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Abstract 4

Abstract

South Africa is experiencing an HIV/AIDS pandemic of shattering
dimensions. The availability and provision of antiretroviral drugs could bring
relief to the situation. Different patients use different antiretroviral therapies
that vary in complexity of dosage and administering and monitoring the
patient-medication related data are complicated tasks. The lack of physical
infrastructure, lack of reliable statistics and the lack of adequate resources

hinder the efficient management of HIV/AIDS.

The purpose of the study is to design and develop an HIV/AIDS database,
which is embedded in a Spatial Information Management System. The
functions of the system are to properly collect and administer HIV/AIDS
related information and locate the HIV/AIDS patients and the proximity of
these patients to existing infrastructure in view of providing a spur to improve

health care service and delivery.

The pilot study area is the Gugulethu township in Cape Town where more
than 27% of the 325 000 residents are HIV+. Microsoft® Access is the
chosen software for the design of the HIV/AIDS database. Interfaces are
customized where the user can view, sort, manipulate and retrieve accurate
information on all patients, which has been collected by therapeutic
counsellors. By integrating the database within a spatial information system it
is also possible to combine patient information with geographic information

such as the location of various health care centres and existing infrastructure.
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It is shown that the implementation of the HIV/AIDS database and the Spatial
Information Management System can play a critical role in determining where
and when to intervene, improving the quality of care for HIV+ patients,
increasing accessibility of service and delivering a cost-effective mode of

information.
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Glossary

Antiretrovirals

Antiretrovirals drugs are used to treat infection with the human
immunodeficiency virus (HIV), the virus that causes AIDS. These medicines
cannot prevent or cure HIV infection, but help to suppress the virus to

minimize secondary infections.

CD4 Cell Count
CD4 cell count assesses the state of the immune system. As the CD4 cell
count declines, the risk of developing opportunistic infections increases. The

normal range for CD4 cell counts is 800 to 1500 per cubic millimetre of blood.

Geocoding

Geocoding is the process of matching a common location identifier such as
address, site location or building to a spatial and geographic database that
contains the locations of streets, roads and the boundaries of administrative

areas.

Spatial Information Systems (Geographic Information Systems)

SIS also referred to as Geographic Information Systems (GIS) is the branch of
information technology that adopts computer-based technologies and
methodologies to collect, store, interrogate, analyse, model, interpret and

visualise spatially referenced information.

Therapeutic Counsellor

Therapeutic Counsellor also known as home-based carer is a peer counsellor
trained to deal with immediate problems and crises, which relate as secondary
diseases to HIV/AIDS. The individual also helps patients to examine issues,
discover options and make decisions to enhance physical and emotional well-

being with regard to antiretroviral therapy.



Abbreviations

13

AIDS

DBMS

E-R

GIS

GPS

GUI

HIV

HIV+

MIS

PIN

RDBMS

SIS

SIMS

SMS

Abbreviations

Acquired Immune Deficiency Syndrome

Database Management System

Entity-Relationship
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Global Positioning Systems

Graphical User Interface

Human Immuno-deficiency Virus

HIV Positive

Malaria Information Systems

Permanent ldentity Number

Relational Database Management System

Spatial Information Systems

Spatial Information Management System
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1.0 INTRODUCTION

1.1  Background to the study

South Africa is experiencing an HIV/AIDS pandemic of shattering dimensions.
Currently there are around 4.74 million HIV infections in the country and the
South African Medical Research Council (MRC) projected that without
appropriate treatment to prevent the development of AIDS, the number of
AIDS deaths within the next decade would be more than double the number of
deaths due to all other causes, resulting in 6 to 7 million cumulative AIDS
deaths in South Africa in 2010 (Figure 1) [Medical Research Council of South
Africa 2001].
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Figure 1: Projected numbers of people living with HIV, AIDS sick and
accumulated deaths (thousands) [Dorrington et al. 2001].
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According to the Actuarial Society of South Africa’s 2000 model, the current
South African HIV prevalence rate of 22.6% is amongst the most
economically productive people, those between the ages 20 to 65 and recent
predictions have shown that this rate will increase to 26% by 2005 [South
African Business Coalition on HIV and AIDS 2002]. The high mortality and
morbidity rate of HIV/AIDS means that no sector of the economy is immune
to the impacts of the pandemic on the workforce, the level of productivity and
the skills base. The social and economic impact of the disease demonstrates
the need for careful prioritisation of intervention implying that HIV/AIDS is a

priority of priorities [Medical Research Council of South Africa 2001].

In the midst of this crisis, treatment with antiretroviral drugs has resulted in a
decline in the mortality rates [ Whiteside, Sunter 2001]. Studies carried out by
Reuter [2002] and Orrell [2002] reported that although they have seen great
breakthroughs in the drugs available for treating persons with HIV disease,
they believe that the mere provision of drugs is not an end in itself. Different
patients use different antiretroviral therapies that vary in complexity of dosage
and management of the administrative, medical and treatment data are

complicated tasks.

The pandemic entails both a medical and a logistical challenge and as South
Africa faces its renewal and renaissance, the only way to attain the vision of a
democratic South Africa is by efficiently managing HIV/AIDS across the
country. Leaving the medical challenge to the medical profession to
overcome, engineers can contribute to the logistical challenge, which is based

on managing health care using technology.
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Management of HIV/AIDS in the context of this thesis encapsulates:

. The collection, recording and updating of patient-medication related
data.

. The administering and monitoring of patient data.

. The registration and retrieval of accurate information of HIV/AIDS
patients.

. The location of existing physical infrastructure.

. The examination of the spatial distribution of HIV/AIDS prevalence.

L The ability to contribute to decision-making and policy development.

The main challenges for an efficient and effective management of HIV/AIDS
in South Africa are the inadequate physical infrastructure and the lack of
reliable statistics on the disease. The data available are either estimates or
projections and therefore range between educated guesses and wild
speculation. The South African Government believes that the provision and
supply of drugs to HIV/AIDS patients might be ineffective given the scale of
the pandemic and its intersection with poverty and other epidemics such as
Tuberculosis and Malaria. The lack of health centres, infrastructure and
amenities (e.g. electricity and water) as well as low levels of treatment literacy
are additional concerns for the required adherence rate of 95% [Orrell 2002].
Due to the limited resources of the country, there is a need to address the ‘hot

spots’ first, which are areas with the highest HIV/AIDS prevalence.
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Some of the data that is required to address the pandemic relates to:

. Location of high HIV/AIDS prevalence
3 Level of infrastructure available to communities
. Infection rates of HIV/AIDS

. Status quo of medical care within communities

Most of this data is available in a number of systems. Municipalities will have
data relating to the levels of infrastructure and the status quo of medical care.
Doctors in the hospitals know how many patients with HIV/AIDS enter the
clinic on a daily basis and when and how these patients were infected. The
design of a system that combines this information needs to address the
following two issues: firstly combining data that is being managed by various
authorities in a number of systems and secondly combining data that is spatial
and non-spatial in nature. The system should function as an information
system containing accurate HIV/AIDS and infrastructure data and support
decision-making and management. The easy integration of the system into
existing GIS environments that are established within the governmental
structures such as the Electricity Department, the Surveyor General’s office,
the Deeds Office and others is essential. The information obtained will then
be turned into knowledge for use in efficient planning, evaluation and policy-

making.

As the necessary physical infrastructure is not yet in place for an effective
management of HIV/AIDS in South Africa, this study proposes the use of
Spatial Information Systems (SIS) to provide a “virtual” infrastructure of
support. This “virtual” infrastructure will consist of an HIV/AIDS database
embedded in a Spatial Information Management System (SIMS). The
functions of the SIMS are to properly administer and retrieve the patient-
medication related data, assess ‘hot’ spots and the proximity of patients to

existing infrastructure in view of providing an improved health care service.
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In recent years, there has been a growing body of research emphasizing and
reshaping the important role of Spatial Information Systems as tools in
assisting health professionals and public health decision makers in view of
improving the health status of communities. The contribution of SIS in
disease control programs as an operational planning aid, or as a monitoring
tool to assist with evaluation of control efforts, or as a research approach to
investigate spatial associations of relevance to any disease epidemiology and
control, has been discussed and described by many authors [Sweeney 1998,
Kirby 1998, Foldy 1998]. SIS can perform several functions and fulfill many
roles and the belief is that SIS may provide tremendous opportunities in

HIV/AIDS patients’ health informatics in South Africa.

While SIS cannot solve the HIV/AIDS pandemic across South Africa
overnight, it should be seen as an innovative information-gathering tool that
can be employed in the mobilization and response to the disease. The
technology is regarded as a vehicle for facilitating public health planning and
contributing to community-based decision-making and policy development.
The tool would play a critical role in determining where and when to
intervene, improving the quality of care for the HIV/AIDS patients, increasing
accessibility of service and delivering a cost-effective mode of information

[GIS in Health 1999].

The project aims to establish parameters and benchmarks relating to the use of
SIS to administer and manage patient data and to locate the HIV/AIDS people
and the existing infrastructure to improve health care service and delivery.
The Gugulethu community in the Nyanga district in Cape Town was chosen as
the study area (Chapter three) because an antiretroviral trial programme is
currently being run involving the provision of medication to the HIV/AIDS
patients. This thesis explores the use of SIS to develop a SIMS to facilitate

information storage, processing and retrieval in a health set-up.
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1.2 Objectives of the Study

This thesis can be divided into three sections, with the following objectives:

Objective 1:  Design and Development of an HIV/AIDS database (Chapter 4)
Objective 2:  Design and Development of a SIMS (Chapter 5)
Objective 3:  Evaluation of the SIMS (Chapter 6)

The objectives translate into the following specific tasks:

. Collecting spatial and non-spatial data.
. Populating the HIV/AIDS database with non-spatial data.
. Integrating the HIV/AIDS database and spatial data into the SIMS.

. Giving a presentation to the prospective users and obtaining qualitative

feedback and responses on the SIMS.
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1.3  Assumptions

The author assumes that information technology infrastructure does exist at
the clinic and that the level of computer literacy among the future users is
adequate for the project. This is supported by a project in the research group
investigating the feasibility of the technology in the Western Cape in South
Africa.

The author agrees with the common medical view that HIV does in fact cause
Aids. It is also assumed that the provision of drugs would result in a marked
drop in deaths while making it possible for the patients to live a productive,
healthy and fulfilling life with HIV. On the basis of these assumptions, the
use of SIS is investigated as to how it can be employed as an information
management tool to facilitate the administering of patient-medication related

data, to assist in decision-making and to contribute to policy development.

1.4  Scope

The thesis focuses on the methods used to design and develop an HIV/AIDS
database and a SIMS. The scope of the research is to investigate the use of
Microsoft® Access and ArcGIS 8.2 in the management of HIV/AIDS. The
HIV/AIDS database does not include a help function. The implementation of
the system, the security aspects and the determination of costs of

implementing the system fall outside the scope of this thesis.

The intention of this thesis is neither to carry out investigation concerning

HIV/AIDS stigma and social discrimination nor to measure adherence.
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1.5 Thesis Outline

The thesis consists of eight chapters. The flowchart below provides an

overview of the structure and organisation of the dissertation.

Chapter 1: Introduction

l

Chapter 2: Management of HIV/AIDS

l

Chapter 3: The Gugulethu Township

]

Chapter 4: The Proposed HIV/AIDS Database

l

Chapter 5: The Proposed Spatial Information Management System

1|

Chapter 6: Evaluation of the SIMS

|

Chapter 7: Summary and Conclusions

le——

Chapter 8: Recommendations

Figure 2: Chapter Overview
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The first chapter provides the background to the study, its objectives, the

assumptions and scope of the research and the thesis outline.

Chapter two reviews literature relating to similar projects relevant to this study

and acknowledges the relevance of SIS in the health management framework.

The Gugulethu township is discussed in chapter three. This section features a
brief history of the township, the infrastructure in place and the current
HIV/AIDS statistics in the area. The Gugulethu community clinic and its
method of collecting and filing patient data are also included. In addition, the

need for an HIV/AIDS database is addressed.

The fourth chapter introduces the proposed HIV/AIDS database. The database
development is thoroughly described and presented. The chapter also contains
the information requirements analysis and the stages involved in the
development of the proposed database. This section also features data

acquisition. access and confidentiality.

Chapter five introduces the proposed SIMS, which could be utilised by health
managers and decision-makers to efficiently manage HIV/AIDS in South
Africa. This section emphasises the different stages involved in the
development of the SIMS. The chapter then features the paradigm for the
SIMS. The last section of the chapter, which focuses on the different
functionalities of the SIMS, shows how the system can help in providing

better health services and delivery thus contributing to health development.

The sixth chapter evaluates the SIMS. This chapter discusses the feedback
and responses of the prospective users on the SIMS. Suggestions and

concerns of the users are pointed out.
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Chapter seven contains a summary of the study and draws conclusions
regarding the developed SIMS and the final chapter provides

recommendations for future research.

The appendices provide additional information relevant to the thesis.
Appendix A presents the data form for collecting HIV/AIDS patient data at
the Gugulethu HIV/AIDS clinic. Appendix B shows the HIV/AIDS patient
data obtained from the UCT Lung Institute. Appendix C contains customised

user interfaces for the proposed HIV/AIDS database.
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2.0 USING SIS FOR THE MANAGEMENT OF HEALTH

2.1 Introduction

This chapter gives the reader a short review of the research work undertaken
and explores the relevance of the dissertation. The first section places
emphasis on the use of SIS for the management of health. The chapter
continues by describing how GIS technology was used for the treatment of
Tuberculosis in South Africa. In addition, the use of a GIS-based Malaria
Information System for Malaria control in South Africa is presented. The
chapter concludes with a discussion on the use of SIS for the management of

HIV/AIDS in South Africa.

2.2 Using SIS for the Management of Health

One of the best ways to curb the spread of a pandemic is through efficient
management of the disease as stated in Chapter One. Developing a system to
manage HIV/AIDS across South Africa is a long-term undertaking, yet in the
short term, parameters and benchmarks for possible treatment and management
have to be established. The use of information systems in health management
is not without precedent. The spatial dimension of health events and health
services have long been recognized, dating back to 1854 when John Snow, a
British physician, identified the source of cholera outbreak by plotting the
locations of cholera deaths in central London [Bruder 1996, Loslier 1996].
Spatial analysis and the application of geographic information systems to health
have been reviewed by several authors [Aboumrad et al. undated, Meert &
O’Neill undated, Loslier 1996, Bretas 1996, Johnson & Johnson undated,
Reissman et al. 2001, Green et al. 1998, Oranga 1996] and although found to be
under-utilised it has been concluded that GIS has much to contribute to the

health sciences.
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Perceptions of what a management system can achieve varies and whilst there
have been numerous critiques of the application of SIS technology towards
aiding world health problems, it has first to be ascertained whether the
technology is both applicable and sustainable in the South African setting. The
HIV/AIDS problems in South Africa are unique and cannot be compared to
those in developed countries and if SIS is to be used for the management of the
pandemic, then it must respond to the realities and challenges of the disease

within the South African context.

