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ABSTRACT

Objective: Voluntary Male Medical Circumcision (VMMC) as an HIV prevention strategy, has
been widely adopted in several countries over the years, and its expansion has brought about
quality gaps requiring urgent interventions. A key intervention strategy has been the
implementation of continuous quality improvement (CQI). However, less has been focused on the
changes in quality of services across all quality standards after implementation of quality
improvement support. Therefore, this study sought to evaluate #dwt effCQI on the quality of

service in VMMC programmes across Right to Care supported sites in the North West,
Mpumalanga, Eastern Cape and Free State provinces in South Africa.

Design: Thiswas a prepost design interventiostudybased orsecondarylata collectedrom the
National Department of Healthites supported by Right to Care (RTC) on VMMC services
South Africa

Method: Data for baseline CQI assessment ardsgessments was collected using a standardized
National Department of HealthNDoH) CQI assessment tool for VMMC service$he
assessments were conducted through staff interviews, checklists and direct observation of facility
activities in line with the NDB and WHO VMMC quality guidelinesQuality improvement
support was provided through a combination of coaching, provision of standard operating
proceduresand guidelinesmentoring and osite inservice trainings on quality improvement
planning and implementatioA paired sample-test was used to compare tipality of service

mean scores before and after CQI implementation by quality stardaedr mixed modking
wasapplied formultivariate analysiso adjust for clustering and to determine changes in quality

of service by type of service delivery and facility structure usingotlegall quality of service

across quality standards.

Results:During the perioduly 2018 to October 20196 sites offeedVMMC serviceq 16 in the
Eastern Cape, 19 in Free State, 19 in Mpumalanga and 42 in the North West prawirt azf

these, 40 sites were assessed at both baselinaf@ndCQI support visits antl3 were from
Mpumalanga, 6 from Free State and 21 from the North West proviResglts showesignificant
increases for the overall changes in quality of service after CQI support intervention of 11.89%
for infection prevention (95%CI. 6.607.15; p<0.0@) and 8.28% for male circumcision surgical
procedure (95%CI: 3.2513.30; p<0.01). Similarly, individual counselling, and HIV testing
increased byl13.56%, (95%CI: 6.9420.19; p<0.001), group counselling, registration and

vii



communication b.5%,(z=3.529; g0.001), and 35.08% for monitoring and evaluation, (95%CI:
28.0342.12; p<0.001). In addition, there were significant increases for management systems of
28.65%,(95%CI: 22.3635.00; p<0.001), leadership and planniZ&#fo, (95%Cl: 12.8533.88;
p<0.001%) andsupplies, equipment, environment and emergeéndP%, (95%CI: 1.099.11,;
p<0.01).The overall quality of service performance across provinces had incread®d3B9o
(95%CI: 15.6722.97; p<0.001) on adjustment to facility structure and urbeal classiication.
Furthermore, theoverall quality of service performance was 9.9fgher in urban facilities
compared to rural sites (95%CI: 4:16.81; p<0.001)Similarly, the overall quality of service
performance for outreach facilities was 4.92% higher coetptr fixed facilities $5%CI: 5.21
19.91;p<0.001) after CQI support intervention.

Conclusion: The overall quality of service performance across provinces was significantly
improved after implementation of CQI support intervention progkémnever, provinces showed
lack of positive improvement for specific quality standar&or instance, no signdfant
improvements were observed fgnoupcounselling registration and communication in these
State and Mpumalanga provinc&€sirthermore, the overall quality of service performance was
highestat outreach andrbanfacilities compared to fixed and rural facilities respectively. Results
from this study did not find any significant differenaesthe overall change in quality of service

betwesntypes of service deliverydutine and campaigand between provinces.

Key words: circumcision; quality of service; quality improvement; quality standards;

implementation; training; monitoring; site assessment.
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CHAPTER ONE

1.1 Chapter overview

The chapter provides a brief background using reviewed literature about the current global and
South African statistics for the people living with HIV (PLHIV). HIV statistics were further
related to the costs associated with diagnosis, treatment andedisa@aagement. This led to

the basis for the scaling up and strengthening of the current prevention strategies which include
the voluntary medical male circumcision (VMMC) program. A brief highlight about the quality

of service gaps and the need to deteengimanges in quality of service after continuous quality
improvement (CQI) support was provided. Furthermore, reviewed literature was used to
highlight the importance of CQI initiatives in addressing quality of service gaps. This resulted
in the discussioabout the minimum set of VMMC quality standards that are required to assess
guality of service at VMMC sites, and the current state of affairs in South Africa. Sources of
the research problem in line with changes in quality of service after CQI supgddreaefits

associated with the study were provided.
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1.2 BACKGROUND TO THE STUDY

United Nations Programme on HIV and AIDS (UNAID@pbal HIV statistics shows that an
estimated 37.9 million people were HIV infected by end of 2018 and that 1.7 milbamkee
newly infected during the same yda). This was an increase of about 1 million from 2017
where 36.9 million people where HIV infecté?). The total number of 2018 new infections
translate to approximately 4700 people becoming newly infected daily. In South Africa alone,
the total nurber of people living with HIV has increased from 6.4 million in 2Q3pto 7.7
million in 2018(4). Literature shows a sharp increase in the number of people on HAART in
South Africa from 45500 in 2004 to 3.39 million in r2@15(5).

This is evidence that thaimber of people becoming newly infected and those on HAART is
continuously increasing in South Africa and globally. The costs associated with HIV diagnosis,
treatment and management of the disease will similarly continue to incRessant studies
have slbbwn that the average cogisrHIV infection averted were highest in South Afri&.

Hence there was meedfor cost effective strategie® strengthen and scalgp the current
prevention methods. Voluntary medical male circumcisidMNIC) was among thecost
effectiveandrecommended prevention strategieSwuth Africa(6). Evidence from literature
confirms that it sa@s costs through the preventiohnew HIV infections andby minimising

the proportion of people on antiretroviral treatm@-8).

However, the expansion of VMMC programs have raised the need to address issues related to
quality of servicg9). Therefore, VMMC programs require more monitoramgl evaluation to
continuously improve quality of service through continuous quality improvement strategies.
Quiality of service can be defined in eight dimensions that include reliability, responsiveness,
accessibility, performance and conformance to statel10). In the context of VMMC,

quality of service cut across several standard etesnthat include staff competency, client
communications, supply logistics, surgical procedures and infection prevention. Quality
assessments are therefore conducted periodically to assess the extent of compliance for service

providers against the appral/eet of quality standards.

Recent literature indicate gaps and challenges for VMMC quality of service in most countries
(11). In 2012, 86% of VMMC priority countries were operating with inadequate sugpies
This could have been as a result of the scalipgf the VMMC programs in the VMMC
priority countries. Evidence from research findings shows that a significant proportion of sites
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in South Africa were operating without guideline documents and with inateyMMC
supplies and equipme(il3,14) However, less hasgen focused on the changes in quality of
service across all quality standard parameters after continuous quality improvement (CQI)
support. The changes in quality of service after CQI support remains unclear.

This shows the need mont i nuously monitor and assess
service in South Africa for continuous quality improvement planning. Challenges experienced
by sites that provide VMMC services differ and these should be regularly identified to maintain
a high quality of service(15). VMMC quality improvement assessments work towards
identifying quality gaps in order to develop strategies for planamimplementation of the
action plansThis will help to increase demand creation since senglzged quality barriers
associated with negae health outcomes will be identified.

This study, therefore, aims to determine changes in quality of service at Right to Care (RTC)
supported VMMC sites in South Africa from July 2018 to Octobér920he RTC VMMC
programme was funde provide qually improvement support tall sites aligned wittihe

United States President's Emergency Plan for AIDS Relief (PERM&Rpnal Department

of Health (NDdH) andWorld Health Organisation (WHO) standatsd guidelines. Data for

the primary study was collected through VMMC CQI site assessments, based on the core
essential quality standard elements.

Baseline comprehensive assessments were done in line with PEPFAR and WHO guidelines.
Follow-up assessmentgere onductedto check for improvements and further identification

of service quality gaps. The assessments were conducted through staff interviews, checklists
and direct observation of all the facility value chain processes and activities. The activitie
included counselling sessions, infection prevention and VMMC surgical procedures. Client
registers, records and material resource inventories such as equipment and supplies were also

reviewed during the assessments.
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1.3 LITERATURE REVIEW

1.3.1 Overview of voluntary medical male circumcision (VMMC)

“VMMC refers to the complete removal(l6pf t he
Clinical trials that were conducted in Kenya, Uganda and South Africa have demonstrated
evidence that medical male circumcision reduces the risk of famabale sexual
transmission of HIV by approximately 60%46,17) In addition to the reduction in HIV
transmission risk, VMMC minimises the risk of other sexually transmitted infections (STIs)

and this include herpes and syph{li$). Evidence for risk reduction associated with penile
human papillomavirus (HPV) that causes cervical cancer in women waspaistedan recent

literature(18).

Furthermore, @search findings have attestibdt VMMC saves costs through the prevention
of new HIV infections and also by minimising the proportion of people on highly active
antiretroviral treatment (HAART()7). Mathematial modelling studies havadsodemonstrated

that more than 3 million HIV infections can be prevented by 2025 if VMMC coverage is
maintained above 80¢29-21). In line with these positive developments in research, countries
with high HIV prevalence were encouraged by WHO and UNAIDS to use VMMC as an
additional strategy for HIV preventiqii8,21,22) South Africa introduced VMMC as one of

the prevention methods for HIV transmission in 2(A0D).

1.3.2Regional VMMC uptake

Fourteen Eastern and Southern African nations were identified as priority countries for scale
up of VMMC and these include Botswana, Kenya, Lesotho, Ethiopia, Malawi, Mozambique,
Namibia, Rwanda, South Africa, Swaziland, Tanzania, dgadambia, and Zimbabw23).

South Sidan was identified and included under VMMC priority countries in 2017, and this has
brought the number to 124).

Globally, theWHO has reported that among the priority countries, nearly 18.6 million men
were circumcised between 2008 and 2(3). Of this total, 4 million voluntary circumcisions
were performed in 2017 alor(€4). Among the priority countrieKenya has been highly
successful in scaling up its VMMC programs. It surpassed its annual target of 940,000
circumcisims in 2015 by approximately 100,000. It has achieved coverage among
communities that didot previously practice male circumcision such as the Nyanza region

(25). In South Africa, 2.3 million males were circumcised by August 2(26). Recent
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literature also shows that in 2018 alone, 572 000 men were circumcised in Soutl{2Zf)ica
During the same year (2018), the highest number of medical male circumcisions was in

Gauteng, followed by the Western Cape and the Northern Cape had (@West

Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Tanzania, Uganda, and
Zimbabwe were assessed in a recent feasibility study for scaling up of VMMC between 2017
and 2021(28). Findings showed that only Tanzania wésly to reach 90% coverage.
Mozambique, South Africa, and Lesotho were projected as coming close to reaching the target
coverag€?28). However, saling up of medical circumcision may compromise the quality of
service delivery(13,29-31). Hence it is important to adopt CQI approaches to identify
challenges and quality of service gaps. In addition, there is limited information relating to
changesn VMMC quality of service after CQI support in South Africa.

1.33 Quality of service

Service quality is the ability of an organization to meet or exceed the expectations of clients
(10). It can be defined in several dimensions that incluekability, responsiveness,
accessibility, pgormanceand conformance to standa(@4). Poor quality of service can result

in increased cost of operations, negative health outcomes, customer dissatisfaction and negative
word of mouth(30). Recent studies shows that clients are even prepared to bypass local health
facilities with low quality of service to access services from geographically distant health
serviceproviders(32). Research also indicate that communication, medical staff skills and
availability of resources such as equipment and supplies can affect the attitudes and perceptions

of clients on the quality of service offer2D).

In the context of VMMC, quality of service cut across several core essential standard elements
that include staff competency, client communications, suppgisgtics, surgical procedures and
infection prevention. Hence, for the effective management of VMMC quality of service, there

is need for successful execution of quality assurance and continuous quality imprg\i€mnent

1.34 VMMC quality assurance approaches

Quality assurance is a strategy of prevention that ensorapliance of healthcare service
delivery to quality regulatory standar@33). It is focused on planning, documenting and
agreeing on a set of guidedis that are necessary to assure qu#Bd,35) The typical

outcomes of quality assurance activities are quality plans, inspections and training of people in
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the selected methods and proced§#h. Quality assurance review for VMMC processes
involve the use of documented patient files to evalpatéormance and to ensure satisian
with the relevant quality standar¢33). WHO quality standards are the VMMC pillars that
ensuregrovision of hig-quality of services and patient saf¢iyl). A deviation from quality
standards will result in poor patient outcomes and deroegation(35). Literature shows that
without a strategic quality plan, an enormous amouritd aind effort will be wasted by the
organization dealing with failures and customer complgib®. VMMC quality assurance

strategies are therefore required in order to realise the highest quality of service.

