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Executive Summary

Our Organization : ConnectMed is a South Africa& Kenyanonline medical practice that allows
patients to seek treatment from GPs over video for common ailments, either directly through its web
application (ConnectMed Prime) or indirectly through its clinic customers (ConnectMed Care). While
the company currently services private patients and clinicswe wish to additionally service the

public system that caters to almost 80 percent of theddith African population, given oursocial
mission of improving healthcare for all South Africans.

Project Objectives: Our Apprenticing with a Problem (AwP)Project focused on firstly
understanding the major challenges and pain points within the South African public healthcare
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system at the primary and secondary levels and secondly evaluating the potential for a software
solution to help solve some of these problems.

Project Methodology: In order to pinpoint healthcare challenges that generalize across the country
and across the healthcare system, we chose to (1) visit facilities across three provinces (Gauteng,
Western CapeNorth West) that properly reflect the healthcare system at large, (2) visit all types of
facilities that sit within the primary and secondary levels of care (primary clinics, district hospitals,
regional hospitals) as well as a few tertiary facilities tainderstand the interface between the two,

(3) visit facilities that span geographic types (remote rural, rural, urban) agitial interviews with
stakeholderssuggested that facilities in each type faced different challenges and (4) approach four
types ofstakeholders (GPs, nurses, facility managers, ICT professionals) that represent the various
healthcare system perspectives. From there, we structured problem categories (operations,
incentives, etc) to inform our data collection method. In order to evaluatsoftware solution
feasibility, we broke down feasibility factors into categories (environmental, human, budgetary,
political) to also inform our data collection method. Once we completed data collection, we planned
to brainstorm potential product offerin gswithin the team, which would inform our solution ideas.

Data Collection Methodology: While we relied on both primary and secondary data collection,
primary data collection represented the bulk of our work hours as well as the major basis for our
analyss. We utilized several collection processes (interviews, shadowing, focus groups) that gave us
a view of both what stakeholders see as core problems and what we observe to be core problems.
We also relied on interactive tests to explore some of the techlugy feasibility factors.

Analysis & Findings: We found core pain points to sit within four main categories: human resource
challenges, physical resource challenges (consumables and equipment), coordination challenges and
information challenges, which areof course all interrelated. Findings around technology feasibility
showed that human and political/management factors are often the most important and most

lacking in implementing technology solutions in the current system; environmental factors are also
lacking but potentially insurmountable.

Solution ldeas : We developedthree software solutionideasthat we as an organization could
consider pursuingin the future to address the most pressing problems we foundql) a USSD+Web
Messenger Application to Connect Nursted PHC Clinics with Private GP, (2) a Hospital Bed
Electronic Resource Management system and (3) an Interfacility Directory & Messenger.

Section 1
Problem Definition

1.1 About our Organization

ConnectMed (connectmd.co.za connectmed.co.kgis a South African& Kenyansocial enterprise
that seeks to enable all Africans to live healthier, longer, and happier lives, irrespective of income
level. It has developed an online telehealth platform that allows doctors to te¢ patients for common



ailments over video, either directly through its web application (ConnectMed Prime) or indirectly
via clinic customers (ConnectMed Care). Servicing both upper and lower income groups allows the
venture to be financially sustainablefinancing product development and startup costs for lower
income product offerings with upper income profits
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Figure 1: ConnectMed Service Offerings

1.2 AwP Project Objectives

While ConnectMed has previously focused on serving the private sector,i80 1 £ 31 OOE | £AOEAA
population uses the public healthcare system (SouthAfrica.info, 2012) and thus, the company is now
keen to understand how it can service the public sector in order to make the most impact. To this
end, ourApprenticing with a Problem (AwP) Projectfocused on understanding challenges within the
South African public healthcare system and evaluating the potential for softwatigased solutions.
More specifically, our objectives were to:
1. Identify root causes of core paint points at the primay & secondary healthcare levels that
generalize across provinces
2. Evaluate the feasibility of a piece of software or web application solving these pain points
which breaks down into a few questions
We hadspecific interest in primary & secondary healthare levels given this is where wdelt
communication technologies like ous could have gA AOA OO Ei PAAOS8 )#BB O Al Ol xE/
Department of Health is currently putting most of its focus and thus likely most of its budget.

1.3 Context for the Reader : South Africa & its Healthcare System

South Africa is a middleincome country with 54 million in population, split into 80% black and 20%
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the highest GDP per capita. That said, since before thisrdantling of its legally institutionalized

segregation policies (apartheid) in 1994, South Africa has struggled to find its footing. The newly



elected African National Congress (ANC) government inherited an economy wracked by long years

of internal conflict and external economic sanctions, along with a mandate to integrate the

previously disadvantaged majority into the economy and reduce inequality. While the government

initially brought down inflation, stabilized public finances, and attracted some foreig capital,

growth was subpar and the country struggled through the late 2000s recession unlike other

emerging markets (IMF, 2012). In February of this year, the South African Finance Minister, Pravin
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for 2016, down from 1.7%), 25% unemployment, and a continuously depreciating currency (halved

in value over last 5 years) (BBC, 2016).

