight FGDs were conductechd FGDs were

held in a centraljjocated neutral venueithin the catchment area of the health facitdyenable

the paientsto freelyexpressand communicate their lived experiences with healthcare services
Seven FGDs were held for®pdients of simlar ageand mixed gendetrecruited from within

the seven PHC facilities, with each session lastin§@®Minutesand me FGD washeldfor five

clinic defaulters those whomissed three consecutive clinic appointmerds was observed
through the review otlinic record$ from within the seven health facilite The purpose of
selecting participants of similar age was to provide a conducive environment for the participants
to freely discuss their experiences with the health system without fear or intimiddticeover

eight interviews lasting 3@0 minutesvere conducted with the seven operational managers and
the municipality health managerl administered the respective topic guides the indepth

interviewsto the operational managers ahd municipalityhealth manager.
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| ran a two-day training session with twi@maleexperienced qualitative field workers, with at
leasttenyears of field experienaa the AgincourtHDSS. During the trainind, briefedthe field
workersabout the purpose of the study and on how to administeogpineguide to the patients.

One field worker audiotaped and moderated the discussions while the other took notes during the
FGDs which were held imsonga In order to assure quality dhe data,the FGD audio
recordingsveretranslated anttanscribed into English iphesequalitativefield workers. A third
qualitative field worker in thégincourtHDSS validated the transcriptions by listening to two of

the seven audiotapes aaldotrandatedthem into English. A comparison of tkearlier and latter
transcriptions showed no major di fferences
regarding the dimensions qtiality of care in the ICDM modelSimilar procedures were used to

assure datauglity for the indepth interviews.

3.2.2.10 Data processing and analysisf the qualitative study

Thetranscribed-GDs andnterviewswere thematically analysagingMAXQDA 2 software.A
combined deductive and inductia@proachvasused for data analysi$he deductive analysis

was based on th@re-identified themes focuag on the in-depth inquiry of the dimensions of
care in the ICDM modelnductive analysis was undertaken for an emerging theme that was not
anticipated at the outset and not included amond. théimensions of care covered in the topic
guide.l coded he datawhile a qualitative researcheerified the coded dathroughthereading

and rereading of the quotes.codédook was developed basedrecurringpre-identified themes

and emerging themes. Reliability of the coded data was verified through discussion of

inconsistent codesith a qualitative researcher and supervisorsl agreement was reached.
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323 Changes in patients6 health outcomes at:

Five facilities outside theAgincourt HDSSwere randomly selected intthe comparisorarm

from the 21 PHC facilitiesn the Bushbuckridge municipalitywhere the ICDM model was not
implementedHence thissubstudy had the ICDM pilot and comparison study atansnable a
comparative assessment of patientsoUnhkethd t h ou
guantitativesubstudy on quality of care in the ICDM model which focussed on the subjective
interpersonabssessment of outcomes specified by Avedis Donabedian, the focus of this sub
study was on thebjective technical assessmentpoht i ent s 6 he aCD4fltourdasut ¢ o me

and BB (58).

3.2.3.1 Study design

This was an interrupted timgeries analysis afata retrieved from facility records in théDM

pilot and comparison facilities to determine the effectiveness of the ICDM model in improving
pati ent sd h dhkeldefihing teatiurecad M® design is that each participant in the
sample is observed multiple times before and after an int@owng®0). The ITS study design is

the strongest quasixperimental design to evaluate longitudinal effects of aexperimental
intervention implemented by someone other than the evaluation resg@@heis was the case

in this study.

3.2.3.2 Samplingof patients

A minimum sample size of 435 patients in each study arm after adjusting for a 10% non
response wusing Diggl eds dsneasprésein whichzae confinmausnu | a
outcome variable is consistently compared between two groups across 30 timérpoiritss)

of observation in a longitudinal stud91), assuming an effect size of 0.22; 0.90 correlations of
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repeated outcomes; 90% power£Z.28); and 5% significance level for a tsmledhypothesis

test (4 ,/=1.96).

Overall, 435 patients were recruited in the ICDM pilot a8 patients in theomparisa

facilities (Figure 17. The multi-stage proportionate sampling previously described in the

guantitative sutstudy on quality of care vgaapplied in the recruitment of the3lgatients in the

comparison facilitiegSee appendix 2b for details on the samplegipniqué.

Patients proportionately sampled from facilities

435 443
Sampled patients Sampled patients

Stratified sampling of patients by main-diseases

141 292 2 286 155
HIV/AIDS Hypertension Diabetes HIV/AIDS Hypertension
patients patients patients patients patients
ICDM pilot facilities Comparison facilities

7,270 patients
Seven ICDM |facilities in 12 PHC Five | comparison facilities
facilities
3,602 patients in 3,608 patients in
ICDM facilities comparison facilities

2
Diabetes
patients

Figure Ir: Sampling of study participanisn t he pati entsdé heal

3.2.3.3 Data collection and quality control

Aretrospecti ve heath outcdred (e.quialvidad WD4ocbunt and blood

t h

out c ¢

pressure) of 43patientsin the pilot facilities and 433 patients in the comparison facilities was
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performedin the January 2011 to June 2013 period®e uniqueidentifiers of these patients

wereanonymisednd study numbers generated

3.2.3.4 Data management and statistical analysis

At the time of the study, eligibility é&riteri
WHO clinical stage 3 or 4; and pregnararybreastfeeding stat{82). For those on ART, viral

load was repeateevery 12 montts and CD4 count repeated six monthly for ART monitoring
purposes with the expectation that CD4 count would be > 350 celffsimemceforthreferred to

as ficontrolled CD4 count in this thesis Appendix 5 shows the treatment regimens
recommended for HIV/AIDS patients in South Afriteoughoutthe duration of the stud{®2).

At every visit, adherence to ART was assessed bycpilht and record of clinic attendance. A

pill count of more than 95% of ART doses was considered good adhg@2icdJnstable

patients were revieweahonthly until stability was achieved while stable patients were reviewed

every two to three months. All patients were routinely referred to the doctor for reverw six

months.
Hypertension is defined as currently taking a
140 mmHg or diastolic blood pressure O 90 on

apart(92). Controlled hypertension in thikesisrefers to BP <140/90 mmHg. Antihypertensive

drugs used in the study setting are shawAppendix5.
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The main hypothesisvasthat the ICDM model leads to changes in the CD4 counts and blood
pressure of patients receiving care in the PHC facilities implementing the ICDM miblein

allowance of a minimum adight time points before and after initiationtb& mode(93)

Statistical analyses

Data were entered into Access 2010 and imported into Stata 12.0 (College Station, TX, USA) for
statistical analyse€ontrolled segmented regression analysis, a statistical method for estimating
the effects of longitudinal intervention in interrupted time series dats,usedor modeling the
data(90, 93) Two time periods were specified: (1) pneervention (Januaryune 2011} six

months before initiation of the ICDM model, including the month of June 2011 when the model
was initiated; and (2) postitervention (July 201-Dune 2013} 24 months of implementation of

the model.Two segmentednalytical approachesere done first, the autoregressive moving
average (ARMA) time series model, and secondly, segmented linear regression to determine the
effect of the ICDM model over the two specified time periods. The probability of having
controlled CD4 counts or blood pressure was derived from the pégsehanalysis using mixed
effects models which adjusted for the clinics (cluster) in which patients received healthcare and
other covariates such as age. As a way of smoothing the observed gu@semt outcomes,
propensity scores were derived after the mixed effect regression analysis to show the probability
of controlling for the outcome of interest in the patients. After collapsing and aggregating these
health outcomes using the mean percerstajehe monthly time points and associaséahdard

deviationsthe smoothed percentages of the datasets used in the segmentedsaslyssited
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The first segmented analysis was based on the ARMA model in which the data for the ICDM
pilot and compason facilities were aggregated and the second segmented analysis was based on
linear regression on the two time periods. The main effects as well as the interactions of period
and intervention/control were modelled across the whole time span to dssedfett of the
intervention. The goodness of fit of the model was assessed by testing the residuals for normality

in addition to the visual assessment of the fitted versus observed time series plots.

Propensity score matching (psmatchiZs dondo babhnce the effect of covariates which varied

in distribution between the study groups (e.g. d8d). The ordinary least squares regression

line was fit to each segment of the independent variable (time) assuming a linear relationship
with the outcome variablesitiin each segment. The regression model was specified to estimate
the changes in the level (intercept) and trend (slope) for the patients whose BP and CD4 counts
were controlled at the two time periods (segments) in both study gf{6QpsThe absolute
difference in the slopes between the segments was calculated by subtracting the original value
from the final value. The inverse of thersfard deviations were used in the segmented analysis
models as the analytic (importance) weights. Thalpes and the 95% confidence interval of

the parameters were reported to ascertain statistical significanetu@x<0.05).

3.3 Summary of study designs,nature of outcome variables, data source

and type of analysis according to thesis themes

Thestudy designs, data sources and analytical approaches used to agbese thematic areas

on chronic disease profile and predictors of healthetlisation(l); quality of care in the ICDM
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model (11); and changes in patientsd heal {lihar@mut com

shown in Table 2 below.

Table2: Simmary ofstudy desigs, type of outcome variableslata sources and type of analysis
accordirg to thethree thematic areasdn this thesis

Theme Study design Type of variables Data Type of
source analysis
I Crosssectional Binary Agincourt | Univariate and
analytical 2010 HCU | multivariate
module binary logistic
(secondary| regression
data) modeling
Il Crosssectional Ordinal(Likert scale Primary Structural
analytical from strongly agree to | data equation
strongly disagree) modeling

Case study of

healthcare facilities | - Primary Thematic
data content
analysis
LI Interrupted time Continuous Data Segmented
seriesstudy retrieved | linear
from regression
pati e
facility
records

*For only HIV/AIDS patients

3.4 Ethical considerations

The three key ethical principles of autonomy, beneficence and justice were upheld by ensuring
that:p a t i ieformmasiod wee encrypted in a computer programme that keeps the information

in a form that does not allow anyone to intergtetexcept the study teamandt h a t ptient
unique identifiersare not reported in scientific journals; participants who prefer not to participate

in the study or decide to discontinue participation in the study are free to do so; there will be no

penalty or loss of benefits to which participants are otherwise entitiere is no risk of harm or
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injury for participating in the study; and there are no direct benefits to participants during the
study. Ethical approvalfor the conduct of theesearch was granted by the Committee for
Research on Human Subjects (Media#lthe University of the Witwatersrand, Johannesburg,
South Africa (Ref No. M120943) and the Mpumalanga Provin&takearch and Ethics
Committee. The research that generated the data for the secondary analysis reécEiged e
clearancdrom the Committeefor Research on Human Subjects (Medical) of the University of

the Witwatersrand, Johannesburg, South Africa (Ref No. M960720).
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4.0 Results

The results of the two main studiwgh their component subtudieshave beelntegratel to
reflectthethree themes of this thesiBhese themes are preceded byptleet i ent sd soci o
demograplt characteristics. The themes arecfiyonic disease profile and predictors of

healthcare utilisatiofsubsection 4); (ii) quality of care in the ICDM modésubsedbn 42);

and(ii) changes n p ahealtle outcasnéattribuableto the ICDM mode(subsectiort.3).

Table14 presets thesummary of theesults ofthethreethesis themgby the four papers as

outlinedearlierin Tablel.

4.1 Chronic disease profileand predictors of healthcare utilisation

4.1.1 General characteristics of study participants

The general characteristics tife 5,795 study participantsn the healthcare utilisatiorstudy

(Figure 11)are described in this subsection

4.1.2 Comparison of responders with non-responders by sociedemographic

characteristics

Response rate, defined as the number of respondents divided by the number of eligible subjects
in the sampld€95), was 75% [5,795/(7,87045)]. A comparison of 5,795 responders and 2,075
nonrespondes showed that the responders were older (mean age = 66 vs. 64pyEa0f1)

and predominantly women (74.8% vs. 55.4860.001), whereas neresponders had more of
formal education (19.1% vs. 12.9%<0.001) and highest asset score (25.9% vs. 22.5%,

p<0.001)i (SeeTable3l).
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Table3: Sociedemographic characteristics of responders aneregponders to the 2010

healthcae Uilisation survey inthe Agincourt subdistrict

VARIABLES Responders Non-responders Total p-value*
(n=5,795) (n=2,075) (n=7,870)
Age group (years)
507 59 1,933 (33.3) 920 (44.4) 2,853 (36.2) <0.001
607 69 1,703 (29.4) 515 (24.8) 2,218 (28.2)
O 70 2,158 (37.3) 640 (30.8) 2,799 (35.6)
Mean age in years 66.1 (65.8, 66.4) 64.0 (63.5, 64.5) 65.6 (65.3, 65.8
Gender
Female 4,333 (74.8) 1,149 (55.4) 5,482 (69.7) <0.001
Male 1,462 (25.2) 926 (44.6) 2,388 (30.3)
Education (incompleted years)
No formal education 3,680 (63.5) 1,263 (60.9) 4,943 (62.8) <0.001
O 6 1,369 (23.6) 415 (20.0) 1,784 (22.7)
> 6 746 (12.9) 397 (19.1) 1,143 (14.5)
Nationality of origin
South Africa 4,032 (69.6) 1,396 (67.3) 5,428 (69.0) 0.052
Mozambique 1,763(30.4) 679 (32.7) 2,442 (31.0)
Sociceconomic status
Lowest 927 (16.0) 339 (16.4) 1,266 (16.1)
Middle low 1,160 (20.0) 391(18.8) 1,551 (19.7) <0.001
Middle 1,239 (21.4) 359 (17.3) 1,598 (20.3)
Middle high 1,091 (18.8) 421 (20.3) 1,512 (19.2)
Highest 1,301 (22.5) 538 (25.9) 1,839 (23.4)
Missing 77 (1.3) 27 (1.3) 104 (1.3)
Medical aid cover
Free public hospital care 5,422 (93.6) -
Whenever | need to see the doctor 118 (2.1) -
Health insurance for specific disease 7(0.1) -
Empl oyer6s clinic 188 (3.2) -
No medi cal aid/ do 60 (1.0) -
Occupation
Not working for cash payment 5,016(86.6) -
Working for cash payment 779 (13.4) -
Looking for a paid job
Yes 508 (8.8) -
No 4,567 (78.8) -
Missing 720 (12.4) -
Type of grant
Old age 3,437 (59.3) -
Disability 182 (3.1) -
None 2,176 (35.6) -

Chi square test{value ofdifference between responders and-nesponders
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4.1.3 Sociodemographic characteristics of adults who used public and private

healthcare facilities

Table4: Sociecdemographic characteristics and type of healthcare facility usbd Agincourt

sub-district in 2010

Variables Type of healthcare facility n (%) p-value'
Public Private Total
(n=4,089) (n=363) (n=4,452)
Age (years)
5071 59 1,365 (33.4) 140 (38.6) 1,505 (33.8) 0.093
6071 69 1,186 (29.0) 104 (28.6) 1,290(29.0)
O 70 1,538 (37.6) 119 (32.8) 1,657 (37.2)
Gender
Female 3,186 (77.9) 243 (66.9) 3,429 (77.0) <0.001
Male 903 (22.1) 120 (33.1) 1,023 (23.0)
Education (completed years)
No formal education 2,613 (63.9) 201 (55.4) 2,814 (63.2) <0.001
O 6 979 (23.9) 73(20.1) 1,052 (23.6)
> 6 497 (12.2) 89 (24.5) 586 (13.2)
Nationality of origin
South Africa 2,868 (70.1) 274 (75.5) 3,142 (70.6)
Mozambique 1,221 (29.9) 89 (24.5) 1,310 (29.4) 0.032
Medical aid cover
Free public hospital care 3,878 (94.8) 283 (77.9) 4,161 (93.5) <0.001
Whenever | need to see the doctor, 25 (0.6) 73 (20.1) 98 (2.2)
Health insurance for specific disea 2(0.1) 1(0.3) 3(0.1)
Empl oyerds clini 168 (4.1) 4(1.1) 172 (3.8)
No medi cal ai d/ ¢ 4(0.1) 1(0.3) 5(0.1)
Occupation
Working for cash payment 493 (12.1) 74 (20.4) 567 (12.7)
Not working for cash payment 3,596 (87.9) 289 (79.6) 3,885 (87.3) <0.001
Socioeconomistatus
Lowest 654 (16.0) 36 (9.9) 690 (15.5) <0.001
Middle low 837 (20.5) 58 (16.0) 895 (20.1)
Middle 904 (22.1) 66 (18.2) 970 (21.8)
Middle high 768 (18.8) 66 (18.2) 834 (18.7)
Highest 870 (21.2) 137 (37.7) 1,007 (22.6)
Missing 56 (1.4) 0 (0.0) 56 (1.3)
Looking for a paid job
Yes 350 (8.6) 17 (4.7) 367 (8.2) <0.001
No 3,277 (80.1) 279 (76.8) 3,556 (79.9)
Missing 426 (11.3) 67 (18.5) 529 (11.9)
Type of grant
Old age 2,415(59.1) 211 (58.1) 2,626 (59.0) 0.914
Disability 153 (3.7) 13 (3.6) 166 (3.7)
None 1,521 (37.2) 139 (38.3) 1,660 (37.3)

"Chi square test{value of difference betweenblic and private healthcare facilities
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Sociocdemographic characteristics of the study participants by use of public or private health
facilities are shown in Table 4. Overall, there were more female than male participants utilising
the healthcare facilities (77% vs. 23%, p<0.000f the 4,452adults who visited healthcare
facilities less than one year preceding the survey, 4,089 (92%) and 363 (8%) visited public and
private healthcare facilities, respectively. Analysis to compare use of public and private
healthcare facilities showed signifita differences (p<0.05) in all soed@emographic

characteristics, except age (p=0.093) and type of grant (p=0.914).