1.35 VMMC continuous quality improvement (CQ1)

CQI is about change in processes and outcdB®slt ensures undstanding of the systems

and processes for doing work to identify prevailing g&3). It is a continuous process that

improves efficiency, effectiveness andtcomes. It was designed to streamline and improve
processes and systelf®6). VMMC CQI is aimed at bridging the gaps between the expected

quality of service according to PEPFAR and WHO standards and the actual quality of service
being provided by the VMMC sitd8740).* Zi mbabwe was able to scal
time improving service quality, probably due to a strong quality assurance and quality

i mprovement component @3) tlenteracxcombinatiap of €l agdr o v i d
guality assurance for VMMC programs is expected to yield positive results for qoflity

service.

Further evidence from research indicates that CQI principles, strategies and techniques are
critical drivers of new quality of service mod€B0). CQI is therefore, a critical element
required to achieve a good quality of service for VMMC program addition, literature
supports the use of routine VMMC site assessments to identify deviations from the expected
levels of quality(36). Hence there is a need for VMMC sites to conduct routine self
assessments for CQI planning. Recent literature shibatsCQI planning can be achieved
through the PlaiDo-Study-Act (PDSA) cycle and site implementation and monitoring system
(SIMS) (38). This is in support of the need to continuously evaluate the changes in quality of
service after implementation of CQI plans/AIMC sites.However, most recent studies were
focused on identifying gaps and challenges and less has been done on assessing changes in
quality of service after implementation of CQI action plans.
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1.36 Site Improvement through Monitoring Systems(SIMS).

SIMS is a quality assurance methodology that was developed by PEPFAR to improve the
quality of services for VMMC programs through a standardized monitoring system at health
facilities (38). The Link between quality improvement, quality assurance and StMigure

1, was adopted from PEPFAR’ s besll). Bteact i ce
implementation and monitoring system incorporates the P@&8tudy-Act approach (PDSA).

It is an approach to evaluate VMMC sites compliance to WHO quality standards and to
determine the level of quality improvement support requiégd

The monitoring process involvesomprehensive and followp CQI site assessments.
Comprehensive assessment is the baseline site evaluation of all the relevant quality standard
elements, and followp assessments helps to determine if the action plans were successfully
implemented38). Implemeantation and support for CQI activities involves creating site level
guality improvement teams that will focus on addressing quality of servic JaR) The
composition of the CQI teams includes clinicians, counsellors, cleaners, assistants, and data
managers that are involved in VMMC service deliv@) Literature shows that facilities with
functional CQI teams, demonstrated faster improvement compared to facilities without quality
improvement teamg,22) A quality improvement framework with roles and responsibilities

for facility-based CQI teams helps in the delivery of positive quality improvement outcomes
and this was demonstrated in Uga@36)

QUALITY ASSURANC
Full cycle of activities and systems
for maintaining the quality of
patient care.
Generally associated with the
monitoring of compliance with
standards

PLAN
Identify opportunity
Root case analysis
Suggest changes
Design the change

QUALITY IMPROVEMENT
he combined and unceasing efforts of everyona

DO

(healthcare professionals, patients and their ACT
- On a small scale,
families, researchers, payers, planners, and Integrate imol tch
educators) to make the changes that will lead to Standardize m\\AFI)hemen change
better patient outcomes (health), better system Monitor €re you can,

performance (care), and better professional control setting,

development.

STUDY
Collect data
Analyse data
Check customer
satisfaction and othey
key indicators.

Figurel: Relationship between Site implementation and monitoring SysteQuality Assurance and Quality Improvement

Source: PEPFARQ best practices for voluntary medical male circumcision site operations. A service guide for site operations
https://aidsfree.usaid.gov/resources/pepfars-best-practices-vmmc-site-operations-0, 2016

Figure 1: Relationship between SIMS, Quality Assurance an@Quality Improvement.
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1.37 Plan-Do-Study-Act (PDSA): A Model for VMMC site evaluation

The PDSA is a methodology that can be used to develop VMMC objectives and to identify
problems and measures of sucagds. It enables systematic testing of programme activities

in cycles(41). The PDSA cycle is actively applied together with routine quality assessments at
VMMC facilities (36). Rautine assessments are continuous and ongoing activities for ensuring
that any deviations from the expected level of quality are identified and quickly remedied
(11,35,36) They involve comprehensive baseline and folapv assessments that will be

conducted periodically using standardised CQI t¢bls.

Results fronthe routine assessments lead to the development of action plans that may include
technical support, staff training, mentoring and assistance in developing quality improvement
plans(35). Training helps staff to test the changes in service quality improvement using the
PDSA cycle (32). Research showshat training improves staff competencies in the
interpretation of VMMC qualitystandard¢11). Literature also indicate that procedure related
negative outcomelsavedecreased from 8.6% to 4.5% after CQI training in Malg&). In
addition, a esearch by thed Good Heal th at provaoed evlense thapr o) e «
adequately trained and motivated healthcare providers, can provide a high quality of service
even under conditions of limited resour¢d8). Failure to provide good quality of service is
often as a result of employees lacking the requitells sand experience which must be
continuously learne(f4). Hence, site rassessments are conducted on a regular basis to check
for improvements and effectiveness of the training interventions. This is further evidence for
the need to assess the changes in quality of service after CQI support for quality improvement

planning.

In addition to the PDSA cycle, other models that were proved to deliver healthcare service
quality include the lean, six sigma and the Malcom Baldrige National Quality Award
(MBNQA) (34,45) The *‘Lean approach’ is useful I n s
and it alleviates overburden and inconsistency in processes bynadiimyi waste and
unnecessary efforté4l). Six-Sigma is also atrategy tailored to improve efficiency by
identifying and removing the causes of defects (errors) and minimizing variability in internal
processe$l10). It combines statistical analysis with quality management metf#igsSix-

Sigma relies on the ability to obtain data on process and outcome measures. Quality of service
has been achieved through the application of six sigma and lean strategies at the same time,
they simultaneously eliminate wastes and minimising ef@®@¥ A CQI initiative using Six
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Sigma adheres to five principles of (DMAIC) and thesdbane, Measure, Analyse, Improve

andControl.

1.38 VMMC quality standards

The World Health Organisation(WHO), the United Nations Programme on HIV and AIDS
(UNAIDS) and the United States President's Emergency Plan for AIDS Relief (PEPFAR) have
created a list of core essential elements as a set of minimum quality standards to address service
quality gaps for VMMC programél1,16,35) These elements include; individuadunselling

and HIV Testing for VMMC Clients (8 Sustandards), management systems (8-Sub
standards), male circumcision surgical procedure (9sfardards), supplies, equipment and
environment (8 Sulstandards), monitoring and evaluation (4 Stdndards), registian,

group education and IEC (4 Satandards), infection prevention (14 Ssthndards),
leadership and planning (2 Setandards}35,36,46)

Recent literature shows that the successful implementation of VMMC programmes requires
good waste management, infection control and availability of supplies and equi@dent
Findings from most of the VMMC priority countries indicate that poor quality of service was
as a result of inadequate patient information, clinical supplies and equifiiBgriResearch

also indicate that infection prevention and device displacements for VMMC can be managed
if there is enough patient information through good education and counselling mggsages

Therefore, continuous monitoring aedaluation of these quality standards help to identify
trends, progress and opportunities for quality improvement. For instance, the expectations and
needs of clients depend on communicat{@®8,49) Research shows that medical errors,
increased hospital admissions, lack of patient follgmand other negative health outcomes

are partly due to poor communication with the healthcare proy&®r It has also been
observed that bleeding and damage to penis @srasult of poorly performed medical male
circumcision(23). Management is therefore encouraged to invest in resources that support

operational activities and internal processes in order to improve quality of Jarzj6&)

Recent literaturealso indicate an association between management systems and positive

clinical outcomeg(52). CQI assessments are therefore key strategies to assess quality of
service, to ensure that VMMC programs adhere to the specified standards, and this include
management systen§3). It is important to determine VMMC s$ compliance to all the

guality standards in relation to the South African settings for CQI planning purposes.
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1.39 CQIl assessment toolkits for VMMC sites

The CQI assessment toolkits are based on the minimum set of VMMC quality standards. The
assessment tool in Uganda comprises of seven quality standard el€®@®}fsin South
Africa, the assessment tool kit have an add
Pl an @) Thig was added in order to understand leadership commitment in addressing
service quality gaps at district and provincial levels. Kenya was successful in implementing
VMMC programmes as a result of management commitment and this involve leadership and
planning (12). Research shows that quality initiatives are effectively implemented in the

presence of strong and consistent leader&#p

The CQI assessments are conducted through direct observation of facility procedures and
activities; staff interviews; review of material resource inventories; review of policies, client

registers and record54). During the assessments, a scale ranging from 0 to 100 i$52ed

A score below 50% will i ndi ¢ a0% to ‘belowv B0YS ser v
indicate “fair” service quality; and scores
(36,55)

Quiality of service is therefore determined from continuous quality assessment findings which
are sitespecific reports. Th&ndings help to identify barriers to demand creation and delivery

of quality service. Interventions to solve s#gecific challenges will be developed based on

the findings(36). For instance, high staff turnover was reported in Zimbabwe and almost all
trained doctors for VMMC programs have resig(&e®). This has created the need for external

and internal quality improvement assessments to identify sites that reguiraching of new
healthcare professionals. Therefore, measuring changes in quality of service is necessary for
identification of service quality gaps and to determine the effectiveness of the CQI support

intervention strategies.

1.310 VMMC quality of service in South Africa

Medical male circumcision was introduced in South Africa as one of the prevention methods
for HIV transmission in 201Q21). In 2014, the highest rates of medical male circumcision
were in the Western Cape and lowest in Gautésig). In 2018 more than 572,000
circumcisions were performed, compared to 485,500 in 25 This is evidence of positive

developments in the scaling up of VMMC programmes in South Africa.
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However, @idence from research findings shows that a significant proportion of sites in South
Africa were operating with inadequate VMMC supplies and equipnart also without
guideline document§l3). This has a negative impact for VMMC quality of serviséore
studies have also identified quality of service gaps for VMMC programs in South &fylel
Literature shows that 72% of VMMC facilities in South Africa were operating without the
required basic life support equipment in 2003). Furthermore, lie South Africa2016
reference repoxn HIV and TB investment case showed inefficiencies in the supply chain for
the healthcare sector in South Afriaad the Easter@apewas the most seriously affected
province (8). In addition, 86% of the WHO VMMC priority countries were operating with
inadequate supplies and equipment in 2Q112. Further declines in quality of service were

also reported in South Africa foreoselling, infection contromonitoring and evaluatiof32).

However, therés limited information relating to changes in quality of service after CQI support

to address the quality of service gaps in South Africa. This is a demonstration of the need to
continuously assess VMMC quality of service in South Africa and to deterh@rehinges in
service quality after CQI support. It helps to identify gaps in quality of service and to improve

the existing systems for CQI support strategies.

Recent literature indicate low baseline average scores for CQI assessments across service
qudity standards in most countg€58,59) In Malawi, low-quality scores were associated with
several quality gaps that include management systems, monitoring and evaluation, infection
prevention services, and client follewp (11). The overall performance in six sites that were
assessed in Lesotlomly improved from an average of 79.8% at baseline to 91.3% after CQI
intervention strategie). Therefore, CQIl assessments are necessary in South Afraaer

to determine the level of quality improvement support required, and also to measure the

changes in quality of service after CQI support.

1.3.11 VMMC facility structures and types of service delivery

Sites for VMMC services are determineddsmand, accessibility, the prevalence of HIV and
male circumcisiong11). In addition, the type of facility structure is determined by the
geographical site and type of service delivdy). Based on these determinantsythe three
possible types of facility structures for VMMC programs and these are fixed, mobile, and
outreach sitegll). Fixed sites have permanent structyf€y and are recommended for areas
with high VMMC demand(15). Fixed sites can be used to provide extra support to both
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outreach and mobile sit¢$5). Outreach sites are recommended myishoriterm campaigns
that generally create more demdgfd). They provide services at health facilities that do not
provide medical circumcisions at regular bg4®). Mobile structures are smd#cilities that
follow demand to supplement existing servi¢Es,60)

A research that was conducted in Uganda showed a significant differencequatitg of
service between fixed and mobile si{@86). However, the findings were based on average
quality scores and were not specific to a particular quality stan&asearch have also
indicated high technical efficiency at outreach lftieis compared to fixedsites (61). In
addition, a research that was conducted in Tanzania indicated a variation in afusdityice
between rural and urban faciliti€62). This demonstrates the influence of geographical
location on quality of service, urban facilities tend to provide better service qé&)ty

UnderVMMC programs thg are two types of service deliverye(, routine and campaign).
Routine service delivery ensures the continuous availability of VMMC services at existing
health care facilitieg15,63) Campaign service delivery provides VMMC services in high
volume for short periagland this requires demand creation through community sensitization
(12,64) The campaign service delivery approach is generally designed to target specific

populationg15).