Tanser and Le Sueur [2002] stated that GIS in Africa is a tool of inherent
potential for the management of HIV/AIDS as the spread of the disease is
largely determined by environmental factors such as physical and socio-
cultural environment, which vary greatly in space. Several studies involving
the use of SIS in health systems have been conducted in South Africa and

there is an encouraging amount of work in progress.

2.2.1 The Application of Geographic Information System technology for

Tuberculosis Treatment in South Africa

In a study by Tanser and Wilkinson [1999], GIS technology was used to
document and quantify improved access to Tuberculosis treatment through a
community-based programme in Hlabisa, South Africa. Hlabisa health district
is home to 210 000 largely Zulu people who rely on subsistence farming,
migrant labour and pension remittances.  The Tuberculosis Control
Programme was first started in 1991 and available health system resources
were used as treatment points, with nurses in village clinics and community

health workers supervising treatment.
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The study involved designing a Tuberculosis database and creating a
Tuberculosis GIS. The database recorded all demographic, clinical and
control programme management details including the location of supervision
points and the number of patients supervised per year. Setting up the GIS
entailed the digitisation of a series of geographical layers of the district. The
location of the homesteads and the Tuberculosis treatment points in the district
were positioned by Global Positioning System (GPS). The non-spatial tables
generated from the database were then converted into Maplnfo 5.0. Raster
images of the supervision points taken in 1991 and 1996, and potential
supervision points such as clinics, community health workers” homes, shops,
churches, schools and hospitals were created in Idrisi 2.0. The analysis
section of the project dealt with comparing the number of patients and the
distribution of supervision points in 1991 to 1996. Average distances of
homesteads to each supervision point in use in 1991 and 1996 were also
compared and current potential supervision points were established. Figure 3
shows the treatment and supervision of Tuberculosis patients in Hlabisa

district.

Tanser and Wilkinson [1999] believed that with recent advances in software and
hardware, GIS is a cost-effective technology, which can be used to drive
development and health care provision in South Africa. They further declared
that GIS might help rational development of community-based care by
providing maps, locating potential treatment points and focusing on areas of

particular need.
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Figure 3: The Treatment and Supervision of Tuberculosis Patients in

Hlabisa district. [Tanser and Wilkinson 1999]

2.2.2 The Use of a GIS-based Malaria Information System for Malaria
Control in South Africa

Malaria is an environmental disease largely determined by rainfall and
temperature. It occurs in the eastern low-lying regions of South Africa as a
result of the climatic conditions. Inter-annual climate variations and the
development of drug and insecticide resistance have resulted in an increase in
case numbers. This highlights the need for accurate and timely data as well as
an efficient information management system, which focuses on delivering

appropriate control measures.
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Responding to the need of relevant data to facilitate pragmatic decision-
making, MIS (Malaria Information Systems) were developed for the malarious
provinces of KwaZulu-Natal, Mpumalanga and the Northern Province in
South Africa. Designing the MIS involved the collection of both spatial and
non-spatial data. Non-spatial data such as population, name of family head,
clinics and schools attended was collected manually by field officers and
entered into the MIS. The latitude and longitude coordinates of all the
homesteads (extended family household unit consisting of a number of
dwellings) and other structures in the provinces were captured using GPS
receivers. Each homestead is uniquely numbered according to its area and
section number. Figure 4 below shows the conceptual model of the relational

Malaria database. [Martin et al. 2002]

GPS

Coordinate location

(LacLomg) - -

PIN Malaria Incidence
Wall Surfaces Name, casc mumber,

Mud, bck, paint month, age, sex

| Area I
Section Bedbugs
Facilities Number | Jo8 H
School, clinie I Homestead head | PIN
PIN I..I:IN .l
/ T T~
\ Chlef
Population Ileadman
per Homeszead School PIN
PIN Name
No. of Pupils
PFIN

Figure 4: The Conceptual Model of the Relational Malaria Database
[Martin et al. 2002]
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The core data table contains the homestead owners’ name, address (area,
sections and homestead number) and a unique PIN (permanent identity
number) that is assigned to each homestead. This PIN is replicated in each of
the tables to allow linking to the various data sets. The MIS was then
integrated into GIS software to allow the automated production of thematic
maps. The resulting maps have played an important role in formulating
Malaria insecticide and drug policies, providing accurate information for
tourists, planning water resource and infrastructural developments, evaluating
changes in Malaria transmission over time and last but not least, allocating
resources to control Malaria. Martin et al. [2002] concluded that the GIS-
based MIS provides a decision support platform for the Malaria control

initiative through the standardisation of data collection and reporting.

The above discussed projects demonstrate the value of GIS technology in
health care and show that potential exists for SIS to play a role in rational and
effective management of HIV/AIDS in South Africa. Both the Tuberculosis
and Malaria studies show similarity to the proposed SIMS (Chapter Five) and

share certain components worth illuminating:

* Capture of real-time patient data
. Overlay of existing infrastructure
. Visualisation of the ‘hot’ spots regions in perspective of health centres

The spatially referenced information about the location of HIV/AIDS people is
an important part of the knowledge base requirement. This helps identifying
areas, which are more prone to the pandemic. Layers of information can
include distributions of all the elements thought to influence the spread of the
disease for example: location of roads, location of health centres, location of
main transport routes etc. Overlaying these distributions can provide
indications of the factors associated with the spread of the pandemic and can
support planning interventions either as preventive measures or by providing

services to those already infected.
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From a policymaking and planning perspective, accessibility to appropriate
services such as community clinics or government hospitals can also be
determined. Information of this nature can then be utilised to site services in
locations and identify points of presence for particular HIV/AIDS treatment
and prevention activity thereby minimising the distances that patients need to

travel.

The studies show that the management of both Tuberculosis and Malaria
thrive in the presence of well-constituted, effective information management
systems. The performance of efficient information systems makes a profound
difference to the quality and lifespan of the millions of people they serve.
Motivation thus exists to undertake a study encompassing the use of SIS in the

management of HIV/AIDS.

The review of health literature in South Africa shows that SIS holds promise
for the management of HIV/AIDS. What makes SIS a viable tool for the
management of HIV/AIDS is the ability to create simplified visual displays
and to represent features from the real world which conveys information

effectively to the users.

Believing that SIS technology will shed new light on the management of
HIV/AIDS, this dissertation attempts to show how SIS can be used to properly
administer and retrieve the patient-medication related data, locate the
HIV/AIDS patients and existing infrastructure with the aim of providing better

health service delivery and care.
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The author draws on some of the findings and experiences reported in the
literature discussed above, in order to design and develop an HIV/AIDS
database and SIMS to address the previously mentioned concerns of data
distribution and management. The Gugulethu community (Chapter Three) in
the Nyanga district in the Western Cape province in South Africa serves as a
pilot project to establish parameters and benchmarks that can be used for

creating other such self-sustaining communities.
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3.0 THE GUGULETHU TOWNSHIP

3.1 Introduction

The chapter will provide the reader with a brief background of the Gugulethu
township focusing on the standard of living of the residents and the existing
infrastructure. The HIV/AIDS pandemic within the community is also
described. This section continues by discussing the Gugulethu community
clinic and the challenges that the staffs are currently facing. The reasons why

a computerised structure is required are also highlighted.

3.2  The Gugulethu Township

The Gugulethu township in the Nyanga district was established by the South
African Government as an African area ten years after the Nationalist Party
came to power in 1948. On the 14™ November 1958, the South African
government issued Notice No.1697, proclaiming a “Native Village on the
outskirts of Cape Town”. This location came to be known as Gugulethu

meaning “Our Pride” in Xhosa [Ngcokoto 1989].

Gugulethu (see Figure 5) is situated about 20 km from Cape Town and is
arguably one of the oldest and fastest developing black townships in South
Africa. Gugulethu is home to approximately 325,000 people [Bekker 2003],
generally poor as indicated by the averaged monthly income of R1126
[McDonald 2000]. A high unemployment rate, poor school system and
inferior housing-conditions further exacerbate. The township displays a
mixture of both formal and informal housing, with the latter usually belonging

to new migrants.
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Figure 5: The Gugulethu Township

It is important to note that the income and asset holdings of residents in the
informal settlements are lower than those of residents living in the formal
township of Gugulethu. Residents in the formal township have access to basic
amenities such as water and electricity, while in the informal settlements, a
common tap is shared by five to six families within the same vicinity and fire
wood and paraffin are the predominant sources of fuels. The mode of transport
for a significant proportion of the population is public transport, which is, used
daily for commuting to work and to shops [Ebohon et al. 2000]. Through the
years, the Gugulethu community has seen the construction and development of
different infrastructure. The Nyanga Junction shopping complex, the
information technology centre, the Ikhwezi community centre, the Siviyile
tourism information centre and the Gugulethu community clinic were all built
in view of enhancing the available services provided to the people

[Countryman Media undated].
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3.3 HIV/AIDS in the Gugulethu Community

The current HIV prevalence rate in the Gugulethu community is 27% [Bekker
2003]. This translates into + 88,000 HIV/AIDS people and predominantly
claims the lives of adults aged 19 to 40 leaving behind children and aging
parents. Matoti [2003] declared that despite the existence of the Gugulethu
community clinic, the inadequate infrastructure within the clinic put a strain
on appropriate and efficient health care and service to the HIV/AIDS patients.
A clinical drug trial known as the Sizophila project is being run at the clinic
whereby 150 patients were selected to test antiretroviral treatment. One of the
criteria to become part of the trial is that the CD4 cell count of the patient is
less than 200, which indicates the final stage of HIV/AIDS. Matoti [2003]
pointed out that if all the infected people in the Gugulethu community were to
seek services from the clinic, this would cause a real management problem in
terms of administering and monitoring the patient-medication related data.
The low social economic background exacerbates the situation. The scale of
the pandemic in the township is continuing to expand and as a result, the
number of patients visiting the clinic is increasing. At the moment, only one
doctor and one nurse deal with HIV/AIDS patients and it is sometimes
impossible to attend to all patients coming in during a single day [Matoti
2003]. Therefore the concept of therapeutic counsellors was introduced. Such
counsellors are HIV+ themselves and are on antiretroviral therapy, but are
trained to understand the difficulties associated with taking antiretroviral
drugs. This is done so that the counsellor can act as a peer supporter and
provides information about the difficulties that come with antiretroviral
therapy to patients. [Nxumalo 2003]. The task of the therapeutic counsellors
is also to collect information regarding the patient’s health, the medication, the
adherence patterns as well as possible need for appointments. Magwa [2003]
contended that a positive point worth noting is that the pandemic has
challenged the community. Never before have syouths taken their parents to
task over hitherto taboo subjects such as: sex, sexuality and traditional

practices.
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Moreover, an increasing number of the infected patients are openly declaring
their status and are seeking medical help from the clinic without fear of social
stigma. Matoti [2003] acknowledged that has been the trigger for community
organisations and support groups to educate and promote awareness of the
pandemic among the people. Various religious institutions in the community
are also very active with HIV/AIDS campaign in the hope of bringing about

behavioural change amongst the residents.
3.4  The Gugulethu Community Clinic
The Gugulethu community clinic as shown in Figure 6 below, runs a

Hypertension clinic, a Diabetic clinic, an Asthma clinic, an Epilepsy clinic

and, last but not least, an HIV/AIDS clinic all under the same roof.

Figure 6: The Gugulethu community clinic

In the early days of the HIV/AIDS clinic, the medical staff lacking in both
knowledge and confidence were not able to take care of or counsel the

patients.
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But, after following mentorship programmes and by constantly keeping
abreast of the effect and impact of the disease on people, the medical staff now
find their jobs more rewarding. [Matoti 2003]. However, a number of

administrative challenges still need to be addressed.

3.4.1 Challenges currently being faced at the Gugulethu Community

Clinic

One of the main challenges that the staffs are still struggling with is the current
paper-based management system of HIV/AIDS patient data. Magwa [2003]
revealed that the task involves complicated administrative procedures at the
cost of long working hours. Each patient visiting the HIV/AIDS clinic has a
folder comprising of personal information including name, address, next of
kin. Clinical information for example height, weight, blood group, type of
disease are also recorded (see Appendix A). At each visit, respective folders
for the patients are retrieved and entries are made in the patients’ file by either
the administrative clerk or the nurse. General comments about the patients’
well being are recorded by the physician. In view of easing the lives of the
infected patients and avoiding long queues at the dispensary, the patients are
examined and dispensed with the appropriate medications in the physician’s

consulting room itself.

Matoti [2003] explained that the process of looking into each patient’s file,
understanding how they are reacting to the prescribed medications, monitoring
their adherence patterns, dispensing the medications and finally giving them
further advice and encouragement, requires much patience and dedication. He
also argued that as the registration, consultation and dispensing processes are
carried out manually, human errors such as misplacing or losing the folders
are bound to occur. Having to look for folders, search for information for a
particular patient, replicate it and annex the information, Magwa [2003] found

this paperwork both frustrating and draining.
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In addition, Matoti [2003] stated that it is common factor that patients who
feel they are not benefiting from the health care and service that is being
provided, will opt to go to another health centre. Several cases of patients
transferring to other health centres or even patients from elsewhere coming for
treatment at the Gugulethu community clinic have been registered. The main
drawback in such cases is that the patients’ health history is unknown and it is
then up to the physician to work through the patients’ health pattern. Matoti
[2003] pointed out that in such circumstances, a distributed computer system
that supports authenticated access to different health centres would provide
immediate access to patients’ details. This will aid swift diagnosis of the
disease and ensure quicker and more effective treatment. He further added
that paper files are not the most efficient or fastest means of gathering and
analysing data and these inefficiencies are more apparent as the number of
patients visiting the clinic increases. He reasoned that keeping the data in
digital format will help the space requirement factor and will facilitate access
to and distribution of the patient-medication related data, to and from different

health centres.

Another concern expressed by the staffs is that health officials and managers
have little access to Gugulethu and in such instance they are barely aware of
the medical, infrastructural and working conditions at the community clinic.
Matoti [2003] reasoned that for the Gugulethu community clinic to undergo
any upgrading to the infrastructure, it must first and foremost be visible on the
South Africa health centres map. He further stated that health officials and
managers must be made aware that over 27% of the inhabitants in Gugulethu
are HIV+, that the people are struggling with the pandemic in the context of
extreme poverty and that the poor existing infrastructure at the clinic hinder

the delivery of efficient health care and service.
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3.4.2 The Need for a Computerised Structure

The need for a system, which will support data collection, recording and
updating, has become very apparent. The problems, which the staffs at the
Gugulethu community clinic face daily, and the increasing complexity of
health care as HIV/AIDS becomes more prevalent, has highlighted this need.
The author proposes an HIV/AIDS database (Chapter Four) that will facilitate
the task of filing and monitoring patient data. By keeping all the patient
records digitally, information retrieval will no longer be a tedious task of
looking through paper records. The function of the database system is to
allow physicians access to their own patient records and information about any
record would only be transmitted to other physicians if explicitly requested.
As stated in section 3.4.1, since the patients change their physicians from time
to time, the HIV/AIDS database will offer a unique way to provide a complete
patient history. The database will be designed in such a way that it captures
the common structure of patient-medication related information, which will

enable the sharing of data across different health centres.