4.1.3.1 Chronic disease profile

Healthseeking behavior and disease profile are stratified by gender in Fabiethe 5,795
respondents, 5,05@7%) needed healthcare less than one pezceding the surveyChronic

NCDs were the most reported health problem (41%) with a higher occurrence in women than
men (43% vs. 35%, p<0.001h descending ordeotherreasons for needing healthcare less than
one yeampreceding the survey includedute conditions 27%, other conditions 26%, chronic
communicable diseas@ncluding HIV/AIDS) - 3%, and injuriess 3%. All 5,795 responders
reported health problems, of whom 96% used healthcare, predominanplybkt health
facilities (82%) A subgroup (4,452 adults) of the total study participants who utilised public or
private health facilities reported a higher use of the former than latter (92% vs. 8%, p<0.001)
(96). Of the 5,056 adults who needed healthcare less than one year pgetbedsurvey, 1,344
(27%) werehospitalisedwhile 274 (5%) had disabilitiesThere were ignificant differences
(p<0.001) in health problems by gender, but there was no significant difference by gender in

disability (p=0.353) and HCU (p=0.164).
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Table5: Healthseeking behaviour, by gender among 5,795 responders to the adult healthcare
utilisation survey irthe Agincourt subdistrict in 2010

Variables Women Men Total p-value®
n (%) n (%) n (%)
Last time healthcare was needed (n=5,795)
<1year 3,863 (89.2) | 1,193 (81.6) | 5,056 (87.2)
1-3years 204 (4.7) 84 (5.7) 288 (5.0) <0.001
> 3 years 266 (6.1) 185 (12.7) 451 (7.8)
Health problems needing healthcare < 1 yea
before survey (n=5,056)
Non-communicable diseases* 1,649 (42.7) 422 (35.4) 2,071 (41.0)
Acute diseases** 1,053 (27.3) 295 (24.7) 1,348 (26.6)| <0.001
Other diseases*** 977 (25.3) 351 (29.4) 1,328 (26.3)
Chronic communicable disease**** 99 (2.6) 71 (6.0) 170 (3.4)
Injuries 85 (2.5) 54 (4.5) 139 (2.7)
Hospitalisation < 1 year before survey
(n=5,056)
No 2,866 (74.2) 846 (70.9) 3,712 (73.4)| 0.025
Yes 997 (25.8) 347 (29.1) 1,344 (26.6)
Disability requiring treatment < 1 year before
survey (n=5,056)
No 3,660 (94.8) | 1,122 (94.0) | 4,782 (94.6)| 0.353
Yes 203 (5.2) 71 (6.0) 274 (5.4)
Healthcare tilisation by responders who
needed healthcare < 1 year before survey
(n=5,056)
No 129 (3.3) 50 (4.2) 179 (3.5) 0.164
Yes 3,734 (96.7) 1,143(95.8) | 4,877 (96.5)
Actions taken by responders whiiliged
healthcare < 1 year before survey (n=4,877)
Public health facility 3,132 (83.9) 881 (77.1) 4,013 (82.3)
Private health facility 239 (6.4) 120 (10.5) 359 (7.4) 0.001
Other***** 229 (6.1) 105 (9.2) 334 (6.9)
Self-medication 105 (2.8) 28 (2.5) 133 (2.7)
Faith or traditional healer 14 (0.4) 3(0.2) 17 (0.3)
None 15 (0.4) 6 (0.5) 21 (0.4)

"Chi square test{alue of difference between gender

* Hypertensiondiabetes, stroke, sleep disorder, chronic pain in joints, depression, anxiety,

cancer, heart problems

** Fever and flu

*** Musculoskeletal pain

**** HIV and TB

***+*x Change diet and exercise
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41.3.2

Predictors of healthcare utilisation

Table6: Predictors of healthcardilisation among 5056 adults aged 50+ who used healthcare
less than one year before the survethamAgincourt subdistrict in 2010

Variables

Healthcare use (N=5056)

Univariate binary logistic
regression model
OR (80% CI)

Mult ivariate binary logistic
regression model
OR (95% CI)

Age (years)

507 59 1 Not included in the final
607 69 1.05(0.81, 1.35) model
O 70 0.90(0.71, 1.13)
Gender
Male 1 1
Female 1.27 (1.02, 1.57) 1.34 (0.96, 1.89)

Education (incompleted years)
No formal education

1

1

O 6 0.87 (0.70, 1.08) 0.85 (0.59, 1.21)
> 6 2.49 (1.63, 3.81) 2.49 (1.27 , 4.86)
Nationality of origin
Mozambique 1 1
South Africa 1.26 (1.03, 1.55) 1.07 (0.76 , 1.49)
Occupation

Presently working for cash payment
Not presently working for cash payme

1
1.09 (0.82 , 1.44)

Not included in the final
model

Socioeconomic status

Lowest 1
Middle low 0.84 (0.11,1.17)
Middle 0.79 (0.58 , 1.09) Not included in the final
Middle high 1.12 (0.79, 1.59) model
Highest 1.11 (0.79, 1.55)
Looking for a paid job
No 1 1
Yes 0.70 (0.49, 0.99) 0.75(0.44 , 1.28)
Type of grant
None 1 Not included in the final
Old age 1.07 (0.87,1.31) model
Disability 1.63 (0.84 , 3.18)
Health problems
Acute conditions* 1 1

Chronic communicable disease**
Non-communicable diseases***
Injuries

Other

5.51 (2.19 , 13.87)
2.95 (2.32, 3.76)
2.97 (1.39, 6.37)
1.83 (1.44 , 2.33)

5.91(1.44 , 24.32)
2.85 (1.96 , 4.14)
3.13 (0.97 , 10.08)
1.83 (1.27 , 2.66)

* Fever and flu
** H|V and TB

*** Hypertension, diabetes, stroke, sleep disorder, chronic pain in joints, depression, anxiety, cancer, heart

problems
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Chronic communicabldiseases (e.g. HNGndNCDs had significantlyrigher odds opredicting
healthcare utilisation thancate conditions(Table 6) Similarly, more years ofeducation

predicted higher healthcare utilisation thenformalyears ofeducatio (96).

4.1.3.3 Reasons for not tlising healthcare
The main reason for not utilising healthcare among the 4% who did not visit a health facility was

not feeling sick enough (48%)igure B.
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t
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56 6.7
34
22
11 . 0.6 0.6
Could not afford  No transport Mistreatment by Could nottake  Inadequate  Inadequately  Didnotknow  Denied health Not sick enough
cost of visit available  staffin lastvisit time offwork  equipment skilled staff ~ wheretogo  care by staff
Reasons for not utilising health care (n=179)

Figure B: Reasons for not using healthcare among 179 adults who did not use healthcare less
than one year before the surveyhe Agincourt subdistrict, 2010.
NB: Reasons for not using healthcare were multiple response answers
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4.2 Quality of care in the ICDM model

4.2.1 General characteristics of the study population

Table7: Socieademographic characteristics and chronic disease status of patients in the ICDM
pilot and comparison facilities in the Bushbuckrichgenicipality

Variable Study groups n (%)
ICDM pilot Comparison Total p-value of
facilities facilities (n=878) | difference
(n =435) (n = 443)
Age group (years)
1829 19 (4.4) 39 (8.8) 58 (6.6) <0.001
30-39 60 (13.8) 119 (26.9) 179 (20.4)
4049 59 (13.6) 92 (20.8) 151 (17.2)
50-59 84(19.2) 85 (19.2) 169 (19.2)
O 60 197 (45.3) 105 (23.7) 302 (34.4)
Missing 16 (3.7) 3 (0.6) 19 (2.2)
Gender
Female 363 (83.4) 368 (83.1) 731 (83.3) | 0.881
Male 72 (16.6) 75 (16.9) 147 (16.7)
Education (completed years)
No formal education 172 (39.6) 167 (37.7) 339 (38.6) | 0.170
1-6 174 (40.0) 169 (38.1) 343 (39.1)
>6 71 (16.3) 73 (16.5) 144 (16.4)
Missing 18 (4.1) 34 (7.7) 52 (5.9)
Looking for a paid job
Yes 126 (29.0) 120 (27.0) 246 (28.0) | 0.725
No 291 (66.9) 301 (68.0) 592 (67.4)
Missing 18 (4.1) 22 (5.0) 40 (4.6)
Typeof grant
None 202 (46.4) 210 (47.4) 412 (46.9) | 0.927
HIV 5(1.2) 8 (1.8) 13 (1.5)
Disability 15 (3.5) 13(2.9) 28 (3.1)
Old age 195 (44.8) 190 (42.9) 385 (43.9)
Missing 18 (4.1) 22 (5.0) 40 (4.6)
Chronic disease status
Hypertension 210 (48.3) 91 (20.5) 301 (34.3) | <0.001
HIV 141 (32.4) 282 (63.7) 423(48.2)
Diabetes 2 (0.5) 2 (0.5) 4 (0.5)
Co-morbidities 82 (18.8) 68 (15.3) 150 (17.0)

chi square testalue of difference between ICDM pilot and comparison facilities
#Analysis for diabetes patients was not done because of the small sample size (two in each study arm)

PFive patients in the ICDNhodel facilities were transferred to other facilities also implementing the ICDM mislwas also
the case for three patients in the comparison facilities.
“Two patients in the ICDM model facilities and one in the compaasarwere transferred to hédth facilities in other provinces
dOne HIV patient died in the ICDM modstlidy armwhile three deaths (one hypertension and two HIV/AIDS patients) were

recorded in the comparison facilities.
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The response rate was 99%able 7 showdthe mean age of th&35 hypertension, diabetes and

HIV patients to be 5% 16 yearsin the crosssectional quality of care study (Figure 1E)ghty-

three percent were females; 48% had no education; 29% looking for a paid job; and 45%
received old age grants. Foryght percent (48%) of the patients were receiving treatment for

hypertension and 32% were being managed for HIV/AIDS.

In the qualtative study, there ere 56 black adulparticipants (15 males and 41 females) in the
eight FGDs. All seven operational managers who participated in ttlepith interviews were
female professional nurses with an age range eb53Fears and 1230 years © nursing
experience. A 55 yearld male senior health staffiemberwas interviewed on behalf of the
municipality health manage/A 55 yearold male senior sulistrict health staff was interviewed
on behalf of the sulistrict health manager because tager could not be intervieweatle to
busy administrative scheduléghe race of thé&GD patrticipants reflects the dominance of black
people in the stuydsetting The gender imbalance of the participants in the F@Bsnales and
41 femalesyorroborates the gender constitutiortted population in the study settifemale vs.
male: 70% vs. 30%pnd thegendercomposition of the345 patients fromwhich the FGD

participants were recruitdfiemale vsmale: 83% vs. 17%)Ameh et al., under resw).

4.2.2 Satisfaction with the dimensions otervicesin the ICDM model

This subsection describes thesultson satisfaction with the dimensions of servigethe ICDM
model which have beencategorsed into quantitative and qualitative components The
guantitative component focusen comparing satisfaction giatients anaperational managers

with the 17 dimensions of car€he quantitative findings are complemented bydhalitative
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result showng the depth and breadth pftient and provider siafaction with servicesin the

ICDM model

4.2.2.1 Satisfaction with structure-related dimensions of care in the ICDM model

Figure 19 showed that the patients (P) and operational managers (OM) reported being satisfied
(scores O 50%) -wlatedrdimankions df dar in she ICDM rmodel. €here were
no statistically significant differences (p>0.05) between the satisfaction s¢dhespatients and
operational managers with structusgated dimensions of care, except for availability of

equipment (S1): ®7% vs. OM52%, p<0.001.

Satisfaction with structure-related dimensions of quality
of care
Accessibility of care 96.3 | 85.7
Supply of critical drugs* 92.9 - 100 Patients
| Operational managers
Availability of equipment} 97.0 - 57.2
100 50 0 50 100

Figurel9: Satisfaction scores of the patients and operational managers with stretited
dimensons of care in the ICDM model

* Priority dimensions of care in the ICDM model

AStatistically significant differences in the satisfaction scores of the patients and operational
managers
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The nextsection showsheresuls of thequalitative analysis of thavailability of the structure
related ICDM policy and satisfaction of patients and operational managers with stroelated

dimensions of care

ThelCDM policy

We have got the ICDM manual to guide us on how to implemehE€®M model in ta PHC

facilities [Municipal health manager].

The municipal health manager reportede ofthe ICDM treatment manuaby professional
nursesn the ICDM pilot facilities whennterviewed onhe availability of a policy document to

create a enablingenvironment for themplementation of the ICDM modei health facilities

Patient and provider narra¢s on satisfactionvith structuraldimensions of carshowed the

following results
Critical medicines

Patients reportethconsistent supply of critical medicines for the treatment of hypertension in

the health facilities.

When my treatment is not available at the clinic they do tell me that this month my
treatment is not available; then they gave me the one that is aleaitedt day. When the
treatment is not out of stock, they do give me all the treatment that | am getting every

month [Respondent 2 (man), Clinic 1].
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In this study, hypertension patients reported receiving monthly prescribed medication when there
was aregular supply of medicines. However, there were occasional drug@itekn some
health facilities; hence, the frustration of patients with irregular supply ofhgpértension

medicines.

Equipment

Hypertension patients reported concern for the lddkractioning blood pressure (BP) machines

in the health facilities they received care.

We have stayed for two to three months without BP machine. They were just giving us
treatment without knowing whether our BP was high or Kdt.gives us problem when

we have to travel to another clinic to check our BP [Respondent 1 (woman), Clinic 7].

Patients thought it was abnormal to not have their BP checked by nurses while taking anti
hypertensive drugs. Patients described their experiences of travelling tohetith facilities

with functioning BP machines to ascertain whether or not their BP was under control.

An operational manager acknowledged that her health facility did not have functioningf®&P cu

(a component of BP equipment tied in the arm) andratteglical equipment.

[She laughs] what can | say? | think three weeks back Mr. X [a project site manager at

institution Y] was here to give us differentkinds of Bfflscu because we di dnot
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I really canodot say t hmedica dg@pment to take carelofals al |
those patients or bring quality nursing care to the patients [Operational Manager, clinic

3.

This operational manager expressed frustration in her ability to provide quality care to patients
due to the lack of equipemt. She further indicated that a project manager working in a non
governmental research institution donated BHscto her health facility to enable nursies

monitor patientsd6 BP more effectively.

4.2.2.2 Satisfaction with processrelated dimensions of care irthe ICDM model

Figure20showedt hat t he operati onal managers reportec
processrelated dimensions of care in the ICDM model. However, the patients were not satisfied
(scores 50%) with defaulter tracing of patients (29%) and appointment systems (F23956).

Of all the processelated dimensions of care, there were statistically significant differences in

the scores of the patients and operational managers in appointment $pd): P20% vs.

OM-100%, p<0.001; physical examination of patients (P1196%® vs. OM57%, p<0.001;

defaulter tracing of patient (P7):29% vs. OM86%, p=0.001; hospital referral of patients (P5):

P-62% vs. OM100%, p=0.039; and friendliness of therses to patientéP4): R92% vs. OM

71%, p=0.041.
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Satisfaction with process-related dimensions of quality of care

Appointment system*7 20.1 j 100
Time with patients 70.3 ] 57.1
Physical examinationf 96.3j 571
Pre-packing drugs™® 49.9i 57.1

Defaulter tracing™f 29.43 85.7 Patierts

Referral* 62.0 i 100 Operational managers
Friendlinesst 924 71.4
Professional conduct 86.2i 85.7
Attend to patients 74.0 ] 57.2
Communication 98.9i 100
1(I)0 SIO 0 SIO 1(I]0

Figure 2Q Satisfaction scores of the patients andrafi@nal managers with processated
dimensions of care in the ICDM model

* Priority dimensions of care in the ICDM model
AStatistically signifiant differences in the satisfaction scores of the patients and operational managers
Quialitative analysis showed the following results in the premdated dimensions of care in the

ICDM model.

Prepackingdrugs

The | CDM manual stipul ates that patir@aeadlatpr epac
the facilities to reduce patient waiting time during consultation with nuféesru r ses d i nabi
to regularly prepack medicines was reported as a factotatmy against the delivery of

services.
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Sometimes we do prepacking the day before clinic appointment. Sometimes when we are
shortst af fed, we are unable to do it. Another

bags [Operational Manager, Clinic 4].

A narrative from an operational managsnowedt h at prepacking pati en
scheduled appointments was done sometimes in her health facility. The manager identified staff
shortage and unavailability of prepacking bags as obstacles to regularqpbep ng o f pat.i
drugs before clinic visits. Hence, prepacking was sometimes done during or after consultation

with nurses or it was not done in instances when there were no prepacking bags.
Appointment system

Patients reported a rigid appointmentteys in which they were unable to access services for

sudderonset ilinesses occurring before their scheduled appointment dates.

When your date is stildl far you canod6t go t

[Respondent 2 (woman), Clinic 3].

In the ICDM model of care, patients with chronic diseases are given appointment dates for their
next clinic visits. These predetermined scheduled appointments are usually on a monthly basis
for unstable/uncontrolled cases [e.g. BP>140/90 mmHg for hypentepat@nts and CD4 count
< 350 cells/mrffor HIV patients] or two monthly for stable/controlled cases [e.g. BP<140/90

mmHg for hypertension patients and CD4 count > 350 cell$fonrdlV patients].
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Patientsalso reported that those of thevho missegrevious clinicappointments werkeing
made to wait in the queudsiring subsequent visitsitil nurses had attended to patients who
were on the appointment list foratday; henceone ofthereasons constitutinigng patient

waitingtime.

When theyrurses] shout at us it is because when they tell you to come today at nine, you
find that you miss your appointment date and come at another day. When | missed my
appointment and went there the other day, they [nurses] delayed me even when | arrived
at theclinic early. All the patients that came after my arrival collected their treatment
and went home and | ef't me at the clinic.
because you [patient] are the one who missed your appointment [Respondent 2 (woman),

Clinic 1].

HomeBasedCarer process factors

Patients reported that horbased carers (HBCs) who visited patients in their homes divulged

their clientsd clinical details to people in

| told them [HBCs] not to come to my house any more. Whelh them something, |
expect them to report it to their seniors

sick, I will go to the clinic [Respondent 5 (woman), Clinic 2].

Patients recognised the role of hobesed carers [HBCsh patient managemensuch as
assisting patients witllomestic chores and deliweg their drugsfrom the health facilities

However,some patients reported that HBCs breadhdde i r cl i ent s6 confi den
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their clinical information to persons other &h those entrusted with patient care and

management.

An operational manager described a situation in which community members stigmatised ill

people who were visited by HBCs.

Homebased carers are not accepted. They [patients] are thinking that othedepeop
[community members] will think that they are HIV positive and that is why the HBCs are

coming to visit them [Operational manager, Clinic 1].

Community members were said to have perceived patients visited by HBCs to be ill due to
HIV/AIDS; hence the justification for the homdsased care and visits. Such patients responded
by not allowing HBCsto visit their homes. This reported Hikélated stigma constitutes a

community barrier to accessing health services.
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Nurse and patienrelated process factors

Operational managers and patients reggbdiverging viewpoints afiow behaviours expressed
by healthcare providers and users influenced prdeessrs in the health facilities. In the quote

below, a patient expressed dissatisfaction with the profedstonmauct of a nurse.

When you are in the consulting room with her [referring to a nurse], she will send you to
go and take the tablets in the locker [referring to where drugs are kept]. Do | know the
tablets | have to use? Sometimes she will send a cléag® and take the tablets; does

the cleaner know the treatment? | have seen it several times and am saying that these

nurses are going to kill us [Respondent 2 (woman), Clinic 4].

On the other hand, an excerpt below indicates how an operational manager noted that patients
challenged the ability of HBCs to trace clinic defaulters who resorted to traditional means of

seeking healthcare in places far away from where they [patiengsyeddiomedical care.