The association between qualitiyservice and facility characteristics such as type of facility
structure has not been extensively explored among the VMMC sites in South Africa. Recent
literature shows that quality of service varies within and between couf@fedn addition,
variations also exist within and between healine system&2). Therefore, it is important to
evaluate changes muality of service after CQI support intervention strategies, by province

and other facility characteristics, to determine site specific challenges.

1.4  Statement of the research problem

WHO VMMC quality standards are measurement tools used to asse$g ofusérvice(47).
However, this information has not been extensively applied to identify quality of service gaps
at VMMC sites in Soutkfrica. In addition, &ss has been focused on the changes in quality of
service across all the quality standard parameters after CQI suppality of service has a

bearing on the willingness of nPoérlgperfotmed under
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male circumcisiongan | ead t o bl eedi n@3)ahisd adirdicadian thatt o t
poor quality of servicean resultn medical complications and other negative health outcomes,
and these will act as barriers for demand creg@) In addition, the perceptions and needs

of the target population ptea significant rolean VMMC program succesgl6). Poor quality

of service creates a negative perception from cliéfgalthcare service providers need to have

a proper understanding of the needs and expectatifatheir clients, in order to deliver the

best quality of servic€32). Therefore, quality of service for VMMC sites Bouth Africa

requires continuous quality assessment in order to meet the needs and expectations of clients.
It is also equally important, to understand the changes in quality of service after CQI support,
in order to improve and strengthen the currerdriréntion strategies. In addition, challenges
experienced by sites differ and these should be regularly identified to maiigim quality

of service at all VMMC sites.

1.5 Justification for the study

Improving quality of service rendered will resuitdlient satisfaction. The study will help to
increase demand creation since servadated quality gaps and challenges will be identified
and addressed. The South African VMMC health guidelines may further be improved based on
the studyfindings and recmmendationsVMMC surgical complications have resulted from
inadequate provider competence and training, poor clinical infrastructure, and limited patient
information and followup (13). The study will help to determine if the VMMC service
provision is in compliance with WHO and South Africa Natiodspartment of Health
(NDOH) quality standards. Barriers to service efficiency and demand creation will also be
identified.

1.6  Purpose of the study

The purpose of this study was to deternghanges in the quality of voluntary medical male
circumcision sevices in selected districts of Mpumalanga, Eastern Cape, Free State and North
West provinces of South Africa, after implementation of a continuous quality improvement

programme.

1.6.1 Research question
Doescontinuous quigty improvementinterventionat voluntary medical male circumcision

sitesmakes a difference in qualitf service.
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1.6.2 Main objective
To determine itontinuous quality improvement interventiomakes a difference in quality of

serviceat voluntary medical male circumcision sites.

1.6.2.1 Specific objectives

1.6.2.1.1 To compare quality of service at baseline {jtervention) and followup re
assessment timgoints (post intervention) from JuB018 to October 2019.

1.6.2.1.2 To determine changes in quality of service by type of service delivery and facility
structure from July 2018 to October 2019.
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CHAPTER TWO

RESEARCH METHODOLOGY

2.1 Chapter overview
This chapter describete study desigrjata collection process, management and analysis.
addition, the chapter also described ftinelusion ad exclusion criteria forthe main

characteristics of theéwgdy population of interest
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2.2  Study design
This study was @re-post design interventiostudybased orsecondarydata collected as part of
Right to Care (RTC) program for VMMC sites in South Afrigais was done through the CQI
and SIMS approach.

Below was the study design for VMMC sites assessment.

Baseline Assessmen CQI Support Reassessment After
Intervention CQI Support
- Intervention
*July to October 4 R
1 2018 ‘gr%?\',%‘é%pt%“ « As from May
*VMMC CQl address quality 2019
assessment gaps [December *VMMC CQI
toolkit was used. 2018 to March assessment
2019] toolkit was
used.
. J
. J . J

Figure 2: Study design for VMMC sites assessment.

2.3  Study sites
The VMMC sites were situated in the seleatitricts of the North West, Mpumalanga, Eastern
Cape and Free State provinces of South AfjAganex W)

2.4  Study population

The study was based aites that were assessed for continuous quality improvementJirtym
2018 to October 2019, in the sekt districts of thé&lorth West, Mpumalanga, Eastern Cape, and
Free State provinces of South Africa.

2.41 Inclusion criteria

The inclusion criteria describes the main characteristics of the population of i(@&)edn this
study, the inclusion criteria were all VMMC sites supported by Right to Care VMMC program, in
the selected districts of the North West [Dr Kenneth Kaunda, Ngaka Modiri Molema];
Mpumalanga [Nkangala]; Eastern Cape [Amathole, Alfred Nzo and Onibdjgand Free State
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[Thabo Mofutsanyane] provinces of South Africa. All mobile, outreach and fixed VMMC sites
provided with continuous quality improvement suppartthese districts were considered for

analysis.

2.4.2 Exclusion criteria
Sites with a sinlg assessment time point or none at all were excluded from the analysis since they
were going to contribute no information about the changes in quality of service.

2.4.3 Sampling
In this study, all VMMC health facilities under the Right to Care prograan $atisfied the

inclusion criteria were considered for analysis.

2.5 Description of primary data collection

Data was collected using a standardized VMRMQI assessment togsee AnexureT). It was
developed by the National Department of Health (NDOH) and approved by PEPFAR to assess
quality of services in all facilities within the districts of agreement. The same tool was used for
both baseline and subsequentassessments to provide apjertive and consistent measure of
guality improvement. This assessment tool has elements of the-#éHit&d quality standards

for VMMC service provisionThe quality standard elements of focus during assessments were
leadership and planning, managemergteys; monitoring and evaluation; group counselling,
registration and communication; individual counselling and HIV testing; supplies, equipment,

environment and emergency; male circumcision surgical procedure, and infection prevention.

The assessmentseve conducted through stafiterviews, checklists and direct observation of all

the facility processes and activities in line with the NDOH and WHO VMMC quality guidelines

(15). Facility level registers and client files (client intake forms, consent forms and identification
documents) were also reviewed during the assessn@ardabty of service assessment scores were
recordedas percentageduring the assessmer{ee Annexurd). The scores were categorized

into three groups: bel ow 50% wa s-80&%neflectedd i c at i
service quality; and gr e a(86¢b) Dataman 8 0 %

“fair
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collected using passworgdrotected and encrypted electronic devices (Tablets, Laptops) to

maximize protection during and after the assessment visits.

25.1 Validity and reliability of data collection tool

VMMC assessment tool was evaluated for validity by experts from the NabDepartment of

Health (NDOH) and PEPFAR. The tool was also based on quality standards that were developed
by experts from the WHO.

The reliability of the VMMC assessment tool was enhanced through the use of professionally
trained team memberk addition, he same tool was used for both baseline and subsequent re

assessments in order to provide an objective and consistent measure of quality improvement.

2.6  Site quality improvement support

CQI support was provided from December 2018 to March 2019 through a combinatieritf on

staff training, mentorship, coaching, providing standard operating procedures and guidelines, and
assistance in developing quality improvement pl&g3l support waprovided to sites based on

their baseline assessment scores as from December 2018 to March 2019. Sites with quality scores
of less than 50% were visited quarterly for intensive CQI support. In addition, sites with 50% to
79% quality scores were visitedréle times annually for light CQI support, and collaborative
support was provided {ainnually to sites with quality scores of 80% and abbveaddition, CQI

support teams were formed to implement quality improvement objectives that were in line with
the ation plans. The objectives included tracking quality of service performance at site, district
and provincial level using the Plbo-Study-Act (PDSA) cycle, time series charts, run charts and
indicator monitoring. Each CQI team was mageof a clinical asociate mentor, professional
nurse mentor, enrolled nurse mentor, counsellor mentor and a data quality mentor. CQI focal
persons were identified at each VMMC site and these were assigned with responsibilities to focus
on quality improvement requirementsakeholders for the VMMC program were also invited to
share their success stories and barriers to program implementation as part of CQI support
intervention. Following CQI implementation, another assessment was performed in May 2019 to
evaluate the effeateness of the intervention.
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2.7 Variables description

2.7.1 The primary outcome

The primary outcome in this study wasality of servicdor each quality standard element. Since

the quality of servicecores were recorded as percentages, the outcome was therefore classified as
a continuous variable. The quality standard variables of focus were leadership and planning,
management systems; monitoring and evaluation; greopnselling registration and
communication; individual counselling and HIV testing; supplies, equipment, environment and
emergency; male circumcision surgical procedure, and infection prevention. These were the agreed
set of standards between the NDOH and PEPFAR.

2.7.2 Primary outcome measurement

Quality of service wasneasured by checking compliance of sites to the agreedH\&xl

PEPFAR quality standardssed on ¥ MMC CQI assessment todksee Annexurd). The scores

were measured for each quality standard, at baselireft@n QI support visitand were recorded

as percentage score below 50% was an indication of
to below 80% reflectedcdrfeas rdf s&0%i aerdgahove)
service qualityHowever, in this sdy, quality of service wasot categorised, the variable was

considered as a continuous variable as stated above.

2.7.3 Other explanatory variables

In addition to theguality standard variables, other independent variables that were used in this
study include type of service delivery, rutabanclassification facility structure, provinceand
assessment occasion. Type of service delivery was expressed as routine or campaign; facilit
structure as fixed ayutreach; province was expressed as Eastern Cape, NorthMgestalanga

and Free State. Assessment occasion was the time variable andhshise main exposure
expressed a$0 for baseline assessment andfdd posttestre-assessment period. Coding and

further description of the viables is as shown on Annexure D
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2.8 Data management

StatalC version 15(Stata Corporation, Colleggtation, TX)was used for data management. It

was used for creating, labelling and renaming variables. Outliers, duphcatesissing variables

were identified and managed usiStata SE version 15. A subset of the dataset was created for
data cleaningrad coding in preparation for analysis. Both original dataset and the subset of data
were password protected, anonymised and stored in Google drive to maximize prevention of data

loss.

2.81 Missing data

Analysis through frequency tables were done to determine the number of missing values for the
outcome at each assessment tpoet (TO, T1)(Annexure Q. Sites with one quality assessment

or none at all, were excluded for analysis, since these were gotantribute no information

about the changein quality of serviceList-wise deletionwvasapplied to deal witlmissingdata

it is more preferred forepeated measuréss).

2.82 Ouitliers

Box plots were used to check for significantli@us in the dataset (AnnexureNy. Outliers were

detected using the differences between the baseline and after CQI support intervention assessments
(69). The nonparametricWi | ¢ o SignedRank Testwas applied in situations where outliers

that affected resultsere detected. The Wilcoxon Signed Rank Test is recommended when paired

t-test assumptions are violatetD).

2.9 Data analysis
Data was cleaned, coded, restructured and analysed using STATA SE ver.15 statistical software
package. Statistical significance was based owaye of less than 0.05 and the 95% confidence

intervals (twesided tests).

2.9.1 Descriptive statistics
Univariate descriptive analyses were performed to describe the various characteristics of the study
sites. Normally distributed continuous variables were described using the quality of service mean

scores and standard deviatidine median and interquartilenge (IQR) was used for data not
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normally distributed.Frequency and percentage distributions were applied for categorical

variables.

2.9.2 Bivariate correlation

Bivariate correlation was computed qoantify the association betwebaseline and after CQI
support interventionRepeatedneasures on the same subject overtime are not independent and
time points closetogether are more highly correlated than those further &phxt Therefore,
observations on the same subject overtime violate the assumption terotsamplet-test of
independence. Research shows that the patest ts more powerful when correlation is at least
0.25 andtiwas applied in this study0).

2.9.3 Paired samples {test

Paired samplestest was applied to compare the quality of service scores between baseline
assessment and after CQI support interverijoguality standardt is idealwhen the two groups
under comparison are dependent on each ¢f2¢rThe paired sampletést helps to determine if
there was an improvement in performance as a result of an interyéatinme it is more applicable

for pre-test and postest study design@3). Research shows that the pairegddt isapplicablefor

extremely small sampdeparticularly when the withipair correlation coefficient is higir4,75)

Paired Sampletest statistics O 5

B B
Where;
B$  =sum of the differences between the paired observations
B$ = sum of the squared differences

I = number of paired observatiqig).