Since colonial times in the 19th century, South Africa has had a dual {gi¢ and private) healthcare
system, though the rise of private care and private medical insurance grew most substantially in the
post-war apartheid era. During apartheid, virtually the entire white population had shifted away

from the free health servicegrovided by the government, with 95% of noRrwhites remaining reliant
upon the public sector for treatment. Post apartheid, the public health system was transformed into
an integrated, comprehensive national service, where previously fragmented and raciabegregated
system was consolidated into one national and nine provincial health departments, with primary
health care delivered via a district health system. Primary health care became available without cost
to users, while secondary and tertiary service required some patient payment (Coovadia et. al.,
2009). Today, individuals earning R6000 (about 20% of the population) or more a month are
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Section 2
Project Methodology

2.1 Methodology to Understand Pain Points (Objective 1)
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system. The system is enormous, incorporating 4,200 public health clinics aB@6 public hospitals,

serving 42 million citizens, and costing the country over 8.3% of its GDP. It is also extremely

complex, with nine provincial administrations, four levels of care, and huge variance in burden of

disease and resources from one facilitto the next. The sheer size and intricacy of the system made

it essential for us to develop a methodology through which to uncover a representative picture of the

key pain points that exist within it.

2.1.1 Accounting for Variance between Regions

While a national Department of Health has ultimate ownership over the administration and
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comprehensive health services in South Africa has largely been decenizad to the nine provinces.




There is significant variance between these provinces, including their administrative structures
(largely driven by regional politics), their demographics (disease burden, population density), and
simply their physical remoteness (access to teaching institutions, critical supplies). Western Cape,
for instance, is widely recognized to have an efficiently run system when compared with its
neighbors; we wanted to avoid focusing on pain points that would be unique to the system itape
there. In order to account for these differences, we therefore decided to target facilities in at least
three provinces.
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Figure 2: Map of South Africa by Province (Source: Booking South Africa)

2.1.2 Accounting for Variance within Regions

Our preliminary conversations also indicated that many of the differences that existed between
different provinces also existedwithin them. For instance, an urban area in Mpumalanga Province
may see higher rates of trauma (from automobile accidents), while airal part of the region may see
higher incidences of malaria. In order to ensure that our research would provide a representative
picture of widespread challenges, we therefore decided to target facilities in urban, semiban, and
remote-rural settings.

2.1.3 Accounting for Different Levels of C are
There are four levels of care officially designated by the Department of Health:

1. Primary Clinics: Primary care facilities, which include both local clinics and community
health centers, are designed as the entry point for South Africans seeking medical care.
Clinics provide basic primary care, are generally open for 8 hours per day, and are often
managd A AU OPOAI EA esteAillly fufse practiiobeksD @ith weekly visits
from a local doctor.Community Health Centers provide all the same services offered at
clinics, as well as 24hour maternity and emergency care.

2. District Hospitals (Level 1): Alevel above clinics and community health centers, district
hospitals provide a wide range of inpatient and outpatient services. These services generally
include emergency, pharmacy, family medicine, obstetrics, pediatrics, geriatrics, and some
basic surgeies (Cullinan, 2006).

3. Regional Hospitals (Level 2): Regional hospitals provide specialized treatment in at least
five of the following areas: surgery medicine, orthopaedics, paediatrics psychiatry, diagnostic
radiology, and anaesthetics. (Cullinan, 2006)

4. Tertiary Hospitals (Level 3): Tertiary hospitals, many of which are associated with medical
schools, provide more specialized levels of treatment (like cardiothoracic surgery).




In order to uncover key pain points at and between all levels of care, we deed to focus our
analysis on the facilities that serve the widest range of patienmtsprimary clinics, district hospitals,
and regional hospitals. We decided to omit tertiary hospitals because this was not a priority for the
Cas mentioned in Section 1.

2.1.4 Developing a Target Facility Matrix

Given the analysis mentioned above, we developed a matrix that would help to ensure we
would capture insights from all facility levels within each target geography.

Table 1. Extract of original target facility mat

rix developed by the team

Primary Healthcare Level (PHC District Hospital Secondary Hospitals
Clinics)

Remote Rural 2 1 1

Rural 2 1 1

Urban 2 1 1

2.1.5 Identifying Key Players

With our facility selection process complete, we next turned to mapping major participants in and
stakeholders of the public health system, from the practitioners (doctors, nurses), to the

administrators (hospital CEOs, politicians), and to patients. AnYfl |
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pain points would require an understanding of each of these groups. We therefore identified four
target interview and/or shadowing candidates for our planned site visits.

1. General Practitioners: In the public healthcare sgtem, they are referred to as medical
officers (MO). In addition, newly graduating doctors and pharmacists are required to
complete a year of compulsory community service in understaffed hospitals and clinics
especially in remote, senturban areas under the Internship and Community Service
Programme (ICSP). These practitioners are enlisted in the staff headcount as interns and
community service practitioners. The latest healthcare provider category is clinical
associates (CAs). CAs complete ay8ar Bachel® 6 © D OT COAI AT A AOA AAIT A O
make diagnoses, prescribe appropriate treatments and undertake minor surgical procedures
under the supervision of Medical Officers. To derive maximum information, we believed that

it would be beneficial to interact with all of these practitioners.