We [nurses] have tried our level best even to trace patients who missed their appointment
using HBCs and by telephone calls. Some of our patients move around seeking care in
many places because they believe in both western civlizaeatment and traditional
healers. You find that a patient is receiving treatment in village X and the next thing you
will hear from the relative that he (the patient) is at village Y [about 50 Km away from
village X] because there is a traditional Heathere who is busy treating him. That gives

us a problem in tracing thef®perational manager, Clinic 3].
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4.2.2.3 Satisfaction with outcomerelated dimensions of care in the ICDM model

Figure2lshowedt hat t he patients and operational

50%) with three of the four outconmelated dimensions of care in the ICDM model. On the

other hand, the patients and operational managers were not satisfied (scores < b@#t)emit

waiting time (O4): P17% vs. OMs43%.A comparison of the satisfaction scores of the patients

and operational managers with all the outcariated dimensions of care showed no statistically

significant differences (p>0.05).

Satisfaction with outcome-related dimensions of quality of

care

Nurses' competencies 87.6 - 85.7
Patient waiting time* 16.6 42.9

i Patients
Confidence in nurses 85.5 855 Operational managers
Coherent care* 97.4  85.7
100 50 0 50 100

Figure 21 Satisfa&tion scores of the patients and mgi®nal managers with outcornelated

dimensions of care in the ICDM model

* Priority dimensions of care in the ICDM model

86

mana



In the qualitative analysis, reduced stigma attributable to coherent integrated sanddesg

waiting time were reported as englated dimensions of care in tf@0M model.

Reduced stigma

An operational manager reported that coherence and integration of services conferred an
advantage on people living with HIV (PLWHIV) because of reduségma due to non

segregation of patients managed for chronic disease in the same clinic in the health facilities.

Previously we were grouping them according to their diseases, but now they are put
together. Patients living with HIV/AIDS are satisfiedcause they are mixed with those

who are having hypertension and diabetes (Operational Manager, Clinic 6).

Reduced HIV stigma waattributed to theinnovative integrated chronic diseasrvices in

which patients were not segregated or attended to Isesidrased on their disease status.-Non
segregation of patients or consultation rooms in the clinics implied that it may not have been
easy for patients to identify who was being managed for HIV/AIDS; hence, the reduced HIV

related stigma.
Long waiting time

Patients and operational managers reportedly attributed long patient waiting time in the health
facilities in this study t@everal factorsPatients said waiting time was long due to late arrival of
filing clerks and nurses; long morning prayer sesshmfere commencement of clinical duties;

staff meetings; prolonged tea or lunch breaks; nurses giving preferential treatment to friends or
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relatives who skip the queues; and nurses engaging in trading activities (e.g. buying and selling

of household produs} in the consultation room during consultation hours.

We arrive at six in the morning and stay outside the gate and they will open the gate at
ei ght obcl ock. Someti mes they wil!/| start t

treatment very lateespite early arrival at the clinic [Respondent 2 (man), Clinic 7].

On the other hand, operational managers reported long waiting time was due to staff shortage

and patients missing their clinic appointments.

We are booking a certain number of patieatsl if that number becomes extra because
of those who didnot come on their appoint
patients and they (those who missed their previous appointment) have to wait

(Operational Manager, Clinic 1).

4.2.2.4 Emerging themesfrom the qualitative study
Staff shortage and inability to afford costs of transportation to health facilities were reported as

emerging themes in the qualitative analysis.

Staff shortage

Operational managend patientsdentified staff shortage as a key human resource challenge

impacting the delivery of quality care in the health facilities.

| 6m al one and | have to do all the progr al

deliveries, antenatal clinics, integrated omic disease clinic, minor illness,
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i mmuni zation and all those programmes. I c

work alone | end up making some stupid misté®gerational Manager, clinic 3).

Today, they [referring to nurses] are two and thest gred and become complicated

[Respondent 1 (woman), Clinic 6].

An operational manager reported making mistakes due to work overload arising from staff
shortage. A patient described how staff shortage in a health facility led torelat&d
exhaustonand O6complicatedd behaviour of nur ses, a

human resources negatively impacts the provision of quality services.

Inability to afford costs of transportation

Patients reported inability to afford costs tadnsportation as a barrier to accessing clinics or

when referred by nursgisom clinics to doctors in the hospitals.

| f I am working for someone and that pers
person pays me before | have to go to the clinihaspital [Respondent 4 (woman),

Clinic 1].

Il n a rur al South African setting with high wun
means of livelihood also affected their healthcare seeking behaviour. Delay in clinic or hospital

visits was infuenced by late payment for services rendered.
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4.2.3 Quality of care

This subsection shows the relationships between structure, process, and outcome constructs as a

measure of quality of care in the ICDM model using patient satisfaction scores.

4.2.3.1 Relationshipsbetween structure, process and outcome constructs

Figure 22 showed the result of the relationships between structure, process and outcome
constructs as a measure of quality of care in the ICDM nasssssed usirgiructural equation

model Th e  Cr o ralpha ccéfiicients of reliability of all variables intended for their
respective SPO constructs ranged from acceptable to good: structure (0.790), process (0.702),
and outcome (0.600), an indication that the variables were a reliable measure of thdedinte

constructg85).
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RMSEA = 0.058 (90% CI: 0.045 - 0.070); CFI =0.931; TLI=0.913; CD=1.000 |
5 1
7 [52] =127, p < 0.001 ]
1

1

1

1

Composite reliability: structure = 0.790; process = 1.702; outcome = 0.600

Availability of equipment (S1)

Supply of critical medicines (52) ——l

Accessibility of chronic care (S4)

0.40* 0.75*
Attending to patients’ health needs (P2)

Professional conduct of the nurses (P3)

Coherence of chronic disease care (O1)

Competence of the nurses (0O3)

Friendliness of the nurses (P4) /
0.88*
—_—

Patient confidence in the nurses (O35)

Figure22: Goodnessf-fit, reliability and correlation assessment of the relationships between
structure, process and outcome

*Relationships between the constructs represented by the Pearson correlation values
NB: The dimensions in red colour are théopity areas of the ICDM model

RMSEA- Root Mean Squared Error of Approximatigd (0. 06 i)s a good fi

t
CFlI-Comparative Fit Index (CFI O 0.90 is a good fit
t)

TLI-TuckerL ewi s I ndex (TLI O 0.90 is a good fi
CD - Coefficient of determination (rangeld There is a perfect fit of the data with the model if CD=1)
Cronbachés alpha coefficient of reliabilit

91



Before runningconfirmatoryfactor analysi{CFA), six negatively phrased statements (S3, P6,
P8, P10, P13 and O2) in the adapted questionnaire were dropped because there was no evidence
of acquiescent response S&R(S) in the pair of statements phrased in opposite direc{feigsire

23).

Patient satisfaction with statements phrased in opposite directions
Coherent care*
Time spent with nurses

Pre-packing of drugs* m Disagreement with negative

statements
Defaulter tracing™ m Agreement with positive
statements
Referrals*

Critical medicines®

I 1
100 50 0 50 100

Figure B: Agreement with positive statements and disagreement with negative statements

* Priority dimensions of care in the ICDM model

In assessing the fit of the constructs and the remaining 17 variables, three -pelateds
variables: communication with patients (P1), hospital referral (P5) and physical examination of
patients (P11) with coefficient of determination values < 0.20 vdeopped (86). Of the
remaining 14 variables, four procesdated variables: defaulter tracing of patients (P7),

prepacking of drugs before clinic visit (P9), time patients spent with nurses during consultation
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(P12) and appointment system (P14)pane outcomeelated variablepatient waiting time
(O4) did not load significantly (factor loadings < 0.3) onto theiendel constructs in the CFA

(Table8), and were dropped after CFA.

Table8: Factor loading of variables intended for structure, process and outcome constructs in the
assessment of quality of care in the ICDM model

Constructs Variables Loading Standarcerror
Structure
Availability of equipment (S1) 0.462* 0.038
Supply of critical medicines (S2) 0.994* 0.012
Accessibility of services (S4) 0.383* 0.041
Process
Attendance to pat|0.664* 0.035
Professionalism (P3) 0.758* 0.032
Friendliness (P4) 0.669* 0.035
Defaulter tracing (P7) 0.200 0.056
Prepacking of drugs (P9) 0.268 0.055
Time spent with nurses (P12) 0.074 0.056
Appointment system (P14) 0.163 0.053
Outcome
Coherence (01) 0.310* 0.057
Competence (O3) 0.485* 0.053
Waiting time (O4) 0.229 0.058
Confidence (O5) 0.651* 0.054

*Variables with factor | oading O 0.300

Nine variables reflected their intended SPO constructs (factor loading > 0.300) in the structural
equation model(Figure 22). These were three structiedated dimensions: availability of
equipment (S1), supply of critical medicines (S2) and accessibility of chronic disease care (S4);
three process el at ed di mensi ons: attending toucpatien
of the nurses (P3) and friendliness of the nurses (P4); and three outdated dimensions:
coherence of integrated chronic disease care (O1), patient confidence in the nurses (O3), and

competence of the nurses (05).
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The fit indices of the three spéed pathways are as follows: (a) unidirectional pathway
[ 52]=145, p<0.001; RMSEA=0.064 (90% C! 0.0520.077); CFI=0.915; TLI=0.892;
CD=0.911], (b) mediation pathway[ %52]=127, p<0.001; RMSEA=0.058 (90% CI0.045
0.070); CFI=0.931; TLI=0.913cD=1.00] and (c) reciprocal pathway|[ %59]=147, p<0.001;

RMSEA=0.059 (90% C1 0.0470.070); CFI=0.919; TLI=0.910; CD=0.632].

Table9 showed that when using at least two criteria, all the specified path models fit the data,
but only the mediation patiay fulfilled all the criteria used except the -dguared criterion,
which is expected because the sample size of this study was greater than 400. In addition, the

mediation pathway showed a perfect fit with a CD value of 1.00.

Table9: Goodness of fibf the specified path modals evaluatinghe quality of care in the
ICDM model

Specified path models
Criteria Unidirectional Mediation Reciprocal
6" test p value > 0.05* P<0.001 P<0.001 P<0.001
RMSEA val u/0.064 0.058P 0.059P
(90% CI- 0.0520.077) | (90% CI- 0.0450.070) | (90% CI- 0.0470.070)
CFI O 0. 90/00915P 0.931P 0.919P
TLI O 0. 90/0.892 0.913P 0.910P
CD close to 1.00 0.911P 1.00P 0.632
(perfect fit is preferred
if CD value=1.00)
Ranking** 31 1% 2"
P Showgoodness of fit

**The mediation model ranked first because it fulfilled four criteria (RMSEA, CFI, TLI and CD). In
addition, it showed a perfect fit based on CD value of 1.00

**The reciprocal model ranked second because it fulfilled three criteria (RMSEA, CFl and TLI)

** The unidirectional model ranked third because it fulfilled two criteria (CFl and CD). However, it did
not show a perfect fit based on CD value of 0.911
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4.3 Changesinpatienté h e al t hattdbut tbbetorine ISDM model

4.3.1 General characteristics of the sidy population

For the controlled interrupted time series
outcomesattributable to the ICDM model, able5 showedthat a significantly <0.001) higher
percentage of patienis the ICDM pilot (67%) than the comparison (43%) facilities were aged
50 years and oldeThere were no statistically significant differences (p>0.05) between the study
populations by other socidemographic variable3he percentage of hypertension patients was
significartly higher in the ICDM pilot facilities(48% vs. 21% P<0.00) whereas the

comparison facilities had mokV/AIDS patientg64% vs. 32%P<0.00J).

432 Changes in patients6é6 health outcomes

A

This subsection presents the results ofdfiectiveness of the ICDM improvingp at i @4t s 0

counts and blood pressure

4.3.2.1 Health outcomes of HIV patients
The ARMA (1,) model in Tablel0 showed statistically significant coefficients of 0.68 (95%
Cl: 0.64,0.72;P<0.001) for the autoregressive (AR) atd81 (95% CI:-0.85;0.78; P<0.001)

for the moving average (MA) component. Overall, the pilot facilities had a 5.7% greater

st

|l i keli hood of <controlling patientsé CD4 count

Cl: 0.056,0.058P<0.001) given that both study armad91%likelihood of controling patient$
CD4 count (constant in Tabl). The interaction of study grps and time in Tablé0 showed
that CD4 count control was greater by 0.2% in the pilot than comparison facilities during the 24

months of implementation of the ICDM model (coef=0.002; 95% CI: 0.001,003@B001).
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Tablel10: The autoregressive moving averagedel for CD4 count conttan primary health
care facilities in the Bushbuckridge municipalitgm January 2011 to June 2013

Variables Coefficient | Standard | Confidence | p-value
error interval
Reference attributes
Comparison facilities
Preintervention period
ICDM pilot facilities 0.057 0.0002 |0.0%,0.08 |<0.001
Postintervention period -0.0(8 0.0001 -0.004,-0.0@ | <0.001
ICDM pilot*Postintervention period 0.0 0.008 0.001,0.003 | <0.001
Constant 0.91 0.0001 0.90,0.92 <0.001
Autoregressive moving average (ARMA)
modeling
Autoregressive component (L1) 0.68 0.0212 0.640.72 <0.001
Moving average component (L1) -0.81 0.0185 -0.85-0.78 <0.001

The residuals in Figur24 belowshow a good normal distributiaonfirming the good fit of the

model and the data.
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Figure24: Monthly probabilities of having a CD4 count > 350 cells/&imy studygroups
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*Dotted gray lins show the month the ICDM model was initiated.

The probability of controlling patientso6 CD4
decreased in the six month period before initiation of the ICDM model. However, this decrease
nearlystabilisedin both study arms during the 24 months of implent@naof the ICDM model

in the pilot facilities(Figures25 and26). After propensity score matching, there was a reduction

in the differences in the probability of cont
comparison facilities (Figureg5 and 26). Figure 26 showed that the pilot facilities had a
consistently higher probability of controllin
six months before the initiation of the ICDM model (97.5% vs. 94.5%) and two years after the

model was implemented (96.5%. @.0%).

Initiation of the ICDM model
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Figure25: Monthly probabilities of having a CD4 count > 350 cells/&imy studygroups before
propensity score matching.
*Dotted gray lineshows whetthe ICDM model was initiated.
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Figure26: Monthly probabilities of having a CD4 coun350 cells/mn3 by studygroups after
propensity score matching.
*Dotted gray lineshowsthe month the ICDM model was initiated.

The segmented lime regression results in Tablel (section A) showd a 0.26% monthly
decrease in the probability patients ving a controlledCD4 countbefore the initiation of the
ICDM model in the pilot facilities (coef =0.0026; 95% CI1-0.002750.005; P<0.00). After

the initiation of the model, the probability of patients having a controlled CD4 count decreased

monthin-month by 0.03% (coef £0.00032; 95% CI:0.00033;0.00031;P<0.00). Hence, there
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was a 0.23%eductionin the decreasing monthly probability of controlling CD4 counts observed

at baseline (coef #.0023; 95% CI:0.002650.002L; P<0.001).

In the comparison facilities (Tablel, section B), the monthly changes in the probability of
patients having a controlled CD4 count decreased monthly by 0.17% (e@6047; 95% ClI:
0.002450.0010;P<0.00) and 0.02% (coef =0.00018; 95% CI:0.00024-0.00013;P<0.009)

before and after the initiation of the ICDM model, respectively. The decreasing monthly trend
for CD4 count control observed before the initiation of the ICDM modelrecdiscedby 0.15%

during implementation of the ICDM model (coefG:0015 95% CI:-0.0022;0.0008;P<0.001).
Tablell: Estimated level (intercept) and trend (slope) changes in controlled CD4 counts (> 350

cells/mn8) following implementation of the ICDM model in the ICDM pilot and comparison
health facilities in the Bushbuckgé municipalityfrom January 2011 to June 2013

Estimates Pre-intervention period Postintervention period
Section A Intercept Trend Intercept Trend
ICDM pilot facilities
Coefficient (%) 2.56 -0.0026 1.17 -0.00032
Standard error 0.03 0.00005 0.004 0.00005
p-value <0.001 <0.001 <0.001 <0.001
95% confidence interval | 2.49,2.63 -0.002750.0025 | 1.16,1.18 -0.00033;
0.00031
Change in trend Coefficient=-0.0023; 95% CI=0.0026;0.0021 p<0.001
Section B Intercept Trend Intercept Trend
Comparison facilities
Coefficient (%) 1.96 -0.0017 1.06 -0.00018
Standard error 0.22 0.0004 0.02 0.00003
p-value <0.001 <0.001 <0.001 <0.001
95% confidence interval | 1.53,2.39 -0.0024;0.0010 | 1.03,1.10 -0.00024,
0.00013

Change in trend

Coefficient=-0.0015; 95% CI1=0.0022;0.0008; p<0.001

*Segmentedinear regression analysis after propensity score matching
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4.3.2.2 Health outcomes of hypertension patients

The ARMA (1,2) model for BP control showed a significant coefficient of 0.47 (95% CI:
0.35,0.58;P<0.001) for the AR component. The MA parts were also statistically significant at
coefficients of-0.46 (95% CI:-0.55;0.37; P<0.001) and 0.33 (95% CI: 0.28,0.38x0.001)-

Table 12. Overall, the pilot facilities had a 1.0% greater chance of controlliRgti&n the
comparison facilities (coef=0.010; 95% CI: 0.003,0.0260.002) given that 50%r moreof the
patients in both study armmgere likely to have theiblood pressureontrolled(constant in Table

12). The interaction between the study groups ame tshowed the pilot facilities had a 3.6%
greater chance of controlling BP than the comparison facilities during the 24 months of

implementation of the ICDM model (coef=0.036; 95% CI: 0.029,0.948.001).

Table12 The autoregressive moving average siddr blood pressure control in primary health
care facilities in the Bushbuckridge municipalitgm January 2011 to June 2013

Variables Coefficient | Standard | Confidence | p-value
error interval
Reference attributes
Comparison facilities
Preintervention period
ICDM pilot facilities 0.010 0.0031 0.008,0.016 | 0.0
Postintervention period -0.09 0.003 -0.03,-0.024 | <0.001
ICDM pilot*Postintervention period 0.0% 0.029 0.0X,0.043 | <0.001
Constant 0.50 0.0030 0.49,0.3 <0.001
Autoregressive moving average (ARMA)
modeling
Autoregressive component (L1) 0.47 0.0576 0.35,0.3 <0.001
Moving average component (L1) -0.46 0.0480 -0.55,-0.37 <0.001
Moving average component (L2) 0.33 0.0272 0.28,0.38 <0.001

Figure27 belowshoweda reasonable normal distribution of the residé@$BP controlexcept

for a slight skewness to the right due to a few extreme values.
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Figure27: Monthly probabilities of having a BP < 140/90 mmblgstudygroups
*Dotted gray lins show the month the ICDM model was initiated.