The HIV/AIDS database can also be integrated into an SIMS (Chapter Five)
whereby location of patients can be viewed in perspective of the health
centres. The SIMS will geographically locate personal health data through a
geocoding process enabling health officials and managers to be aware of the
HIV/AIDS situation in underprivileged areas. The georeferencing of personal
health data will allow the examination of the spatial pattern of HIV/AIDS and
enhance the decisions made by health officials and managers. The ability to
develop relevant, accessible and useable SIS and health data maps for
communities is an important step toward enabling individuals to improve their

health and increase their control over it.
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The introduction of SIS and information technology at the Gugulethu
community clinic will change the existing method of managing HIV/AIDS
patient data. The shift from a paper-based system to a computerised system is
usually rejected by those unfamiliar with the technology and can easily result
in non-cooperation. Prior to implementing the system, important issues need
to be addressed for the system to be an effective data store that carries the
confidence of its users. Intensive training sessions should be provided to the
future users to familiarise themselves with the different functionalities of the
HIV/AIDS database and SIMS. The sessions will have to be accommodated
within the already busy schedules of the physicians. The success of the
system will depend on the future users; therefore it is their enthusiasm and
commitment that will see the project overcome the inevitable stumbles and
setbacks. Legal and professional standards must also be revised to specify
appropriate new roles and responsibilities associated with the shift from the

paper chart to the HIV/AIDS database and SIMS.

Patient privacy is another important issue and with highly sensitive data such
as HIV/AIDS status, drug records etc, it is crucial to find ways to ensure that
confidential electronic health information is not divulged. It is important to
allow access to the HIV/AIDS database and SIMS only to those with a need to
know and to certify their identity before permitting access. In addition, to
assure patients that strict confidentiality is being maintained and measured, the
system must provide different levels of data confidentiality as required for its

various users.

This chapter has reviewed the Gugulethu township and discussed how the
residents are dealing with the HIV/AIDS pandemic. The chapter continued by
featuring the need for a computerised structure at the Gugulethu community
clinic. This section leads to the proposed HIV/AIDS database for the
management of patient-medication related data.
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4.0 THE PROPOSED HIV/AIDS DATABASE

4.1 Introduction

This chapter proposes HIV/AIDS database, which offers a solution to the
Gugulethu HIV/AIDS clinic to record, maintain and monitor information
about HIV/AIDS patients. The chapter begins by addressing the stages
involved in the development of the proposed database. This section

also features data acquisition, access and confidentiality.

4.2 The Database Development

The aim is to design and develop an HIV/AIDS database in view of
facilitating the collection, storage, processing and retrieval of patient-

medication related data.

The database design process involves the following phases:

. Information Requirements Analysis, which is the collection of data
related to the prospective users of the database.

. Conceptual Modelling, which involves interpretation of the user needs
and the development of a conceptual schema.

* Logical Modelling, which implies the mapping of the conceptual
schema into the data model of the database management system
(DBMS).

. Physical Modelling, which entails the specification of storage
structures and paths.

. Implementation of the database. [Yirenkyi 2000]
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4.2.1 Information Requirements Analysis

As reviewed in Chapter Two, information systems can provide tremendous
potential in supporting HIV/AIDS management, but the design, development
and implementation of the database are complex and non-trivial tasks. An
important step in trying to address this complexity is the information

requirements analysis, which involves two phases:

. User requirements analysis

. Data requirements analysis

The two phases were established through the intensive and iterative process of
meetings, interviews and personal communications among physicians and

health managers.
4.2.1.1 User Requirements Analysis

The user requirements analysis necessitated taking into consideration the

following points:

. Who are currently involved in the filing and monitoring of the patient-
medication related data?

* Who are the prospective users of the HIV/AIDS database?

1 What is the level of computer literacy of the prospective users?

. What are the user needs?

* What outputs must be generated by the HIV/AIDS database?
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The intended users of the database were identified as being the physicians, the
registered nurses and the administrative clerks. The identified users showed
much interest in the introduction of a database and believed that a
computerised system will ease the workload and address the shortcomings of
the current paper-based system. The database must cope with the various
operations of the management of HIV/AIDS patients, which will involve the
editing of new records of patients, the viewing of existing information and the
monitoring of the patient-medication related data. As an option concerning
the provision of effective and efficient health services to the patients, the users
expressed the need for a database which is easy to use and work with, and
operative. The prospective users suggested that training sessions in computer

literacy be provided.

4.2.1.2 Data Requirements Analysis

The data requirements analysis is the most difficult and complex phase and

addresses critical issues namely:

. Understanding the user needs which involves seeing the bigger picture
from a medical point of view.

. Reviewing the current paper-based management system of HIV/AIDS.

. Identifying the relevant data and their characteristics.

L Translating the relevant fields of data from the paper-based
management systems (see Appendix A) to the computerised system.

. Understanding the cross disciplinary aspect of the management of
HIV/AIDS between the database designer and the users.
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4.2.2 Conceptual Modelling

The conceptual modelling phase of the design process embodies a clear
interpretation of the user needs and data requirements. The conceptual model
describes the objects of interest, often called entities together with the
relationships between them. In relation to this study, Chen’s E-R model will
be used to design the HIV/AIDS database model. In practice, the term
“entity” refers to the rectangle in an E-R diagram. Figure 7 below shows the
conceptual model of the relational HIV/AIDS database with all the different
entities namely Patient, Adherence Report, Viral Load etc.

Clinic Visit
Siage of HIV Adherence Report
CD4 Count Appeiniment Report
Patient
Viral Load Sympiom Report
Physician Alert Report
Therapeuiic Counsellor House Visit Allergy Report

Figure 7: The Conceptual Model of the Relational HIV/AIDS Database
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The circles connected to the rectangle are the attributes of the entity. Figure 8

below shows an E-R entity, where Patient is the entity and PatientID,

Surmmame, Name, Street, Suburb, Erven, Telephone, Cell, Gender and

DateofBirth are the attributes.

Figure 8: Entity and its Attributes

Relationships show how each entity connects, relates and interacts with other
entities. Figure 9 shows a 1:M relationship between the
TherapeuticCounsellor entity and the HouseVisit entity because one

therapeutic counsellor can go for many house visits.

N 1 M
TherapeuticCounsellor —‘— HouseVisit

Figure 9: A Relationship between Two Entitiess

During the different house visits, the therapeutic counsellor collects
information regarding the patient’s health, the medication, the adherence
patterns as well as possible need for appointments. This information is
transferred to the database via SMS (Short Message Service) technology using
a cell phone. Figure 10 shows the different menus on the cell phone

facilitating the collection of data.
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Figure 10: The Different Menus on the Cell Phone [Rivett 2003].

The menus were translated into entities while the different options within the

menus were translated into attributes.

The entities and attributes listed in

Figure 11 were used in the design of the HIV/AIDS database. The underlined

attributes are the primary keys while the attributes in italics are the foreign

keys.
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DruglD, HouseVisitID, ClinicVisitID, DrugType, DrugType2,

AdherenceReport DrugType3, PillCount, OneDayAgo, TwoDaysAgo, ThreeDaysAgo,
DosingInMg, DrugSideEffect, SideEffectStarted, SideEffectEnded

AlertReport AlertlD, HouseVisitlD, ClinicVisitID, Description
AllergyReport AllergyID, ClinicVisitiD, Allergy Type, Comment
] AppointmentID. HouseVisitID, ClinicVisitID, DateOfAppointment,
AppointmentReport ]
ReportTime
CD4Count CD4CountID, ClinicVisitID, AmountInCellsPerMicrolitre
e ClinicVisitiD, PatientID, PhysicianID, DateOfClinicVisit,
ClinicVisit )
ReportTime, Diagnosis, PatientWeight
. HouseVisitlD. Patient/D, TherapeuticCounsellorID,
HouseVisit .
DateOfHouseVisit, ReportTime
NextOfKin NextOfKinName, Street, Suburb, Telephone, Cell

ClinicallD, PatientID, Height, Weight, BloodGroup,
PatientClinicallnfo StartOfTreatment, DisclosureOfStatus, IsPatientPregnant, TBStatus,
ChestXRBaseline, DateOFChestXR, VDRLStatus

FinancialID, Patient/D, OccupationStatus, IncomePerMonth,
PatientFinanciallnfo NumberOfChildren, NumberOfEconomicDependents,
NumberOfAdultsinTheHousehold, NumberOfChildrenInTheHousehold

MedicalHistoryID, PatientID, DateOfPositiveTest, PlaceOfDiagnosis,
PatientMedicalHistoryInfo | DateOfLastNegativeTest, ProbableRouteOfInfection, PreviousTb,
IsPreviousTBFultyTreated, DateOfLastPapSmear

MiscellaneousID, PatientID, NextOfKinName, RelationshipStatus,

PatientMiscellaneousInfo | WithPartnerDuration, LanguageSpokenAtHome, SecondLanguage,
LevelOfEducation

PatientID, Surname, Name, Street, Suburb, Erven, Telephone, Cell,

PatientPersonallnfo .

Gender, DateOfBirth

L. PhysicianID, PhysicianSurname, PhysicianName, Building, Street,

Physician

Suburb, PostalCode, Department, Telephone, Cell

. TherapeuticCounsellorID, TherapeuticCounsellorSurname,

TherapeuticCounsellor ]

TherapeuticCounsellorName, Street, Suburb, Erven, Telephone, Cell
SymptomReport SymptomlID, HouseVisitID, ClinicVisitID, SymptomType, Severity
StageOfHIV StageOfHIVID, ClinicVisitID, StageOFHIV
ViralLoad ViralLoadlD, ClinicVisitID, AmountInCopiesPerMillitre

Figure 11: Entities and Attributes in the HIV/AIDS Database
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The AdherenceReport entity contains the following attributes:

* & o o

*

DruglD is the primary key.

HouseVisitID is the foreign key.

ClinicVisitID is the foreign key.

DrugType, DrugType2, DrugType3 are the combination of
antiretrovirals.

PillCount is the total number of pills in the pillbox.

OneDayAgo, TwoDaysAgo, ThreeDaysAgo determine the adherence
of the patient to the prescribed medications.

DosingInMg is the number of times the combination of pills must be
taken.

DrugSideEffect relates to any side effect of the drugs being taken.
SideEffectStarted, SideEffectEnded specify the dates when the side
effect started and ended.

The most desirable database design involves slim tables rather than fat ones,

hence the reason for splitting the numerous details of the HIV/AIDS patients

into five entities namely: PatientPersonalinfo, PatientMiscellaneousinfo,

PatientClinicallnfo, PatientFinanciallnfo, PatientMedicalHistory.  Entities

CD4Count, ViralLoad and StageOfHIV contain quantitative data that help in

monitoring the health pattern of patients.
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4.2.3 Logical Modelling

Logical modelling is the process of transforming a conceptual data model into
a relational data model by translating each entity in Figurell (Pg 44) into a
table with its respective attributes. The relational data model includes two
main types of constraints whose purpose is to maintain the accuracy and
integrity of data in the database. These constraints are known as entity
integrity and referential integrity. The entity integrity assures that every
relation has a primary key and that the data values for that primary key are all
valid. In particular, it guarantees that no primary key attribute is null.
Referential integrity requires that a relational database management system
(RDBMS) keeps each foreign key consistent with its corresponding primary
key. The referential integrity rule states that either each foreign key value
must match a primary key value in the other relation or else the foreign key

value must be null.

Defining the relationships between the different tables involves understanding
the flow of data entry in the tables. Figure 12 shows that when the patient
goes for a clinic visit, the tables AdherenceReport, AppointmentReport etc are
updated. The relationship between the Patient table and the ClinicVisit table
is therefore 1:M because the patient can go for many clinic visits. Each clinic
visit shares a 1:1 relationship to the AppointmentReport, AdherenceReport etc
tables because one clinic visit outputs only one of each type of reports.

Patient

Clinic Visit

A 4

Adherence Report | | Appointment Report Sympiom Report Alert Report Allergy Repori

Figure 12: Flowchart Showing Clinic Visit by the Patient
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Therapeuiic Counsellsr

h 4
House Visit

Adherence Repert Appoiniment Repert Sympiem Repert Alert Report

Figure 13: Flowchart Showing House Visit by the Therapeutic
Counsellor

As mentioned in section 4.2.2, a therapeutic counsellor collects data during a
house visit. Figure 13 shows that the relationship between the therapeutic
counsellor and the House Visit table is 1:M because the therapeutic counsellor
can go for many house visits. The HouseVisit table shares a 1:1 relationship
to the AppointmentReport, AdherenceReport etc tables. House visit does not
update Allergy report because only physicians can diagnose allergy reactions.
The ViralLoad, StageOfHIV and CD4Count tables are also updated after a
clinic visit. It was decided to have them as separate and standalone tables
rather than include their respective attributes in the ClinicVisit table because
these tables are only updated every 4-6 weeks and not at each clinic visit.
Figure 14 shows the entity relationship diagram of the database. The
relationship between the Physician table and the ClinicVisit is 1:M because
one physician can go for many clinic visits. The Patient table was split into
five tables namely PatientMiscellaneousinfo, PatientClinicallnfo,
PatientFinanciallnfo, PatientMedicalHistory and the relationship between
these tables is 1:1.
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Figure 14: E-R Diagram of the HIV/AIDS Database
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4.2.4 Physical Modelling

Physical modelling is the translation of the logical description of data into the
technical specifications for storing and retrieving data. In essence, the goal is
to create a design for storing data that will provide adequate performance and
insure database integrity, security and recoverability. Physical modelling is
highly dependent on the DBMS, that is the software, and also on the capacity
of the hardware system. During this phase, the various options available in the

DBMS in terms of file organisation and access requirements are considered.

4.3 Data Acquisition and Populating the Database

Since the design of the database was based on the Gugulethu pilot study, data
collected by the clinic was used to populate the database. Due to missing data
in the paper records, acquiring data for each field in the database tables was
not possible. Appendix B shows the HIV/AIDS data acquired from the data
manager based at the Somerset West Hospital in Cape Town. Since the data
obtained included only PatientNumber, CD4Count, ViralLoad, Gender, Age
and StageOfHIV, the database was populated with realistic data for the

purpose of completeness and testing.
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4.4 Data Confidentiality and Access

A high level of sensitivity is attached to HIV/AIDS related information and
the way in which the information is handled. HIV/AIDS carries a stigma that
seriously affects people with HIV/AIDS and those close to them. Public fear
about the pandemic still exists and such fear can result in social
discrimination, isolation and unjustified persecution. People with HIV
experience feelings of shame because of other people’s attitudes towards them
and this makes living with HIV even more difficult and challenging.
Therefore, confidentiality is essential and as protection of privacy is an
important issue, HIV/AIDS related information may not be given to
unauthorized people. Policies need to be established about who has access to
what information. In the database design context, access refers to the right to
create, read, append, revise or delete information. Once an access policy is
established, the world is divided into two distinct sets of people: those who
have the right and those who do not. Appropriate measures such as encryption
and issuing password to the future users of the HIV/AIDS database will
restrict access to patient records. [t is important to respect the rights and needs
of people living with HIV/AIDS and to ensure that they are protected from

intrusion into their personal lives.