2. Nurses: Broadly, there are 2 categories of nursing practitioners. The first category is
referred to as enrolled nurses. These nurses are entigvel nurses who usually have basic
skills in midwifery. The second categorys Advanced Practise Nurse (APN) or Primary
Health Care (PHCihurse. These practitioners have irdepth knowledge, expertise and
decision-making ability in a few specialised areas such as midwifery, psychiatry and
paediatric nursing.

3. Facility Managers: Onthe administrative side, we needed to interview and observe clinical
and hospital managers. In some instances, the managers are doctors and nurses themselves.



In some cases, the clinical managers report to Family Physicians who have a cluster of clinics
under their supervision.
4. Information and communication technology (ICT) departments:  We also had to speak
with the custodians of the information and technology systems at these facilities. These
people ranged fromclerks AT A AQA A Apersdpasihkudal dinics to IT professionals
with the experience to implement and roll out new systems. Some of our questions needed to
be technical. For example, we wanted to find out data upload/download speeds, bandwidth,
device specifications. We were aware that such g@stions would not be answered by clinical
individuals or teams.
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where we would ask interviewees to direct us to persons they felt would be relevant to our
discussion and findings. This is often referred to as snowball sampling in statistics (Atkinson & Flint,
2001). We felt that this would be a beneficial tool in our data collection as given our time constraints,
OEA OET OEAAOOS 1 £ OEdinabétaripdiEioh fo @dkisehiod® dolild spdald 1 A
with to understand the pain points better.

2.1.6 ldentifying Key Questions

Once we had developed a list of the facilities and health workers we would be targeting through our
analysis, we developed aimitial list of the type of information we would seek to obtain through our
primary research efforts. Again, our goal was to create an overarching structure through which to
reveal key pain points in the system. We therefore broke down our informatiogathering efforts

into four key categories, which would feed directly into our questionnaires for healthcare facilities.

1. Operational Information
2. Health Worker Information
3. Patient Information

2.2 Methodology to Evaluate Technology Solution Feasibility
(Objective 2)

Our second objective for the project was to evaluate the feasibility of a software or web application
solution in addressing key pain points in the system. In order to conduct this assessment, we
evaluated feasibility fom all possible angles:
1. Could software help address any of the pain point points uncovered through our work to
achieve the first objective?
2. Are environmental factors conducive to the proposed software solution (e.g. Is there
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literacy among health workers at all level of care?)?



3. Are human factors conducive to the given software solution (e.g. will workers be incentivized
to adopt the software?)?
4. Are budgetary factorsconducive to the given software solution (e.qg. is there sufficient
financing for this solution to be viable?)?
5. Are political factors conducive to the given software solution? (e.g. would districts be able to
coordinate sufficiently to make an integrated slution work?)?
.1 OA OEAO AOACAOAOU AT A Pi1TEOEAAT EAAOI OO0 AOA AT T C
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political hierarchies were not found given proje¢ time restraints and we felt this was something we
could explorein the future.

Given our goals in evaluating the feasibility of a solution, we added the following to our categories of
guestions:

1. Technology and Infrastructure Information
2. Financial Information

Section 3
Data & Interviews

3.1 Context
Before starting this project, one of our company advisors had these insights on data collection
1. 91 &6 EAOA Oi OAITE xEOE PAITPI A Oi1 OHikespadti O1 Ad O

researching on thelnternet, reading journals and papers on the topic, the context and the

challenges is valuable. The research facilitates with the formulation of several hypotheses.

However, the testing of such hypotheses and the subsequent acceptance or rejection of the

same is heavily reliant on the findings from speaking with South Africans who are actively
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likely to lead to inaccurate and misleading information. It is imperative to speak with

multiple persons on the same issue so that we can get differgmérspectives and deduce for
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In addition, to the core lessons shared bgur advisor, our preliminary research and previous
experience in information gathering pursuits suggested that we remind ourselves dfi¢ following:
3. Beware of the ludic fallacy: i.e. mistaking a model of human behaviour, for the real world
(Taleb, 2007). In other words, what people say they would do or do is not the same as what



they actually do in practice. Hence, reliance on the spokevord (interviews) is not sufficient
to ascertain veracity of a scenario or situation. Interviews should be backed by observation
or shadowing in the form of walkabouts and walkthroughs.

4. Avoid confirmation biases: Our own research and convictions often leads into certain
predetermined paths of investigation and from thereon, we are looking at ways in which we
can reassure and confirm our existing understanding. To avoid this, our line of questioning
had to be operended and conversational. We neededtoreni A T OOOAT OAO 11 O OI
anything in our questions.

5. One-size fits-all is unlikelytowork: ) O EO Ei BT OOAT O O1 O1 AAOOOAT A
AEOAAOGAR EEOOI OEAAT AT A DPi1EOEAAI AITC C I C
not comparable with that of North America, Continental Europe or Asia. The incidence of
HIV-AIDS being T A AAOA ET DI EI 68 4EA AOOOxEEI A OxEEOA
apartheid had a deeprooted impact on the nation. As a result, different provinces of the
country are in varying stages of development. Provinces are managed by different pimil
parties as well and thus, the management of the healthcare system is different across the
provinces. The tiered structure that begins at the clinics (primary) level and ends with
university/central hospitals (quaternary) level requires that we addressdifferent regions
and tiers in our coverage to get an overall perspective of the system. Our data gathering and
collection had to be tailored to target all of these essential elements.