There was a decreasing probability of patients having a controlled BP in the pilot and
comparison facilities before the ICDM model was initiated and this decrease was more rapid in

the pilot thanin thecomparison facilitiegFigures28 and29). Following initiation of the ICDM

model, there was eeductioni n t he decreasing probability of
study arms and this was much more so in the pilot than in the comparison facilities. The ICDM

mo d el appeared to have reduced the steep dov
observe in the prlCDM model period (Figure28 and 29). A comparison bthe two study

arms in Figure29 shoneda consi stently higher probability

pilot facilities than in the comparison facilities six months before the iomiadf the ICDM
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model (50% vs. 47%) and two years after the model was implemented (47% vsThe%jlot

facilities also had less zigag fluctuations in BP control than the comparison facilities.

Initiation of the ICDM model
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Figure28: Monthly probabilities of having a BP ¥40/90 mmHdy studygroups before
propensity score matching.
*Dotted gray lineshowsthe month the ICDM model was initiated.
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Initiation of the ICDM model
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Figure29: Monthly probabilities of having a BP < 140/90 mmblgstudygroups after
propensity score matching.
*Dotted grayline showsthe month the ICDM model was initiated.

The segmentkregression analysis in Tad® (section A) showda 1.6% monthly decrease in

the probability of c o4CDM mbddélintaergentipreperiockimthepimt B P i
facilities (Coef= -0.016; 95% CI: -0.017;0.015; P<0.00). During the 24 months of
implementation of the model, there was a 0.1d86rease in the probability of patients having

their BP controlled (Coef=0.0011; 95% CI1-0.0012;0.0010;P<0.00]). A prepost initiation
comparison of the change in trend sleoithat the steeply decreasing probability of controlling
pati ent svéd WHefBre initlatoor of the model was cut back by 1.5% (Ce@3l5; 95%

Cl: -0.016;0.014;P<0.007.
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There was a 0.2% monthly decrease in the probability of patients having a BP < 140/90 mmHg
in the comparison facilities (coef-9.002; 95% CI1-0.004-0.001;P=0.00] - Table13, section

B. During implementation of the model, the probability of patients having a controlled BP
decreased monthly by 0.09% (coetG0009; 95% CI-0.0011;0.0008;P<0.00]). Hence, the

pre-post initiation change in trend ®lved a 0.1% cut back in the steeply decreasing probability

of controlling pati eICDM dodeB &a (cobf s=8.00Y;, ®306 Al:-n  t h e
0.0028;0.001; P<0.00) i Table 13 section B.

Table13: Estimated level (intercept) and trend (slopleanges in controlled blood pressure (<

140/90 mmHg) following implementation of the ICDM model in the ICDM pilot and
comparison health facilities in the Bushbuckridge municipéidgn January 2011 to June 2013

Estimates Pre-intervention period Postintervention period
Section A Intercept Trend Intercept Trend

ICDM pilot facilities

Coefficient (%) 10.3 -0.016 1.13 -0.0011
Standard error 0.20 0.0003 0.02 0.00004
p-value <0.001 <0.001 <0.001 <0.001

95% confidence interval | 9.90,10.70 -0.017;0.015 1.09,1.18 -0.0012-0.0010
Change in trend Coefficient=-0.015; 95% CI=0.016-0.014; p<0.001

Section B Intercept Trend Intercept Trend
Comparison facilities

Coefficient (%) 1.87 -0.002 1.01 -0.0009
Standard error 0.44 0.0007 0.04 0.00006
p-value <0.001 0.001 <0.001 <0.001

95% confidence interval 1.00,2.73 -0.004;0.001 0.94,1.08 -0.0011,0.0008
Change in trend Coefficient=-0.001; 95% CI=0.0028,0.0001; p<0.001

*Segmentedinear regression analysis after propensity soaching
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Appendix6 showedthe rumber ofmonthly visits ofsampled patients who utilised PH&zilities
from January 2011 to June 20@Bthe two study arms. These monthly visits which have been

stratified by hypertension and HIV showed a fluctuating pattern of health careiotilisat

4.4 Summary of the results of the three themes

Table ¥ below summarises the results of this thesis by presenting how the four papers cover the

three research themes and address the four resggedtives.
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Table 14: Summary of thHeey findings of the themes by papers

Themes

Key findings by papers

Paper |

Paper Il

Paper Il

Paper IV

Chronic disease profile
and predictors of
healthcare utilisation
Researclobjectivel:
What were the main
chronic diseases and
predictors ohealthcare
utilisation by adults 50
years and older in 2010,
the year before the ICDM
model was initiated?

1. High prevalence
of seltreported
NCDs in the
population

2. Low prevalence
of seltreported
HIV/AIDS in the
population

3. HIV/AIDS and
NCDs werethe
main predictors of
healthcare
utilisation in adults
aged 50 years and
older

Quality of care in the
ICDM model
Researclobjective2
(Quantitative method):
What was the quality of
care in the ICDM model?

1. Operational managers
reported satisfaction with all
dimensions of care in the ICDN
modelexcept patient waiting
time (Figure 19).

2. Patients reported satisfactio
with all dimensions of care in
the ICDM model except
appointment system, defaulter
tracing of patients and patient
waiting time (Figures 14.8).

3. The mediation path model
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Themes

Key findings by papers

Paper |

Paper Il

Paper Il

Paper IV

Researclobjective3
(Qualitative method):

How did the patients and

operational managers
perceive the quality of

chronic disease care in th

ICDM model?

had the best goodness of fit.
This implies that structure
constructdirectly influenced
processonstruct which in turn
directly influenced outcome
construct
Structureconstructdirectly
influenced outcomeonstruct
without the mediating effect of
proces construct (Figure 22.

Nine of the 17 dimensions of
care assessed were significant
associated with good quality of
care in the ICDM model. Of the
eightpriority areas supply of
critical medicines and coheren
of care were significantly
associated h good quality of
care (Figure 2

1. Nurses thought there
was reduced HIVelated
stigma because patients
receiving treatment for
HIV and NCDs attended
same clinic.

2. Nurses and patients
reported occasional anti
hypertension drug stoek
outs, malfunctioning

blood pressure machines
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Themes

Key findings by papers

Paper |

Paper Il

Paper Il

Paper IV

staff shortage,
dysfunctional prepacking
of drugs and long patient
waiting time.

3. Nurses and patients
reported diverging
opinions on diaulter
tracing activities rigid
clinic appointments and
defaulter tracing
activities.

4.Emerging themes
were staff shortage ang
patientso I
afford the cost of
transportation to the
health facilities and
hospitals

Theme 3: Changes in
patientsO heal t h
attributable to the ICDM
model
Researclobjectives4.

Was the ICDM model
effective in controlling
patientsd CI
(>350cells/mm) and blood
pressure (<140/90
mmHg)?

The ICDM model
appears to have
decreased the
downward
trajectoryin the
control of CD4
counts and blood
pressure observed
in the period before
the initiation of the
model
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5.0 Discussion
This thesis evaluatkethe use of an ICDM model to address management of HIV and
hypertension in selected PHC facilitiesa typical rural South African municipalityrhe dual

burden of HIV and NCDs in a rural setting in South Africas also explored in this thesis

The next sectiosdiscuss theesults of this thesiwhich have beenrganised into three thematic
areaschronicdisease profiland predictors of healthcare utilisationthe population, quality of
care in the ICDM model andh anges i health autconeesattrisitible to the ICDM

model

5.1 Chronic disease profile and predictors of healthcare utilisation

A high prevalence of NCD%41%) particularly hypertensionwas selreported by adults 50
years and over in the study ar&ais high prevalence of hypertension was previously reported in
the study are@d, 68, 9799) and has been described as significantly contributing to the chronic
disease burden in South Ada (13, 38) The high prevalence of NGDin the current study is a
reflection of the ongoingealthtransitionattributedto lifestyle changes anths been suggested

to also be related to tlexpanded ARV rotbutin South Africa(4, 13, 38)
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Selfreport of HIVVAIDS was low (3%),and well below thdocal HIV prevalence among adults
(17%) as recently estimated in the study €1i@0) 2010 national estimat€10.5%)(101) and
2014 national estimatd4). This suggests significant undexporting of HIV infection, possibly

related to stigma associated with HIV infect(@02)

Similar to other studiesn LMICs showing education as a strong predictor of use of facility
based maternal health servi¢g@®3105), and consistent with evidence in the literature showing
that higher educatiors an important determinant for positive behavior or motivation toward
HCU (105), this study showed that having more years of education was associated with higher

healthcare utilisation

Perhaps the reasons for whit®CDs and HIV/AIDS predictel healthcare tilisation were
because of the high prevalence of these chronic conditions in the study (@&tit§0) and the

fact that most of thdnealthcare tilisation occurred in the public health facilities (the largest
group utilised in the study setting). Thi s
healthcare system, whids yet to adapt tmot only long-term continuity of care for patients
living with chronic disease&) mostly in the public sectdout also to prepare for increasing
utilisation bythosewho arenot yet accesng chronic disease servicd3espite the higér self
reported prevalence of NCD#hanHIV/AIDS, the latterwasa stronger predictor of healthcare
utilisation This may be explained bgignificant underreporting of HIV infectionpossibly

related to stigma associated with HIV infectid®2) andthe general low level of awareness of
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hypertension(106) due to the lack of symptoms among diagnosed individdalsthermore,

those who reported being infected with HIV were already engaged in the healthcare system.

Fifty years wasdopted as theut-off for defining older age in this studyin line withthe cut-off
thathas been used in the Study on Global Ageing and Adult Health (SABE)in the study
setting and aligned wittihe cutoff setfor the Minimum Data Set (MDS) project @geing-
supported by the World Health Organization (WHO) and the U.S National Institute on Ageing
to refer to the older population in Afri¢a08, 109) Although there is no United Nations (UN)
standard numerical criterion for old atgiee agreed cuoff for defining old age is generally 60
years and abov@d 09) The chronological age of 60 or 65 is said taHeebeginning of old age in
most developed countries because it is roughly equivalent to retiremgitl@yen Africa, the
majority of older peple do not expect formal retirement or retirement benefits because they live
in rural communities and earn a living outside the formal s€t@%9) Southern Africa is the
region with the highest prevalence of HIV/AIDS in the African continent. Life expectancy has
decreased from 61 years in 198995 to 52 years in 2062010 in this region due to the impact

of HIV/AIDS, and is ot expected to recover from the dr@90 levels until 2045111).

The Minimum Data Set (MDS) project on Ageingupported by the World Health Organization
(WHO) and the U.S National Institute on Ageigas set 50 years and above as theoffub

refer to the older population in Afrigd08, 109) The same cubff has been used in the Study
on Global Ageing and Adult Health (SAGE)07). Giventhese background information aadd

theevidence that & global population of persons aged 50 and over is expected to increase from
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21% to 34% in 205Q111) thisthesisadopts 50 years and above to describe the population of

older adults.
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5.2  Quality of care in the ICDM model




The operational managers in this study reported aatishwith 16 of the 17 dimensions oare

in the quantitative subtudy onquality of care in the ICDM modgbutthis was less so for the
patients who reported satisfaction with 14 dimensions of care. The significant differences in the
satisfaction scores of the patients and operational managers sultisgidy supports evidee-

based literature that suggests assessing satisfaatioquality of care from provider arghtient

(112) because of differing view§81). The patients rated satisfaction withe availability of
equipment higher than tloperational managers rated satiifan. A possible explanation of this
difference in satisfaction rating could be attributed to the factghténts may not béully

aware of the lack of equipmentich as sphygmomanometers, or their-fumetionality or the

low quality of the existing onegl13) The patientsd satisfaction
nurses and physical examination of patients was higher than those of the operational managers
The operational managers who respondethé&interviews are professional nurses who often
perform a dual role of providing routine care to the patients and managing the facilities. In the
course of performing their administrative duties in the office, these managers may not have the
opportunity b see the professional nurses being friendly to patients in the consultation rooms.
This may have accounted for the managerso | ow

Scores.

The use of a qualitative method to triangulate dateectidin yieldedin part resultsthat were
discrepant fronthosereported by patient® the quantitative subtudy on quality of cardn the
gualitativepart of thestudy, @tients repded anti-hypertension drug stoeduts malfunctioning
blood pressure machinedysfunctional prepacking of drugsck of confidentiality irdefaulter

tracing activities unprofessional conduct of nurseggid clinic gopointment systemand long
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patient waiting time.This is ontrary tothe high patient satisfaction scores observed in the
guantitativepart of thestudy an indication that theatientswere more at ase to express

themselves in the FD&Scompared to the quantitative survey

Patient waiting time was the only dimension of care in the ICDM model in which the patients
and operational managenmsnanimously reported low satisfaction scores. Similar studies
assessing the quality of service in public clinics in South Africa showedhatlinics were

easily accessible and services were of acceptable q(Elidy, but the time spent by patients at

the clinic to complete the services was very I¢ht4, 115) These findings suggest that public
health services isouth Africa like in many resourceonstrained LMICsare characterisedy

long waiting time (116-118), which could be a consequence of operational challesgeb as
performance of multiple tasks and work overload of health worielr) In addition to staff
shortage which was reported bperational managers and patients, the qualitativdy on the

quality of care in the ICDM model hswed that patients who missed previous clinic
appointments were being made to wait in the queues during subsequent visits until nurses had
attended to patrgs who were on the appointment list for that day. Other factors reported by
patients as contributing to long waiting time in the qualitative study were late arrival of filing
clerks and nurses; long morning prayer sessions before commencement of dlities| staff
meetings; prolonged tea or lunch breaks; and nurses giving preferential treatment to friends or
relatives who skip the queuéhese trading activities which are not related to professional work
could potentially contribute to long patientituag time in the clinics. Furthermore, preferential
treatment to health workersodo friends and rela

services and prolonged waiting time. Therefore, educational programmes need to be targeted at
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healthcareworkers to change their attitudes and behaviours regarding the provision of quality

services to patients.

Many African countries witnessed reductions in HBlated prejudicial attitudes following ART

rollout (119, 120) However, HIV stigma persists and remains a barrier to HIV treatment and

care in South Africg121, 122) Although it hasbeen widely reported in the literature, the HIV

related stigma reported in the communities in this study can be considered to be an unintended
consequence of the ICDM model, through the defatilgaing activities of HBCs, and has the
potential to negatie |l v | mpact the effectiveness of t he
outcomes. Furthermorethe use of traditional healers may interfere with pharmaceutical

treatment which could result poor health outcomes of the patients.

One of the substantive findingbtained both byuantitative and qualitativemethodsn terms of

how quality of care ixonceptualiseds the diverging views of providers and patiemMisirses

and patients had high and low satisfaction scores in appoihsystems and defaulténacing
activities respectively Constraints experienced by each group (e.g. providers working under
pressure due to chronic staff shortggmtients struggling to access services or their lack of trust
in service providershn thequalitative study may have led tdhese different views on quality of
care hence, the need to address these challgpagesnts and healthcare workers fdoeugh a

peoplecentred health system.
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The healthcare providerser interface reported indhguantitative suistudy corroborates the

multi- and bidirectional relationship between structure, process, and outcome constructs
postulated by Avedi®onabedian(59). Using satisfaction scores of service uséig,p at i ent s 0
perception ofjuality of care in the ICDM model can be interpreted to mean that the provision of

good structurgavailability of functional equipment, supply of critical medicines, accessibility of
chronic disease caredlirectly promotes good outcomécoherent chronic idease care,
competence of nurses and patient confidence in nyimed)that the relationship between good
structure and good outcome is mediated by good protess t endance to pat.i

professional conduct of nants)ses and nurseso6 fr

In the qualitativepart of thestudy, $aff shortage and the lack of prepacking bags (structure
factors) made it challenging for nurses to pr
led to long patient waiting time (outcome factoPatients who missed clinic appointments
(process factorfelt nurses were unfriendly (process factor) to them during their subsequent
clinic visit and punished them by delaying their consultation process (outcome factor). These
dynamics contributed to awdable long waiting periods (outcome factor), aside from other health
facility-related factors, such as the late arrival of staff; long morning prayer sessions before
commencement of clinical duties; morning staff meetings; and prolonged tea/lunch bteaks. T
positive and negative relationships in the SPO constructs observed respectively in the
guantitative and qualitativgpart of the studyhighlight the need to use mixed methods to

triangulate data in quality of care studies.
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The municipalhealth manager reported availability of an ICDkatment manual for the
management of chronic disease when interviewed on the availability of an podyl to create

an enabling environment for the operational implementation of the ICDM Imddfesther a

ICDM policy was available in the municipality and the Provincial or Natiddbepartments of
health could not be ascertained following the failure to receive permission to conduct a key

informant interview with senior officers in the Department of HeialtMpumalanga province.

The race of thé=GD participants reflects the dominance of black people in the study setting
(Table 3). The gender imbalance of the participants in the HG&Bsnales and 41 females)
corroborates thgender constitution ahe population in the study setting (Table 8emale vs.
male: 70% vs. 30%pnd the gendercomposition of the345 patients fromwhich the FGD

participants were recruitdd@able 7- female vsmale: 83% vs. 17%)
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5.3 Changesinp at i bealth suicomesattribut ableto the ICDM model

The reduction in the decreasing trend for the control of CD4 counts observed in both study arms
six months before the initiation of the ICDM model may be attributed to the existing vertical
HIV programme. The latter has expanded access to ART in LNMIE3) particularly in South
Africa which has t hgrammel24) dvilhsconsequeng iemgravema@nRil  pr o
health outcomes and increasing life expectdfdy. The ICDM modelseenedto have enhanced

the existig ART programmeby cutting back on the downward trajectory in the control of CD4
countsin the postinterventionperiod The lower rate of decline in the control of CD4 counts

the pilot than in the comparison facilitiesay have been due teduced HIV stigmavhich was
reported by operational managers in the qualitativessudty of our broader researchnieh et

al., under review. This may have impacted positively on CD4 coubecause HIV and NCD
patients received care in the same consultation r@smwgas reported ia Cambodigpilot study

(2, 19)

The Cambodian studyl9) provided early research evidence that informed the AUND S 6
recommendation of an integrated management approach to leverage positive lessons learned

from HIV/AIDS programme d@ support or scalap services for NCDs(2). Our dgudy

119



corroborates the Cambodian study by demonstrating the feasibility of an integrated approach for
the management of HIV and NCDs, specifically hypertension, in South Afidaough the

WHO recommends virological monitoring as the preferred approairhatment monitoring for

those on ART(125), we used CD4 counts as the indicator for assessing the effectiveness of the
ICDM model in improving health outcomes of patis receiving ART. This is becaugeal load
measurements were repeated in the study facilities annually compared with CD4 counts which
were repeated every three to six months. Therefore, analysis of the viral load data posed a
limitation because more tapoints were needed to undertake segmented regression analysis.
FurthermoreCD4 counts are still important indicators for initiating and monitoring ARJI6)

and HIV disease progressi@i27)in resourcdimited settings such as South Africa.