4.5  The Proposed HIV/AIDS Database

The purpose of the HIV/AIDS database is to establish whether it can facilitate
the management of HIV/AIDS patient data at the Gugulethu community
clinic. Since the project is being investigated on a small scale, Microsoft®
Access was the chosen software for the design of the HIV/AIDS database as it
is widely distributed and economically viable. MS Access allows users to
quickly and easily analyses information and offers an easy-to-use database for
managing and sharing data. The information within the database can be
viewed, sorted, manipulated, retrieved and printed in various ways and gives

users the flexibility to obtain data in multiple formats.
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Figure 15 below is an output of the design of the HIV/AIDS database showing
the relationships between the different entities and their attributes.

2 Microsoft Access - [Relationships]
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Figure 15: Design of the HIV/AIDS Database

As stated by Longley et al. [1999], not all users see the world through the
same eyes and for the system to be effective, it must have the confidence of all
the users. Since most of the users will not be concerned with how the database
works, the system should be designed such that it meets the interests, skills
and needs of the individual user. In view of increasing the potential benefits
of the system, well-designed and user-friendly interfaces are developed to

reduce the need to memorise commands and to provide visual feedback.
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Figure 16 shows the user display of the HIV/AIDS database system. Chapter
Six describes the evaluation phase and discussion of the database, which
reflects the confidence of the prospective users. Appendix C shows the
different user interfaces within the HIV/AIDS database. The CD available in
Appendix D contains a digital copy of the HIV/AIDS database.

= HIV/AIDS Databas gement System

HIV/AIDS Database Quit]

Gugulethu Community Clinic
Western Cape, South Africa

Therapeutic Counselor | Clitic Visit e House Visit |

R |
- A Adherence Report I

Figure 16: User Display of the HIV/AIDS Database

The various menus in the HIV/AIDS database record information concerning
the patient’s health, the medication, the adherence patterns as well as possible
need for appointments, what allergies and symptoms they are experiencing
and how severe these are. The design of data input screens as shown in Figure

17 standardises data collection and ensures accurate data entry.
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Figure 17: Data Input Screen of the HIV/AIDS Database

Other functions within the HIV/AIDS database allow users to find and update
the records as shown in Figure 18. This interface allows the user to select the

particular field he/she wants to view or update from a drop down menu.

[ N =loix|
Physician Back
>
PhysicianiD L3 2§ x|
PhysicianSurmame |Sen
PhysicianlN: Prei
Building Rose Hope
Cancel
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Figure 18: Finding and Updating the Records
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Microsoft® Access also allows automated query and report procedures as

shown in Figure 19 and Figure 20 respectively. Figure 19 shows the query

between two tables namely: HouseVisit and AdherenceReport. The output

shows the dates of house visits and the different medications that the patients

are taking.
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Figure 19: Querying the HIV/AIDS Database
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The results of queries and reports help the users to focus, examine and abstract
the resources rather than understand the intricacies of the individual tables.
The aim is to make it easy for the users to find out the type of data, which exist
and provide the tools for appropriate information editing and retrieval that will
help them with the maintenance of the patient-medication related

documentation.

4.5.1 Future Scope of the HIV/AIDS Database

Any new database is viewed as unfinished work. The complete medical
records of patients within the HIV/AIDS database are very valuable
information. The database can be further extended to improve the supply
chain management of antiretroviral drugs. Less time would then be spent on
inventory management since whenever the stock is low, new orders can be

placed.

The development of an HIV/AIDS database is a positive opportunity that can
be of immense practical value to health professionals. The author believes
that the HIV/AIDS database represents a significant step forward and with the
application of SIS, the system will help to the various needs of physicians,

health managers and health officials in terms of decision-making processes.

This chapter addressed the objectives of the study by discussing the design of
an HIV/AIDS database in the context of maintaining, managing and
monitoring patients-medication related information. The concepts of data
acquisition, access and confidentiality are also featured. This chapter leads to
the proposed design of the SIMS and will describe how patient-related

information is translated into the system.
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5.0 THE PROPOSED SPATIAL INFORMATION
MANAGEMENT SYSTEM

5.1 Introduction

This chapter introduces the proposed Spatial Information Management
System. Firstly, the different stages involved in the development of the SIMS
are explained. The chapter continues by featuring the paradigm for the SIMS.
The last section focuses on the different functionalities delivered by the

system.

5.2  The SIMS Development

The aim is to design and develop a system, which will help the future users
namely: physicians, health managers and decision-makers, to plan and analyse
health outcomes. The system is developed such that it adds value to the health
sector in terms of streamlining the decision-making process concemning health

policies and enhancing health services’ capability.
The different phases involved in the development of the SIMS are:

. The choice of an appropriate software package that will support spatial
data formats.

. Conceptual design of the SIMS.

. Building the geodatabase.

. The geocoding process.
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5.2.1 Choice of Software and Spatial Data for the design of the SIMS

The ESRI family of software that was chosen to design the SIMS is known as
ArcGIS 82. ArcGIS is a scalable system for geographic data creation,
management, integration and analysis. As SIS expands into new applications
and user communities, ArcGIS meets the challenge of providing the data and
services to a geographically literate world. Strong editing, analysis and
management distinguish ArcGIS as the leading SIS software. ArcGIS 8.2
applications include ArcMap™, ArcCatalog™ and ArcToolbox™ support.
Developing the SIMS involves using ArcMap for creating cartographic output
and ArcCatalog for locating and managing data.

After careful thought and considerations, the spatial data to be included in the
SIMS was chosen. As explained in Chapter One Section 1.1, adequate
physical infrastructure is complementary to the efficient management of
HIV/AIDS and the location of patients in perspective of existing infrastructure
will provide a clear outlook, insight and vision to health officials and decision-
makers. Hence, the SIMS is conceptualised as a series of layers of
information including:

. The health districts

. The erven

* The location of health centres: clinics, government hospitals and

private hospitals

. The location of roads and streets
. The location of main transport routes: taxi and bus
3 The basic amenities: water, telephone, sanitation and fuel for lighting.

The data in shapefile format was obtained from the Cape Metropolitan
Council (CMC) of Cape Town. The spatial references of the data are as
follows: coordinate system is Lo 19, projection name is Transverse Mercator

and the datum is World Geodetic System 84 (WGS 84).
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5.2.2 The Conceptual Design of the SIMS

Figure 21 shows the conceptual design of the SIMS whereby the spatial data
and the non-spatial data are integrated in the SIMS geodatabase in ArcGIS.
The software allows for inputting, updating and analysing the data while
maintaining the spatial imtegrity of each data collection. The technology also
supports the spatial display of data, map layouts and handles queries and

reports.

SPATIAL DATA SIMS 44— NON-SPATIAL DATA
(Shapefiles) SFODATABASE] {MS access tables from HIV/AIDS
Database)
ARCGIS g
; % SPATIAL DISPLAY
> OF DATA
A 4
DATA INPUT » » MAP LAYOUT
1 0}
TUPDATE » S “ QUERIES &
E REPORTS
R
ANALYSE »

Figure 21: Conceptual Design of the SIMS (Adapted from Sadiq et al.
undated)

5.2.3 Building the Geodatabase

With the spatial data existing as shapefiles and the non-spatial data residing in
the HIV/AIDS database, the next stage in the design of the SIMS was to build
a geodatabase. A geodatabase is a physical store of geographic information
inside a DBMS. Figure 22 below shows the creation of a personal
geodatabase using the ArcCatalog application.
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Figure 22: Creating a New Personal Geodatabase

Loading the spatial data into the geodatabase involved importing the

shapefiles as shown in Figure 23. Figure 24 displays the creation of new

tables and the importing and loading of non-spatial data from the HIV/AIDS

database into the personal geodatabase.
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Figure 23: Importing Shapefile to Geodatabase
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Figure 24: Creating a New Table and Importing Non-Spatial Data

5.2.4 The Geocoding Process

The geocoding functionality within ArcGIS supports and facilitates the
integration of data records by location. This functionality means that patient-
related data can be geographically located. Geocoding is a comparison of
each address in an event table with the address in a target address database.
For the purpose of the study, the street address in the PatientPersonallnfo and
the TherapeuticCounsellor tables have to match the street address in the Erven
table. An extra field called ‘STREET’ was added to the Erven table and
corresponding street addresses were edited using the ArcMap application as
shown in Figure 25.
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Figure 25: Editing the Erven table with Corresponding Street Addresses

The creation of a new geocoding service was done via the ArcCatalog

interface as shown in Figure 25 and the geocoding wizard within ArcMap

supported the geographical location of the HIV patients and the therapeutic

counsellors as displayed in Figure 26.
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Figure 26: Creating a New Geocoding Service
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Figure 27: Location of the HIV patients and the Therapeutic Counsellors

The overlay of the quantitative graphics provides the ability to realize the
spatial distribution of the HIV patients in the Gugulethu region in a clear
manner. The display depicts ground reality: the red triangles represent the
location of the HIV patients while the purple pentagons locate the therapeutic
counsellors. The strong point of the system is the ability to identify and access

information about any particular patient on the map as shown in Figure 28.
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Figure 28: Identifying Patients on the map
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5.3  The Spatial Information Management System (SIMS)

The simplified paradigm for the SIMS as shown in Figure 29 below can be
viewed in three phases: data source identification, SIS support system and
health management. The SIMS’s ability to collate, integrate and display
population-based data and infrastructure data warrants a broader, more holistic
perspective on the health of the populations.

opulation-Based Infrastructure
DATA Data Data
3
SIS Spatial Conversion
MANAGEMENT |i Knowledge Base
2 for
Analyzing Health Outcomes

Figure 29: Paradigm for the SIMS (Adapted from Liao et al. 1998)

The SIMS (see Appendix D) delivers the complete requirements for a data-

driven information system, which features the following functionalities:

. The visualisation of the HIV/AIDS distribution.  The spatial
distribution provides a clear representation of HIV/AIDS people. The
areas, which are more prone to the pandemic, are thus identified. The
‘hot spots’ are earmarked and health professionals can initiate

strategies as to how to curb the further spread of the disease.
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* The display of the existing infrastructure as shown in Figure 30 below
provides an insight into the lifestyles of the HIV infected patients in

terms of availability of basic amenities and means of transport.
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Figure 30: Display of Existing Infrastructure

) Comparisons and relationships relating to the spatial distribution of

HIV/AIDS patients can be drawn between areas with infrastructure and
other areas with non-adequate infrastructure as shown in Figure 31.
The green region shows areas with infrastructure while the blue region
shows areas with non-adequate infrastructure. In addition, decisions
can be made concerning the allocation of resources in underprivileged

regions.
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Figure 31: Areas with Infrastructure and Areas with Non-adequate

Infrastructure

. The spatial distribution of the population in relation to health centre
positions assesses the accessibility to appropriate health services.
Health officials can utilise this information to site additional health
centres with the aim of minimising the distances that patients need to

travel to obtain care and services.

* The distance that the therapeutic counsellors need to travel for their
regular house visits can also be calculated as shown in Figure 32
below. This information is useful in coordinating the roles and
responsibilities of the therapeutic counsellors so that they counsel

patients living in the same vicinity rather than miles away.
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Fignre 32: Distance Calculatlon between Therapeutic Counsellor s House

and Patient’s House

. It is a powerful management and decision-making support system that
enables decision-makers to identify and prioritise population health
needs, configure health care delivery systems, evaluate and service

utilization and health outcomes.

* Last but not least, SIMS can be regarded as a virtual information bank
that allow focused, long-term and cost effective HIV/AIDS

management thus contributing to health development.
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This chapter has reviewed the design and development of the proposed SIMS,
which could be utilised by health managers and decision-makers to efficiently
manage HIV/AIDS in South Africa. The different stages involved in the
development of the system have been thoroughly described. The paradigm
for the SIMS is also included. The last section of the chapter, which
emphasises the different functionalities of the SIMS, shows how the system
can help in providing better health services and delivery, thus contributing to
health development. The next chapter evaluates the proposed HIV/AIDS
database and the proposed SIMS.
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6.1 Introduction

Objectives (3) of this thesis aims to evaluate the SIMS. The evaluation of the
SIMS was carried out during the last phase of the dissertation. The evaluation
involved a presentation to the prospective users namely: the physicians, the
health managers, the data managers, the administrative clerks and the
registered nurses. The purpose of the evaluation process was to obtain
qualitative feedback and responses from the prospective users on the SIMS.
Figure 33 below shows the types of access for the different users. However,
the implementation process of the system would involve a more detailed user

needs assessment and characteristics.

T HIV/AIDS Database W SIMS T
Users
Edit | View | Print | Edit | View | Print

Physicians Yes | Yes Yes Yes | Yes Yes
Administrative Clerks | Yes | Yes Yes No | No No
Registered Nurses Yes | Yes Yes No | No No
Data Managers Yes | Yes Yes Yes | Yes Yes
Health Managers J Yes | Yes Yes &es Yes Yes

Figure 33: Types of Access for the Different Users
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6.2 Evaluation of the SIMS

The users recognized the need for the HIV/AIDS database and were able to
visualise the value of the SIMS. The feedback and responses from the
prospective users were positive and they showed much interest during the

evaluation phase.

The users had some suggestions regarding the database which were noted as
follows: the blood group field in the table PatientClinicallnfo should be
removed for such type of information is only required in case of surgery and
the stage of HIV data should be collected as stage 1, 2, 3, and 4 instead of

very early, early, late and final.

The customised interfaces proved to be simple and easily understood and used
among the users. The visualisation of the HIV/AIDS patients and the
therapeutic counsellors with respect to the location of the health centres
provided a clear representation of the HIV/AIDS distribution and was much
appreciated. Positive feedback was received from users upon hearing that
SIMS could also assess the accessibility to health centres, as this was a task

that they have been doing manually.

The main concerns of the users were:

. The transition from paper-based management system to a computerised
management system would be difficult.

. The issue of confidentiality must be addressed.