3.2 Data Collection Method

3.2.1. Data Collection Strategies

We pursued both primary and secondary data collection strategies to achieve the project objectives.

Secondary data collection relied upon online journal and literature reviews, with focus on

understandngOEA EEOOI OEAAT AT 1 OA@O A AkeBystdm ad it® diifent! £AOEAA S
state. For primary research collection, given the challenges that we knew we would face with

obtaining approvals to visit facilities, we agreed that the design style of our study would have to be

exploratory and observational (trying to understand situations in a given context) rather than

experimental where we could possibly test the impact of a technological breakthrough or

intervention.

We designed our primary data collection methodology such that it would address the follamg 4
guestions which reflect back on the two objectives described in Section 1:
1. What do they say they do? (their impressions, opinions, policies)
2. What do they actually do? (reality! Although one will see a snapshot of this, at best)
3. What could they do? (identifying a range of possibilities and outcomes)
4. What should they be doing? (limited by context, capabilities and constraints)

1. What do they say they do? : This is best addressed through the interview process. This method
was foremost in our data cokection process. We wanted to arrange for a combination of group and
individual interviews. In addition, we had the benefit of referring to readily available secondary

sources of data such as statistics from the national population census and more specific&tandard



Treatment Guidelines and Essential Medicines List that is published and updated by the Department
of Health, South Africa. We knew that we could assess the extent to which the guidelines were being
followed by comparing our primary data findings with these secondary sources.

2. What do they actually do? : The best way to capture reality is to observe and shadow people at
the facilities. We also knew that a majority of our opemnded questions during a typical interview
would emerge from whatwe would observe at the facilities.

3. What could they do?: Focus group discussions and idea generation sessions allow participants to
discuss their views in a context where they are able to agree or disagree with each other. Not only do
participants themselves arrive at some possible solutions to challenges in such sessions, we knew
that as facilitators of these discussions we would be able to explore a range of opinions and possible
outcomes. The inconsistencies and variations in their experiences wabliilso enable us to identify

gaps and flaws in a particular process.

4. What should they be doing?: This will be answered by oursolution ideas. The answer would
have to take into consideration guestions on current enabling technologies at thacilities, are they
being used, how much of a leap is it from where they are now and where we would like them to be.
We had to review and ask specific questions on constraints (budgetary allocations, decisimraking
capabilities and rights) to determine £asibility and practicality of our recommendations.

3.2.2 Data Collection Processes
As explained above, we used a combination of interviews, shadowing, and focus groups to collect
primary data and built structured processes to approach each one.

Intervie ws

Bearing in mind the context of our research and the data collection method devised, we prepared
interview question scripts tailored for nurses, GPs, patients and administration. These questions
acted as a guideline for us during the interview. At theasne time, we were cognisant of the need to
askopenrAT AAA NOAOOETT O O AAOEOA AAAEOQOEITT Al EIT A&
AO OEA Al ETEAed )1 A EAx AOAET OO1 Oi ET ¢ OAOOEI
health practitioner. Here are some extracts of those script questions:
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Clinic Manager
Operational Questions: Operational and budgeting questions (to be directed at
“clinical managers,” who we assume are NOT health professionals)
1. Operations
a. Workers
i. Number of employees (full-time/part time)
i. Quality (Rank provider quality of care)
iii. Do you provide training for staff?
iv. Staff turnover
v. Frequency of GP visits
b. Operational
i. Volumes—daily and hourly (doctor days vs. other days)
ii. Average wait time for patients
iii. How does the process of prescribing work?
iv. [(Location])
c. Patients

i. Socioeconomic status of patients
ii. Operating Hours
d. Healthcare Outcomes
i. Types of services and test capabilities (e.g. emergency care?)
ii. Type ofhealth professionals (public health nurses vg. clinical
assistants)
e. Incentives

i. KPIs by Department of Health?
Clinic Worker (Nurses)
d. Operations (include same operational questions from clinical managers)
i. Shadowing/typical day
ii. Awverage time per patient
iii. Mostcommon ailments
iv. Whatlevel of experience and training?
v. Whatlevel of support do they receive from higher medical
professionals
vi. Stress/exhaustion (observe vs. ask?)
vii. Normal working hours?
viii. Whatis your biggest stress?
e. Technology
i. Whatdevices do they use
ii. Trytech literacy test?
f. Demographics
i. Age
ii. Gender
iii. Place



Doctors:
We're going to start with some general questions about your experience.

Age

What is your level of medical training?

How did you come to work at the clinic?

. How long have you been working at the clinic? How long do yvou plan to continue
working at the clinic?

5. How many days per week do you work at the clinic?

6. Where do you work the remaining days of the week?

7. Who determines your schedule?

8. How long does it take you to get to the clinic?

oW

We're now going to ask you some more specific questions about your work at the
clinic.