Optimal BP control is difficult to dgeve (36, 128132). Although there was a reduction in the
decreasing trend for BP control, the sptbsmal control of BPobserved inthe pilot facilities
implies that the purpose for which t@DM model was initiated to leverage HIV programmes,
tools and systems to scale up services for NERsyet to befully achieved.The failure to
achieve optimiaBP control in the study setting may partbe attributed tahe condition of the

health system and individual factors.

Fourhealth system factormay have negatively impactegtimal BP controln this study First,
astudy conducted at the timetheCDM mo d e | was initiated reveal
health sector vertical HIV programme was not administratively integrated with the horizontal

general health systefd8). Horizontal managers at the district and-gligirict levels exercised
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little authority in using HIV data, while vertical managers used HIV data in silos within the HIV
subprogrammeg18). Therefore, @ill administrative or operational integration of HIV services
with those of NCDs may be far from being achieved. Secoadiyantitative component ajur
broaderstudy (Ameh et al, under review showed that five of theight dimensions of care
(referral systemdefaulter tracingprepacking of drugsappointment systeprand long patient
waiting time) identified as the priority areas in the ICDM model were not significantly associated
with good quality of carén the pilot faciliies These priority areas are the components of the
HIV programme that are being leveraged to improve the quality of services for NCDs in the
ICDM model. It is recommended thahé¢ ICDM model programme managers and service
providers in the health facilitteshould focus on improving the quality of care in these priority
areas for better health outcomes for NCD patieht® third reason for poor BP contnalay

have been due timeffective titration of treatment, as was reported by Basu &t #he SAGE

study(128)

Finally, the qualitative component of ouoroader study showed that facility managers and
patierts reported that nurses were overburdenedabyincreased workload resulting from
integrated serviced~urthermore, staff shortage, malfunctioning blood pressure machines and
antihypertensive drug stoguts were reported by patients and facility managershese
facilities (Ameh ¢ al., under review). These syttimal structureand processelated factors

could be considered unintended consequences of the ICDM model that may have resulted in
suboptimalblood pressure controhchieving optimal health oabmes in the ICDM model will
require strengthening the health system in South Africa. Therefore, health system interventions

that focus on improving performance of the structural/hardware or social/software components
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of the health sy(eg gavdimancd) umanddasaurges,sérvice dekvery and
medi cines and technologies) are needed to str

ICDM model is embedde@4).

Individuatlevel factors thatmay havecontributed to suboptimal BP controlin our study

included gnoranceof the complications of high BRbesity and physical inactivit{d30), poor

adherence to pharmacologiddi31, 132)and norpharmacological treatmen&nd low socic

economic statugl32) Thi s suggests that South Africads he
through a peopleentred model that addressexreased awareness of health promoting
activities and the complications of poor compliance with treatment; and better patient self

mana@ment(44).

Although proportionate sampling was done using the facility rosters, the study arms were
different in age distribution with the pilot facilisgoredominantly composed of people 50 years

and older, whereas, the comparison facilities were made up of people younger than 50 years.
This age difference may have accounted for the higher nucalsesof hypertensiorpatientsin

the pilot facilitiesandmore HIV patients in the comparison facilitiéhe difference in the age
structure was standardisedthe data analysisy the use of propensity score matchingrder

to minimise the potential for biedresults.
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Based on empirical evidence from the data, | am not aware of factors that may have accounted
for the drop in the probability of controlling CD4 counts and BP before the implementation of
the ICDM model in both study arms. Health system factors commontkoshady arms may

have been responsible for the declining control of CD4 counts and BP because these facilities
were being managed by the same administrative and managerial structures in the municipality.
Further research is needed to better understandatiiors predicting the poor control of CD4
counts and BP before the implementation of the ICDM model. The decline in the control of CD4
counts and BP in the pilot facilities was steeper than the decline in the comparison facilities. This
may have been @uto a crowdingput of routine training activities which typically occur before

or during the implementation of an intervention programme as was the case in the pilot facilities

(44)

My doctoralstudywas the first facilitybasednorrinterventionalresearch to be conducted in the
Agincourt HDSS Observational work (e.g. monitoring of vital events and residency statss) ha
been ogoing in the Agincourt HDSSite since 1992. These studies focus on different stages
along the life course; evaluation of national policy at populatitmusehold and individual
levels;andexamination of household responsesxternalshocls and their effects on health and
well-being. More recently, populatiobased trials promoting psychosocial weding,
preventing HIV transmission and reducing metabolic risk of metabolic diseases have targeted
children and adolescen{$1, 63) It is important to underline that althoughetpopulaton
receiving treatment in the pilot faciliti¢s®s been under surveillance for nearly two decates
impact of theAgincourt HDSS on the operationsof the health facilities is minimdlecause the

MRC/Wits Agincourt Unitdoes not manage the ICDM pilotfhties.
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In this study, comparativeatawere not availablen staffingandpatient load in the ICDM pilot
and comparison facilitiesHowever,analysis of the qualitative data showed that patients reported
malfunctioning BP machines and antihypertensivegs stockouts while stockouts of ART
were rarely reportedAfmeh et al, under review. This may haveaccounted for the difference in

the nature of care relating tiee control ofCD4 counts and blood pressure

Patients who received care in the ICHbt facilities hada different age struaire and chronic
disease profildrom those in the comparison facilities. The majority of those in the ICDM pilot
sites were hypertensive and O 50 vyears whil e
comparison facilities were below < 50 years of age and living with HINMese obseed
differences in age and disease profiles could be a reflection of the dynamics between age and
labour patterns. Three of the five communities served by the comparison facilities have
contiguous boundaries with semnban towns; hengéhe attraction o young labour workforce

to these towns. This sets the stage for young people residing permanently in the aforementioned
three villages to travel daily or migrate temporarily to work in these -sépmain towns.
Temporary migration of this nature has beguoreed to be associated with HIV infecti¢mnl),
potentially accountingherefore for the higher number of younger people living with HIV in the
comparison facilities. This is in contrast to theitgtly rural communities served by the ICDM

pilot facilities. Outmigrationfrom these communities, which is predominantly accounted for by
younger people in the 34 age group, may have resulted in a disproportionately higher number

of older people pernmently resident in these rural communit{é8). The higher prevalence of
hypertension among the patients who received icattee ICDM model facilities mahavebeen

due to the reported trend in emigration from the communities served by these facilities. A
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previous study in these rural communities also reported a high prevalence of cardiovascular

disease$98) which corroboragsthe findings of our research.

5.4 Linkages between study findings and conceptual framework

The AiVunene study findings revealedow the roles and activities of relevant stakeholders and
patientnurse interactions influencgda t i ent s 6 p quality ef garei abtime medbvelt h e
Patients tloughtthat half of the 17 dimensions of cadéferedin the ICDM pilot facilities were

of good qualityAn objective assessment of -lwltshowedt s h
adecreasén the downward trajectory in the control of CD4 counts amddlpressure observed

in the period before the implementatioh the model.Policy analysis at the mactevel to

examne the role of an ICDM policy in creatirgn enabling environment towards improved

quality of care and patients' health outcomes was not feasible arsfurtieer research.

55 A critical appraisal of Avedis Donab

Al t hough Donabediands uni doi he dhe tdoninand touchtona me w o |
paradigm for assessing the quality of health care, it has been described as too lewaice

complex interactions between SPO constré®. Donebedi ands crthebrycs ar
fails to incorporate patient characteristics which are impbpeetursors in the evaluation of the

quality of health serviced 33) However thesdimitations do not affect the validity aur study

for thefollowing reasons Fi r st |, the linearity obfoDstutyabedi a
which assesses the linearity of the relationships between structure, process, and outcome
constructs through the specifiedidirectional, mediation and reciprocal pathwaklise linearity

of Donabediands theory would have been -a | i mi

linear relationships between SPO construd®egarding thdimitation of Donabedi ands tF
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not accounti ng fdemograph& tchamctarigicH, is snoporiard to note that
patientsd characteristics ¢ aunadeo3PO boastructainteg or i s
ICDM model. Thisis becaugeat i ent s char atc@enmrdlbsadican &dso deofti
SPO onstructs and therefore have noroletoplagimpl ai ni ng Donabedi ands
of care hence, the rationale for selecting his theoretical framework for evaluating the quality of

care in the ICDM model.

5.6 Study limitations

Limitations of these studies have beaegorised into selection and measurement bias

5.6.1 Selection bias

Exclusion of people younger than 50 years of age, the age category most at risk of HIV/AIDS
may have resulted in the low prevalenceself-reportedHIV/AIDS in the healthcare utilisation
study. There were ifferences between responders and-responders in the HCU sigbudy.
Presenting the data for responders could be a source of selectidn bi@sICDM model study,
inferences coulchot be made about the (dis)satisfaction of other professional nurses with
services in the ICDM model, due to the small number of operational managers who were
interviewed All the studies in this thesis wetenducted in a rurahunicipality of South Africa

and our findings may not be reflective BHC facilities inurban municipalitiesin Gauteng,

Mpumalanga and North West provinces where the modésabeing piloted.

5.6.2 Measurement bias

In the healthcare utilisation studyiere may have lea recall bias among study participants in
reporting their experiences with healthcamethe period of 12 monthkefore the surveyas

conducted Although the qualitative research helped to identify contextual factors that could
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contribute to understandy the quality of car@rovidedin the ICDM model for the purpose of
generatingecommendations fguolicy and practice, iloes not allow us to establishuse and
effect relationshig Study findings in the secondary analysis of health outcome data retrieved
from clinic records must be interpreted in the light of the limitations imposed by the use of
routine healthcare dataMore specifically, some facilijevel data were incompleter o
unavailable due to one or more of the following reasons: (1) missing laboratory results of CD4
counts and viral load and (2) missing records of BP measurements due to BP machines being out
of order. Other limitations included thgaucity of information o facility-level factors such as
comparative data on staffingatient loagmedication supply chajmnd our inability to obtain at

least eightdata time pointge.g. eight monthsheforethe implementation of the ICDM model

due tothe unavailability of notebooks in whiclp a t i dimchl snfbormationwere recorded.

Most of thesehomebasednotebooks wer@ot in the facility recorddefore January 2014nd

may have been lost onisplaced duringhe processvhen patients transportede notebookgin

trarsit) between the homes and the health facilities

5.7 Study strengths and contribution to knowledge

To the best of my knowledge, this is the first studgub-Saharan Africdo evaluate the quality

of care in the ICDM model andssess the effectivenesstbé modelin improving key health
outcome indicators of patients receiving treatmenthfgrertension and HIV ifPHC facilities.

We arenot aware of any studies thaaveappied Do n a b e d i aticad sameawabrkfoo r
evaluaing the ICDM modelhich isa major initiative of theNDoH in South Africa Hence, this
thesiscontributes to theational andylobal debateon an integrated health systems approach for

the management of chronic diseases.

127



In my view, he use of quantitative and qualitativeethodsto triangulatethe data and methods
was a majomethodologicaktrength of this thesis. Twigpes of triangulation were implemented
in the studes that make up this thesisiethodological triangulationn which more than one
method (quantitative and qualitag) was used to gather datnd dta triangulatiorinvolving
collecting data from different population subsets at different time and s{88 A
combination of methodological and data triangulation enhanced validity afuidléy of care

studyin this thesis.

The qualitativemethod used was well suited tioe study because of the dearth of contextual
gualitative data omroviderpatient perspectives dhe quality of care in the ICDM modélhe
use of a combined deductive and inductive approach in collectingraalging the qualitative

data wasalsoa majorfeaturein this thesis

5.8 Conclusion

HIV and NCDs were thenain health problems angredictors of HCUn the populationaged 50
years and oldemrior to the introduction of the ICDM model in 2Q1%uggestingthe
prioritisation of publichealthcare services for chronic diseases among older pedpies rural
setting In the quantitative study on quality of care, figé the eight priority areas used as
leverage for the control of NCD@geferral, defaulter tracing, prepacking of medicines, clinic
appointmats and waiting timedid not reflect their intended constructseence the need to
strengthen services in these ardaghe qualitative study on quality of carejrees and patients
reported occasional artiypertension drug stoetuts, malfunctioning blood pressure machines,

staff shortage, dysfunctional prepackioigdrugs and long patient waiting timdurses thought
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there was reduced H¥xelated stigma because patients receiving treatment for HIV and NCDs
attended the same cliniwhereas gtients reported HIV stigma due to defaulter tracing activities
of homebasd carers in the community. Nurses and patients reported diverging opinions on
defaulter tracing activities rigid clinic appointments and defaulter tracing activitiesses

reported the use of traditional haelers by patients

Although thelCDM modeldid not reverse the downward trajectory in the control of CD4 counts

and BP, it saw in the positervention period a decline in the worsentngndin the control of

CD4 counts and blood pressureservedn the prelCDM model periodThis implies thaimore

time is needed tanore effectively leveragthe priority areas irthe HIV treatment programme

for NCDs in order tgoroducean upward trajectoryn the control of patiestd6 CD4 count s
BP. Suboptimal BP control observed in this study may have been due to poor quality of care in
the identified priority areas of the ICDM model and unintended consequences of the model such
as work overload, staff shortagealfunctioning BP machines and ahgipertension drug stoek

outs.

An ideal clinic in a reengineered PHC system that complies with the national core quality
standards through provision of good quality chronic disease care -(evetpthat leads to
opti mal patient 0s -leved aduld the arhieved onmIosth Africai it theo

aforementioned health system challenges are adequately addressed.
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5.9 Implications for future research

Future research is neededitetter understand factoagher thanthe ICDM modelthat may be
associated withchanges inpati ent s®é health outcomes. Furt
understand how the ICDM modes operationaked in urban PHC facilitiesndhow effectively

it serveso addressuberculosis, @hroniccommunicable diseasand other NCDs (e.g. diabetes,

chronic obstructive pulmonary diseases, asthma, epilepsy and mental illpessésed in the

ICDM model

5.10 Policy implications

Althoughthe ICDM approach appears to hawsluced a decliningrend for CD4 counts and
blood pressure contrah our study settinghe primary purpose of using the HIV programme as
leveragefor scaling up services for NCDspecifically hypertensions yet to be fully achieved.
This is criticalfor the nationwidemplementatiorof the ICDM modelin all PHC facilitiesand
the widerpolicy reforms aroundhe PHC reengineemga nd A Op er a tdeabGlinicPhak i s
Realisation and Maintenance Prograndme ¢ u r undemvaylinySouth AfricaHence, there is a
need to more effectively levage thevertical HIV treatment programmfer NCDsthrough the
role and activities of th&VBOTs (Ward-based Outreach Teamahd DCSTs(District Clinic
Specialist Teams)he WBOTswill need toperformmorescreening to increasehe awareness
of hypertensiorand other NCD# the population anthteract more directly with the community
to ensure continuity of care. The DCSTaveto more effectively supervise the processf care
andperform moreclinical audits of services provided by thvard-based outreach and integrated

school health teams
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Anotherkey finding fromthis research is that health system factors such as malfunctioning blood
pressure machines, staff shortage, andtaygertensiordrug stockouts need to be addressed in
order to achieve the expected optimal benefit
outcomesSystemlevel interventions targetingpecific building blocks of the health system such
asgovernance, humaesources, service delivery, and medicines and technolgiegeded to

strengthen South Africads PHC system in which

The findings of the body of work in this thesis could have policy relevance for Uganda, Kenya,
Ethiopia, Swaitand and perhaps other LMICs currently undertaking proof of concept studies to
demonstrate the feasibility of planning and implementing an integrated chronic disease care

model
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Appendix 1: Short-form of Patient Satisfaction Questionnaire (PSEQL8) (80)

Listed below are some things people say about healthcare. Please read each one carefully,
keeping in mind the healthcare you are receiving now. (If you have not received care recently,

think about what you would expetft you needed care today.) We are interested in your
feelings, good and bad, about the healthcare
providero includes physicians, physician assi

How strondy doyouA GREEor DISAGREEwithead of thefoll owingstatements? (CircleOneNumber onEach
Line)

Strongly Strongly
Agree Agree Uncertain Disagree Disagree

1. Heathcareprovidersaregoocsboutexplainingthe
reanformedicaltegs (P1)

2.1thinkmyheathcareprovider6 afficehaseverything
neededtoprovidecompetemedicalcare (S1)

3. Theheathcarel havebeanreceiingisjustaboutperfed (O1)°

4. Sometimesheathcareprovidersmakemewonckrif their
diagnasisiscorred (O3).

5. Ifeelconfidentthat| cangettheheathcarel needwithout being
sebadfinancially (D1).

6.Wherl goforhealtttaretheprovideiscarefutocheck
everythingwhentreating andexamining me (P11)

7.1 havetopay formoreof myheathcarethan| canafford (D2).

8.lhaveeasyccessothemedialspeialists need (P5 & P6)

9. Wherel getheathcare, peoplehavetowaittool ongfor
emergeng tregmert (O4).

10. Heathcareprovidersadtoobusinesslkeandimpersonal toward
me (P3)°

11.Myheathcareprovidertreasmeinaveryfriendy and
coutteousmanner (P4)

12.Thosewhoprovidemyheathcaresometimeshurrytoo much
whentheytregme (P13)

13.Heathcareproviderssometimesgnolewhat| tellthem (P2).

14.1 havesomedoubsaboutheabili tyoftheheathcare
providerswhotreame (O5)

15.Heathcareprovidersusually spendplentyoftime with
me (P12)

16.Ifindithardtogetanappdntmentforheathcare right
away (P14).

17.1amdissdisfiedwithsomethingsabouttheheathcare |
receie (02)°

18.1amabletogetheathcarewhenever| nedlit (S4).

®Rephrased to reflect availability of functional equipment for chronic diseaséstraicture- S1)
PRephrased to reflect satisfaction with coherence of integrated chronic disease care (oGttpme
‘Statement changed to reflect referral of patients to the hospitals (pr&®asd P6)

dStatement changed to reflect professional conduct of the nurses during clinical duties {##8¢ess
*Rephrased to reflect dissatisfaction with coherence of integrated chronic disease care (cD&ome
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Appendix 2a: Sampling of the study participantsm the ICDM pilot facilities

Health | Number of patients recorded| *Step 1 sampling **Step 2 sampling
facilities | in the clinic appointment proportionate sampling | proportionate
roaster in July 2013. from the health facilities sampling by chronic
disease stas
ART HPT | DM | Total ART | HPT | DM
A 124 642 | - 1366 | 165 88 77 0
B 146 715 | - 861 104 18 86 0
C 41 325 |7 373 45 5 39 1
D 84 274 | 6 364 44 10 33 1
E 66 50 |- 116 |14 8 6 0
F 50 215 | - 265 |32 6 26 0
G 49 208 | - 257 |31 6 25 0
Total 1160 | 2429] 13 3602 | 435 141 | 292 |2

*ART, HPT and DM = HIV/AIDS, hypertension and diabetes mellitus patients, respectively.