The users believed that if the system were to be implemented throughout
South Africa, the most difficult phase would be the transition from the paper-
based system to the computerised one. They further stated that physicians are
used to paperwork and working on computers is regarded as challenging if not

scary.
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The physicians and health managers would have to be persuaded and the
mindset of some of them would have to be changed to make them realise the
potential value of the management system. They must see the usefulness of
the system and realise it as a tool to manage and optimise their entire
workflow. Physicians already have hectic schedules and learning new
software to accomplish their medical tasks might not be very welcoming.
However, one of the physicians argued that implementing the database at the
Gugulethu community clinic would be quite smooth due to the fact that paper-
based records already exist [Orrell 2003]. This means that should any training
sessions be required, the staffs will be competent to cope with the training.
On the other hand, underprivileged health centres in rural South Africa barely
have the adequate medical infrastructure let alone the necessary physical
infrastructure. Therefore, setting up such a system would be both challenging

and complex.

The issue of confidentiality is yet another concern of the users. HIV/AIDS
patients reveal highly sensitive information to physicians and if health
professionals misuse or misrecord the confidential information, it might be
difficult to correct them or hold anyone accountable. The users felt that
access to the system would need to be restricted in order for privacy to be
protected. The system must ensure that information is used appropriately or

people will avoid using it.

The confidential information should be shared only among authorized people
and some balance must be struck between an individual’s right to keep
information confidential and the benefits that can be accrued if the
information is made public. In addition, the records must have adequate
security in terms of encryption measures such that personal information about
patients is not divulged broadly. Another concern expressed by the users is
that even if the patients’ names are removed from their records, their identities

can be determined by correlating the data with their addresses.
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Still, while the confidentiality of paper-based records is easily compromised
by authorized people who misuse their access to patient information, the sheer
bulk of paper records helps to keep them private. It was suggested that
physicians should inform their fellow patients why their information is being

collected, how it will be protected, and how it will be used.

Ultimately, the users positively affirmed the benefit of using the SIMS as a
valuable tool to properly administer and retrieve the patient-medication related
data, locate the HIV/AIDS people and the existing infrastructure in view of

providing a spur to improve health care service and delivery.

This chapter has discussed the feedback and responses of the prospective
users on the SIMS. Some changes to the fields within the database tables
were suggested. Concerns of the users with respect to the SIMS were also
brought forward. Finally, the users established that the SIMS could be used as

an information management tool for the management of HIV/AIDS.
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' SUMMARY AND. ONCLUSIONﬂ

This study focused on the design and development of an HIV/AIDS database
and an SIMS, which could be used as an information gathering and
management tool in South Africa for the management of HIV/AIDS. As the
necessary physical infrastructure is not yet in place for an effective
management of HIV/AIDS in South Africa, the research was motivated by the
need to provide a “virtual” infrastructure of support. In essence, the
development of the SIMS is to properly administer and retrieve the patient-
medication related data, locate the HIV/AIDS patients and the existing
infrastructure, contribute to decision-making and policy development in view

of providing a spur to improve health care service and delivery.

The review of literature on the treatment of Tuberculosis and the control of
Malaria has acknowledged the relevance of SIS in the health management
framework. It has shown that SIS holds promise for the management of
HIV/AIDS. The author has drawn on some of the findings and experiences
reported in the literature, in order to design and develop an HIV/AIDS

database and SIMS to address the issues of data distribution and management.

The Gugulethu community in the Nyanga district in the Western Cape
province in South Africa has served as a pilot project to establish parameters
and benchmarks that could be used in other communities. The standard of
living of the residents and the different existing infrastructure in the
community were described and the impact of the HIV/AIDS pandemic on the
people was featured. The challenges that the staffs at the clinic were facing

with the paper-based management system have been thoroughly described.
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The need for a database system in the Gugulethu community clinic has also
been addressed for it could serve as an effective tool to support data collection,
recording and updating. By keeping all the patient-medication records
digitally, information retrieval will no longer be a tedious task of looking

through volumes of paper records.

Addressing the first objective of the study, the design and development of an
HIV/AIDS database was proposed which offered a solution to the Gugulethu
HIV/AIDS clinic to record, maintain and administer information about HIV
infected patients. The needs and expectations of the prospective users have
been addressed and the data requirements for the development of the database
have been analysed. The concepts of data acquisition, access and
confidentiality have also been featured. The database has represented a
significant step forward and with the application of SIS, the system could help
to address the various needs of physicians, health managers and health

officials in terms of decision-making and policy-making.

The second objective of the thesis entailed the design and development of a
SIMS. The different stages involved in the development of the SIMS
encapsulate the translation of patient-related information into the system and
the spatial distribution of the HIV/AIDS patients. The SIMS’s ability to
collate, integrate and display population-based data and infrastructure data
warranted a broader, more holistic perspective on the health of the population.
The SIMS has delivered the complete requirements for a data-driven
information system and has featured numerous functionalities. It could be
regarded as a virtual information bank that allows focused, long-term and cost

effective HIV/AIDS management thus contributing to health development.
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The last objective of the dissertation was to evaluate the SIMS. The
evaluation of the SIMS was carried out during the last phase of the thesis and
involved doing a presentation to the prospective users. The feedback and
responses of the prospective users on the SIMS have been discussed. The two
main concerns of the users included the transition from paper-based
management system to a computerised management system and the issue of

confidentiality. These concerns have been documented.

Based on the findings of this study, it can be noted that implementing the
SIMS to manage HIV/AIDS across South Africa is a long-term undertaking.
SIMS cannot miraculously solve the HIV/AIDS pandemic across South Africa
but is seen as an innovative information-gathering tool that can be employed
in the mobilization and response to the disease. The SIMS can perform
several functions, fulfill many roles and may provide tremendous
opportunities in HIV/AIDS patients’ health informatics in South Africa. The
functions of the information management tool would be to properly administer
and retrieve the patient-medication related data, locate the HIV/AIDS patients
and the existing infrastructure in view of providing a spur to improve health
care service and delivery. The technology is regarded as a vehicle for
facilitating public health planning and contributing to community-based

decision-making and policy development.
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This study has addressed a SIMS, which could offer a “virtual” infrastructure

of support for the management of HIV/AIDS in South Africa. The design and
development aspects of the information management tool have been discussed

but there are certain areas that could be investigated and developed further.

Firstly, complete medical records of patients are very valuable information
and can open new dimensions of research. Instead of the HIV/AIDS database
standing alone, other databases such as Tuberculosis, Malaria etc can be
integrated into the SIMS. In this regard, the HIV/AIDS, Tuberculosis and
Malaria patients can all be mapped spatially, enabling physicians and health
officials to visualise the three different patterns and to draw comparisons
among the three most important diseases in South Africa. The overlay of the
HIV/AIDS, Tuberculosis and Malaria distribution can also identify critical
“hot spots” where additional support is needed. The three databases residing
in the SIMS can provide a powerful management and decision-making support
system that enables decision-makers to identify population health needs and
prioritise these needs, configure health care delivery systems, evaluate and
service utilization and health outcomes. In addition, collaborative projects and
data access, distribution and sharing among the country’s health centres can
ensure a continuous and current understanding of the diseases profile in South

Africa.



Recommendations 78

The SIMS can also be extended to manage inventories in other areas of a
health centre. It can be linked to a pharmaceutical information system for
dispensary medication and drug supply management. By providing an instant
and much needed communication link between physicians and pharmacists,
less time can be spent on inventory management since whenever the stock is
low, new orders can be placed. The combination of a laboratory information
system to the SIMS is also possible thus supporting the issuing of laboratory
reports such as blood group tests. The ability to link different datasets can

further help in the planning of cost-effective interventions.

Lastly, the author recommends that the implementation plan of the proposed
SIMS should initially involve a needs assessment study (See Nxumalo 2003).
In addition, since confidentiality, protection of privacy and high level of
sensitivity are attached to HIV/AIDS related information, database
programmers should be hired to deal with the access policy and encryption

i1ssues.



References and Bibliography 79

Abeysekera T, Goonewardena DM, Jayasundera G, Muthuwatte L, Kotta PK,
Senanayake T, Carter R, Mendis KN, Wickremasingke AR. The use of GIS in Research
and Control of Malaria. Available:

www.gisdevelopment.net/aars/acrs/ 1996/ts11/ts11006.shtml. 10 October 2002.

Aboumrad T, Bursaw M, Ginsberg M. AIDS Surveillance with GIS. Available:
http://www.esri.com/library/userconf/proc01/professional/papers/pap442/p442.htm. 10 June
2002.

Acacia 1999. Communities and the Information Society in Africa. Studies and Reports by
Categories. Copyright © 1999 International Development Research Centre, Canada.

Available: http://www.idrc.ca/acacia/stcat.htm. 5 July 2003

Ahmed AA 2001. NEW OPPORTUNITIES FOR NOVEL DRUGS AND VACCINES
AGAINST HIV/AIDS AND OTHER MAJOR AFRICAN DISEASES. Positioning UCT and
SA to exploit such opportunities from biomedical research. New Series No. 221. Published

by the University of Cape Town, Department of Communication & Marketing.

AIDS and Society Research Unit 2001. University of Cape Town. Available:
http://www.uct.ac.za/depts/csst/asru.htm. 25 March 2002. Last Updated: 29 August 2001.

Alcorn K 2002. Third of South African children could be orphaned by AIDS by 2015.
Available: http://www.aidsmap.com/news/newsdiaply2.asp?newsID=150. 20 June 2002,
Posted on 19 June 2002.

Ancona M, Coscia E, Dodero G, Earney M, Gianuzzi V, Minuto F, Virtuoso S 2002.
WardInHand: Wireless Access to Clinical Records for Mobile Healthcare. Available:
http://www.disi.unige.it/person/DoderoG/wihpaper.htm. 27 March 2002. Last Updated: 22
Jan 2002.

Anderson S, Torugsa K, Nitayapan S, Brown A, Sangkharomya S 2002. GIS Assists
Public Health Campaign in Thailand. Available:
http:/www.esti.com/news/arcuser/0702/thaihiv 10f2.html. 09 October 2002. Posted on 18
July 2002.




References and Bibliography 80

Andrianasolo H, Nakhapakorn K, Fages D, Gonzalez J, Barbazan P. A Methodology in
Detailed Environment Mapping for Viral Disease Survey. Available:

www.gisdevelopment.net/aars/acrs/ 1999/ts13/ts13037.shtm]. 10 October 2002.

ArcGIS™ 8: The Complete Geographic Information System. An ESRI White Paper, March
2003.Available: http://www.esri.com/library/whitepapers/pdfs/arcgis8.pdf. 12 OJuly 2003.

Asmal E 2001. Treatment Action Campaign: Fighting for affordable treatment for people
with HIV. Research and Documentation South Africa Human Rights Commission Private

Bag X2700 Houghton 2041 South Africa.

Atzeni P, Ceri S, Paraboschi S, Torlone R 1999. Database Systems concepts, languages
and architectures. Published by McGraw-Hill Publishing Company, Shoppenhangers Road,
Maidenhead, Berkshire, SL6 2QL, England.

Balaji LN. GIS in health. Available:
www.gisdevelopment.net/application/ health/overview/healtho0003.htm. 10 October 2002.

Barks-Ruggles E, Fantan T, McPherson M, Whiteside A 2001. The Economic Impact of
HIV/AIDS in Southern Africa. Conference Report #9. Available:
http://www.brook.edu/dybdocroot/comm/ConferenceReport/cr09.htm. 26 June 2002.

Bartnof HS 2000. Internet Computer Service Could Increase Adherence to Drug Dosing.
Available: http://www.aidsmeds.com/news/v07280002.html. 5 July 2002.

Bennett C, Ferlie E 1994. MANAGING CRISIS AND CHANGE IN HEALTH CARE.
Open University Press, Celtic Court 22 Ball moor, Buckingham MK 18 IXW.

© Beyond Online Limited 2000. MEDICATION TIME. Available:
http://www.beyond2000.com/news/story-374.html 21 December 2001.

Benson J 2001. LBS Technology Delivers Information Where and When [t’s Needed.
Available: http:/www.geoplace.com/bg/2001/0201/02011bs.asp. 26 June 2002.




References and Bibliography 81

Boulos M K, Roudsari A 2000. Health Geomatics. MIM Centre, School of Informatics City
University, London, UK. Available:

http://www.soi.city.ac.uk/~dk708/index.htm. 20 May 2002. Last Modified: 19 December
2000.

Bretas G 1996. Geographic Information Systems for the Study and Control of
Malaria. Available:
http://www.xerxes.sph.umich.edu.2000/geomed/modules/intro/Srilanka/bretas.html. 25
February 2002. Last Updated: 23 February 1996.

Bruder R 1996. GIS in Health: A Review and a Proposed Application. Available:
http://maps.unomaha.edu/Peterson/gis/Final Projects/1996/Bruder/FINAL4.HTM. 20 May
2002.

Buckeridge D, Purdon L, the South East Toronto Urban Health Research Group 1998.
Health Data Mapping in Southeast Toronto: A Collaborative Project. Available:

http://www.atsdr.cdc.gov/gis/conference98/proceedings/proceedings.html#volume2. 15
March 2003.

Busgeeth K 2001. DESIGN OF A HERITAGE REGISTER USING A GEOGRAPHICAL
INFORMATION SYSTEMS APPROACH. Bachelor of Science in Geomatics Thesis,

Department of Geomatics, University of Cape Town.

Busgeeth K, Rivett U 2003. The Use of Information Technology in the Management of
HIV/AIDS. Poster presented at the South African Aids Conference, August 2003, Durban,
South Africa.

Buve A, Bishikwabo-Nsarhaza K, Mutangadura G 2002. The spread and effect of HIV-1
infection in sub-Saharan Africa. Available:

http://www.thelancet.com/journal/vol359. 10 June 2002. Posted 8 June 2002.

Byounggon K, Basedow C 2001. Development of a Medical Information System in order to
minimoze preventable medical errors. Available:
http://www.isye.gatech.edu/~tg/courses/6219/assign/fall200 | /medicallnformationSystem/inde
x.htm. 5 May 2003.




References and Bibliography 82

Byrne E, Sahay S undated. Health [nformation Systems for Primary Health Care: Thinking
About Participation. Available:  http://www.aueb.gr/ifip-isglob03/proceedings/43%20-

%20Byrne.pdf. 15 July 2003.

Carter M 2002. South African HIV infections level off at a quarter of the adult population.
Available: http://www.aidsmap.com/news/newsdisplay2.asp?newsID=149. 20 June 2002.
Posted on 12 June 2002.

Cinti S K 2000. Adherence to Antiretrovirals in HIV Disease. Available:
http://www.medscape.com/viewarticle/410347. 10 June 2002.

Connor SJ, Thomson MC, Flasse S, Williams 1996. The Use of Low-Cost Remote Sensing
and GIS for Identifying and Monitoring the Environmental Factors Associated with vector-
Borne Disease Transmission. Available:
http://www.idrc.ca/acb/showdetl.cfm?&DID=6&Product ID=495&CATID=15. 09 October
2002. Posted on 23 February 1996.

Conrad E R 2001. Tracking Diseases with GIS. Available:
http://www.esri.com/news/arcuser/070 1/wnvirus.html. 27 February 2002. Last Updated: 3
July 2001.