9. How many patients do you see on an average day working at the clinic?

10.How many of those patients do you refer to another hospital on average?
11.What types of cases do you tend to refer most frequently? Are patients generally
referred for further diagnostic work or for a higher level of treatment than the clinic
is able to provide?

12.Do you consult with other health professionals in your personal network when
working at the clinic?

13.What percent of the patients you see each week are being treated for chronic
conditions?

14.How would you rank the quality of care provided at the clinic?

a. Poor

b. Fair

c. Average

d. Good

e. Excellent
Figure 3: screenshots of script questions for different workers

Figure 4: In the middle of an interview with Facility Figure 5: Asking questions to the Clinic Manager as we
(Tshepong, Klerksdorp)Administrator walk about (ltireleng Clinic, Johannesburg, Gauteng)



Shadowing
In shadowing, we took photos & videos to capture work flow.

Most primary & secondary healthcare facilities in South Aita follow the Triage process,. In essence,

it is a process wherein the degree of severity of a condition determines the order in which it is
treated. The Triage is, therefore, a starting point for daily operations. We agreed that a walkabout or
walkthrou gh of the Triage process would provide us substantial information on the functioning of
the facility even without having to ask any questions. We had also decided that as the processes
would increase and run into parallel flows, we would split up and obsee the actions of respective
stakeholders in their processes and return to compare and contrast our observations and assess
them with our interview findings. The actual task would involve capturing as many photographs and
videos as possible provided requige permissions are given so that they serve as a repository of
references

Figure 6: Shadowing Surgeon doing a C-section
(Sabie, Mpumalanga)

Focus Groups

We organised a focus group session at Bertha Gxowaspital, Johannesburg where we managed to
arrange an idea generation session. The discussion was led by the Facility Manager. The session was
also attended by (1) a resident doctor in internal medicine, (2) the Head Matron, (3) the

Administration Director of the facility and (4) the Information and Communication Technology (ICT)
Manager.

The session was unigue in that every participant shared their pain points and also suggested what
could be done to address those pain points. These suggestions were pftpialified by other

participants as they would cite other nuances of the same problem or more recent developments

and why the suggestion would not work or was already being addressed. These checks and balances
refined our information. For example, the re&lent doctor suggested that one technology solution

could be in the area of monitoring viral loads of chronic HIV patients. He felt that there was no

tracker that would prompt the system the date of previous count and the viral load count and when
the nextcount was due. He felt that if the system could prompt both the facility and the patient that
the next count was due, they would be able teegularize and monitor patient-health better. This



would also prevent a lot of duplication of work as very often falities test viral loads more often

than necessary because there is no sharing of information and no record of the last viral load. This
seemed to be a genuine problem and we felt that there was a scope for technology to address this.
However, the Faciliy Manager stepped in to say that this was being addressed already and is
expected to be rolled out in 2017. The focus group helped us to understand the gaps in information
flow and also narrow down the challenges that were agreed upon by all participants

Tests
We performed tests at the facilities to ascertain technological feasibijitboth from the perspective of
existing devicebandwidth and capacity as well as useliteracy of technology. We performed 2 tests

(a) Speed test - There are several apps and websites that allow testing internet connection
bandwidths in various locations. We wanted to check the bandwidth on our own smartphones as
well as test the bandwidth of devices at the facilities. We usedvw.speedtest.netand an app called
Speedchecker to check bandwidth as well as uploatbwnload speeds. The following screenshot is
an example of the information we obtained:

@ PING 1| 0 DOWNLOAD SPEED © 'A UPLOAD SPEED

711 25 WORS iaid il 0.23 Mbps
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Midrand
Hosted by
ipherWave

; 1;1:11:3 88.26
Figure 7: Screenshot of speed results usingwww.speedtest.net

(b) Literacy test - We identified certain members of staff (primarily nurses) for this test. We asked
them if they own a smartphone or if they have ever used one before. If the answer was yes tbeit
of these questions, we asked if they had ever videsalled someone on the phone. If yes, then this
was sufficient and we did not need to do test #1. If the answer was no, we performed the following
test:

(1) Testing General SmartPhone Usage Ability

1. Asked them to open the Skype App (we would not show them where it is)

2. Asked them to find "Skype Test Call" in the contact list

3. Asked them to call "Skype Test Call"* and follow the instructions

4. Checked if they could hang up

In the absence of the Skype Appve asked if they had used Whatg#p to call, send photos, videos
and files. This would also give us an indication of the level of technology literacy.

Site Visit Summary Form
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Finally, we developed a Site Visit Form that aived us to organize collected data and see where
there were any gaps in our collection.

Table 2: Site Visit Summary Form

OPERATIONS

EMPLOYEES

Number of Employees & Their Type (nurse, clinical associate, GP, ets; also designate full time ys-part time)

What does typical day look like for each employee type?

What asa.the normal working hours for each employee type?

How much time does each employee type spend with a given patient on average?

What level of experience & training does each employee type have on average?

What's the quality of each employee type on average?

What's the turnover of each employee type on average?

What's the biggest stress or challenge for each employee type in their opinion?

What level of support does each employee type receive from higher medical professionals and how do they
access it7 (Le. can nurses access a doctor when needed and do they call or what? Also, can GPs access other
GPs or specialists when they need a second opinion and how do they call or what?)