2.94 Tests of Assumptions
The ShapireWilk test was appliedfor normality tests (Annexure )E The nonparametric

Wi |l coxon’ s swasappkedin casesvkhere tikesassumptibnormality for the paired
t-testwasviolated(76). The Wilcoxon test provides bigger power, however test is robust and

more powerful for symmetric distributio§g0).
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2.95 Multivariate analysis

Multivariate analysis was appligd determine changes in quality of service by type of service
delivery and facility structure from July 2018 to October 2019. Linear mixed Ihmgdd-MM )

that can model repeated measures dssigth options to control for clustering were applied using

the average quality of service scores across quality stanBapisated measurements of a variable
over time within sites and from the same province are likely to be sifiifarLMM help to
account for the data hierarchy and the differences across provinces, facility structures and type of
service delivery. In addition, LMMprovides intra-class correlation coefficient for variability
attributed to differences within entiti€g7,78) They allow the coefficients to vary across groups

by estimating the betweegroup variace and covariancéodel goodness of fit was carried out

using the Akaike's information criterion (AIC
assessing model fir9. A model with a smaller ADC value i
AIC= - R+ 2p; whereL is the (ML or REML) loglikelihood andp depends otthe type of

likelihood selected80). Data was converted from wide form to loragrhat in preparation for
analysis using LMM. This is in line with Stata requirements for analysis of linear mixed models
(81).

2.10Ethical approval

This study was approved by the Witwatersrand Human Research Ethics Committee (HREC),
South Africa(annexure B Ethicsclearance number M2004)15Permission for data access to
implement the research objectives was granted by the Right to Care orgar{eatiexureV).

Data was treated as confidential and the names of health facilities were anonymised during the
analysis.Good clinical practice and research ethics principles were followed during all stages of

the research report development.

2.11Budget and Milestones

The costs associated with the proj4undadThe fi nan
costs included transport and communica{eege Annex For budget details)The timeframe for

the research project development and implementation was as fron®I@lyo20ctober 2020 (see

Annex Qfor details).
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CHAPTER THREE
RESULTS

3.0 Chapter overview

Chapter 3provides descriptive statistics for the distribution of quality of senviean scores at
baseline and after C@upport interventionThe statistics were based on the eight (8) key quality
standard for VMMC assessment in South Africéhe chapter also provides results of the paired
samples tests comparing the quality of service mean scores between baseline and after CQI
support intervention by quality standarultivariate analysisresults using linear mixed
modellingthat can model repeated measwaed with optios to control for clusteringverealso
presented
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3.1 Descriptive Statistics

During the periodluly 2018 to October 201%de were 96 sites offering VMMC services, 16 in

the Eastern Cape, 19 in Free State, 19 in Mpumalanga and 42 in the North West province (Figure
3). Out of these, 40 sites were assessed at both baseline gyabkipperiod and 13 were from
Mpumalanga, 6 from lee State and 21 from the North West provinces (Figurt3he time the
present study was implemented, all sites from the Eastern Cape were notagsesged.
Therefore, they were not included in the final analysis as per the requirements of thedrepeat
measures-test (68). The reasons formre-assessment include facility closure, suspension and
instruction from the NDoH to stop all VMMC services and focus on Customary Male

Circumcision.

Total number of sites offering VMMC
services were 96.

Eastern Cape (16), Free State (19),
Mpumalanga (19), North West (42).

A total of 56 sites failed to meet the
inclusion criteria and were dropped.

Eastern Cape (16), Free State (13)
Mpumalanga (6), North West (21).

Sites that remained and meeting the study
inclusion criteria were 40.

Free State (6), Mpumalanga (13), North West (R1).

Figure 3: Flow diagram indicating sites excluded in analysis and thogbat remained.

Page 24 of 99



3.1.1 Quality of Service

3.1.1.1Type of facilities

Of the total number of sites that remained, 80% were fixed VMMC sites and 20% were outreach
facilities (Table 1) Outreach sites recorded the highest overallityuaf service mean scores *
standard deviatioaf 69.72 + 4.47% anfl1.40 * 7.13% at both thmseline and after CQI support
intervention respectively compared to fixed sites (Table 1).

3.1.1.2Type of service delivery

A total of 85% of the sites offered routine type of service delivery and 15% were campaign. The
campaign mode of service deliyenrecorded the highest overall quality of service mean score at
the posttest assessment 81.71 + 8.52%ompared to routine (78.96% + 8.85¢pable 1)

3.1.1.3Rural T Urban classification

Of the total number of site22.5% were rural and 77.5% were urbBme urban VMMC sites had

the hghest overallquality of service mean scores (81.10 + 7.92%) compared to rural facilities
(71.57 + 8.21%) after CQI support intervention (Table 1).

Table 1: Descriptive statistics for the overall quality of service mean scores before and after
CQI support intervention by facility characteristics.

Site Characteristic Overall quality of service mean scores
TO T1

N (%) Mean + SD N (%) Mean + SD
Type of facility Structure
Outreach 8 (20%) 69.72 + 4.47 8 (20%) 81.40+7.13
Fixed 32 (80%) 59.03+13.00 |32(80%) |[78.35+9.23
Rural-Urban
Rural 9(22.5%) |[55.45+15.44 |[9(22.5%) |71.57+8.21
Urban 31 (77.5%) |[62.82+11.29 |31 (77.5%) | 81.10+7.92
Type of Service Delivery
Routine 34 (85%) 61.17 £ 12.51 | 34 (85%) | 78.96 +8.85
Campaign 6 (15%) 60.63 + 15.96 | 6 (15%) 81.71 + 8.52

NB; All mean values are in %

TO = Baseline, T1 = Reassessment after CQI suppontervention
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3.1.2 Overall quality of service by quality standard

Results were reported as means + standard deviation for normally distributed variables and as
medians and interquartile range [p50{#£5)] for variables not normally distributed or with
outliers.Table 2 providethe descriptive statistics for the qugldf service mean scores at baseline

and after CQI support intervention disaggregated by quality standards. At baseline, the overall
guality of service scoreacross quality standardanged from 34.98+24.09% [leadership and
planning] to 79.50(589.50%) proup counselling and registration]. The baseline overall quality

of service scores fanfection prevention; monitoring and evaluation; and management systems
were65.85+18.30%, 43.65+18.21% abd.10+15.42% respectively (Table 2).

Similarly, after CQI spport intervention, the overall quality of service scores ranged from
61.58+£23.97% [leadership and planning] to 88(725®0%) [Group counselling, registration
and communication] The overall quality of service scores for male circumcision surgical
procedure; supplies, equipment, environment and emergencynainaiual counselling and HIV
testing after CQI support interventiomere 85.08+7.58%, 83.90+9.26% and 81.78+18.15%
respectively (Table 2).

The overall quality of service performance was meakascthe average quality of service across

all quality standards and this was 61.17+12.51% at baseline and 78.96+8.85% after CQI support
intervention (Table 2). Quality standardiith the highest overall quality of service after CQI
support intervention aoss provinces were male circumcision surgical procedure; and supplies,
equipment, environment and emergency with mean scores of 85.08+7.58% and 83.90%9.26%

respectively (Table 2 and Figure 4).

The overall quality of service scores shows that sites sagnas/inces were performing below
standards before CQI support intervention for monitoring and evaluation (43.65+18.21),
management systems (50,10+15,42%) and leadership and planning (34,98+24,09%) as illustrated
by the baseline scores (Table 2). In additi leadership and planning had the lowest
(61.58+23.97%) overall quality of service scores across provinces after CQI support intervention
(Table 2, Figure 4).
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3.1.2 Quality of service by province

The baseline quality of service scores acipsality standards in the North West ranged from
34.62+27.33% [leadership and planning] to 80.71+12.3dpplies, equipment, environment and
emergency (Table 2). In addition, the North West baseline quality of service scores were
38.90+18.65%, 50.57+12.28 and 74.48+16.70% fanonitoring and evaluationmanagement
systems, and nf@circumcision surgical procedure respectively. After CQI support intervention,
the quality of service scores in the North West ranged 80m05+25.42% l[eadership and
planning]to 91(8795%) [Group counselling, registration and communication]. Furthermore, the
overall quality of service performance score wWa3.25(59.257.38%) at baseline and
82.63(79.5685.25%) after CQI support intervention in the North West province (Table 2)

In Mpumalanga province, the baseline quality of service scores across quality standards ranged
from 33(3350%) [leadership and planning] to 83{@8%) [group counselling, registration and
communication]. After CQI support intervention, the quality of/®e scores ranged froB0(33

50%) [eadership and plannihgto 86.31+6.85% dupplies, equipment, environment and
emergency]. In addition, the overall quality of service performance scoré M@s+15.91% at

baseline and 75.92+10.02% after CQI suppodriréntion in Mpumalanga province (Table 2).

Theoverall quality of service performance score in the Free State provinceBveas15.54% at
baseline and 76.17+10.61% after CQI support intervention (Table 2). Furthermore, the baseline
scores across qualigtandards in the Free State province ranged from 30.17+26.74% [leadership
and management] to 76.67+13.08&g]e circumcision surgical procedure]. Similarly, after CQI
support intervention, the quality of service scores ranged 68:183+19.48% [leadershignd
planning] to 87.33+7.94%ale circumcision surgical procedu(@pble 2).
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Table 2: Descriptive statistics for quality of service mean scores at baseline and after CQI support intervention disag

regated lnalify standards.

Province / Overall, all provinces (N=40) North West (N=21) Mpumalanga (N==13) Free State(N=6)

Time point TO T1 TO T1 TO T1 TO T1

Quality Standard Mean £ SD Mean + SD Mean £ SD Mean £ SD Mean £ SD Mean + SD Mean + SD Mean £ SD

Management systems 50.10+15.42 78.75+11.56 50.57+£12.23 78.81+12.48 49.00£18.55 79.62+11.59 50.83+20.62 | 76.67+9.46

Monitoring and ] ]

Evaluation 43.65+18.21 78.73+£14.23 38.90+18.65 82.57+£10.76 55(3959) 75(6878) 57(4462) 84(7390)

Group counselling,

registration and o o} (o

communication 79.50(5389.50) | 88(73.5095.50) | 79(67-88) 91(8795) 83(4391) 85(66-96) 60.50+29.71 | 71.00+19.89

Individual counselling

and HIV testing 68.22+25.36 81.78+18.15 76.26+£13.51 87.68+8.51 62.92+32.53 77.92421.13 53.33+32.65 | 70.83+28.60

Supplies, equipment,

environment and o

emergency 78.80+11.76 83.90+9.26 80.71+12.34 83.62+9.58 77.46+12.86 86.31+6.85 75.50(7279) | 83(7988)

Male circumcision

surgical procedure 76.80+16.62 85.08+7.58 74.48+16.70 85.29+6.41 80.62+18.34 83.69+9.35 76.67+13.08 | 87.33+£7.94
(o

Infection prevention 65.85+18.30 77.73£11.70 64.38+13.54 76.52+10.00 79(5480) 85(7587) 71.66+£19.14 | 77.1746.71
o}

Leadership and planning | 34.98+24.09 61.58+23.97 34.62+27.33 69.05+25.42 33(3350) 50(3350) 30.17426.74 | 63.83+£19.48

o

Overall performance 61.17+12.51 78.96+8.85 63.25(59.2567.38) | 82.63(79.5685.25) | 61.31+15.91 75.92+10.02 58.92+15.54 | 76.17+10.61

NB; All values are as %

TO = Baseline assessment, T1 = Reassessment after CQI support intervention

F= median values and interquartile range used p5060(F8j paired test assumptions violated.
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Quality of service scores at baseline and after CQl support intervention

S

quality Score x [1/100]
4 6 8 1
1

- Baseline overall performance |:]
- Baseline infection prevention |:]
- Baseline male circumcision procedure :] Reassessment male circumcision procedure

Reassessment overall performance

Reassessment infection prevention

- Baseline monitoring and evaluation

- Baseline management systems Reassessment management systems

- Baseline leadership planning :l Reassessment leadership planning
- Baseline equipment, supplies,........ |:| Reassessment equipment, supplies,.......
:IBaseline group counseling, registration,... :lReassessment group counseling, registration,...

Baseline individual counseling, HIV testing Reassessment individual counseling, HIV testing

Reassessment monitoring and evaluation

Figure 4: Comparing the overall quality of service mean scores across provinces after CQI
support intervention.