Countryman Media undated. The name of the township: Gugulethu. Available:

http://www.countryman.co.za/travel/townships/gugulethu.htm. 26 February 2003,

Davis W S, Yen D C 1999. The Information System Consultant’s Handbook: Systems
Analysis and Design. CRC Press LLC.

Di Luzio A, Srinivasan R, Gollapalli J, Sumaya C 1999. Public Health Analysis Using
[nternet and GIS. ESRI Users Conference 1999. Available:
http://www.esri.com\library\userconf\proc99\proceed\papers\pap698\p698.htm. 20 May 2002.

Dodero A G, Minuto F, Guida M. Mobile computing in a hospital: the WARD-IN-HAND
project. Available: http://www.disi.unige.it/person/DoderoG/wih/articolosac.pdf. 27 March
2002.

Dorrington R, Bourne D, Bradshaw D, Laubscher R, Timzaeus I M 2001. The Impact of
HIV/AIDS on adult mortality in South Africa. Technical Report. Burden of Disease

Research Unit medical Research Council.



References and Bibliography 83

Ebohon O J, Rodrigues A J, Field BG, Traut M 2000. PERCEPTIONS AND
ATTITUDES TO ENVIRONMENTAL POLLUTION, CONTROLS AND REGULATION
BY THE POOR: A CASE STUDY OF SELECTED TOWNSHIPS IN THE WESTERN
CAPE. Proceedings: Strategies for a Sustainable Built Environment, Pretoria, 23-25 August
2000.

Available:http://buildnet.csir.co.za/SSBE/Proceedings/PDF/Ebohon,%20F iled,%20Rodrigues,

%20Traut.pdf. 26 February 2003.

Edwards B 2002. The RUTLAND HERALD Online - Talking Business: GIS is a well-kept
secret. Available: http:/rutlandherald.nybor.com/Business/Story/45065.html. 6 May 2002.
Last Updated: 8 April 2002.

Embi P J 2001. Information at hand: Using handheld computers in medicine. Cleveland
Clinic OF Medicine, Volume 68, Number 10, October 2001. Available:
http://www.ccim.org/pdfiles/EMBI1001.PDF. 27 March 2002.

EVALUATION OF HIV/AIDS COUNSELLING IN SOUTH AFRICA 1999. Tender No:
TR 724 SP. Intervention linked research and pilot projects in the area of HIV/AIDS care,
counselling and support. Department of Health, November 1999. Available:

http://www.nuac.za/department/data/psychdonfinalreport.pdf. 27 March 2002.

Fitch C J, Briggs J S, Beresford R A 2000. System issues for successful telemedicine
implementation.  Healthcare Computing Group. Department of Information Systems.

University of Portsmouth, Burnaby Terrace, Portsmouth, UK.

Garner B J, Zhou Q, Parolin B P. The Application of GIS in the Health Sector: Problems
and Prospects. Available: http://www.geog.hkbu.edu.hk/qzone/Research/Papers/egis93.pdf.
01 March 2002.

Ghosh M, Lal S, Nathawat MS. Spatial Decision Support System using GIS based
infrastructure: Planning in health & education for Ranchi district. Available:

www.gisdevelopment.net/application/ health/overview/healtho0008.htm. 10 October 2002.

Geographic Information Systems (GIS). A Geographic Information System for Leprosy
Elimination.  Available: http://www.who.int/lep/Monitoring and Evaluation/gis.htm. 10
October 2002.




References and Bibliography 84

GIS for Health. GIS FOR YOUR SPECIALITY. Available:
http://www.gis.com/speciality/health. 27 February 2002.

GIS in Health 1999. GIS for Health Care Today and Tomorrow. Available:
http://www.esri.com/news.arcuser/0499/umbrella.html 27 February 2002. Last Updated: 30
April 19996.

Gray A 1999. Performing an-in-depth situation analysis of drug management system in a
health system. Initiative for Sub-District Support. Health Systems Trust. November 1999.
Published by: The Health Systems Trust 401 Maritime House Salmon Grove Victoria
Embankment Durban 400].

Green J, Escobar F J, Waters E, Williamson IP 1998. Design and implementation of a
Geographic Information System for the General Practice Sector in Victoria, Australia.
Available:

http://www .gio.unimuenster.de/beitragge/ausg99 1/julie green/julie green.htm. 01 March
2002.

Gunawardena DM, Muthuwattac L, Weerasingha S, Rajakaruna J, Kumara WU,
Senanayaka T, Kotta PK, Wickremasinghe AR, Carter R, Mendis KN. Spatial Analysis
of Malaria Risk in an Endemic Region of Srilanka. Available:

www.gisdevelopment.net/application/ health/overview/healtho0008.htm. 10 October 2002.

Harrison B 1998. Non-adherence; The Achilles heel of multiple-drug therapies. Obtained

from Chiedza Dondo, Department of Geomatics, University of Cape Town.

Healthlink Bulletin 2002. Suffer the Children. Available:
http:/news.hst.org.za/view.php3?id=20020606. 10 June 2002. Posted 6 June 2002.

Heard J 2002. Tackling TB with cellphone technology. Doctor sends patients reminders to
take their medicine. Available:
http://www.sundaytimes.co.za/2002/06/02/news/cape/nct0].asp. 3 June 2002. Posted on 2
June 2002.

Hightower AW 1995, Building a Geographic Information Systems (GIS) Public Health
Infrastructure for Research and Control of Tropical Diseases. Available:
http://www.cde.gov/ncidod/eid/vol Ino4/hightow.htm. 09 October 2002. Last Updated: 15
January 1996.




References and Bibliography 85

HIV/AIDS/STD Strategic Plan For South Africa 2000-2005. AIDS HELPLINE, February
2000. Available: http:/www.gov.za/documents/2000/aidsplan2000.pdf. 6 March 2002.

Hugo G 2000. HOW CAN SPATIAL INFORMATION SYSTEMS ASSIST IN THE FIGHT
AGAINST HIV/AIDS? Paper prepared for the National Symposium on “every Eight
Seconds: AIDS Revisited” organised by the National Academies Forum and the National

Library of Australia, National Library Theatre, Canberra.

Ickovies J R. Adherence to Antiretroviral therapy Among Persons With HIV/AIDS:
Breakthroughs and Barriers. Available:
htip://www.mcmahonmed.com/works/CHARTS/adhere/default.html. 27 March 2002.

Informational mapping and spatial approach to HIV/AID interventions. Available:

http://www.pactworld.org/Aidscorps/HIVAIDS Tooll3.pdf. 01 March 2002.

Johnson C P, Johnson J. GIS: A Tool for Monitoring and Management of
Epidemics.Available:
http://www.gisdevelopment.net/application/health/planning/healthp0003.htm. 01 March 2002.

Johnson L, Dorrington R 2001. The impact of AIDS on Orphanhood in South Africa: A
Quantitative Analysis. Centre for Actuarial Research (CARE). A Research Unit of the
University of Cape Town. CARE Monograph No. 4.

Kacprzynski GJ, Roemer MJ, Hess AJ 2002. Health Management System Design:
Development, Simulation and Cost/Benefit Optimization. Available: http://www.impact-
tek.com/download/papers/p117f gjk.pdf. 13 August 2002.

Kim TS. Understanding Medication Compliance in elderly Patients with CHF: The Benefits
of Technology. Available:
http://www.nyu.edu/pages/nursing/rsearch/tech.html. 5 July 2002.

Kirby R S, Foldy S L 1998. The Role of Geographic Information Systems in Population
Health. Available:

http://www.atsdr.cdc.gov/gis/conference98/proceedings/proceedings.htmlfvolume2. 15
March 2003.




References and Bibliography 86

Kolb K P 2001. Medical Center Improves Community Programs with GIS. Available:
http:/www.esri.com/news/arcuser/0701/baystate.htm}. 27 February 2002. Last Updated: 3
July 2001.

Kumar N. Locational analysis of public and private health services in Rohtak and Bhiwani
districts, (India), 1981 to 1986. Centre for the Study of regional Development Jawaharlal
Nehru University, New Delhi-110067. Available:

www.gisdevelopment.net/application/ health/planning/healthp0001.htm. 10 October 2002.

Laurini R, Thompson D 1992. Fundamentals of Spatial Information Systems. Copyright ©
1992 by Academic Press Limited.

Lavanchy D 2001. “EPIDEMICS: PROPERTIES, SURVEILLANCE, AND EARLY
WARNINGS” WORLD HEALTH ORGANIZATION. Scientific Colloquium January 26,
2001. Available: http://www.scillog.gsfc.nasa.gov/lavanchy.htm. 27 February 2002.

Laymon P 1999. Spatially Enabling Vital Health Data. Available:
http://www.esri.com/news/arcuser/0499/vital.html. 27 February 2002. Last Updated: 30 April
1999.

Leewannapasai S, Durongdej S, Sowana A. Application of Geographic Information
Systems (GIS) for analysing and Planning of Reproductive Health Services in Pattani
Province. Available:

www.gisdevelopment.net/application/ health/overview/healthp0011.htm. 10 October 2002.

Le Sueur D, Ngxongo S, Stuttaford M, Sharp B, Maharaj R, Martin C, Brown D.
Toward a Rural Information System. Available:

http://www.idrc.ca/books/focus/766/sueur.html. 13 August 2002.

Liao H, Laymon P, Shull K 1998. Automated Process for Accessing Vital Health
Information at Census Tract Level. Available:
http://www.atsdr.cdc.gov/gis/conference98/proceedings/proceedings.htmlévolume2. 15
March 2003.

Longley P A, Goodchild M F, Rhind D W 1999. GEOGRAPHICAL INFORMATION
SYSTEMS. Principles and Technical Issues. Volume 1&2. Second Edition, John Wiley &

Sons.



References and Bibliography 87

Loslier L 1996. Geographical Information Systems (G1S) from a Health Perspective.
Available: hitp://www.idrc.ca/books/focus/766/loslier] .html. 01 March 2002. Last Updated:
23 February 1996.

Love Life South Africa 2001, Impending catastrophe revisited an update on HIV/AIDS
epidemic in South Africa. Copyright © Henry J Kaiser Family Foundation 2001,

Maciaszek LA 1990, DATABASE DESIGN and IMPLEMENTATION. Department of
Computing Science, University of Wollongong. © 1990 by Prenctice Hall of Australia Pty
Ltd.

Mandayam G. Geographic Information Systems: A Planning tool for human service
agencies. Available: www.gisdevelopment.net/application/health/overview/healtho0007.htm.

10 October 2002.

Marble D F 1988. In CONCEPTUAL DESIGN OF A GIS-BASED LAND INVENTORY
MODEL FOR URBAN INFORMAL SETTLEMENT LAND MANAGEMENT. Yirenkyi S
Y 2000. Master of Science in Engineering (M.Sc. (Eng.)) Thesis, Department of Geomatics,

University of Cape Town.

Martin C, Curtis B, Fraser C, Sharp B 2002. The use of a GIS-based malaria information
system for malaria research and control in South Africa. ScienceDirect — Health & Place,

Volume 8§, Issue 4, December 2002, Pages 227-236.

McDonald D 2000. IMMIGRATION AND HOMELESSNESS IN THE NEW SOUTH
AFRICA. Available:

http://gsilver.queensu.ca/~mspadmin/pages/Project Publications/Papers/Immigrat.pdf. 26
February 2003

McDonough D 2002. Wireless Technology in the Pipeline. Available:
http://www.newsfacot.com/perl/story/18474.html. 3 July 2002.

McFadden F R, Hoffer J A, Prescott M B 1999. Modern Database Management. © 1999
by Addison-Wesley Educational Publishers, Inc.

Medical Research Council of South Africa 2001. ANNUAL REPORT: 2000 —2001.
Research highlights: Health Systems and Policy. Available:

http://www.mrc.ac.za/annualreport/health.htm. 26 June 2002.




References and Bibliography 88

Meert J, O’Neill K. HealthMap: Data management and mapping for public health.
Available: http://www.who.int/emc/healthmap/healthmap.htm!. 27 March 2002.

Muller R J 1999. DATABASE DESIGN for SMARTIES. Using UML for Data Modeling.
© 1999 by Morgan Kaufmann Publishers, Inc. All rights reserved. Printed in the United

States of America.

Ngcoloto L. 1989. GUGULETU — A TOWNSHIP IS CREATED, YOUTH CULTURES
EMERGE 1959 — 1986. B.A. (HONS) THESIS, Department of History, University of Cape

Town, South Africa.

Nuttall I, Rumisha D W, Pilatwe TRK, Ali HI, Mokgweetsinyana SS, Sylla AH, Talla I
1996. GIS Management Tools for the Control of Tropical Diseases: Applications in
Botswana, Senegal, and Morocco. Available:
http://www.idrc.ca/books/focus/766/gunawar.html. 10 October 2002. Posted 23 February
1996.

Nxumalo V 2003. Cell-Life: A Needs Assessment Study For An HIV/AIDS Management
Tool. MSc Thesis, Department of Civil Engineering, University of Cape Town, South Africa.

Office for Aboriginal and Torres Strait Islander Health Division 2003. The Management
of HIV/AIDS. Commonwealth Department of Health and Aged Care. Available
http://www.health.gov.au/oatsih/pubs/hiv.htm. Last updated: 10 July 2003

Oranga H M 1996. A GIS Approach to the Determination of Catchment Populations around
Local Health Facilities in Developing Countries. Available:
http://www.idre.ca/books/focus/768/orang.html. 01 March 2002. Last Updated: 23 February
1996.

OTTER TAIL COUNTY 2002. GEOGRAPHIC INFORMATION SYSTEMS. Available:
http://www.co.otter-tail.mn.us/gis/e91 1 addressing.htm. © Copyright 2001/02 County of Otter
Tail, Minnesota. 6 May 2002.

Pan American Health Organization. Geographic Information Systems in Health (SIG-EP1).
Available: http://www.paho.org/English/SHA/shasig.htm. 01 March 2002.




References and Bibliography 89

Payi N, Kete L, Morgan J, Thomas K. CLUTCHING ON TO HOPE. Memory Box
Project. Stories from the Pandemic Series. AIDS and Society Research Unit. Centre for
Social Science Research. University of Cape Town. Available:

http://www.uct.ac.za/depts/cssr/asruwrk/panl.pdf. 26 June 2002.

Peters B, Sastry J, Paithankar N. Health GIS in India. Available:
http://www.gisdevelopment.net/application/health/overview/healtho0004 htm. 27 March
2002.

Pillay R. Using Computer-assisted Cartography and GIS to thematically portray the
prevalence of HIV/AIDS and its demographic consequence in South Africa. Available:
http://www.tutor.petech.ac.za/unigis/Postgrad/Workshops/PET%202000/Abstract/Rpillay0l.h
tml. 27 February 2002.