*Step 1: proportionate sampling for each health facility was achieved by multiplying the
sampling fraction by the total number of patients in each healtHacility

Sampling fraction = 435/3602 = 0.1207
Where 435 = calculated study sample size and 3602 = total sampling frame

Example of proportionate sampling for clinic A: 0.1207 x 1366 = 165, where 1366 is the total
number of patients in health facility A.

**Step 2: proportionate sampling in each health facility
Example ofproportionatesampling in health facility A

53% (724/1366) and 47% (642/1366) of the total number of patients in health facility A were
HIV and hypertension patients, respectively. Of168 patients recruited in health facility A,
53% (n=88) were HIV patients and 47% (n=77) were hypertension patients.
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Appendix 2b: Sampling of the study participants in the comparison facilities

Health | Number of patients recorded| *Step 1 sampling **Step 2 sampling

facilities | in the clinicappointment proportionate sampling | proportionate
roaster in July 2013. from the health facilities sampling by chronic

disease status

ART HPT | DM | Total ART | HPT | DM

A 365 115 | - 480 |58 44 14 0

B 231 175 | - 406 |49 28 21 0

C 107 125 | - 232 |28 13 15 0

D 233 156 | - 389 |47 28 19 0

E 1426 | 713 |22 |2161 | 261 173 | 86 2

Total 2362 | 1284|22 | 3668 |443 286 | 155 |2

*ART, HPT and DM = HIV/AIDS, hypertension and diabetes mellitus patients, respectively.

*Step 1: proportionate sampling foreach health facility was achieved by multiplying the
sampling fraction by the total number of patients in each health facility

Sampling fraction = 443/3668 = 0.121
Where 413 = calculated study sample size and 3668 = total sampling frame

Example ofproportionate sampling for clinic A: 0.121 x 480 = 58, where 480 is the total number
of patients in health facility A.

**Step 2: proportionate sampling in each health facility
Example ofproportionatesampling in health facility A

76% (365/480) and 24% (2M480) of the total number of patients in health facility A were HIV
and hypertension patients, respectively. Of the 58 patients recruited in health facility A, 76%
(n=44) were HIV patients and 24% (n=14) were hypertension patients.
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Appendix 3: The adapted satisfaction giestionnaire administered topatients attending health
facilities in the Agincourt sub-district in 2013

Labels Statements

Structure

S1 | think my healthcare providers have functional equipment to provide complete chronic disease

S2 + | think this health facility has regular supply of medicines fortteatment of my illness

S3 - | think this health facility does not have regular supply of medicines for the treatment of my illnes

S4 | am able to get healthcare whenever | need it

Process

P1 Healthcare providers are good about explaining the reason for medical tests

P2 Healthcare providersometimes ignore what | tell them

P3 Healthcare providers aprofessional in the conduct of their clinical duties

P4 My healthcare providettseat me in a very friendly and courteous manner

P5 + Healthcare providers usually refer me to the hobpiten there is need for the doctor to review me

P6 - Healthcare providers do not refer me to the hospital when there is need for the doctor to réview

P7 + When | miss clinic appointment(s), the Community (volunteer) Health Workers visit my house to
why | did not come to the clinfc

P8 - The Community (volunteer) Health Workers do not visit my house when | miss clinic appointfher

P9 + | Healthcare providers prepack my drugs the day before my clinic appointrhent(s)

P10 - Healthcare providers do not prepack my drugs tlyebefore my clinic appointment(s)

P11 When | visit the clinic, the providers are careful to check everything when treating and examinin

P12 + | Healthcare providers usually spend plenty of time with me

P13 - Those who provide my healthcare sometimes hurry too much thiegrreat me

P14 | find it hard to get an appointment when | neéd it

Outcome

o1 + | am satisfied with the quality of coherent integrated chronic disease care that [°receive

02 - | am dissatisfied with the quality of coherent integrated chronic disease care thaté’receiv

03 Sometimes healthcare providers make me wonder if their diagnosis is correct

04 When | come to receive healthcare, i have to wait for too long to access Services

05 I have some doubts about the ability of the healthcare providers who treat me

Dropped

D1 + | feel confident that | can get the healthcare | need without being set back financially

D2 - | have to pay for more of my healthcare than | can afford

®Priority areas of the ICDM model in South Africa

PPriority areas of the ICDM model in South Africa originatiyntained in the PSQ8

+ sign indicates positive statements phrased in opposite directions

- sign indicates negative statements phrased in opposite directions

Dropped: statements excluded from the adapted PSQ because of free PHC service offered in
South Arica
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Appendix 4: The adapted satisfaction questionnaire administered to the operational managers
of the health facilities inthe Agincourt sub-district in 2013

Labels Statements

Structure

S1 | think the healthcare providers have functional equipment to provide complete chronic diseas

S2 + | think this health facility has regular supplyragdicines for the treatment of chronic diseases

S3 - | think this health facility does not have regular supply of medicines for the treatment of chron
diseases

S4 The patients are able to get healthcare whenever they need it

Process

P1 Healthcare providers are good abexplaining the reason for medical tests

P2 Healthcare providersometimes ignore what patients tell them

P3 Healthcare providers aprofessional in the conduct of their clinical duties

P4 Healthcare providerseat chronic disease patients in a very friendly esurteous manner

P5 + Healthcare providers usually refer patients to the hospital when there is need for the doctor tg
thenf

P6 - Healthcare providers do not refer patients to the hospital when there is need for the doctor to
thenf

P7 + When patients misginic appointment(s), the Community (volunteer) Health Workers visit their
houses to ask why they did not come to the @inic

P8 - The Community (volunteer) Health Workers
appointment(S)

P9 + |Healthcareprovidsr prepack patientsdo drugs the day

P10 - Healthcare providers do not prepack patie

P11 When patients visit the clinic, the providers are careful to check everythingteglatging and
examining them

P12 + | Healthcare providers usually spend plenty of time with patients

P13 - Those who provide healthcare sometimes hurry too much when they treat patients

P14 Patients find it hard to get an appointment when they ned it

Outcome

o1 + | am satisfied wh the quality of coherent integrated chronic disease care patients feceive

02 - | am dissatisfied with the quality of coherent integrated disease care patients’receive

03 Sometimes healthcare providers make me wonder if their diagnosis is correct

04 When patientsome to receive healthcare, they have to wait for too long to access Lervices

05 | have some doubts about the ability of the healthcare providers who treat the patients

*Priority areas of the ICDM model in South Africa

PPriority areas of the ICDM model Bouth Africa originally contained in the PSK3
+ sign indicates positive statements phrased in opposite directions

- sign indicates negative statements phrased in opposite directions
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Appendix 5: Antiretroviral and antihypertensive drugs used in thestudy settings(96)

ART ini tiation and the criteria for initiation

Regimen | Criteria ART
1 1. CD4 count i s ( Tenofovir (TDF), Lamivudine (3TC) and
2. Viral load < 400 Efavirenz (EFV)
3. Stage 3 or 4 disease, OR
pregnant or breastfeeding women Fixed Drug Combination (FDG)
regardless of CD4 count or viral load | Tenofovir/Emtricitabine/Efavirenz
NB:
1. Efavirenz (EFV) is replaced with Nevirapine
(NVP) for patients with depression or psychos
2. Regimen 1 is replaced with Zidovudine (AZ]
if pregnant with depression, psychosis, known
kidney disease, diseg
proteinuria and refer patient to doctor.
2 Viral load > 1000 on two occasions | Lopinavir/ritonavir (LPV/r), Lamivuéhe (3TC)
and AZT (if currently using TDF)
OR
TDF [if currently using AZT or Stavudine (d4T
Antihypertensive and adjuvant drugs
1 The most commonly prescribed Hydrochlorothiazide, Enalapril, Amlodipine ang
antihypertensive drugs atenolol.
2 Adjuvant drugs prescribed for Daily dose of simvastatin if the patient had

hypertension patients

Cardiovascular Disease (CVD) or a CVD risk 3
20%
Daily aspirin dose if patients had CVD and/or

diabetes

*Criteria for referral to doctor: abnormal blood results, poor adherence, TB symptoms
depression or psychosis
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Appendix 6: Number of monthly visits of the sampled patients who utilised primary health
care facilities from January 2011 toJune 2013n the Bushbuckridge municipality

Years-Months ICDM pilot facilities Comparison facilities
Hypertension HIV Hypertension HIV
(n=210) (n=141) (n=91) (n=282)
2011
January 88 17 18 15
February 136 23 51 16
March 137 19 52 12
April 110 10 23 18
May 102 29 28 31
June 102 69 40 32
July 96 26 54 11
August 107 12 41 18
September 118 21 27 18
October 136 21 50 36
November 119 16 29 16
December 105 18 28 30
2012
January 109 15 35 25
February 141 18 33 12
March 123 39 53 25
April 114 13 41 41
May 116 22 36 53
June 124 12 29 42
July 126 17 24 41
August 95 13 26 53
September 104 17 22 40
October 117 15 25 25
November 97 23 31 37
December 113 15 23 62
2013
January 122 19 35 60
February 128 24 26 34
March 101 22 32 40
April 95 26 22 58
May 91 34 32 38
June 92 12 28 29

*Number of patients managed for hypertension or HIV
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Background: South Africa’s epidemiological transition is characterised by an increasing burden of chronic
communicable and non-communicable diseases. However, little is known about predictors of health care use
(HCU) for the prevention and control of chronic diseases among older adults.

Objective: To describe reported health problems and determine predictors of HCU by adults aged 50+ living
in a rural sub-district of South Africa.

Design: A cross-sectional study to measure HCU was conducted in 2010 in the Agincourt sub-district of
Mpumalanga Province, an area underpinned by a robust health and demographic surveillance system. HCU,
socio-demographic variables, reception of social grants, and type of medical aid were measured, and
compared between responders who used health care services with those who did not. Predictors of HCU were
determined by binary logistic regression adjusted for socio-demographic variables.

Results: Seventy-five percent of the eligible adults aged 50+ responded to the survey. Average age of the
targeted 7,870 older adults was 66 years (95% CI: 65.3, 65.8), and there were more women than men (70% vs.
3004, p <0.001). All 5,795 responders reported health problems, of which 96%: used health care, predominantly
at public health facilities (82%). Reported health problems were: chronic non-communicable diseases (41%
e.g. hypertension), acute conditions (27% — e.g. flu and fever), other conditions (26% — e.g. musculoskeletal
pain), chronic communicable diseases (3% — e.g. HIV and TB), and injuries (3%). In multivariate logistic
regression, responders with chronic communicable disease (OR =591, 95% CI: 1.44, 24.32) and non-
communicable disease (OR =2.85, 95% CI: 1.96, 4.14) had significantly higher odds of using health care
compared with those with acute conditions. Responders with six or more years of education had a two-fold
increased odds of using health care (OR =2.49, 95% CI: 1.27, 4.86) compared with those with no formal
education.

Conclusion: Chronic communicable and non-communicable diseases were the most prevalent and main
predictors of HCU in this population, suggesting prioritisation of public health care services for chronic
diseases among older people in this rural setting.
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COACTION

Nations as one of the most distinctive demo- and over) in 1950 and 2000, and it has been projected

Population ageing has been described by the United respectively, 200 and 600 million older people (60 years

graphic events of the 20th century, and an impor- that there will be two billion older people globally in 2050.
tant population challenge in the 21st century. There were, This depicts tripling of the number of older people in
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two consecutive 50 wears, particularly in lower- and
middle-income countries (LMIC) that already hosted
62% of the world’s older population in 2000 (1).

In Africa, older people constituted 5.1% of the total
population at the beginning of the 20th century. With
the exception of Réunion (9.9%) and Mauritius (9%%), the
population of older people in South Africa (7.3%) was
higher than the 5.1% for the African continent at the turn
of the 20th century (2). It has also been projected that
the population of older people in South Africa will be
more than one person in 10 by 2025 (3), due to ageing
and scale-up of antiretroviral drugs (ARVs).

Although there is no United Nations (UN) standard
numerical criterion for old age, the agreed cut-off for
defining old age is generally 60 years and above (4). While
the ageing process is a biological activity, it is also a
construct that is dependent on how each society makes
sense of it. The chronological age of 60 or 65 is said to be
the beginning of old age in most developed countries
because it is roughly equivalent to retirement age (5). In
Africa, the majority of older people do not expect formal
retirement or retirement benefits because they live in
rural communities and earn a living outside the formal
sector (4). Southern Africa is the region with the highest
prevalence of HIV/AIDS in the African continent. Life
expectancy has decreased from 61 years in 1990-1995
to 52 years in 2005-2010 in this region due to the impact
of HIV/AIDS, and is it not expected to recover from the
pre-1990 levels until 2045 (6).

The Minimum Data Set (MDS) project on Ageing —
supported by the World Health Organization (WHO) and
the U.S. National Institute on Ageing — has set 50 years
and above as the cut-off to refer to the older population
in Africa (4, 7). The same cut-off has been used in the
Study on Global Ageing and Adult Health (SAGE) (8).
Given this evidence and the fact that the global popula-
tion of persons aged 50 and over is expected to increase
from 21% to 30% in 2050 (6), this paper adopts 50 years
and above to describe the population of older adults.

One of the expected consequences of ageing is increas-
ing prevalence of non-communicable diseases (NCDs).
In 2008, NCDs were responsible for two-thirds of all
mortality worldwide — with 80% of these deaths occur-
ring in LMICs (9). But quite unlike children and women
whose health problems have been included in the agenda
of the Millennium Development Goals (MDGs), those of
older people were not clearly visible in most global policy
dialogue until 2011 (10). This could have implications
for health care services for older adults in LMICs (2).
particularly if health systems are ill-prepared to deal
with the long-term care for the management of chronic
diseases (11).

The Constitution of the Republic of South Africa
asserts that ‘everyone has the right to have access to
health care services” (12). Successive post-apartheid

African National Congress-led governments have contin-
ued to consolidate on the pro-equity policies, many of
which are elements of the Reconstruction and Develop-
ment Programme (RDP). The health-related component
of the RDP includes free Primary Health Care (PHC)
for every person using public health facilities and waived
income-related user fees in public hospitals (13). Conse-
quently, there has been an improvement in the use
of public PHC services by all age groups in South Africa
(14, 15). Increasing use of health services has also been
reported in Uganda and Mali, where cost sharing or user
fees were discontinued (16, 17).

With the increasing prevalence of NCDs in South Africa
mainly due to ageing, lifestyle changes and expanded ARV
roll-out (11), increase in health care demands are antici-
pated. There is a plethora of evidence of increasing health
problems (8, 11, 18-21) and self-reported health care use
(HCU) among older people (18, 21). Yet, the predictors
of HCU to tailor provision of services for the prevention
and control of chronic diseases have not been addressed
in detail. The purpose of this study was to describe the
health problems of adults 50 years and over living in a
rural South African population, and to determine the
predictors of HCU.

Methodology

Study setting
The study used data from the MRC/Wits Agincourt
Research Unit situated in Ehlanzeni Health District,
Mpumalanga Province, South Africa. Trained local field
workers collect and update vital events (births, deaths,
and migration) on a yearly basis since 1992. This is com-
plemented by additional information at different time
intervals such as on HCU, education level, labour, migra-
tion, and household assets (22). The current population
under follow-up in the MRC/Wits Agincourt Research
study site as on 1** July 2011 was approximately 90,000
people in 16,000 households living in 27 villages (23).
The study area covers about 420 km?. Tsonga is the
most widely spoken language. One-third of the popula-
tion are of Mozambican origin, having immigrated into
South Africa mainly as war refugees in the early- and
mid-1980s. Despite the current governments develop-
ment initiatives, which have led to improved housing,
access to potable water, electricity and social security
grants, infrastructure in the area is still limited. Unem-
ployment rates remains high, with 60% of labour mig-
ration being accounted for by men aged 35-54 years
and an increasing proportion of labour migrants seen
among young men and women (22). The pattern of
labour migration has resulted in a disproportionately
higher proportion of older women permanently resident
in the area. There are eight health facilities in the study
area: one public health centre, six government satellite
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clinics, and one private community health centre in a
public—private partnership. There are three referral hos-
pitals situated 25 and 45 km from the study setting (23).

Health service infrastructure
The government of South Africa decentralised the
provision of health services by dividing the country into
53 health districts to ensure that citizens have access to a
comprehensive package of PHC and district hospital
services. In the South African PHC model, the nurse is
the provider of services in the clinics and comprehen-
sive health centres — which are the first point of entry to
the health system. Located within the reach of rural,
semi-rural, and urban communities, these facilities are
the comerstone of the public health system through
provision of comprehensive and integrated ‘preventive,
promotional, curative and rehabilitation services’ (24).
The range of services includes maternal and child-
care, immunisation, family planning, treatment of sexu-
ally transmitted infections, minor trauma, and care
for chronic diseases (e.g. diabetes and hypertension).
Additional services provided by the health centres include
24-hour maternity services, accident and emergency
services, up to 30 beds for observation for a maximum
of 48 hours, a procedure room (not an operating theatre).
‘With the exception of emergency cases which are referred
to the hospitals (secondary level of care), the clinics and
health centres offer services to ambulatory patients for
8 hours/day and 24 hours, respectively (24).

Study design and sampling

This was a cross-sectional study of all eligible older adults
aged 50 years and older in the study site Of the total
10,249 older adulis registered in the 2009 census database,
7,870 persons with permanent residency status were

Predictors of health care use by adults

eligible and targeted for the 2010 HCU survey. Eligihility
criteria for the interviews were |) residency status of
21 days or more before the survey for those prospective
participants who moved out of the study site after the
2009 census and relocated to the study site before the
2010 survey and 2) availability of the prospective partici-
pants at home after two revisits by field workers (Fig. 1).

Training and quality control

Field workers were trained for two days in the adminis-
tration of the HCLI guestionnaire, as part of preparation
for the general census. Field work was closely supervised
for aweek, after which a new training session was run to
review and tackle challenges Quality control followed a
four-step system where field workers, supervisors, quality
checkers, and data entry clerks assured good quality of the
data: 1) The field workers double-checked all question-
naires before leaving the household of the interviewee, and
again at the office before submission to the supervisors
2) The supervisors randomly checked the questionnaires
for inconsistencies and blank questions before submitting
to the quality checkers. 3) The quality checkers identified
inconsistencies and other errors in the questionnaires
before submitting to the data entry clerks 4) Data entry
clerks 1dentified forms with errors during data entry and
returned them to the field for correction, after which the
whole process of quality control was engaged prior to
final data entry.