3.2 Correlation between pre and post quality of service scores.

A simple bivariate correlation was computed for each qustggdard between baseline and after
CQI support intervention.Table 3 shows significant positive correlation across provinces for
groupcounselling registration and communicati¢n=0.62 p<0.001)jndividual counsellingand
HIV testing(r =0.63 p<0.001)male circumcision surgical procedyre= 0.35 p<0.05),nfection
prevention(r = 0.47, p<0.01) and for the overall performance (035 p<0.05). Results also
shows significant positive correlation fgroup counsding, registration and communication

the North West (r 9.6, p<0.01) and Mpumalanga (1074, p<0.01). Mpumalanga province was
also positively correlated fandividual counsellingand HIV testing(r = 0.72 p<0.01),male
circumcision surgical procede (r =0.65 p<0.05),nfection preventiorfr =0.76 p<0.01) and for
the overall performance (r 872 p<0.01). Monitoring and evaluation was positively correlated
for the pre and post scores in the Free State provinc®.@3=p<0.01). Other qualitstandard
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were positively correlated between the pre and post quality of service scores, however they did not

reach statistical significance.

Table 3: Paired samples correlations between pre and post quality of serviseores.

Quality Standard Overall, all provinces North West Mpumalanga Free State
Correlation | p-value | Correlation| p-value | Correlation| p-value | Correlation| p-value
Management systems -0.065 0.689 | -0.334 0.139 | 0.004 0.990 | 0.591 0.217
Monitoring and Evaluation 0.096 0.558 0.101 0.664 | 0.241 0.451 | 0.934 *
Group counselling registration and 0.621 *kk 0.609 * 0.737 *x 0.584 0.224
communication
Individual counsellingand HIV testing 0.627 rrk -0.118 0.630 | 0.721 *x 0.656 0.157
Supplies, equipment, environment and | 0.305 0.056 | 0.397 0.075 | 0.276 0.362 | 0.063 0.906
emergency
Male circumcision surgical procedure 0.346 * 0.018 0.937 | 0.651 * 0.775 0.070
Infection prevention 0.466 *x 0.274 0.230 | 0.762 *x 0.046 0.932
Leadership and planning -0.014 0.934 |[-0.180 0.434 0.368 0.216 0.509 0.303
Overall performance 0.503 *kk 0.347 0.134 | 0.719 *x 0.699 0.122

*significant, p<0.0595% confidence)

**significant, p<0.01(99% confidence)

***significant, p<0.001

3.3 Changes in quality of service by quality standard

Table 4shows banges in quality of servidhatwere computed by qualistandard using paired

sampled-testsand the Wilcoxon Sign rank test in situations where the paitest assumptions

were violated This was applied to compare changes in quality of service mean scores at baseline

and after CQI support intervention for the separate eight (8) as@madisedor evaluation of

VMMC facilities. Hence, irthis study the pairedtests were computed to test the hypothesis of

eight (8) quality standastand for the overall performance. The null hypotheses tested were as

follows; [Ho: Tpo = Ty]

H1: there is no difference in the pre and pmpsality of service mean scores for leadership and

planning
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H2: there is no difference in the pre and pgsality of service mean scores foanagement
systems

H3: there is no difference in the pre and pmsality of service mean scores fopnitoring and
evaluation

H4: there is no difference in the pre and ppsality of service mean scores fmoup
counselling registration and communication

H5: there is no diference in the pre and peguality of service mean scores fodividual
counsellingand HIV testing

H6: there is no difference in the pre and pgsality of service mean scores &upplies,
equipment, environment and emergency

H7: there is no diffeence in the pre and pegtiality of service mean scores foale
circumcision surgical procedure

H8: there is no difference in the pre and pmpsality of service mean scores fofection
prevention

H9: there is no difference in the pre and pgsality of service mean scores foverall

performance

Page 310f 99



Table 4: Paired samplest-test (2tailed) comparing the change in quality of service mean scores before and after CQI support intervention by province.

North West Mpumalanga Free State
Quality Standard TO T1 A p-value | 95% CI TO T1 A p-value | 95% CI TO T1 A p-value | 95% CI
Leadership and o
planning 34.62 | 69.05 [ 34.43 | *** 15.97-52.88 | 33.00 [ 50.00 | 17.00 | 0.061 | z=-1.869 30.17 | 63.83 | 33.67 | * 8.73-58.60
Management
systems 50.57 | 78.81 | 28.24 | *** 19.90- 38.70 | 49.00 | 79.62 | 30.62 [ *** 17.42- 43.81| 50.83 | 76.67 | 25.83 | * 8.14- 43.52
Monitoring and O o
Evaluation 38.90 | 82.57 | 43.67 | *** 33.34-52.96 | 55.00 | 75.00 [ 20.00 | ** z=2.621 57.00 | 84.00 | 27.00 | * z=1.992
Group counselling,
registration and o o
communication 91.00 | 79.00 | 12.00 | *** z=3.601 83.00 | 85.00 | 2.00 [ 0.196 |z=1.293 60.50 | 71.00 [ 10.50 | 0.338 | 14.96- 35.96
Individual
counselling and
HIV testing 76.26 | 87.68 | 11.42 | ** 3.32-19.52 62.92 | 77.92 | 15.00 | * 0.60-29.40 | 53.33|70.83 1750 | 0.156 | 9.42-44.43
Supplies,
equipment,
environment and o
emergency 80.71 | 83.61|2.90 | 0.291 [ 2.68-8.49 77.46|86.31]|8.85 |* 1.12-16.58 | 75.50 | 83.00 | 7.50 0.249 | z=1.153
Male circumcision
surgical procedure | 74.48 | 85.29 | 10.81 | * 2.83-19.77 80.62 | 83.69 | 3.08 | 0.448 | 5.48-11.63 | 76.67 | 87.33 | 10.67 | * 1.70- 19.64
Infection o
prevention 64.38 | 76.52 [ 12.14 | *** 5.48-19.32 79.00 | 85.00 | 6.00 | * z=2.310 71.67 | 77.17 | 5.50 0.530 | 15.49-26.49
Overall O
performance 63.25 [ 82.63 | 19.38 | *** z=4.015 61.31 | 75.92 | 14.61 | *** 7.87-21.35 (5892 ] 76.17 | 17.25 |* 5.59- 28.91
*significant, p<0.05 (95% confidence)
**significant, p<0.01 (99% confidence)
***gignificant, p<0.001
A = —T0LlChange imuality-of-servicescore

F#= median values fowilcoxon sign rank test were compared andsalues recorded.

TO = Baseline mean quality score, T1 = Mean quality score after CQI support intervention
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3.3.1 Leadership and Management

Figure 5shows an increase in the overall quality of serviceldadership and planning across
provinces after CQI support intervention, and this increase was highest in the NortR¥gelt

of the paired samplestést showghat this increase in overall leadership and planning quality
scores across provinces of 23.00% (95%CI: 12.85%; 33.88%) was statistically significant, t (39)
= 28.08, p<0.001 (Table 5). Similarly, there was a statistically significant increase for Igadersh
and planning quality scores of 34.43% in the North West Province [(95%CI: 15.97%; 52.88%)
t(20) = 3.89, p<0.001] and3.67%in the Free State Province [(95%CI: 8.73%; 58.60%), t(5) =
3.47, p=0.0178<0.05}fter CQI support interventiofTable 4) In addtion, the Wilcoxon Sign

rank test showed marginally significant increase of 17% in Mpumalanga {£.87, p = 0.061)

after CQI support intervention (Table 4).

Overall leadership and planning quality scores

-] |

overall quality Score x [1/100]

‘ [Z] Baseline assessment scores [] Reassessment scores

Leadership and planning mean quality scores by province

mean quality Score x [1/100]

Free State North West Mpumalanga

‘ I Bascline mean scores I  Reassessment mean scores ‘

Figure 5: Mean quality scores for leadership andnanagement at baseline and after CQI
support intervention by province and across provinces.

Thereweresharpincreasein quality of service foleadership and planning acrosl provinces
howeveiit wasbelow 70%in all the provinces.
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3.3.2 Individual Counselling and HIV Testing

Results from Table 2 and Figuresbows an increase in the overall quality of service mean scores
across provinces after CQI support intervention for individual counselling and HIV téstmg
68.22+25.36% at baseline to 81.78+£18.15%. Results of the paired saitgseshtowed that this
increase of 13.56% after CQI support intervention was statistically significant [(95%CI: 6.94%;
20.19%), t(36) = 4.15; p<0.001] (Table 5). In additiorsuits showed statistically significant
increase in quality of servicgcores for individual counselling and HIV testingliwe North Wes
Provinceof 11.42%[(95%CI: 3.33%; 19.52%), t(18) = 2.96, p=0.0083<0.01] and,1&%% ClI,
0.60%; 29.40%), t(11) = 2.29, p<0.05] in Mpumalanga province after CQI support intervention
(Table 4 Figure §. However, the increase in quality of service in the Free State for individual

counselling and HIV testing did not reach statistigghi§icance (p=0.156>0.05)lable 4).

Overall Individual counseling and HIV testing quality scores

N _______ | S — |

0 [ |

o I

~ o EE——
L]

overall quality Score x [1/100]
[ 1)

| 1 Baseline assessment scores "1 Reassessment scores

Individual counseling and HIV testing mean quality scores by province

mean quality Score x [1/100]

Free State Mpumalanga North West

| I Bascline mean scores I  Reassessment mean scores |

Figure 6: Mean quality scores for individual counsellingand HIV testing at baseline and
after CQI support intervention by province and across provinces.

There was a general increase quality of service foindividual counselling and HIV testing
across all provinces.
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Table 5: Paired samples ttest for overall changes in quality of service mean scores after CQI

support intervention by quality standard across provinces.

Quiality Standard indicator Paired differences (%) | df | t-value | 95% CI Sig. (2-tailed)
Leadership and planning 23.00 39 [ 28.08 12.85-33.88 | ***
Management systems 28.65 39 [9.12 22.30-35.00 | ***
Monitoring and Evaluation 35.08 39 | 10.08 28.03-42.12 | ***

Group counselling registration and | & o |

communication 8.50 39 [z=3529|0 e

Individual counsellingand HIV

testing 13.56 36 |4.15 6.94- 20.19 ok
Supplies, equipment, environment

and emergency 5.10 39 | 257 1.09-9.11 *x
Male circumcision surgical

procedure 8.28 39 |[3.33 3.25- 13.30 *x
Infection prevention 11.89 39 | 4.55 6.60- 17.15 il
Overall performance 17.79 39 |10.13 14.24-21.34 | ***

TO = Baseline assessment, T1 = Reassessment after CQI support intervention

= Wilcoxon sign rank test used, median values were compared-aradiues recorded.

*significant, p<0.05

**gignificant, p<0.01

***significant, p<0.001

Table 5shows that at 5% level of significance, all the null hypotheses for the eight (8) quality
standards and for the overall performance are rejected for quality of service assessment across
provinces. Therefore, it can be concluded that there was a sthyistigaificant change in the

overall quality of service between baseline and after CQI support intervention. This implies that

the CQI support intervention was effective across provinces.
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3.3.3 Management Systems

Figure 7shows a sharp increase in thverall quality of servicescores for management systems
across provinces. Additionally, results of the paired samyjibet showed a statistically significant
increase in the overatjuality of serviceacross provinces famanagement systenus 28.65%
[(95%CI: 22.30%; 35.00%), t(39) = 9.12, p<0.001] after CQI support intervention (Table 5).
Results of the repeated measures paitedttfurther showed a statistically significant increase for
management systems quality of\see mean scores in North West Province of 28.24% [(95%CI:
19.05%; 37.42%), t(20) = 6.41, p<0.001]; 30.62% in Mpumalanga [(95%CIl: 17.42%; 43.81%),
t(12) = 5.06, p<0.001] and 25.83% in the Free State province [(95%CI: 8.14%; 43.52%), t(5) =
3.75, p<0.05] (&ble 4).

Overall management systems quality scores

al |

overall quality Score x [1/100]

[Z] Baseline assessment scores [ Reassessment scores

Management systems mean quality scores by province

mean quality Score x [1/100]

Mpumalanga North West Free State

‘ _ Baseline mean scores _ Reassessment mean scores

Figure 7: Mean quality scores for management systems at baseline and after CQI support
intervention by province and across provinces.

Therewere sharpgncrease in quality of service fomanagement systems acrosspativinces.
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3.3.4 Supplies, Equipment, Environment and Emergency

There was an increase in tnerall quality of servicecores for supplies, equipment, environment
and emeagency across provinces (Figure 8he increase was from 78.80+11.76%aseline to
83.90+9.26% after CQI support interventionable 3. Paired samplestést showed that this
increase of 5.10% was statistically significant [(95%CI: 1.09%; 9.11%), t(39) = 2.57, p<0.0141]
(Table 5). In addition, the increase in quality of sg¥vmean scores for supplies, equipment,
environment and emergency in Mpumalapgavinceof 8.85% [(95% CI: 1.12%; 16.58%), t(12)

= 2.49, p=0.0283<0.0%Jrable 4). However, the inease in quality of servicoredor supplies,
equipment, environment argmergencydid not reach statistical significant in tiNorth West

[t(20) = 1.09, p=0.2906>0.0%nd in the Free State (z = 1.153, p = 0.249>(Q(0&ble 4).