Porter V 2002. Angels on the Web: helping Children and Their Families Cope With Aids.
Available: http://www.medscape.com/viewarticle/433150?scrmp=aids-051702. 10 June 2002.
Posted on 17 May 2002.

Post GV 1999. Database Management Systems. Designing and Building Business
Applications. © 1999 by the McGraw-Hill Companies, Inc. Printed in the United States of

America.

Potgieter A, Cooper A, Van Dam C J, Becker C J, Williams B G, MacPhail C. Mapping
the distribution of the HIV/AIDS epidemic. Available:
http://www.csir.co.za/aidsproject/papers/moppc1098.htmi. 27 February 2002.

Ramsay S 2001. “Shocking” AIDS data released in South Africa. Available:
http://www.thelancet.com/search/search.isa. 10 June 2002. Posted: 20 October 2001.

REGIONAL COMMITTEE FOR THE EASTERN MEDITERRANEAN 2001.
TECHNICAL PAPER: HEALTH AND MEDICAL INFORMATICS IN THE EASTERN
MEDITERRANEAN REGION. Forty-eighth Session Riyadh, Saudi Arabia, 30 September —~
3 October 2001. Available: http://www.emro.who.int/RC48/RC486.htm. 01 March 2002.




References and Bibliography 90

Reissman D B, Staley F, Curtis G B, Kaufmann R B 2001. Use of Geographic Information
System Technology to Aid Health Department Decision Making about Childhood Lead
Poisoning Prevention Activities. Environmental Health Perspectives, Volume 109, Number
1, January 2001. Available:

http://www.esri.com/library/reprints/pdfs/reissman.pdf. 27 February 2002.

Richards T B, Croner C M, Rushton G, Brown C K, Fowler L 1999. Geographic
Information Systems and Public Health: Mapping the Future. Public Health Reports 1999,
114:359-373.

Ringwall E, Krinsky E 2001. Going Mobile: From eHealth to mHealth. Available:
http://www.daou.com/Press/White Papers/mHealth White Paper April 2001.PDF.
6 March 2002.

Rivett U 2000. The Development of an Integrated Information System for Archaeological

Heritage Documentation, PhD Thesis, University of Cape Town.

Rivett U 2002. Introducing Celilife. World Summit, August 2002, Johannesburg, South
Africa.

Roux L M 2000. USING LIS IN THE DEVELOPMENT OF LAND TENURE
ARRANGEMENTS IN COMMUNAL PROPERTY ASSOCIATIONS: A STUDY OF
ALGERIA. Master of Science in Engineering (M.Sc. (Eng.)) Thesis, Department of

Geomatics, University of Cape Town

Sadiq Z, Ramalingam M, Venugopal L. GIS for public health management. Available:
www.gisdevelopment.net/application/ health/overview/healtho0006.htm

10 October 2002.

Savio R 1995. DEVELOPMENT. JOURNAL OF THE SOCIETY FOR INTERNATIONAL
DEVELOPMENT 1995:2. Fighting Back: HIV-AIDS and Development. © Society for

International Development 1995.

Schwabe C 2001. African Renaissance: Towards the Development of a Spatial Information
System for Socio-Economic Development in Africa. 5" AfricaGIS Conference, Nairobi,
Kenya, 5-9 November 2001. Available:

http://www .hsrc.ac.za/gis/papers/AfricanRenaissance/addendumI.html. 09 October 2002.




References and Bibliography 91

SEMCOR ~ INFORMATION SYSTEMS AND SERVICES GEOGRAPHIC
INFORMATION SYSTEMS. Health Care. Available:

http://www.corpweb.semcor.com/gis/solutions/industry.health.html

Sengupta A. Design and Implementation of a Database Environment for the Manipulation of
Structured Documents, Available: http://www.cs.indiana.edu/~asengupt/thesis/oral/oral.html.

13 August 2002.

Shabot M M, Bates D W, Gardner R M, Jenders R A 2000. AMIA 2000 Panel
Presentation. Advanced Clinical Alerting Systems: Do They Impact Patient Outcomes?
Available: http://www.amia.org/pubs/Symposia/D200575.pdf. 6 March 2002.

Shaikh N, Abdullah F 2001. The Provincial & District HIV Antenatal Survey. Department

of Health, Provincial Administration Western Cape, Cape Town, South Africa.

Sheaff R, Peel V 1995. MANAGING HEALTH SERVICE INFORMATION SYSTEMS:
AN INTRODUCTION. Open University Press Celtic Court 22 Ballmoor Buckingham MK18
1XW.

Shepherd JC 1990. Database Management: Theory and Application. Duquesne University.
© RICHARD D. IRWIN, INC., 1990.

Simon S A 1999. Box: Iceland’s Health Records Database. Available:
http://bioethics.georgetown.edu/nbac/briefings/apr99/iceland.pdf. 13 August 2002. Posted on
4 January 1999.

Simoni J M 1998. THE BODY: AN AIDS AND HIV INFORMATION RESOURCE.
BODY POSITIVE. Keeping It Up: Maintaining Adherence to Antiviral Therapies. Apr/May
1998, Volume XI, Number 3. Available:
http://www.thebody.com/bp/aprmay98/antiviral.html. 27 March 2002.

SOUTH AFRICAN BUSINESS COALITION ON HIV and AIDS 2002. A South African
Business Response to the HIV and AIDS Epidemic. Obtained from Dr Rivett, Department of
Civil Engineering, University of Cape Town, South Africa.

South African Health Review 2001. Published by the Health Systems Trust 2001, Designed
and Printed by the Press Gang, Durban.



References and Bibliography 92

South Africa Survey 2000/2001. SOUTH AFRICAN INSTITUTE OF RACE RELATIONS
JOHANNESBURG 2001.

Spinello E F, Fischbach R 1998. A Public Health Information System for Conducting
Community Health Needs Assessment. Available:
http://www.atsdr.cdc.gov/gis/conference98/proceedings/proceedings.html#volume2. 15

March 2003.

Srivastava A, Nagpal BN. Mapping Malaria. Available:

www.mrc.ac.za/mrcnews/feb2002/malaria.htm. 10 October 2002.

Stamper D, Price W 1990. DATABASE DESIGN & MANAGEMENT. An Applied
Approach. Management Information Systems, University of Northern Colorado. © 1990, by
McGraw-Hill, Inc.

Stolworthy Y, Suszka-Hildebrandt § 2001. Mobile Information Technology at the Point-
Of-Care. Available: http://www.mpalm.com/mitatpoc.htm. 27 March 2002.

Studach JR 2001. AN ASSESSMENT OF THE COMPUTING HABITS OF HEALTH
PROMOTION PROFESSIONALS. Msc Thesis, Faculty of the College of Arts and Sciences

of American University. Available:

http://www.american.edu/academic.depts/cas/health/nchf/archives/pubsmasterstitle.html. 13

August 2002. Last Updated: 10 December 2001.

Suresh B. GIS as a tool for monitoring Health Management Information System. Available:

www.gisdevelopment.net/application/ health/planning/healthp0006.htm. 10 October 2002.

Sweeney AW 1998. The Application of GIS in Malaria Control Programs. Secretariat of the
Pacific Community. B.P D5 Noumea Cedex 98848, New Caledonia. Available:
http://divcom.otago.ac.nz/sirc/webpages/Conferences/SIRC98/98 Abstracts/98Sweeny/Sweeny
.pdf. 09 October 2002.

Tabnak F, Tholandi M, Kunihoim M 2001. A SPATIAL STUDY OF AIDS
SURVEILLANCE DATA BY DEMOGRAPHIC SUBGROUPS IN CALIFORNIA.
California Department of Health Services Office of AIDS, HIV/AIDS Epidemiology Branch.
Available: www.dhs.cahwnet.gov/ps/ooa/Reports/ PDF/GISReport! 25.pdf. 20 May 2002.




References and Bibliography 93

Tanser F C, Le Sueur D 2002. The application of geographical information systems to
important public health problems in Africa. International Journal of Health Geographics

2002, 1:4

Tanser F, Wilkinson D 1999. Spatial Implications of the tuberculosis DOTS strategy in rural
South Africa: a novel application of geographical information system and global positioning
system technologies. Tropical Medecine and International Health, Volume 4 No 10, PP 634-
638.

Taylor V 1998. HIV/AIDS & Human Development South Africa. Team for the Preparation
of South Africa Human Development Report 1998.

Technical Addendum (1). Financial Assessment of Current and Integrated HIV/AIDS Policy
Strategies. Obtained from Dr. Ulrike Rivett, Department of Civil Engineering, University of

Cape Town.

The ALPHA Roundtable Group 2001. ALPHA — Africa’s Leading Priorities for
HIV/AIDS. A Consensus Statement. Available:
www.axiosint.com/en/press’ALPHA%20Consensus.pdf. 26 June 2002.

Treatment Action Campaign 2001. Treatment Action Campaign (TAC) e-newsletter to 3
August 2001. Available: www.tac.org.za/newsletter/ns03 08 2001.txt. 26 June 200].

Turisco F, Case J 2001. Wireless and Mobile Computing. Prepared for California
HealthCare Foundation. Available:

http://www.chcf.org/documents/ihealth/WirelessAndMobileComputing.pdf. 27 March 2002.

Turunen P 2001. TUCS Thesis. SELECTING EVALUATION METHODS FOR HEALTH
CARE IN INFORMATION SYSTEM ~ A STAKEHOLDER VIEW. Available:
http://www.tucs.fi/Magazin/2001/N2/ThesTurunen.pdf. 13 August 2002.

United Nations Population Fund 2002. Fiscal Review Reveals Impact of HIV/AIDS in
South Africa. Available: http://www.aegis.com/news/irin/2001/IR011020.html.
26 June 2002.




References and Bibliography 94

U.S. Congress 1995. Bringing Health Care Online: The Role of Information Technologies.
Office of Technology Assessment. Washington, DC: U.S.Government Prssinting Office,
September 1995. Available: http://www.emory.edu/WHSCL/HealthCareOnline Toc.html. 12
March 2002

Van Niekerk M 2002, Survey Finds Most Companies Have Formal HIV/AIDS Policy.
Available: http://allafrica.com/stories/200204170050.html. 26 June 2002. Posted on 17 April
2002.

Warren S, Craft R 1999. Designing Smart Health Care Technology into the Home of the
Future. Available: http://www.sandia.gov/CIS/6200/Telemedicine/docs/futurehome.pdf. 6
March 2002. I.ast Updated: 25 March 1999.

Whiteside A, Sunter C 2001. AIDS:THE CHALLENGE FOR SOUTH AFRICA.© 2000
Human and Rousseau (Pty) Ltd and Tafelberg Publishers Ltd.

Wiid S 2000. "The Software Development of the Tenement Information Management

System”. B.Sc. Geomatics Thesis, Department of Geomatics, University of Cape Town

Yirenkyi S Y 2000. CONCEPTUAL DESIGN OF A GIS-BASED LAND INVENTORY
MODEL FOR URBAN INFORMAL SETTLEMENT LAND MANAGEMENT. Master of
Science in Engineering (M.Sc. (Eng.)) Thesis, Department of Geomatics, University of Cape

Town.

Personal Communication:

Bekker LG, 2002/2003: Department of Medecine, UCT Medical School
Benvie E, 2002: Project Manager, Deloitte & Touche Corporate AIDS Survey
De Kock S, 2003: Data Manager, Somerset Hospital

Greene D, 2002: Chapel Street Clinic, Woodstock

Kramer S, 2002: Head, AIDS Research Unit, Metropolitan Group

Orrell C, 2002/2003: HIV Research Unit, The University of Cape Town

Panter C, 2002: Coordinator, DaimlerChrysler South Africa HIV/AIDS Programme
Regensberg L, 2002: Senior Medical Advisor, Medscheme’s Integrated Care Division

Reuter H, 2002: Medecins sans Frontieres primary care based ARV programme in Khayelitsha
Magwa J, 2003: Registered Nurse, Gugulethu community clinic

Marks AS, 2002: Senior Lecturer, GSB; UCT HIV/AIDS Working Group

Matoti K, 2003: Physician, Gugulethu community clinic



Appendix A ]

APPENDIX A: PAPER-BASED COLLECTION OF DATA
AT GUGULETHU COMMUNITY CLINIC

Falder number:

[Date aof form compietion (de/mmivy)-
Name and surname:

Oate of birth (da/mmvyy): [Male or female: o E — ]
|10 mo.: - —

Address: T T S
}Re!atlonship status: single with pariner

___\ duration:
S | i ]
—1 | s
) {Housing: farmal informal  other
Na. of chiildren: [ o I

. GIS reference:
Na. of economic dependents. ! ~ 1

income per month (in rands) L:“_._

jServiced? yes ng
Na. of people in the household:  adults L ]
children 1 Frabable roule of HIV infection: 1. Heterosexual
o o 2. Homosaxual
| Jauge spoken at home: L_ - 1 ! 3. Vertical (MTCT)
4. Blood praducts
Second langauge? [ 1 { 5.1v drug user
6. Unknown
Level of education? 1. School: standard I j
2. Callege or university Reterred ta Nemzamo by: 1. Self
3. Other 2. False Bay Hospital
4. None 3. Ocean View Clinic
77777 5. Unknowrni . 4. Other
Clinical Infarmation: ]
Qccupation status: 1. Emplayed - larmai
2. Employed - informal or casual Height (cm): [ - ]
3. Unemployed
4, Pensioner Weight (kg) :
5. Home-maker
6. Disability grant Is patient pregnant? No Yes NA
7. Student
8. Other On TB therapy now? No yes - slart date:
-
. T o J Previous luberculosis: No yes - date;
ate of first posilive HIV test (@dmovyyy: If yes, fully reated? No yes unknawn
Flace of diagnasis: o J
Chest XR (baseiine): 1. Normal
Date of last nagalive HIV test (gammiyy): Datetadmmiyy;: 2. Old wuberculosis
(if available) 3. Active tuberculosis
- ‘ 4. Other pathology
Disclosure of status: 1. Nowody Last pap smear (far women (aafmmiyy):
(at firsi visit) 2. Spouse anly
3. Employer VDRL status: Positive  negative  unknown
4. Family
5. Communily Person completing farm:

Appendix A shows the data form for collecting HIV/AIDS patient data at the
Gugulethu HIV/AIDS clinic. The relevant fields were translated into the
HIV/AIDS database.
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APPENDIX B: HIV/AIDS PATIENT DATA

Appendix B shows the HIV/AIDS patient data obtained from the UCT Lung
Institute. The data includes the patients’ number, age, gender and stage of

HIV. The CD4 count and the viral load of the patients are also provided.