The questionnaire for the 2010 adult HCU survey was
based on a HCU questionnaire used previously in the site
to gather information on the older adult population (18).
The questionnaire was used to collect information on
socio-demographic variables, reception of any type of
social grant, access to medical aid, need for and access to
health care, type of disease, disability and hospitalisation.

10,249
(Total population)

Residency status (eligibility for the intenviews)

Nen-permanent |

v Permanent

Response to the interviews

| Mo Yes l

2,075 5,795

Reasons for non-response

145 32
(Death) (Residence < 21 days)

(Declined)

22 1,876
(Mot found)

Fig I. Sampling of eigible study participants.
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Variables

Age in years was calculated on 1¥ August 2010 using the
census date of birth for all potential participants. Re-
sponders were then categorised into 10-year age intervals:
50-59, 60—69, and 70+ . Years of formal education were
obtamed from the 2007 MRC/Wits Agincourt Research
Unit database, which was the latest updated information.
Years of education were categorised according to the
WHO levels of education: no formal education, < 6 years,
and =6 years. Medical aid was categorised to reflect res-
ponders with: 1) medical aid to visit the doctor, 2) health
msurance for specific disease, 3) medical aid i employer’s
clinic/hospital, 4) access to free public hospital care, and
5) no medical aid/do not know. The variable ‘last time
health care was needed’ was categorised into: 1) <1 year,
2) 1-3 years, 3) =3 years, and 4) never. In order to mini-
mise errors due to recall bias, analysis of the predictors of
HCU was restricted to responders who reported needing
health care less than one year preceding the survey. The
justification for using less than one year as the cut-off was
based on the assumption that it i1s easier for responders
to recall experiences with HCU in <1 year than mn 1-3
years or =3 years

Due to the influx of Mozambican refugees into
Agincourt sub-district, nationality of origin was grouped
mto South Africans and Mozambicans. Socio-economic
status (SES) was constructed from a household asset
score 1n the 2009 census data. A principal component
factor analysis technique was used to construct SES based
on 30 vanables on access to water and electricity, type
and size of dwelling, appliances, ownership of livestock,
and transport available. Subsequently, responders were
categorised into quintiles in the ascending order of
lowest, middle low, middle, middle high, and highest SES
25).

In order to ascertain employment status the variable
‘looking for a paid job’ was categonsed as yes or no.
Reception of social grant was recorded as none, old age
and disability Hospitalisation, HCU (defined as the
need for and access to health care, at least once, less
than one year before the HCU survey in 2010) and dis-
ability were all binary variables (yes vs no). Apart from
acute conditions (fever and flu) and chronic communic-
able disease (HIV and TB), other types of illness were
generated by recoding the reasons for visiting health
facilities into NCD (hypertension, diabetes, stroke, sleep
disorder, chronic pain in joints, depression, anxiety,
cancer, and heart problems), injuries and others type of
illness (musculoskeletal pain and nutritional deficiency).
Actions taken during an illness episode less than one
year before the survey were: visiting public and private
health facilites Other actions included practicing self-
medication, consulting faith/traditional healers, and taking
no action.

Statistical analysis

Validation checks were done during data entry in
MicrosoftSQL server 2005 database. Data were extracted
into Stata 12.0 (College Station, TX, USA) for statistical
analysis. At p-value of 0.05, bivariate analysis compared
responders who used health care services with those
who did not. The cut-off point for univanate binary
logistic regression analysis was set at p-value of =02
and variables that were significantly associated with
HCU were used to model the multivariate binary logistic
regression analysis (p-value <0.05). Multiple imputation
by chained equations (MICE) approach for categorical
vanables was used to impute for ‘socio-economic status’
and ‘looking for a paid job’, which had 1.3% and 12.4%
missing values, respectively. Multiple imputation is a
simulation-based method for analysing incomplete vari-
ables. It predicts missing values as close as possible to the
true ones by replacing missing data with probable values
based on other available information (26). Imputation
is considered to have less estimation bias and valid
statistical inference than list-wise deletion because the
latter leads to loss of statistical power (27).

Ethical clearance

Ethical clearance for the MRC/Wits Rural Public Health
and Health Transitions Research Unit (Agincourt) was
granted by the Committee for Research on Human
Subjects (Medical) of the University of the Witwatersrand,
Johannesburg, South Africa (Ref No. M960720).

Results

Comparison of responders with non-responders

Of the 10,249 adults aged 50 years and older registered in
the rosters of the 2009 census, analysis was restricted
to 7,870 (77%) older adults who were permanently
resident in the study site. Of those, 5,795 responded to
the HCU questionnaire while 32 people (04%) were
ineligible because they lived in the study site less than 21
days before the survey. We were unable to contact 1,876
people (23.8%) who could not be found at home by the
field worker after two revisits. Others who could not
participate in the survey were 145 (1.9%%) who died before
the survey and 22 (0.3%) who declined participation.
Response rate, defined as the number of respondents
divided by the number of eligible subjects in the sample
(28), was 75% [5,795/(T870-145)] (Fig. 1).

A comparison of 5,795 responders with 2,075 non-
responders (Appendix A) showed that the responders were
older (mean age =66 vs. 64 years, p<0001) and pre-
dommantly women (74.8% vs 55.4%, p <0.001), whereas
non-responders had more years of formal education
(19.1% vs 12.9%, p <0.001) and highest asset score (23.9%%
vs. 22.5%, p <0.001).

Citation: Glob Haalth Action 2014, 7: 24771 - nitpy//dxdai ong/1 0.3402/gha v 24771

fpage numbar nat for citation purposa)

154



Tuble I. Health-secking behaviour, by gender among 5,795
in 2010

Predictors of health care use by adults

responders to the adult HCU survey in Agincourt sub-district

‘Women Men Total
Variables n (%) n (%) n (%) p
Last time health care was needed (n = 5,795)
<1 year 3,863 (BO.2) 1,193 (81.6) 5,056 (87.2)
1-3 years 204 4.7) B4 (5.7 288 (5.0) < 0.001
=3 years 266 (6.1) 185 (12.7) 451 (7.8)
Health problems needing health care <1 year before survey (n =5,056)
Nen-communicable diseases® 1,649 (42.7) 422 (35.4) 2,071 #41.0)
Acute diseases” 1,053 (27.3) 295 (24.7) 1,348 (26.6)
Other diseases® a77 (25.3) 351 (20.4) 1,328 (26.3) < 0.0
Chronic communicable disease” a9 (2.6) 71 (6.0) 170 (3.4)
Injuries B5 (2.5) 54 (4.5 139 2.7)
Hospitalisation <1 year before survey (n =5,056)
No 2,866 (74.2) B46 (70.9) 3712 (734 0.025
Yes 997 (25.8) 347 (29.1) 1,344 (26.6)
Disability requiring treatment <1 year before survey (n =5,056)
No 3,660 (94.8) 1,122 [94.0 4,782 (94.6)
Yes 203 (5.2) 7 6.0 274 (5.4) 0.353
Health care use by responders who needed health care <1 year before survey (n =5,056)
No 129 (3.3) 50 (4.2) 179 (3.5) 0.164
Yes 3,734 (96.7) 1,143 (95.8 4. 877 (96.5)
Actions taken by responders who used health care <1 year before survey (n = 4,877)
Public health facility 3,132 (83.9) 881 (77.1) 4,013 (82.3)
Private health facility 239 (6.4) 120 (10.5) 359 (7.4)
Other® 229 (6.1) 105 (9.2) 334 (6.9) 0.001
Self-medication 105 (2.8) 28 (2.5 133 (2.7)
Faith or traditional healer 14 (0.4 3 (02) 17 (0.3)
None 15 (0.4) 6 (0.5) 21 (0.4)

*Hypertension, diabetes, stroke, sleep disorder, chronic pain in joints, depression, anxiety, cancer, heart problems.

“Fever and flu.
“Musculoskeletal pain.
4HIV and TB

“Change diet and exercise.

Analysis of socio-demographic characteristics, by gen-
der, of the 5,795 adults who responded to the 2010 HCU
survey showed significant differences in all variables, except
nationality (data not shown). The men were older (mean
age = 67 years, 95% CI 66.1; 67.1) than the women (mean
age = 66 years, 95% CI 65.6; 66.3). The men also had more
years of formal education (18% vs 11.0%, p <0.001) and
higher asset score (26% vs 22%, p =0.011). More men than
women were presently working for cash paymenit (17% vs. 12%,
p=0.001), looking for a paid job (12% va 10%, p = 0.019),
and receiving an old age grant (61% vs. 594, p < 0.001).

Reasons for using health care

Of the 5,795 respondents, 5,056 (87%) needed health care
less than one year preceding the survey (Table 1). From
these, 4,877 (96%) reported using health care services.

The majority (82%) of the 4,877 who used health care
visited public health facilities Indescending order, reasons
for needing health care less than one year preceding the
survey included: NCD —41%, acute condiions —27%,
other conditions —26%, chronic communicable disease
— 3%, and injuries — 3% Of the 5,056 adults who needed
health care less than one year preceding the survey, 1,344
(27%) were hospitalised, while 274 (5%:) had disabilities
Table 1 also showed significant differences (p <0.001) in
health problems by gender, but there was no significant
difference by gender in disability (p =0.353) and HCU
(p="0.164).

Reasons for not using health care
Of the 5,056 responders who needed health care less than
one year preceding the survey, 179 did not use health care
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for the following main reasons: 86 (48%) did not think
they were sick enough, 10 (6%) could not afford the cost
of health facility visit, 13 (7%) thought that drugs or
treatment was seemingly inadequate, and 12 (7%%) re-
ported being treated poorly during previous visits (Fig. 2).

Socio-demographic characteristics of adults who
used public and private health facilities

Of the 4452 adults who visited health care facilities
less than one year preceding the survey, 4,089 (929%) and
363 (8%) visited public and private health care facilities,
respectively (Table 2). Analysis to compare use of public
and private health care facilities showed significant dif-
ferences (p <0.05) in all socio-demographic character-
istics, except age (p=10.093) and type of grant (p =0.914).

Predictors of HCU

Table 3 showed the results of the binary logistic regression
analysis of predictors of HCU (in- and out-patient care).
In the univariate binary logistic regression analysis,
gender, education, nationality, looking for a paid job,
and type of illness predicted HCU. In the multivariate
binary logistic regression model, adults with six or more
years of education had a two-fold increased odds
(OR =2.13, 95% CI: 1.19, 3.82) of using health care
compared to those with no formal education. Also in the
multivariate model, compared with respondents with
acute health conditions, those with chronic communicable
diseases (OR =591, 95% CI: 1.44, 24.32), NCDs

(OR =2.85, 95% CI: 1.96, 4.14) and other health pro-
blems (OR = 1.83, 95% CI: 1.27, 2.66) had significantly
higher odds of use of health care.

Discussion

The main findings of this study showed a high preva-
lence of chronic communicable and NCDs, HCU in cases
where 1t was needed and access to public health care
facilities. The main factors predicting HCU were chronic
communicable diseases and NCDs, as well as higher
educational attainment.

In a setting with a high prevalence of HIV (29) and
cardiovascular risk factors (30) among older people, it is
expected that HCU by the study population will also
increase. In the current study, almost all adults (96%)
who needed health care less than one year preceding the
survey used health facilities The self-reported HCU in
this study is about twice as high as previously reported
for the national Study on Global Ageing and Adult
Health (SAGE, 45%), which was commenced in the study
site in 2006, four vears earlier than this study was
implemented (18).

The main health problems self-reported in the study
population were (in descending order): chronic NCDs,
acute diseases, other diseases, chronic communicable
diseases, and injuries. Self-report of chronic communic-
ahle diseases such as HIV and TB was low (3%), and well
below the 2010 national HIV prevalence (10.5%) (31),

60

Percent

10 +
8.7

5.6
o _ eem

Could not afford Mo transpart Mistrealment by Gould nol lake
cost of visit availabls stall in last visil lirme off ‘wark

Inadequate
aquipmant

r ]
0.8 .

Did not know
whare lo go

Inaxche guabaly
skilled staff

Denied heallh Mot sick enough
cara by stafl

Reazons for not yliksing health care (n=17%

Fig 2. Reasons for not using health care among 179 adults who did not use health care less than one year before the survey in

Agincourt sub-district, 2010.

NB: Reasons for not using health care were multiple response answers
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Table 2. Socio-demographic characteristics and type of health care facility used in Agincourt sub-district in 2010

Type of health care facility n (%)

Public Private Total
Variables (n=4,089) (n=363) (n =4,452) p
Age (years)
5059 1,365 (33.4) 140 (38.6) 1,505 (33.8)
60-69 1,186 (29.0) 104 (28.6) 1,290 (29.0) 0.093
=70 1,538 (37.6) 119 (32.8) 1,657 (37.2)
Gender
Female 3,186 (77.9) 243 (66.9) 3,429 (77.0)
Male 03 (22.1) 120 (33.1) 1,023 (23.0) =0.001
Education (completed years)
No formal education 2,613 (63.9) 201 (55.4) 2,814 (63.2)
=6 a79 (23.9) 73 (20.1) 1,052 (23.6) =0.001
=6 497 (12.2) 89 (24.5) 586 (13.2)
Nationality of origin
South African 2,868 (70.1) 274 (75.5) 3,142 (70.6) 0052
Mozambican 1,221 (29.9) 89 (24.5) 1,310 (29.4)
Medical aid cover
Free public hospital care 3,878 (94.8) 283 (77.9 4,161 (93.5)
‘Whenever | need to see the doctor 25 (0.6) 73(20.1) a8 (2.2)
Health insurance for specific disease 201 1(0.3) 3(0.1) =< 0.001
Employer's clinic/hospital 168 (4.1) 4{1.1) 172 (3.8
No medical aid/do not know 4 (0.1) 10.3) 5(0.1)
Occupation
Working for cash payment 493 (12.1) 74(204) 567 (12.7)
Not working for cash payment 3,506 (87.9) 2R9 (79.6) 3,885 (87.3) =0.001
Socio-economic status
Lowest 654 (16.0) 36 (9.9) 690 (15.5)
Middle low 837 (20.5) 58 (16.0) 895 (20.1)
Middle 04 (22.1) 66 (18.2) a70 (21.8)
Middle high 768 (18.8) 66 (18.2) 834 (18.7) =0.001
Highest 870 (21.2) 137 (37.7) 1,007 (22.6)
Missing 56 (1.4) 0 {0.0) 56 (1.3)
Locking for a paid job
Yas 350 (B.6) 17 (4.7) 367 (B.2)
No 3,277 (B0.1) 279 (76.8) 3,556 (79.9) =0.001
Missing 426 (11.3) 67 (18.5) 529 (11.9)
Type of grant
Old age 2,415 (59.1) 211 (58.1) 2,626 (59.0) 0914
Disability 153 (3.7) 13 (3.6) 166 (3.7)
None 1,821 (37.2) 139 (38.3) 1,660 (37.3)

the 2005 Provincial estimate in pregnant women (32), and
the local HIV prevalence among adults aged 50+ (17%)
as recently estimated in the study site (29). This suggests
significant under-reporting of HIV infection, possibly
related to stigma associated with HIV infection (33).
The high prevalence of NCDs in the current study is
a reflection of the on-going epidemiological transitional

changes in South Africa, due to lifestyle changes and
expanded ARV roll-out (11, 19, 20). Despite the high pre-
valence of NCDs, communicable diseases were a stronger
predictor of HCU. This may be explained by the general
low level of awareness of hypertension (34), which is the
most prevalent NCD in the study site (30}, possibly due
to the lack of symptoms among diagnosed individuals
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Tuble 3. Predictors of health care use among 5,056 adults aged 50+ who used health care less than one year before the survey in

Agincourt sub-district in 2010

Health care use (N = 5,056)

Univariate binary logistic regression

Multivariate binary logistic regression

Variables model OR (80% CI) model OR (95% CI)
Age (years)
50-59 1
B60-69 1.05 (0.81, 1.35) Not included in the final model
=70 0.90(0.71, 1.13)
Gender
Male 1 1
Female 1.27 (1.02, 1.57) 1.34 (0.96, 1.89)

Education (in completed years)
Mo formal education
=6
=6
MNaticnality of origin
Mozambican
South African
Occupation
Presently working for cash payment
Not presently working for cash payment
Socio-economic status
Lowest
Middle low
Middle
Middle high
Highest
Looking for a paid job
Mo
Yes
Type of grant
None
Old age
Disability
Health problems
Acute conditions®
Chronic communicable disease®
Non-communicable diseases”
Injuries
Other

1
0.87 (0.70, 1.08)
2.49 (1.63, 3.81)

1
0.85 (0.59, 1.21)
2.49 (1.27, 4.86)

1 1
1.26 (1.03, 1.55) 1.07 (0.76, 1.49)
1
1.00 (0.82, 1.44) Mot included in the final model
1
0.84 (0.11, 1.17)
0.79(0.58, 1.09) Mot included in the final model
1.12 (0.79, 1.59)
1.11 (0.79, 1.55)
1 1
0.70 (0.49, 0.99) 0.75 (0.44, 1.28)
1
1.07 (0.87, 1.31) ) .
1.63(0.84, 3.18) Mot included in the final model
1 1
5.51 (2.19, 13.87) 5.91 (1.44, 24.32)
2.95 (2.32, 3.76) 2.85 (1.96, 4.14)
2.97 (1.39, 6.37) 3.13 (0.97, 10.08)
1.83 (1.44, 2.33) 1.83 (1.27, 2.66)

Fever and flu
“HIV and TB.

“‘Hypertension, diabetes, stroke, sleep disorder, chronic pain in joints, depression, anxiety, cancer, and heart problems.