Overall supplies, equipment, environment and emergency quality scores

S N

1
1

&
1

.8
1

ot/
L

.6
1

overall quality Score x [1/100]

.5
1

[ Baseline assessment scores [] Reassessment scores

Supplies, equipment, environment and emergency mean quality scores by province
OQ -
\D, -
<': -

~ 4

mean quality Score x [1/100]

o -

Free State Mpumalanga North West

| _ Baseline mean scores _ Reassessment mean scores ‘

Figure 8. Mean quality scores for supplies, equipmentenvironment and emergency at
baseline and after CQI support intervention by province and across provinces.

There was a general increase in quality of servicesigpplies,equipmentenvironment and
emergencycross allprovinces; however, the increasedhe North West were very small.
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3.3.5 Group Counselling Registration and Communication

Figure 9shows an increase in the overall grazgunselling registration and comnmication
quality of servicescores and this was fron9.5% at baseline to 88% afteé@| support intervention
(Table 3. Results of th&Vilcoxon Sign rank testhowed that this increase&b6% was statistically
significant (z = 3.529p<0.@1) (Table 5). h addition, the increase of 4R after CQI support
intervention in the North West province for groopunselling registration and comnmication
quality of service mediascorewas statistically significar{z = 3.601 p<0.001)Table 4). Results
of the Wilcoxon Sign rank testailed to reach statistical sigitance in Mpumalang#§z=1.293
p=0.196>0.05). Similarly, the paired samplaegt failed to reach statistical significance for the
increase in quality of service the Free State [t(5) £.06, p=0.3376>0.054fter CQI support
intervention(Table 4).

Overall group counseling, registration and communication quality scores

—li . E—

o _

overall quality Score x [1/100]

‘ [ Baseline assessment scores [ Reassessment scores

Group counseling, registration and communication mean quality scores by province

mean quality Score x [1/100]

Free State Mpumalanga North West

‘ I Bascline mean scores I  Reassessment mean scores ‘

Figure 9: Mean quality scores for groupcounselling registration and communication at
baseline and after CQI support intervention by province and across provinces.

There was a general increase in quality of service gooup counselling, registration and
communication across all provinces.
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3.3.6 Monitoring and Evaluation

There was a sharp increase in the overall monitoring aaddation quality of servicgcores across
provinces after CQsupport intervention (Figure 10Resultsn Table 2shows that ths increase

was from 43.65+18.21% at baseline to 78.73+14.23% after CQI support intervention.
Additionally, results of the paired samplees$t showed a statistically significant increase in the
overall monitoring and evaluation quality of service scor@s06% [(95%CI: 28.03%; 42.12%),
t(39) = 10.08, p<0.001] after CQI support intervention (Table 5). Similarly, results showed
statistically significant in@ases in quality of service meseores for monitoring and evaluation

of 43.67% in the North West95%Cl: 34.30%53.03%), t(20) = 9.73, p<0.001]. The Wilcoxon
sign rank test also showed statistically significant increases in quality of service median scores for
monitoring and evaluatioaf 20% in Mpumalangaz=2.621, p<0.01and 226 in the Free State
(z=1.992, p<0.0pafter CQI supporintervention Table 4).

Overall monitoring and evaluation quality scores
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Figure 10: Mean quality scores for monitoring and evaluationat baseline and after CQI
support intervention by province and across provinces.

There were sharpncrease in quality of service formonitoring and evaluation across all
provinces.
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3.3.7 Male Circumcision Surgical Procedure

Results of the repeated measures pakitesttshowed a statistically significant increase in the
quality of service for the ovall male circumcision surgical procedure of 8.28% [(95%Cl; 3.25%;
13.30%), t (39) = 3.33, p=0.0019<0.01] after CQI support intervention (Table 5ye3ies of

the paired samplestést further showed a statistically significant increase for male ciistonc
surgical procedure quality of service mean scoréisailorth West province of 10.81% [(95%Cl;
2.72%; 18.90%), t(20) = 2.79, p<0.05] and 10.67% [(95%CI: 1.70%; 19.64%) t(5) = 3.06, p<0.05]
in the Free State province after CQI suppotervention (Bble 4, Figure 1)1 However, the
increase of 3.08% in Mpumalanga province was not statistically significant [(95%&8%;
11.63%) t(12) = 0.784, p=0.448>0.05] (Table 4).

Overall male circumcision surgical procedure quality scores

overall quality Score x [1/100]

| [ Baseline assessment scores [[1 Reassessment scores

Male circumcision surgical procedure mean quality scores by province

mean quality Score x [1/100]

North West Free State Mpumalanga

I Bascline mean scores I  Reassessment mean scores

Figure 11. Mean quality scores for malecircumcision surgical procedure at baseline and
after CQI support intervention by province and across provinces.

There was a general increage quality of service fomale circumcision surgical procedures
across all provinces; however, the increases iruMplanga province weneery small
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3.3.8 Infection Prevention

Results showed a statistically significant increase in the overall quality of service mean scores
across provinces for infection prevention of 11.89% [(95%CI: 6.60%; 17.15%), t (39) = 4.55,
p<0.001] after CQI suppomtervention (Table 5, Figure L2Similarly, there was a statistically
significant increase for infection prevention quality of service mean scores in the North West
province of 12.14% [(95%CI: 5.56%; 18%), t(20) = 3.85, p<0.001]. In addition, the Wilcoxon

sign rank test showed a signifitancrease in quality of service median scores of 6% (z=2.310
p<0.3%5] in Mpumalanga provincéTable 4). The Free State province had highest quality of
servicescores at baseline; however, there was slight increase after So@bort intervention
(Figure 12. Additionally, results of the repeated measures paitedttfurther showed that this
increase of 5.50% after CQI support intervention in the Free State province was not statistically
significant [t(5) = 0.674, p=0.5304>0.05] (Table 4).

Overall infection prevention quality scores

N | .

overall quality Score x [1/100]
6
1

‘ [ Baseline assessment scores [ Reassessment scores

Infection prevention mean quality scores by province

mean quality Score x [1/100]

North West Mpumalanga Free State

I I Bascline mean scores B Reassessment mean scores I

Figure 12: Mean quality scores for infection prevention at baseline and after CQIl support
intervention by province and across provinces.

There was a general increasequality of service foinfection prevention across glrovinces.
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3.3.9 Overall quality of service performance

Results of the paired sampletest revealed statistically significant increase in the overall quality
of service performance across provinces of 17.79% [(95%CI: 14.24%; 21.35%), t(39) = 10.13,
p<0001] after CQI support intervention (Table 5). In addition, results showed statistically
significant increases for the overall giplof service performance iklpumalanggprovince of
14.61%[(95%CI: 7.87%; 21.35%), t(12) = 4.73, p<0.001] and 17.25% irrthe State province
[(95%CI: 5.5%90; 28.920), t(5) = 3.80, p<0.05] after CQI suppantervention (Table 4, Figure

13). In addition, the Wilcoxon Sign rank test showed a significant incrieade overall quality

of service the North West province of 19.38% (z = 4.015, p < 0.001).

Overall quality of service performance across provinces

overall quality Score x [1/100]
6
1

[1 Baseline assessment scores [ 1 Reassessment scores

Overall quality of service performance mean scores by province

< -

mean quality Score x [1/100]

o -l
Free State Mpumalanga North West

I B:scline mean scores B  Reassessment mean scores

Figure 13: Mean quality scores for overall performance across quél standardsat baseline
and after CQI support intervention by province and across provinces.

There was a general increage quality of service fothe overall quality of service across all
provinces.
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3.3.10 Changes in quality ofservice by type of service delivery and facility structure

This study also focused on the changes in quality of sescimees by type of service delivery

and facility structure. The analysis was computed through linear mixed modelling. Both random
and fixed models were applied and then compared for best fit. In this rdgadusman test

was computed to compare the fixed and random effects models and the results were in favour
of the random model analysis (p>0.05). Further tests were carried out for random effects using
the Breusch and Pagan Lagrangian multiplier (LM) to festhe hypothesis that variances
across panels is zero. The results were furthermore in favour of the random effects model
(p<0.05) indicating evidence of differences across VMMC sites. Therefore, the random effects
model was a good fit compared to theygie OLS model. However, the random effects model
was applied in this study under the maximum likelihood estimation (MLE) option, for reporting
of the final results.

Results from Modell 1, revealed marginally significant interaction between assessment
occasion and facility structure (p = 0.07)able 6) Further analysis througAkaike's
information criterion (AIC),showed model fit improvement on introducing the marginally
significant interaction term (Model ;I AIC: -143.50) compared to dlell, with no interaction;
(Modell; AIC: -142.27), (Table 6).

Resultdrom the best model fit with the lowest A[@odel II), showed a significant increase

in the overall quality of sence performanceof 19.32% after CQI support intervention
(95%CI: 15.67~22.97% p<0.001) on adjustment to type of facility structure and +uila&in
classification (Table 6)However, thee were no significant differences in the overall quality

of service betweertypes of service deliveryca@mpaign and routine Furthermore, no
significant differences in overall quality of service performance were observed between
provinces(Annexure S)In contrary the overall quality of service outreach facilitiesvas
12.56% higher, compared to fixed facility structur@S%Cl: 5.21%- 19.91%;p<0.001).
However, the effect of CQI support intervention on the overall quality of service was 7.64%
less in outreach facilities compared to fixed facilities (95%CI: 0.52%.80%; p=0.067),
(Table 6) Thereforeafter CQI support intervention, the overall quality of service in outreach
facilities was4.92% [L2.56%- 7.64% higher compared to fixed facility structuré$ence,

there was a decline in overall quality of service gap between fixed and outreacle$caiilér

CQI support intervention from 12.56% to 4.92% (Figure 1, Tabl®d)the other hand, the
overall quality of service performance wa9% higher in urban facilities compared to rural
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facilities (95%CI: 4.10 15.81%; p<0.001), (Table 6Howeverthegap in overall quality of

service performandeetween rural and urban facilitiesgs constant from baseline to the post

test assessment perigéigure 14. This shows that the effect of CQI support was equally

effective by ruralurban classification;ange in quality of service was similém. addition,

36.9% of the variation in the overall quality of service after adjustment to type of facility

structure and urbarural classification was attributed to differences between VMMC sites
(ICC: 36.90%; (95%CI: 14.82 64.62%; p<0.01), (Table 6).

Table 6: Results from linear mixed modeling comparing the overall quality of service

performance from baseline to the postest assessment by facility characteristics.

Site Characteristic

Model | with no interaction

Model Il with interaction

Coef. Std. Err | p-value | 95% CI Coef. Std. Err | p-value | 95% CI
Assessment occasio
Baseline reference reference
Reassessment 17.79% [ 1.73% | *** 14.39%;21.19%| 19.32% | 1.86% | *** 15.67%; 22.979
Urban-rural
classification
Rural referencd referencq
Urban 9.95% | 2.99% | *** 4.10%; 15.81% | 9.95% | 2.99% | *** 4.10%; 15.81%
Facility Structure
Fixed referencq referencq
Outreach 8.74% |3.12% |** 2.63%; 14.85% | 12.56% | 3.75% | *** 5.21%; 19.91%
Facility structure #
Assessment occasio
Outreach #
Reassessment -7.64% | 4.16% 0.07 -15.80%; 0.52%
ICC 33.36% (95%CI: 11.76%62.82%) 36.90% (95%CI: 14.82%; 64.62%)
AlIC -142.27 -143.50
Hausman test p>0.05

BreuschPagan LM

*%*

Model fitness

*k%k

*k%k

LR test

*%*

*%*

*significant, p<0.05

**significant, p<0.01

***gignificant, p<0.001

Figure 14belowshows that the overaluality of service performance scores at both baseline

and after CQI support intervention was higher in outreach facilities comparedddeiciey

structures. Figure 1firther demonstrates that, although the outreach facilities had the highest
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overall quality of service performance, the change in quality of service had substantially
increased at fixed facilities. This substantial increase in quality of service from baseline to the
posttest assessment at fixed facilities reflects the variability inctitenge on quality of
service by facility structure in response to CQI support interverftion-parallel slopes)
Likewise, urban facilities had a higher overall quality of service compared to rural facilities,
however there were no differences in twerall change on quality of service from baseline

to the postest assessme(garallel slopes)Figure 14.