Only for traveling GPs:

1. ysgitime taken to get to clinics

2. Number of clinics visited per week & schedule?

3. Who determines this schedule?

4, Consult with other health professionals in your personal network when working at the clinics?




OPERATIONS

Types of services, tests, & treatments provided on-site

Patient Volumes
(Daily & Hourly rates, Higher demand on certain days or seasons?)

Break down of Patient velumes by Ailment or Service provided
(This includes: What percent of patients are new cases versus chronic care patients?)

How does patient "booking” process work? (Le. do patients make appointments? just show up? I'm sure this
depends on the type of service)

If this booking process involves making an appointment, what is the average {sad.time.(l.e. time between making
booking & coming to facility ?)

Average Wait Time for Patients (i.e. time between arriving at facility & seeing doctor; specify for outpatient &
inpatient and by service)

How does the process of prescribing work?

How does the process of referral work? (For both "emergency” & “cold” referrals)
Is transportation provided?

Referral Stats
1. Referral Rate (number of patients referred onward/total number of patients)
2. Referral Conversion Rate (number of patients who actually visit referred facility/number of patients referred

onward)
3. Referral Reason (did they refer because they didn't have sufficient expertise to diagnose/treat or because they

didn't have sufficient resources?)

PATIENTS

How long to patients wait to come to come to the facility after experiencing symptoms?

What are some of the reason they delay in coming? (e.g. don't want to miss work, have kids they can't leave, ots)

How far do they have to travel to get the facility?

What is their usual form of transportation to get there?

PERFORMANCE & INCENTIVES

Are any performance metrics for the facility tracked/monitored? If so, what are they {(healthcare outcomes,
budgets, ete)? If so, are there goals around these metrics and recourse if they are or aren’t met? If so, who sets
these goals & does the recourse?

Are any performance metrics for the gmaloveas tracked/monitored? If so, what are they? If so, are there goals
around these metrics and recourse if they are or aren't met? If so, who sets these goals & does the recourse?

CHALLENGES

What are the biggest challenges of the facility in the opinion of each employee type?

How well is the facility run, in the opinion of each employee type?




TECHNOLOGY & INFRASTRUCTURE

DEVICES

What devices are used?

How are these devices used?

How long are thase. deviees.used?

Who uses these devices?

Is there a maintenance process for these devices?

Which of these devices 2«a Internet enabled?

Who owns and pays for listed devices & Internet enablement if it exists?

If Internet enable devices exist, how is this Internet received (through mobile broadband or fixed line/cable
broadband)?

What is the Average Bandwidth on each advice and on your own smartphone?

What Is the technology literacy of employee type where there's uncertainty (nurse, clinical associate)?

INFRASTRUCTURE

Power outage frequency & duration? Do they have backup generators?

IT SYSTEMS

Do they keep patient records on paper or on a digital system?

How do they track consumables inventory? Is this on paper or with IT system?

What is the facility's budget?

How much do patients pay for services?

Who decides what to buy (consumables, equipment, ets)?

Who decides what suppliers to use (for consumables, for equipment, eta)?

What are the biggest costs?

3.3 Social and Ethical Implications and Approvals

Having determined the data collection method, we needed to consider tisecial and ethical
implications of engaging with the respondents for our research. We knew that we needed to obtain
the necessary approvals to be able to visit these facilities and ask its employees questions on the
system.

Information Sheet: From a docunentation standpoint, we prepared an information sheestating
what ConnectMeds, a brief background on outeam, andnecessary assurance that confidentiality

and anonymitywould be upheld.

Site Visit Pipeline



We also knew that we needed to cast our néir and wide because not all facilities we wrote to
would be willing or in a position to accommodate our request within the 3veek window of our visit.
So we decided to do two things simultaneously:

1. Use informal networks to reach out to people associatedith the public healthcare system in
South Africa. This was going to be a long winded process as we would be directed to specific
people in certain facilities and they would direct us to people in the administration who
would then need to approve our visits For this very reason, we began the process of sending
out visit requests very early (early to midJuly). We created a site visit pipeline which was a
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repository of data gathered from informal and formal networks. We were able to zero in on
our final site listing from this master file.