eck-2 week 16 |[week

Pt No. [CD4 Viral load |CD4 16VL Age Sex Stage
MP0O1 245 500000 Died 42 Female 4
YB002 (127 2611 192 <50 41 Female 2
MNO003 Defer 31 Female 4
MP004 Defer 51 Female 4
MBO0O0S5 |10 33140 Died 31 Female 4
SM006 (7 110804 Died 35 Male 4
JG0O07 [204 108572 447 <50 28 Female 4
IS008 |58 379887 143 <50 30 Female 4
ING009 Defer 37 Female 4
PMO010 (69 71328 197 <50 48 Male 3
FNO11 [115 38437 279 <50 43 Female 3
VS012 35 212027 193 <50 40 Female 3
SP013 |20 60505 Defer 34 Female 4
TNO14 |139 174905 284 <50 28 Female 3
SMO015 (86 176511 186 <50 45 Male 3
MNO016 (194 227222 387 <50 33 Male 4
VNO17 |46 42011 110 <50 42 Female 4
TDO18 [120 427149 218 <50 38 Male 4
DB019 (54 295048 182 <50 38 Female 4
INNO020 |73 73351 235 <50 36 Female 3
JJ021 Died Male 3
KX022 |15 207558 211 74 36 Male 3
VN023 162 81906 270 <50 41 Female 3
INM024 |67 281913 340 340 34 Female 3
PMO025 3 112356 113 494 34 Female 4
70026 100 276426 Died Died 34 Female 4
FA027 (124 173581 371 69 29 Female 2
INGO28 (37 35359 Perm defer [Perm defer |41 Male 4
XP029 (83 500000 477 <50 24 Female 4
L.CO30 |5 20977 32 <50 31 Female 4
NS031 |192 5228 224 <50 29 Female 4

C032 104 113375 Died Died 27 Female 3
YF033 |143 150000 411 <50 40 Female 4
LF034 |60 58593 Defer 30 Female 3
L.Q035 |4 38889 185 522 35 Female 4
MMO036(7 3875 140 <50 26 Female 3
MBO037 |213 25344 431 <50 40 Male 2




INB038 203 305554 555 <50 31 Female 3
PF039 (15 122010 61 <50 32 Male 4
SB040 (157 2786 230 <50 50 Female 3
INHO041 (117 42854 280 <50 24 Female 3
SX042 (7 191490 147 <50 28 Female 4
INB043 [42 181815  [Died 42 Female |4
SB044 |111 45313 204 <50 28 Female 4
MDO045 |46 500000 193 1669 32 Female 4
INQO46 209 38010 Defer 29 Female 3
TN047 22 500000 246 <50 32 Female 4
TNO048 |11 355981 died died 40 Male 4
NMO049 [22 60352 295 <50 29 Female 4
INMO050 (155 44276 Defer 29 Female 3
MMO51[{Perm Defer 32 Female 4
DGO052 |123 302086 92 <50 34 Male 3
ZS053 (173 28732 232 <50 39 Female 4
TMO054 |51 38500 92 <50 31 Male 3
INPO55 (100 19001 167 <50 53 Female 4
LS056 |147 62238 Defer 38 Female 4
PMO057 (60 124556 Defer 25 IFemale 4
CMO58 |77 103616 55 Male 3
CMO059 |83 9210 114 <50 31 Female 3
TMO060 (7 133796 53 <50 29 Male 3
GNO061 (84 127017 36 Female 4
KMO062 |12 187512 28 Female 3
INZO63 |268 Defer 31 [Female 2
TNO064 |23 431646 23 Female 4
S065 [22 500001 Died 31 Male 4
MC066 (82 430070 30 Male 4
INN067 [180 56433 34 Female 2
SL068 24 284981 50 Female 2
INS069 [Perm Defer 38 Female
FN070 |81 14109 36 Female 3
INS071 |107 181678 31 emale 2
FG072 1452 26135 Defer 39 Female 4
72J073 |19 39800 35 Female 4
INBO74 (148 225907 37 Female 3
INK075 24 Female 3
BNO076 |Died Died 28 Female 3
XF077 |68 13678 7 Female 3
TS078 (73 97518 38 Female 4
PMO079 |115 118819 Defer 34 Male 4
INWO080|105 32031 30 Female 3
BLO81 (252 94040 34 Female 4
TS082 [Perm Defer 48 Male 4
INMO083 (174 264493 Defer 42 Female 4
TP084 [Perm Defer 30 Female 4
NAO085 257 91622 40 Female 4
INMO086 (49 >500000 23 Female 4
GL087 [24 >600000 38 Female 3
FMO088 |Died Died 46 Female 3




AN089 Defer 24 Female 4
ZM090 |15 119458 Defer 35 Female 4
LC091 |76 112471 40 Male 4
WD092 24 92795 42 Male 4
INS093 |167 46673 Defer 29 Female

SZ094 27 487102 36 Male 4
NMO095 |134 87763 31 Male 4
MP096 (31 452741 Defer 49 Male 4
INM097 (34 284533 Defer 40 Male 3
BNQ098 [117 161708 43 Male 3
[.M099 (44 426614 37 Male 4
ADI100 (93 47639 28 Male 4
MM101[294 7952 Defer 28 Male 3
INS102 |319 38686 Defer 30 Female 4
BH103 275 149388 Defer 39 Female 4
INT104 |52 11540 29 Female 3
PD105 |119 130416 Defer 38 Male 3
MJ106 Defer 32 Male 4
UN107 |132 12585 38 Female 4
INN108 (54 66650 Defer 27 Male 3
INN109 |132 12589 Defer 42 Female 3
TS110 146 55862 Defer 30 Female 1
PNI111 (153 188794 Defer 35 Female 3
MS112 232 20461 35 Female 4
MM113[23 120661 32 Male 3
BF114 (110 139105 38 Female 3
ZN115 483 8114 31 Female 1
MS116 |Died 23 Female

INM117 (14 212637 25 Female 4
TF118 37 Female 3
IND119 (165 36027 31 Female 3
120 30 220310 42 Male 4
121 88 93677 36 Male 4
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APPENDIX C: THE HIV/AIDS DATABASE

= HIV/AIDS Database Management Systemn

HIV/AIDS Database Quit

Gugulethu Community Clinic
Western Cape, South Africa

=70 T ! AppoimmentRzpoxtl
Adherence Report
Symptom Report |
Alert Report
Allergy Report |

The main interface of the HIV/AIDS database is similar to a switchboard form
whereby the users can click on any of the above buttons to view, update or

even add records.



£ HIY ‘AIDS Database Management System e o = IU’L”

HIV/AIDS Database : Home l

@ INFECTED PATIENTS 1 [

Pmpmoml|-—| Patient Clinical} l[ Patient Fi Jl PmmMedimHm:y} Patient Miscell 3

The different stages of the virus Stage OFHIV
Cells per microlitre  CD4 Count |

Copies per millitre ~ Viral Load

Record: uln” 1 'lnl'-foii < | _'_I—,

On clicking on the Patient command, the users are prompted with an ‘HIV
infected patients’ interface allowing them to access further information about
respective patients including personal, clinical, financial and medical

information.

1 Patient Personal

Patient Personal Info Back

> [Patienam

Surnamse Tshithiwa ] J

Name Madikane |

Street (86 NY 3 ]

Suburb |Gugulethu | *

Exven @3 J

Telephone 6503579 1

Cell I0927602716

Gomdex '

Dawomir

Add ' Delete l Savel View/Update l -

Record: U4 | « |7 1 _» | »l|b3k]|of 20 <] | Lr—l

Records can be viewed, updated and deleted and users are also allowed to add

and save new records.



7 tbWPatientClinicalinfo

Patient Clinical Info [Back] |-
| Climican 1] Date OfChesiXR 1 |
PatiextD — voRLSmes [ ]
Height [ 1.68]
Weight

SRR —

StartOfTreatment

DisclosureOfSiars

A

TBStatus F pl
ChesiXRBaseline | ‘

Addl Delete I Save ' View/Update I
<| |

Record: 4| < |7 1 _» | »l|p¥] of 1 (Filtered)

e

Records can be viewed, updated and deleted and users are also allowed to add

and save new records.

8 frmPatientFinancial

Patient Financial Info Back |
g — —
atientiD
OcupationStatus [Plumber ]
IncomePerMonth |[Rs00 ]
NumberOfChildren
NumberOffconomicDependens [ 4] fe

NumberOfadulisinThe Household

INumberOfChildrenin TheHousehold |:l

Add Delete I Save l
Ad|
<

Record: 14| < [T 1 _» | pI|p%|of 20 | | i

Records can be viewed and deleted and users are also allowed to add and save

new records.



B frmPatientMedicalHistory

Patient Medical History Info Back I
» | MedicalHistoryID W
PatiemitD
Date OfFirstPositive Test
Place OfDiagnosis [Gugulethu |
Date OfLasiNegative Test
ProbableRoute O finfection [Drug |
PreviousTB J B

IsPrevious TBFullyTreated

U—q—z_
=]

Date OfLasiPap Smear
Add Delete I Save I =l
Record: 14| < [T 1 _» [ »1[p¥]of 20 | s | |

Records can be viewed and deleted and users are also allowed to add and save

new records.

& frmPatientMiscellaneousinfo [ZI@{E]
Patient Miscellaneous Info Back =
¥ | Miscenaneousmm
oo
NextOfKinName [Buthelezi i
Relationship Status [8ingle -
WithParinerDuration [ |
Languag SpokenAiHome [Xhosa |
SecondLanguage IEIU l | 5
Level OfEducation [Grade 7 ] 7
Add | Deletel Save l -
Record: 14| < [T 1 _» [ »1[px] ad] s _»j_|
R SR

Records can be viewed and deleted and users are also allowed to add and save

new records.



B frmStageOfHIV

Stage of HIV Back

e —
S I—

Stage OfHIV [Final |

Add l Deletel Save | Query

Record: 14 | I T 1 _» | »l|p3k]| of 20 < | |

Records can be viewed and deleted and users are also allowed to add and save

new records. Queries can also be carried out to compare the different stage of

HIV against the different visit at the clinic.

& frmCD4Count E[@[g]
CD4 Count T = i
» | cD4Countn I | i
Clinie Vit —
AmounilnCellsPexrMicroLitre 197 Wy

Add Delete I Save I Query l =
- LOE |

Record: 14 | ¢ |] 1 > | >l |p3k]| of 20 |

e

Records can be viewed and deleted and users are also allowed to add and save
new records. Queries can also be carried out to compare the different CD4

Count against the different visits at the clinic.

B frmViralload

ClimnicVisitlD [ 1]
AmounitinCopiesPexMilllitre [z1328 ]
Add I Delete I Save I
Record: 14| <« | 1 _» | »1|¢p3k]| of 20 1l

Records can be viewed and deleted and users are also allowed to add and save
new records. Queries can also be carried out to compare the different Viral

Load against the different visits at the clinic.



B frmPhysician

Physician Back
[ * | promtcianto [—

PhysicianSurname [Mever ‘I

PhysicianName [Janine ]

Building [Loresta |

Sireet |[Hope |

Suburb Rondebosch |

PosialCode {7700 |

Deparimeni [HIvsAIDS 1

Telephone |6503589 |

cen
| Add Delete Save I View/Update I -
| Record: 14| < I[T 1 > L o1 |pok]|of 2 TS _.r"

Records can be viewed, updated and deleted and users are also allowed to add

and save new records

8 frmTherapeuticCot

msellor

=19

-

Therapeutic Counsellor Back

Therapeutic CounselloxiD
Therapeutic CounsellorSurname
Therapeutic CounsellorName
Sixreet
Suburh

Exven
Telephone
Cell

Add I

Delete |

[Khumalo

[simphile

[82 NY 21

IGuguIethu

[6145

l |

Save |

Record: 14 | || 1[0 8K | 4] Ib*l of 4

View/Update J

;I__I;I_I

Records can be viewed, updated and deleted and users are also allowed to add

and save new records




B frmClinicVisit

Clinic Visit Back
*| clinicvisian 1
PatienaD
PhysicianID
Date OfClinic Visit
ReporTime
Diagnosis [Stable ]
PatiemtWeight [ s I
Add | Deletel Save |
s

Record: 14 | { “ 1 g |N |b—>k-| of 20 < ] ]
S B

Records can be viewed and deleted and users are also allowed to add and save

new records.

& L
House Visit o
| Housevistum [ 1
-
'l'lwrapeuﬁcCotulsello
£
Date OfHouse Visit
ReperTime
Add I Delete I Save I
> |'—_I

Record: 14 | ] 1 > | »1|pk]| of 20 «| |

Records can be viewed and deleted and users are also allowed to add and save

new records.



& frmAdherenceReport

Adherence Report e
*oreem Suckmcnied [

House VisitlD [ ] PillCount

L OneDayage

DrugType [Efavirene - | TwoDaysage [ 9

DrugType2 [Neffinavir - | ThreeDaysage [

DrugType3 {Ritonavir -

Dosingiabg

Desing Times [3 1

DrugSideEffect [ |

SideEffectStaried [ |

Add Delete| Save | Queryl Report |

Record: 14| « [T 1 » |[»1|p%]of 40 «| | >|L|

Records can be viewed and deleted and users are also allowed to add and save
new records. Queries can also be carried out to monitor the adherence pattern

of the patients. Clicking on the command ‘Report’ can generate reports.

51 frmAppointmentReport

Appointment Report =

*| sppotmimensn [ W
Climevistap [ 7]
House VisitlD {:l
Daite OfAppointment i

ReporTime
Add | Delete | Save |
Record: 14| < |] —1 _ > |1 |pk]|of 12 0 | _LJ__II
e e et e Mt B e R A ot i it i e il i e s

Records can be viewed and deleted and users are also allowed to add and save

new records.



B frmSymptomReport

(=i

Symiptom Report e
Back |
> sympiamm [E—
ClinicVistaD
HlouseVistan —
SympiomType [Abdomen Pain ~]
Severity [Moderate =~ o
Add | Deletoil Save I s
| Record: 14| [ 1 » [pi|px|[ofS < { _»_r_l

Records can be viewed and deleted and users are also allowed to add and save

new records.

& frmAlertReport

Alert Report
Back

> | Atexan R |

ClinicVistan

House VistD —

Description [Breathing Problems P

Add Delete | Save l !

Record: 14| ¢ [T 1 _» | »1|p*x]|of 10 < | LFJ

Records can be viewed and deleted and users are also allowed to add and save

new records.

E frmAllergyReport

Record: 14| < |T 1 > | »ipk|of s

Allergy Report Back
> | Anergym
ClinicVisiun L 4
AllergyType [Penicillin ]
Comment r J
Add I Delete l Save |

Records can be viewed and deleted and users are also allowed to add and save

new records.
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APPENDIX D: THE SIMS

The attached CD contains the HIV/AIDS database and the SIMS. To run the
database, Microsoft® Access is required and the SIMS runs on ArcGIS 8.2.

On opening the CD-Drive, the user will be prompted to the HIVAIDS
database and the SIMS folder. The SIMS folder contains the Gugulethu
Shapefiles folder, the SIMS ESRI Arcmap document and the Spatial

Information Management System database.

In case, the layers cannot be viewed in the SIMS ESRI Arcmap document, the

respective layers can be added ( $ button) from the Spatial Information

Management System database.