The main reason why 179 study participants (most of
whom reported NCDs) also reported not using health
care was the ‘thought of not being sick enough’. This
evidence supports a study in Tanzania in which there was
low use of health care services by hypertensive patients
following a screening programme (34). Health educa-

tion programmes that focus on continuing care through
regular clinic visits could promote the health of people
living with chronic diseases, who do not normally seek
health care because of the thought of not being sick.
Chronic communicable diseases were the foremost pre-
dictor of HCU by responders in the study area, possibly
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due to the fact that those who reported being infected
with HIV were already engaged in the health care system.
Perhaps the reasons for which chronic communicable
and NCDs predicted HCU were because of the high
prevalence of these chronic conditions in the study setting
(29, 30), and the fact that most of the HCU occurred in
the public health facilities (the largest group used in the
study setting). This may have implications for South
Africa’s PHC system, which has yet to adapt to long-term
continuity of care for patients living with chronic diseases
(11) and those not yet accessing chronic disease services

Similar to other studies showing education as a strong
predictor of use of facility-based maternal health services
(35-37), and consistent with evidence in the literature
showing that higher education is an important deter-
minant for positive behaviour or motivation towards
HCU (37), this study showed that having more years of
education was associated with higher HCU. In agreement
with the evidence that women are more likely than men
to report their blood pressure status (18, 21), female
respondents in this study were observed to be more likely
than their male counterparts to use health care

The main strength of this study was the use of
a community-based swvey of older adults to describe
self-reported health problems and health-seeking beha-
viours, and to determine the predictors of HCU in a rural
South African setting. The main limitation of this re-
search was information bias This was evidently the case
in the under-reporting of chronic communicable diseases,
such as HIV, due to stigmatisation. The response rate was
T5%. Although a response rate of at least 60% in surveys
of this type is reasonable (38), non-response bias may
have influenced the results This is in view of the evidence
that non-responders differed significantly in part from
responders The characteristics (relatively younger men
with more years of education and highest asset score) of
these non-responders have been reported among labour
migrants in another research in the study site (25). There
may have been recall bias among these older adult study
participants in reporting their experiences with health
care less than one year before the survey. Unfortunately,
there was no information on the number of in- and out-
patient wvisits and hospitalisations. The availability of
these data would have enabled the authors to further
interrogate and interpret the context in which the number
of health facility visits or hospitalisations may have
accounted for the high level of the reported HCU.

Conclusion

Chronic communicable and NCDs were prevalent and
also important predictors of HCU. This suggests the need
to prioritise public health care services for chronic dis-
eases among older people in rural South African settings.
The on-going pilot implementation of the Integrated
Chronic Disease Management model (39) in South Africa

Predictors of health care use by adults

presents a unique opportunity to tailor health care ser-
vices for the prevention and control of chronic diseases
in the study area.
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Appendix A: Socio-demographic characteristics of responders and non-responders to the 2010 health care use survey in

Agincourt sub-district

Responders Non-responders Total
Variables (n = 5,795) {n=2,075 in = 7,870) p
Age group (years) <0.001
50-59 1,933 (33.3) 920 (44.4) 2,853 (36.2)
60-69 1,703 (29.4) 515 (24.8) 2218(28.2)
=70 2158 (37.3 640 (30.8) 2,799 (35.6)
Mean age in years 66.1 (65.8, 66.4) 64.0 (63.5, 64.5) 65.6 (65.3, 65.8)
Gender <0.001
Female 4333 (74.8 1,149 (55.4) 5482 (69.7)
Male 1,462 (25.2) 926 (44.6) 2,388 (30.3)
Education (in completed years) <0.001
Mo formal education 3,680 (63.5) 1,263 (60.9) 4,943 (62.8)
=6 1,369 (23.6) 415 (20.0) 1,784 (22.7)
=6 746 (12.9) 3497 (19.1) 1,143 (14.5)
Nationality of origin 0.052
South African 4,032 (60.6) 1,396 (67.3) 5428 (69.0)
Mozambican 1,763 (30.4) 679 (32.7) 2,442 (31.0)
Socig-economic status <0.001
Lowest 927 (16.0) 339 (16.4) 1,266 (16.1)
Middle low 1,160 (20.0) 39 (18.8) 1,551 (19.7)
Middle 1,239 (21.4) 350 (17.3) 1,598 (20.3)
Middle high 1,091 (18.8) 421 (20.3) 1,512 (19.2)
Highest 1,301 (22.5) 538 (25.9) 1,839 (23.4)
Missing 77 (1.3) 27 (1.3) 104 (1.3)
Medical aid cover
Free public hospital care 5,422 (93.6)
Whenever | need to see the doctor 118 (2.1)
Health insurance for specific disease 7(0.1)
Employer's clinic/hos pital 188 (3.2)
No medical aid/do not know 60 (1.0)
Occupation
Mot working for cash payment 5,016 (86.6)
Working for cash payment 779 (13.4)
Looking for a paid job
Yes 508 (8.8)
No 4,567 (V8.9
Missing 720 (12.4)
Type of grant
Old age 3,437 (50.3)
Disability 182 (3.1)
None 2176 (35.6)
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Abstract

Background: South Africa faces a complex dual burden of chronic communicable and non-
communicable diseases (NCDs). In response. the Integrated Chronic Disease Management
(ICDM) model was initiated in Primary Health Care (PHC) facilities in 2011 to leverage the
HIV/ART programme to scale-up services for NCDs, achieve optimal patient health outcomes
and improve the quality of medical care. However. little is known about the quality of care in the
ICDM model. The objectives of this study were to: 1) assess patients” and operational managers’
satisfaction with the dimensions of ICDM services: and i1) evaluate the quality of care in the
ICDM model using Avedis Donabedian’s theory of relationships between structure (resources).
process (clinical activities) and outcome (desired result of healthcare) constructs as a measure of

quality of care.

Methods: A cross-sectional study was conducted in 2013 in seven PHC facilities in the
Bushbuckridge municipality of Mpumalanga Province. north-east South Afiica - an area
underpinned by a robust Health and Demographic Swrveillance System (HDSS). The patient
satisfaction questionnaire (PSQ-18). with measures reflecting structure/process/outcome (SPQ)
constructs, was adapted and administered to 435 chronic disease patients and the operational
managers of all seven PHC facilities. The adapted questionnaire contained 17 dimensions of
care. including seven dimensions identified as priority areas in the ICDM model - critical drugs.
referral, defaulter tracing, prepacking of medicines. clinic appointments. waiting time, and
coherence. A structural equation model was fit to operationalise Donabedian’s theory. using

unidirectional. mediation. and reciprocal pathways.

Results: The mediation pathway fit perfectly with the data (coefficient of determination=1.00).

Structure correlated with process (0.40) and outcome (0.75). Given structure, process correlated

2
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with outcome (0.88). Of the 17 dimensions of care in the ICDM model. three structure
(equipment, critical drugs, accessibility), three process (professionalism, friendliness and
attendance to patients) and three outcome (competence, confidence and coherence) dimensions

were significantly associated with good quality of care.

Conclusion: While nine of 17 dimensions of care reflected good quality of care. dimensions of
care on five (referral, defaulter tracing. prepacking of medicines. appointments, and patient
waiting time) of the seven priority areas of the ICDM model were not associated with good

quality of care: hence the need to strengthen services in these areas.

Keywords: Integrated Chronic Disease Management (ICDM) Model: Avedis Donabedian:
Constructs: Quality of care: Satisfaction: Chronic communicable diseases: Non-communicable

chronic diseases; Structural equation model; Primary Health Care (PHC); Mpumalanga province:

South Africa.
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Introduction

South Africa faces a dual burden of chronic communicable (HIV and TB) and chronic non-
communicable diseases (NCDs - e.g. cardiovascular diseases. diabetes. cancer and chronic
respiratory diseases). with the prevalence of HIV estimated at 10% in 2014 (1) and mortality
due to NCDs estimated at 43% in 2012 (2). Effectively responding to this dual burden of chronic
diseases requires an integrated approach to the delivery of care at the Primary Health Care (PHC)

level.

The Joint United Nations Programme on HIV/AIDS (UNAIDS) recommends a globally
comprehensive and integrated approach to the delivery of chronic disease care. This approach
requires leveraging HIV programmes to support or scale-up services for NCDs (3, 4). There is
evidence that the integrated management of chronic diseases leads to improvement in patient
health outcomes (e.g.. CD4 count, glycosylated haemoglobin, and blood pressure) and patient
satisfaction with the delivery of chronic disease care (5). Beyond the UNAIDS mandate for the
implementation of an integrated chronic care model, integrating services for HIV and NCDs
could also minimise fragmented chronic disease care arising from the management of the HIV
pogramme in a ‘silo” within the general healthcare system. leverage resources and more

efficiently meet patients’ healthcare needs (6-8).

In response to UNAIDS recommendation to integrate HIV and NCD services, the National
Department of Health (NDoH) in South Africa initiated the Integrated Chronic Disease

Management (ICDM) model (9). The pilot of the ICDM model commenced in 2011 in selected
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PHC facilities in three of South Africa’s nine provinces (Gauteng, Mpumalanga and North
West). (9) with the expectation of enhancing the quality of chronic disease services and

improving patient health outcomes.

At the crux of the ICDM operational framework are facility reorganisation to improve
operational efficiency and quality of care in the health facilities: “assisted” self-management to
promote individual responsibility in the communities; and health promotion and population
screening in the population (9). The facility component entails many areas of focus such as:
designation of chronic care area; use of guidelines for management of chronic diseases: human
resource audit: capacity building: supply of critical medicines: prepacking of medication: and
appropriate referral. To prepare the community for chronic disease care. each ¢linic has a PHC
outreach team operating within the community that the clinic serves, and consists of one
professional nurse, three staff nurses, and six Community Health Workers (CHWs). With the
outreach team responsible for 6000 individuals in 1500 households (250 households per 1
CHW). it is anticipated that at least 80% of defined health problems of the catchment population

would be managed (9). This study focuses on the facility component of the ICDM model.

Multiple meanings of “Integrated health care™ exist in the literature. These include the provision
of health care for multiple diseases at one service delivery point (e.g. integrated management of
childhood illness): continuity of care over time across different levels of health care (e.g. an
appropriate referral system): integrating vertical programmes (programmes that are separately

funded and administratively managed in a ‘silo’) with the general health care system: multi-
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sectoral collaboration: or a combination of two or more of these meanings (10). The World
Health Organization (WHO) defines “infegrated health care’ as “the organisation and
management of health services so that people ger the care they need, when they need it, in wavs
that are user-friendly, achieve the desired results and provide value for money.” (10). In this
study. the ICDM model refers to the “one-stop-shop’ for the management of chronic diseases in

PHC facilities as well as continuity of care in the form of referral of patients.

Theoretical framework for evaluating quality of care in the ICDM model

“Quality of medical care” is highly contextual and a difficult concept to define. Althoughitisa
reflection of values and goals in the medical care system and in the larger society which it is a
part of. quality can be almost anything anyone wishes it to be (11). Klein et al. conclude that
patient care. like morale. cannot be defined by a unitary concept and that it seems unlikely that

there will be a single criterion by which to measure the quality of patient care (12).

Avedis Donabedian described seven elements of quality of medical care: Efficacy. Effectiveness.
Efficiency. Equity. Optimality. Acceptability and Legitimacy. Although Efficacy is hard to
measure, it refers to care provided under optimal conditions and is the basis against which
measurements should be made. Effecriveness describes the outcome of interventions; Efficiency
refers to cost reductions without compromising effects: Equiry refers to the fairness in the
distribution of healthcare in populations: Optimality is about balancing the costs and benefits of
healthcare: Acceptabilitv encompasses accessibility of healthcare and interpersonal patient-
provider interaction: and Legitimacy refers to the social acceptability of the healthcare institution
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regarding the manner in which healtheare is delivered. The choice of which of these elements, as
well as their relative prioritisation. should be guided by the contexts in which quality of care is

being assessed (13).

Domnabedian’s definition of quality of care can be assessed as a triad of structure, process and
outcome (SPO) constructs. He postulated that there are relationships between SPO constructs
based on the idea that good structure should promote good process and good process should in
turn promote good outcome (unidirectional pathway). The SPO framework. often represented by
a chain of three boxes containing SPO constructs connected by arrows (13). can be used to draw
inferences about the quality of health care (14). Donabedian defines Structure as the professional
and organisational resources associated with the provision of health care (e.g. availability of
medicines/equipment and staff training); Process as the things done to and for the patient (e.g.
defaulter tracing and hospital referrals) and Qurcome as the desired result of care provided by the
health practitioner (e.g. patient satisfaction with quality of care). Donabedian distinguished
between two types of outcomes: 1) technical outcomes. which are the physical and functional
aspects of care. such as absence of complications and reduction in disease. disability and death:
and ii) interpersonal outcomes which include patients” satisfaction with care and influence of

care on patient’s quality of life as perceived by the patient (15).

Avedis Donabedian’s SPO framework was used to evaluate the quality of care in the ICDM
model not only because it is the dominant framework for evaluating the quality of medical care

(16). but because the SPO framework is used by South Africa’s National Department of Health

170



for the implementing the ICDM model (9). A study of quality systems conducted among
department managers and quality coordinators in 386 hospitals in Sweden showed statistically
significant relationships between SPO constructs. using Donabedian’s theory (17). To the
authors’ knowledge. this is the first study to apply Donabedian’s theory in evaluating the quality

of care in the ICDM model in sub-Saharan Africa (SSA).

A systematic review to examine the effectiveness of integrating primary health services in Low-
and Middle-Income Countries (LMICs) showed the main focus to be on the provider side of
service provision, with virtually no considerations for lay or demand side perspective (18). For
South Africa. little is known about satisfaction with the quality of care in the ICDM model. With
supporting evidence that satisfaction is a major component and key determinant of quality of
healthcare (13). this study examined satisfaction of both service providers and users with the
quality of care in the ICDM model. The objectives of this study were to: 1) assess patients’ and
operational managers” (nurses-in-charge of health facilities) satisfaction with the dimensions of
ICDM services: and 11) evaluate the quality of care in the ICDM model. based on the satisfaction

scores of patients, using Donabedian’s SPO theoretical framework.

Methodology

Study setting and sites

This study was conducted in PHC facilities in the rural Agincourt sub-district situated in the
Bushbuckridge municipality. Mpumalanga province. northeast South Africa. At the time this
study was conducted. the ICDM model was being implemented in 17 of the 38 PHC facilities in
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the sub-district. Seven of these 17 health facilities implementing the ICDM model are situated in
Agincourt sub-district which covers an area of about 420km”. The sub-district underpinned by a
robust Health and Demographic Surveillance System (HDSS) which has been monitoring the
population in these villages for two decades. The population under surveillance in the HDSS as
at 1st July 2011 was 115.000 people in 20.000 households in 27 villages (19). Three referral
hospitals are situated 25 km to 45 km from the study setting. The pilot of the ICDM model was
commenced in these facilities in June 2011 (field diary of interviews with the operational
managers and the sub-district health manager in July 2013). but preceded by two months of pre-
implementation preparedness which started in April 2011 (9). Tsonga is the most widely spoken
language in the study area. Having immigrated into South Africa mainly as war refugees in the

early- and mid-1980s. one-third of the population in the study site are Mozambicans (19).

In the South African PHC model. the professional nurse is the service provider at the PHC
facilities. which is the first point of entry into the public health system. Services provided by the
nurses include: maternal and child care. immunization, family planning. treatment of sexually
transmitted infections. minor trauma. care for chronic diseases and referrals. Medical doctors

visit the PHC facilities at intervals to offer support to the nurses (20).

Study design and study population

This was a cross-sectional descriptive survey conducted between August and November 2013. It
was part of a broader four-year longitudinal study (January 2011 and December 2014), with
qualitative and quantitative components, designed to contribute to understanding the
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effectiveness of the ICDM model in improving the quality of healthcare and technical health

outcomes of chronic disease patients. The study population consisted of patients 18 years and
above receiving treatment for chronic diseases in the sub-district health facilities. Other study
participants included the operational managers (professional nurses-in-charge) of the selected

seven PHC facilities in the sub-district.

Inclusion and exclusion criteria for the patients

The ICDM model addresses the following chronic diseases: HIV/AIDS. tuberculosis,
hypertension, diabetes. chronic obstructive pulmonary disease. asthma, epilepsy and mental
health illnesses that are to be managed at the PHC level (9). Patients with the markers of chronic
diseases (HIV, hypertension and diabetes) in the health facilities were included in the study,
while those with other chronic diseases were excluded. Patients who had their chronic
condition(s) managed five months before the initiation of the ICDM model until the time the
study commenced in August 2013 were identified for recruitment. The reason for including
patients receiving treatment five months before the ICDM model was implemented was to assess
the levels of satisfaction of patients who had received treatment before the implementation of the
ICDM meodel and continued to receive treatment during its implementation in efforts to gauge
possible changes in the quality of chronic disease care attributable to the ICDM model. Minors
less than 18 years were excluded from the study because they were below the age of autonomy
(=18 years) for judging satisfaction with the quality of services provided in the health facilities.
The elderly with reduced capacity for comprehension during informed consent were also

excluded from the study. Diminished capacity for comprehension was determined by the
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inability of prospective patients to comprehend or respond to the information verbally provided

by the interviewer during informed consent.

Sample size determination and sampling of study participants

Using the subjects-to-variables ratio (minimum of 10 subjects per variable in the study
mstrument) for estimating sample size for studies utilising factor analysis statistical technique
(21. 22). a sample size of 390 patient respondents was calculated (17 subjects per each of the 23
variables in the study instrument). The minimum sample size of approximately 435 (390/0.9)
patients was reached after adjusting for 10% non-response. All the seven operational managers
of the PHC facilities, the maximum number possible, were selected because they offered clinical
services to the patients and the authors perceived their role as managers of the health facilities
critically important to understanding the quality of the ICDM model more than other

professional nurses.

The study participants were identified through a three-step process (Additional file 1). First. the
number of patients recruited at each of the seven health facilities was determined by
proportionate sampling. The sampling fraction of 435/3602 (435 represents the desired sample
size out of a total of 3602 HIV, hypertension, and diabetes registered patients) was multiplied by
the number of these chronic disease patients in each health facility to determine the number of
patients to be recruited per facility. Secondly. the patients in each health facility were stratified
by HIV, hypertension. and diabetes status in order to get a representative sample of the patients
with markers of chronic diseases using a health facility-specific sampling frame. Finally, the
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numbers of patients specified in step two were recruited for a daily interview until the desired

sample size in each clinic was achieved.

Study tool and variables

In this study. we used the multi-scale patient satisfaction questionnaire (PSQ-18) which was
developed by Ware et al. (23). The PSQ-18 comprises 18 items derived from the full-length
version (50-item) PSQ-III counterpart (23). The PSQ-18 assesses multiple dimensions of patient
satisfaction and includes general satisfaction: technical quality: interpersonal relations:
communication; financial aspect; time spent with health provider:; and accessibility and
convenience (Additional file 2). The PSQ-18 sub-scales show acceptable reliability and correlate
with the sub-scales in the PSQ-III (24). Furthermore. PSQ-18 is appropriate for use in situations
where there is need for brevity (24). as was the case in this study where it was administered to
patients leaving the health facility after consultations with the nurses (patient exit interviews).
The PSQ-18 instrument is reflective of Donabedian’s SPO constructs and succinctly measures
patient satisfaction with dimensions of care for which SPO constructs are intended. The authors
are not aware of any study that has used the PSQ-18 as a study instrument to operationalise

Avedis Donabedian’s SPO theoretical framework 1mn SSA.

This study compared self-reported satisfaction of the patients and self-reported satisfaction of the
operational managers with the dimensions of care listed in the ICDM model using the multi-scale
PSQ-18. This is in view of literature depicting views of health care providers differing from
users regarding the quality of health care (25). Responses to statements were scored on a five-
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