A B c D E F G H
Actually Visited or Will Visit Responded to our initial emailirequest but didn't welcome us
Welcomed a visit but we decided not to go Never responded to our emailirequest at all
Clinical Type B Geographic Typ& Province B Closest City & Drive Time B Site Contact Name B Site Contact Email Site Contact Phondd
Prince Mshiyeni Memmorial Tertiary Urban Kwazulu-Natal Durban Chrisbert Hanestof <christofbert@yahoo.com
Tshilidzini Hospital Secondary Rural Limpopo Johannesbufg, 6hrs Mantsiri Meshoeu
Sabie Hospital Primary Rural Mpumalanga Johannesburg, 4hrs Kathy Lewis katherinejlewis @gmail.com
Barberton Hospital Primary Rural Mpumalanga Johannesburg, dhrs Tammy Hes
Themba Hospital Teriatry Rural Mpumalanga Dr Mzwandile Jula
Whiteriver HIV Clinic (NGO) Primary Rural Mpumalanga Johannesburg, 4hrs, 30min fro Luize Muller
Rob Ferreira Hospital Secondary Rural Mpumalanga Johannesburg, 4hrs Isabella Fatti
Klerksdorp Provincial Hospital Secaondary Rural North West Johannesburg, 2hrs Prof Binu Luke (we also kno blLuke@nwpg.gov.za | (+27)836273680
Kimberly Hospital & Clinics Primary Rural Northern Cape Bloemfontein, 2hrs Meyer du Plessis
Eerste Rivier Clinic Primary Semi-Urban Western Cape Cape Town Dr. Adele Anthony adele.anthony @gmail.com, adele. athony @w
Vredenburg Clinic Primary Rural Western Cape Cape Town TBD TBD
Vanguard Clinic Primary Semi-Urban Western Cape Cape Town Dr Gaironesa Soloman gaironesa@gmail cor 0216958238 - Mr Mba
Khayelitsha District Hospital Primary Urban Western Cape Cape Town Dr Sa'ad Lahri slahri7@gmail.com 0826642421
Mitchell’s Plain District Hospital Primary Semi-Urban Western Cape Cape Town Leila Hartford
Gugulethu Hospital CHC Primary Semi-Urban Westem Cape Cape Town Dr Bianca Hsctor / Lunga M Lunga makamba@uwe +27 76 734 3530 / 08:
Potchefstroom Hospital Primary Rural North West Johannesburg, 1.5hrs Josh Met joshmet03@agmail.com
Groote Shuuer Tertiary Urban Western Cape Cape Town Thomas Crede Thomas.Crede@westemcape. gov.za
Lowe's Creek Clinic Primary Rural Mpumalanga Barberton/Nelspruit Tammy Hes
Kaapmuiden Clinic Primary Rural Mpumalanga Barberton/Nelspruit Tammy Hes
Boulders Clinic Primary Rural Mpumalanga Barberton/Nelspruit Tammy Hes
TBD Name of Other Clinic Primary Rural Mpumalanga Barberton/Nelspruit Tammy Hes

Figure 8: Extract of Site visit pipeline master file

2. Seek a formal appointment with the Department of Health at the provincial level. We secured
meetings with the Gauteng and Western Cape Heads of Department of Health where we
presented ConnectMed and the purpose behind conducting exploratory discussionstia¢
facilities. Both meetings were successful and we obtained approval to reach out to individual
hospitals and clinics to conduct our research. Below is an extract of the clearance email sent
by the Department of Health, Western Cape to our target hospisaand clinics to facilitate our
visits.

From: Giovansi Perez <Griovans Peser@westemcape poe 22>

Diate: Mon, Aug 8, 2016 a £

Subgect: FW mer\*dhpmlm Discossions Fallowup

To: Machael Phillips {\J.ha Phillips @westerncape gov.za>, Adele Anthony <Adele Anthony @westerncape gov 28>, Katheyn Grammer <Kathrvn Grammer@westerncape gov.za, Lustu Mbanga <Lunba Mbanga B westemcape gov 2a>
I pov.ra=, Sa'ad Lahr <slahne] | omail coas=, Patti Olckers <Parti Obckers@westemeape pov.za>, Hans Human <Hans Husman @westerncape gov o>, Lusga Maksmba

<L uspa Maksmba Gwesterneape gov 23>

Ce: "l i connectmed co ra" <G connectmed co 22>, Delphma Sevman <Delphma §

Dear coleagues

Figure 9: Extract of clearance email sent by Department of Health, Western Cape to our target facilities



3.4 Data Sources and Facilities Visited

Based on where we received visitation approval and ounnderstanding of province importance as
explaining in Section 2, we shortlisted four provinces: Gauteng, Mpumalanga, North West and
Western Cape. We ultimately visited these facilities:

Table 3: Data collection methodology mapped to visited sites

Clinic/Hospital

Name Province Type Geography Type Data Collection Method
Interviews and
Sabie Hospital Mpumalanga Primary Rural Shadowing
Interviews and
Barberton Hospital Mpumalanga Primary Rural Shadowing
Interviews and
Rob Ferreira Hospital Mpumalanga Secondary Semiurban Shadowing
Interviews and
Lowes Creek Clinic Mpumalanga Primary Rural Shadowing
Interviews and
Kaapmuiden Clinic Mpumalanga Primary Rural Shadowing
Interviews and
Boulders Clinic Mpumalanga Primary Rural Shadowing
Interviews and
Mediclinic (Barberton) Mpumalanga Primary Rural Shadowing
Focus Group, and
Bertha Gxowa Hospital Gauteng Primary Urban Shadowing
Interviews and
Helen Joseph Hospital Gauteng Secondary Urban Shadowing
Lilian Ngoyi Community Health Interviews and
Centre Gauteng Primary Semiurban Shadowing
Interviews and
Itireleng Clinic Gauteng Primary Semiurban Shadowing
Interviews and
Tshepong Hospital, Klerksdorp | North-West Secondary Rural Shadowing
Gugulethu Community Health Interviews and
Centre Western Cape Primary Semturban Shadowing
Interviews and
Khayelitsha District Hospital Western Cape Secondary Urban Shadowing
Interviews and
Mitchell's Plain District Hospital | Western Cape Secondary Semturban Shadowing




Section 4
Analysis & Concept Formulation

4.1 Understanding Core Pain Points (Objective #1)

During the course of our visits, core pain points surfaced naturally. There is significant overlap in
these pain points, both in terms of the underlying systemevel causes and in terms of how and
where in the system they manifest most clearly. For example, challenges with the referrals process,
one of the problems that surfaced early and often in our conversations with public health facilities,
can be traced back to human resource challenges, equipmehiatienges, coordination challenges,
and information challenges.