Predictive Margins of assessment occassion and facility structure interaction with 95% Cls
For overall change in quality of service

Linear Prediction
7
1

Baseline Reassessment
Assessment occassion

—&— Fixed —@®—— Outreach

Predictive Margins of assessment occassion and urban-rural classification with 95% Cls

For overall change in quality of service

Linear Prediction

T T
Baseline Reassessment
Assessment occassion

—@— Rural —@&—— Urban

Figure 14: Overall change in quality of service scores across quality standards by type of
facility structure and type of service delivery.
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CHAPTER FOUR

DISCUSSION

4.1 Chapter overview

The mainaim of thisstudywas to determine fontinuous quality improvement intervention
makes a difference in quality of serviaevoluntary medical male circumcision sitéhe
analysis was done across eight (8) quality standards used in VMMC programs for site
evaluation.In this chapter | discuss the results and the changes in quality of service by

province, quality standard and iliy characteristics.
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4.2 Overall changes in quality of service

Results showed an overall significamtreasen the quality of servicacross all provinces of
17.79%(from 61.17% at baseline to 78.96% after CQI support interventidn$ implies

that allinclusively, the CQI support intervention program was effective to bring positive
changedor quality of serviceat VMMC facilities. The results resonate with findjs from six

sites that were assessed in Lesotho that improved from an average of 79.8% at baseline to
91.3% after CQsupportinterventior{7). Similarly, thefindings alsoconcur with the studies

that were conducted in Zimbabwe and Uganda, where positive outcomes for VMMC program
were demonstrated through CQI support intervention prog(ari8,36) Studies focusing

on changes in quality of service at VMMC sitesSouth Africawere limited at the time this
study was conducted.

4.2.1 Changes in quality of service acrosguality standards

Therewere significant increases in quality of service across all quality standards from baseline
to posttest assessmerfupplies, equipment, environment and emergency had the lowest
change in qualy of service of 5.1%, followed bynale circumcision surgicgbrocedure
(8.2899. Thesmallincreases could have been as a result of the already highest baseline values
compared to other quality standards. In other contexts, the overall perfosfanite two

guality standards at baseline waheady close tthe satisfactory category of 80% and above;
[Supplies, equipment, environment and emergency (78.80+11.76%naeadircumcision
surgical procedure (76.80+16.62%llale circumcision surgical procedure and supplies,
equipment, environment and emergencyg Ao the highest pettst assessment quality of

service performances of 85.08+7.58% and 83.90+£9.26% respectively.

Monitoring and galuation, management systems, aeadership and planning recordéeé t
highest significant changas quality of serviceof 35.08%, 28.65% and 23% respectively.
These were major achievemerntsat demonstratéhe effectiveness of the CQI support
intervention The highchanges in qualitgf service forthe three quality standard&repartly
attributed taheirvery low basehe values that were alrgaoh the poor category of 50% and
below.Hence their changes in quality of service were significantly higher compared to other

quality standards that were near the satisfactory category of 80% and above at baseline.
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However, although there was a significant overall increase in quality of servieadership

and planningacross provincesthe posttest assessmeruality of servicewas lowest
compared to other quality standardsis implies that more CQI supporttémvention
programs were required to further improve quality of service for leadership and planning in
all provinces, particularly in Mpumalangaovince with a postest assessment quality of

service median score of 50%.

Literature shows that Kenya wascsessful in implementing VMMC programs as a result of
strong and consistent leadersfil2). Therefore, findings from this study reflect the need to

further strengthen the CQI strategies for leadership and planning.

4.22 Changes in qudity of servicein the North West Province

Results showed significaimcreases in the North West province for infection prevention
male circumcision surgical proceduradividual counsellingand HIV testing group
counselling regstration and communicatiprmonitoring and evaluationmanagement
systems and leadership apldnning. The results demonstrate the combined positive effect
of SIMS and the PDSA to develop and implement action plans. Thidireiwith therecent
studies that support implementation of CQI programs through the PDSA cycle and SIMS
(38). However,no significant improvements were observed in the North West provorce
supplies, equipment, environment and emergeitye findings forsupplies, equipment,
environment and emergency were similar to previous studies that were carried ouhin Sout
Africa, where gaps were consistently identiffedVMMC supplies and equipme(it,14) In
addition theSouth Africa2016 reference report on HIV and TB investment e¢éseshowed
inefficiencies in the supply chain for the healthcare se@prTherefore, findings from
previous research and the results from this study, shows that more support with effective
action plans is required to further improsgpplies, equipment, environment and emergency

for VMMC facilities particularly in the North Wegdrovince

4.2.3 Changes in quality of service in Mpumalangdrovince

Mpumalanga province showed positive significant increasesinfi@ction prevention
supplies, equipment, environment and emergeimgividual counsellingand HIV testing
monitoring and evaluatigmmanagement systemand leadership and plannin@he results

were consistent with findings from previous studies, where G@ality improvement
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strategies resulted in positive quality irmpement outcomes and this was demonstrated in
Uganda(9,36) In contrary male circumcision surgical procedure, and groapnselling
registration and communication did not yield positresultsin Mpumalanga province.
Research shows that communication with clients is critical and if poorly managessa#n

in medical errors and increased hospital admiss{B82% Additionally, previousfindings
shows that bleding and damage to penis is as a result of poorly performed medical male
circumcision (23). Hence, there is need for further improvement for nateumcision
surgical procedures, infection prevention and group counselling, registration and
communication in the Mpumalanga provind&rocedure related negative outcomes were
reduced from 8.6% to 4.5% in Malawi after CQI train{dg). Similar improvements can be

achievedf CQI support is effectively provided in Mpumalanga provinces.

4.2.4 Changes in quality of service in the Free State Province

TheFree Statérovinceresults revealed significant improvements for the majority of quality
standards, except for groupounselling registration and communication; infection
prevention; and individuatounsellingand HIV testing The province has also theghest
quality of srvice performance compared to other provinces for monitoring and evaluation
and male circumcision surgical procedurbis study was limited to CQI support intervention
strategies; however, more research could be carried out to understand other faotorddh
have attributed to the high increase in quality of serincéhe Free State province for

monitoring and evaluation and male circumcision surgical procedure.

4.3 Changes in Quality of Service by type of facilityand service delivery

In this studychanges in quality of service were assessed to determine if they were differences
by type of service delivery and facility structure. It was therefore, determinedhinatvere

no significant differences in the ovdrguality of service between campaign and routine
service delivery from baseline to the ptsst assessment peridd. contrary, the overall
quality of service in outreach faities was 12.56% higher, compared to fixed faieht
However, after CQI sumpt intervention, the gap in overall quality of service between
outreach and fixed facileswas reduceffom 12.56% to 4.92%I herefore, lhe gap in overall
guality of service between fixed and outreach facilities can be reduced if more CQI support
interventionis provided. Results from this study resonate with findings from previous studies

in Uganda, whersignificant differences in the glitg of service were observed between fixed
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and mobile site36). However, tudies focusing on the association between changes in
guality of service and type of service delivery were highly limited at the time when this study

was conducted.

In relation to urbe-rural classification, theverall quality of service performance wa9%

higher in urban compared to rural facilitieBhe results concurred with findings from
Tanzania that showed differences in the quality of service between rural and urban facilities
(62). However, further analysis in this study, showed no differences on the overall change in
guality of service performance from baseline to the pest assessment period between urban
and rural VMMC sites. In other contexts, this may be an indication that, the impact of the CQI
support program was equally effective at both urban and rural VMMC. si@sever,
VMMC sites in the rural areas still requires more CQI support to matchighequality of
servicereflected in urban facilities. Sharing of experiences through challenges and successes
can be vital to further improve quality of service at sitest are struggling to meet the
required qualitystandardsThe study also revealed that 36.9% of the variability in overall
guality of service from baseline to the ptestt assessment period was attributed to differences

between sites.

4.4  Limitations

This study did not include the experience and level of education of the health care personnel
teams that were assessed at the facilities. These factors may have influenced the change in
quality of service after CQI support interventidfurthemore, the researcher was not
involved in the primary data collection process. This implies lack of control on data quality
issues and knowledge on how the data was coll¢8885). However, the researcher utilized
documentation from program data and also consulted with the primary researchers from Right
to Care.In addition, direct observations of staff surgical procedures and other activities
introduce hawthorn bias. People chabgbaviour if they are under observat(@6).
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4.5 Conclusion

Results from this study showed that CQI support intervention strategies through PDSA and
SIMS have resulted in a positive impact on quality of service at VMMC facilities in South
Africa. The overall performance for changes in quality of iservacross provinces
significantly improved after CQI support intervention program at VMMC sites. However,
provinces showed lack of positive improvement for specific quality stasidaod instance,

no improvement was observed in the North West provingestgpplies, equipment,
environment and emergencgimilarly, the Free State and Mpumalanga provinces revealed
no significant improvemerfor group counselling, registration and communicatiRasults

also showed that, outreach facilities and VMMC sitegrivan areas had the highest overall
guality of service compared to fixed and rural facilities respectittelgddition results from

this study did not find any significant differences between routine and campaign mode of
service delivery on thehanges in quality of service. Similarly, no significant differences were

observed between provinces.

4.6 Recommendations

In this study, there were no significant changes in the North West provinsedplies,
equipment, environment and emergency. Figdi from previous studies have showed
evidence, that the use of mobtkchnology and logistics management information system
(LMIS) help to improve quality of service for the supply chain management gftérhey

enable uninterrupted availability of material resources, medicines and equipment
requirements at sites. Hence, these technologies can also be incorporatextiiothglans

for continuous quality improvement at VMMC sitésaddition to the PDSA cycle and SIMS,

the CQI program can also employ other quality improvement initiatives at VMMC sites that
will be struggling to meet the expected quality requirementsh $htiatives may include
MBQA, six-sigma and the lean approach. These are strategies that have been demonstrated to
improve efficiency(41). On the other hand, the effect of volume of weekly medical
circumcisions per site, staff designation and age on the change in quality of service after CQI
support intervention was not evaluated in this study. Further studies can be designed focusing
on the effect of these factorg addition, the findings suggest the need for regular VMMC

site assessments to identify quality of service gaps. Challenges experienced by sites differ,
therefore action plans should be designed based on site specific challéoligsorative
support is recommended to maintain good quality of service for sites in the satisfactory
category for quality of service. Regular visits and intensive CQI support are required for sites
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with low performance in CQI standards. Furthermorarigly of success stories and barriers

to program implementation are critical to support the CQI intervention action plans.
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ANNEX D: Variables description

Variable name

Type

Description

NAME OF SITE

Continuous

Renamed Site_ID, Site unique identifier (coded 1, 2, . . ., 97)

Assessmenbccasion

Time variable

Time variable expressed as TO, T1; the tpo@ts are as defined
under section 6.5.1. (coded TO=1, T1=1)

Overallperformance at TO Continuous Renamed Overall_performance0; expressed as a % on a scal
- 100

Overall performance at T1 Continuous Renamed Overall_performancel; expressed as a % on a scal
-100

Infection prevention at TO Continuous Renamed Infection_prevention0; expressed as a % on a scal
-100

Infection prevention at T1 Continuous Renamed Infection_preventionl; expressed as a % on a scal
-100

Management systems at TO Continuous | Renamedvlanagement_systemsO0; expressed as a % on a scg
0-100

Management systems at T1 Continuous Renamed Management_systems1; expressed as a % on a sd
0-100

Individual counsellingand HIV Continuous Renamedndiv_counsel_hivtestO; expressed as a % on a scal

testing for MMC clients at TO 0-100

Individual counsellingand HIV Continuous Renamed Indiv_counsel_hivtestl; expressed as a % on a sc4

testing for MMC clients at T1 0-100

Leadership and Planning at TO Continuous | Renamedeadership_planning0; expressed as a % on a scale
100

Leadership and Planning at T1 Continuous | Renamed leadership_planningl; expressed as a % on a scalg
100

Supplies, equipment, Continuous Renamed Supplies_equip_environ0; expressed as a % on a {

environment, of 0- 100

and emergency at TO

Supplies, equipment, Continuous | Renamed Supplies_equip_environl; expressed as a % on a §

environment, of 0- 100

and emergency at T1

Groupcounselling registration Continuous | Renamed Group_counsel_registO; expressed as a % on a sc

and communidéon at TO 0-100

Groupcounselling registration Continuous Renamed Group_counsel_registl; expressed as a % on a sc

and communication at T1

0-100
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Monitoring andevaluation at TO Continuous Renamed Monitoring_evaluationO; expressed as a % on a sc
0-100

Monitoring and evaluation at T  Continuous Renamed Monitoring_evaluationl; expressed as a % on a sc
0-100

Male circumcision surgical Continuous Renamed Male_circumc_procedure0; expressed as a % on &

procedure at TO of 0- 100

Male circumcision surgical Continuous Renamed Male_circumc_procedurel; expressed as a % on &

procedure at T1 of 0- 100

Type of servicalelivery Binary Expressed as routine, campaign (coded; 2=routine, 1=campal

Type of facility structure Categorical Expressed as; fixed, outreach (coded; 1=fixed, 2=outreach)

Province Categorical Expressed as Mpumalanga, Free Statd Norh West (coded;
1=Free State, 2=Mpumalanga; Blorth West)
Eastern Cape sites failed to meet inclusion criteria and hence
province was dropped from dataset.

District Categorical Expressed as Alfred Nzo, Amathole, Dr Kenneth Kaunda,
Ehlanzeni, Ngaka Modiri Molema, Nkangala, OR Tambo, Tha
Mofutsanyana. (coded; 1=Alfred Nzo, 2=Amathole, 3=Dr
Kenneth Kaunda, 4= Ehlanzeni, 5=Ngaka Modiri Molema, 6=
Nkangala, 7=OR Tambo, 8=Thabo Mcfahyana)

Rural urbarclassification Categorical Expressed as Rural, Urban (coded; 1=Rural, 2=Urban)

AssessmenDccassion

Time variable
(Categorical)

Expressed as 0=TBaselineand1=T1_reassessment

Page 66 of 99



ANNEX E: Normality tests using theShapiro-Wilk analysis for the eight (8)

guality standards and the overall performance.

Quality Standard Overall, all provinces North West Mpumalanga Free State
Statistic(w) | p-value Statistic(w) | p-value | Statistic(w) | p-value | Statistic(w) | p-value

Management systent 0.979 0.661 0.959 0.490 0.966 0.845 0.916 0.479

Monitoring and 0.990 0.977 0.983 0.961 0.956 0.723 0.985 0.960

Evaluation

Groupcounselling 0.956 0.156 0.945 0.319 0.967 0.855 0.828 0.102

registration and

communication

Individual 0.948 0.083 0.967 0.711 0.936 0.453 0.800 0.059

counsellingand HIV

testing

Supplies, equipment| 0.980 0.684 0.925 0.110 0.940 0.459 0.927 0.555

environment and

emergency

Male circumcision | 0.984 0.834 0.978 0.900 0.931 0.346 0.894 0.339

surgical procedure

Infection prevention | 0.984 0.837 0.968 0.691 0.875 0.115 0.964 0.850

Leadership and 0.959 0.161 0.926 0.113 0.952 0.631 0.984 0.970

planning

Overall performance| 0.966 0.286 0.958 0.504 0.952 0.637 0.961 0.824

*significant, p<0.05

**significant, p<0.01

***gignificant, p<0.001
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ANNEX F: Leadership and planning outliers identification

Overall leadership and planning quality scores leadership and planning quality scores, North West
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ANNEX G: Individual counsellingand HIV testing, outliers identification

Overall Individual counseling and HIV testing, Free State Individual counseling and HIV testing, North West
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ANNEX H: Management system®utliers identification

Overall Management Systems outlier check Management Systems outlier check, North West
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ANNEX | : Supplies, equipnent, environment and emergencyputliers
identification

Overall Supplies, equipment, environment and emergency outlier check Supplies, equipment, environment and emergency outlier check, North West
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ANNEX J: Group counselling registration and communication, outliers
identification

Overall group counseling, registration and communication 8roup counseling,registration and communication, North West
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ANNEX K: Monitoring and Evaluation outliers identification

Overall monitoring and evaluation outlier check Monitoring and evaluation outlier check, North West
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ANNEX L: Male medical circumcision outliers identification

Overall Male circumcision surgical procedure outlier check Male circumcision surgical procedure, North West
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ANNEX M: Infection prevention outliers identification

Overall infection prevention outlier check Infection prevention outlier check, North West
R 5 ° S 7
S‘q- o
— o
g™ g
= < AN+
—_— Al
= =1
x
5™ 5
& 3
5 2 o
= =
SO ©
>
S T
~ ~
I. l.
site ID 17 was an outlier, included in analysis no effect on results no outliers
Infection prevention outlier check, Mpumalanga Infection prevention outlier check, Free State
© ° S 5
= =
g < - g
—
) =
x x
2 - :
: o
& ]
= 2 o -
g o o
T o
o~ N
I. l.
site IDS were 17, 39 and 51; Wilcoxon analyis used No outliers identified
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ANNEX N: Overall performance outliers identification

quality Score x [1/100]

quality Score x [1/100]

Overall performance outlier check Overall performance outlier check, North West
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site ID 47 was an outlier, Wilcoxon analysis used

Overall performance outlier check, Free State

site ID 51 was an outlier, included in analysis, no result effects

site IDs 32 and 78 were outliers, included in analysis, no serious effects on results
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ANNEX O: Missing data and sites assessed

Description

Number of sites

Total number of sites

96

Total assessed at baseline

95

intervention

Maximum assessed after CQI support

40

Sites Missing at baseline

Sites Missing after CQI support intervention

56

NB: One site from the North West was not assessed at baseline and

was dropped from the dataset, not meeting inclusion criteria.

All 16 sites from thdeastern Cape province were excluded in the ana
since VMMC campaigns were suspended from this province after

baseline assessment. The sites did not meet inclusion criteria.

during the time of this study.

Sites were not assessed after baseline assessment due to VMMC

suspension or edract termination. Other sites were not yet reassesse

Sites remaining after dropping one site from the North West with no baseline

assessment
Province VMMC Reassessedt the | Sites not re Total
stopped/suspended/contract post test assessed at the
terminated assessment post test
assessmendluring
the study period
Eastern Cape 16 0 0 16
Free State 5 6 8 19
Mpumalanga 2 13 4 19
North West 7 21 13 41
Total 30 40 25 95
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ANNEX P: Project Research Budget Self Funded.

Project Research Budget Self Funded

item description Quantity

Research proposal printing fi 3 copies, 2& 11.20

assessment submission pages each

Research proposal printing fi 2 copies, 2& 11.20

ethics submission pages each

Transport for project activitie 10 trips

(Uber taxi)

Airtime for communication projec 10 months

related issues

Thesis final report printing an 3 copies

binding

Publication 1 publication

Grant Total

unit cost total

(ZAR)

33.60

22.40

1300.00

130.00

450.00

3000

4936

cost Justification

Printing @ RO.4(er page.

Printing @ R0.40 per page.

transport @ R130 total (to and fro
Pretoria, Centurion @ least once
month) - local travel for meeting witt

supervisors

communication @ R13 for 30 minutt
per month

Printing @ R40 per page

Publication fees
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ANNEX Q: Research project time frame (Gantt chart)

2019 2020
| August |Septembe1 October [November| December| January | February | March April May June July August | September | October
1|2(3]|4|1(2|3(4]|1(2|3|4]|1]|2(3|4 1|/2|3| 4 |1]|2|3]|4

Task/Activity Month
Week

Project protocol
development &
assessment

Chapter 1: Introduction
and Background
Chapter 2: Literature
Review

Chapter 3: Methodology
Project protocol
assessment

Addressing Assessor's
comments and
supervisor's review

Protocol Submission for
ethical appoval (HREC)
Data Collection, Cleaning
and Coding

Data Analysis and Result
Generation

Project Report Writing

Project Report Submission
Presentation of findings /
dissemination

Key:
Research implementation
Lecture periods
Exams period
Assessment dates Assessor Group Meeting Dates
26, August 2019 18, September 2019
30, September 2019 23, October 2019
28, October 2019 20, November 2019
29, January 2019 20, February 2020 thc
Ethics dates to SPH
Coordinator HREC Submission Dates
31, August 2019 6, September 2019
29, September 2019 7, October 2019
31, October 2019 7, November 2019
13, December 2019 thc 7, January 2019 thc
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ANNEX R: Distribution of residuals for linear mixed model
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Residuals

Shapiro wilk test: W = 0.98123 (p = 0.289>0.08prmally distributed.
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ANNEX S: Null Model for the main effects results from linear mixed modelling
comparing the overall quality of service performance from baseline to the post

test assessment by facility characteristics

Site Characteristic

Assessment occasion
Baseline
Reassessment
Urban-rural classification
Rural

Urban

Facility Structure
Fixed

Outreach

Service delivery
Campaign

Routine

Province

Free State
Mpumalanga

North West
*significant, p<0.05
**significant, p<0.01

***gignificant, p<0.001

Main effects results

Coef.

reference

17.79%

reference

11.64%

reference

8.02%

reference

0.67%

reference
5.36%

3.61%

Std. Err

1.73%

3.84%

3.57%

3.98%

4.64%

3.57%

p-value

*k%

*%

0.865

0.248

0.311

95% ClI

14.39%- 21.19%

4.12%- 19.16%

10.27%- 15.00%

-7.12%- 8.47%

-3.73%- 14.45%

-3.38%- 10.60%
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Annex T: NDOH CQI Assessment tool questionnaire hyperlink

Hyperlink to NDOH
CQI Assessment tool

guestionnaire

https://www.knowledgehub.org.za/content/medicslecircumcision
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Annex U: Letter requesting Data Access

Right to Care
1006 Lenchen Ave North
Centurion

08 March 2020
Dear Sir/Madam

I am a student at the University of Witwatersrand in the School of Public Health I am expected
to carry out a research project as part of the requirements for the MS5c in Epidemiclogy and
Biostatistics. My research title is “Changes in the quality of volunfary medical male
circumcision services in selected districts of the Mpumalanga Eastern Cape, Free State and
Morth West provinces of South Africa™

The research is aimed at evaluating changes in healthcare service quality for continuous quality
improvement planning. The study will help in the identification of gaps and challenges
associated with healtheare service quality in VMMC programs. Improving quality of service
increases demand creation and client satisfaction.

I am therefore requesting for permission to carry out the study using Right to Care secondary
data collected from 2018 to 2019. Both baseline and follow-up assessments data for program
performance would be required to ensure successful implementation of the research project.
Names of the health facilities shall be anonvmised and data shall strictly be confidential and

password protected.

Yours Sincerely

T ov e

Tawanda Nyengerai

Email: myengerai@gmail com
1129343 @ students wits. ac.za
Mobile: 0658167237
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Annex V: Letter Authorising Data Access

tocare

Treating Health Seriously

CONFIDENTIALITY AGREEMENT

The Right to Care Voluntary Medical Male Circumcision [WVMMC) provides an essential and valuzble
services that adheres to Department of Health and donor’s highest quality of care to men 10 years and
older seeking male circumcision in selected districts in South Africa. RTC initiatives are data driven and
as such has a strong research agenda, to assess program progress, identify bottlenecks and use data
for planning and decision making. Any research can be conducted internally or by an external service
provider. While engaging in these functions, researchers collect and/or may have access to program
data which may entzil personzal and privileged information concerning individuals, service providers
associated with the Company. This requires a commitment to confidentiality to protect privacy. Unless
there is 2 proper and appropriate request, including a request from the affected individual,
unauthorised disclosure or access of this information could create a legal liability of confidence in the
Company and VMMC program.

Accordingly, 1, Tawznda Nyengerai hereby agree to treat the VMMC data with outmost
confidentiality, not misuse, misinterpret such confidential and privileged information. Meither will |
publish such information as a report or publication without proper authorisation from Chief of Party of
WM.

| further agree that | will not release or discuss:

1. Any information from site guality assessments or other types of files or documents. Under no
circumstances shallhealth facility names or scores, including the assessments or disgnosis, be
released to other parties for further research.

2. The contents of discussions and conversations with VMMC personnel concerning quality of care
standards assessments and results.

3. Copies of any of the above listed information or documents without an appropriate request from a
Company official.

| am aware that | must manage the data, materials and records to which | may have access in &
professional and confidential manner.

| fully understand that an intentional disclosure by myself of personnel records or personally identifizble
information to any unautheorised person could subject me to penalties by Right to Care.

| understand that all persons (sites and service providers) have a right to privacy and will treat all sources
and records as privileged. | understand that a violation of this agreement subjects me to disciplinary
action, up to and including immediate termination of access to data provided.
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ACCEPTANCE

Signed at (place) Centurion onthisthe 22 (date] day of
June (month} in the presence of the undersigned witnesses:
Company Representative Dr Ehumbulani Moyo

'y
Signature L

el

Date
Witness Motshana Phohole
Signature
Date
Signed at (place) 16 1st 5t, Vrededorp, Johannesburg on this the 17 (date) day of

June, 2020

(month} in the presence of the undersigned witnesses:

Researcher Tawanda Myengerai
Signature & thjm\
Date
Witness Darlington 5 Mapiye
Signature

: I
Date
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Annex W: Map showing provinces with VMMC sites assessed.

(formerty Northern Province)

Northern Cape

Eastern Cape
®

Key:
@® Provinces with
VMMC zites assessed
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