4.1.1 Human Resource Challenges

Human resources challenges emerged as a focal point of at least one conversation at each facility
that we visited. These challenges seem to exist at every level of care and health workéoo few
specialists in rural tertiary hospitals, too little training for nurses at primary care clinic® and also
appear to be selfreinforcing.

4.1.1.1 Core Challenges

Limited Supply of Doctors: 317 OOE ! Z#OEAA8 O EOI AT OAOI OOAAO AEAI T Al
are only 0.8 doctors (in total) and 0.2 doctors (in publisystem) for every thousand people,

compared with an average of 3.5 in developed countries, and the percent of doctors leaving the

country has been on the rise (World Bank, 2016). This shortage is more severe in the public sector,

as only 27% of GPs and 30%f all doctors work in public health facilities (AFP, 2016). It is arguably

most acute in rural areas, where only 3% of graduating doctors choose to work. (Robinson, 2014).
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impacted the number of graduating practitioners. To compound the issue, the Health Professions

Council of South Africa (HPCSA) has made it increasingly difficult for foreign doctors to serve in

South Africa; this was confirmed by our interviewwith an African Health Placements (AFP)

manager, an organization that aims to reverse the exodus of healthcare professionals from the public

system. Doctors serving in the public sector are faced with lower wages, longer hours, more difficult

working environments, and emotional fatigue, than their counterparts in the private sector.

Nursing Shortages: There is also a widespread shortage of nurses, who largely run the public health

care clinics that are so vital to primary healthcare in South Africa. The akth department recently

estimated that the country is short almost 45,000 nurses, but is training just 3,500 new nurses per

UAAO j#01 1 ETATh ¢mpuQgs8 -ATU 1T O0O0OAOG AOA A1 O1T 1 AAOGEI
conditions and stress from seeing atients suffer nonO 0T P6 AO DOEI AOU OAAOI 1T O A
2012). Our interviews with nurses, particularly at clinics and community health centers, indicated

that staff shortages represented one of the foremost challenges for their facilities.



4.1.1.2 Key Manifestations
00T AT AT 6 AOOTI AEAOAA xEOE 31 OOE ! Z#OEAA8 O EOI Al

1.

Unnecessary and excessive referrals: Overburdening of health workers, particularly at the
primary level, often leads to the unnecesary referring of cases to highefevel facilities.
These unnecessary referrals create a bullwhip effect as they move through the system,
causing distortions to become particularly pronounced in specialties such as orthopedics,
where by some accounts therare over 3,000 patients waiting to receive routine bone repair
surgeries.

Higher costs: Public health facilities facing recurrent staff shortages have been forced to
turn to nursing agencies and locum doctors at a much greater cost to their organizations
than would be incurred by the appropriate number of fulitime, permanent staff members.
Reduced quality of care: According to a GP at Sabie Hospital, for every patient that is
unnecessarily referred to a higher level facility, there is at least one treatedy a health
professional who is not trained to be dispensing the necessary level of treatment.

4.1.1.3 Root Causes
Through our research we were able to identify three interlinked root causes of the human resources
challenges facing South Africa:

1.

Undersupply of medical training:  As alluded to earlier in the section, there are simply not
enough spaces in medical schools and nursing training programs to make up for the existing
shortages in the public sector.

Budget Limitations and Mismanagement: Simply put, there is not enough money in the
system to finance full staffing levels for public health facilities even if those doctors and
nurses existed in the first place. The process for allocating budgets is opaque and politically
charged; corruption persists despite increasing efforts by the government to put into place
increased transparency measures.

Inadequate Compensation and Support Systems for Health Workers: Many doctors
choose to leave the public system altogether after completing their required wvyears of
internship and one year of community service. They do so because the compensation they
receive through the public system is substantially less than what they could receive working
in the private sector. Additionally, many doctors we spoke with mntioned that they do not
receive the necessary support from higher level professionals in order to further their
training (for instance if they are planning to specialize). These factors lead to high turnover
rates and exacerbate the existing shortages & are prompted by the low number of medical
school spaces.

4.1.2 Physical Resource Challenges: Consumables

The second major pain point that emerged through our research revolved around the supply of
consumable health products. Many primary care clinicexentioned that they often did not receive
critical medications from suppliers (including anti retrovirals? the drug used to treat HIV). At one
primary care hospital, entire boxes of consumable products go unused before their expiration date
passes. Even theeemingly more advanced hospitals in Western Cape Province suffered from
procurement processes that left them without critical consumable goods. The lack of coordination

OAOI



around this critical area is so complete that there is simultaneously deprivatioand waste in the
system.

4.1.2.1 Core Challenges

Consumable Product Shortages:While apparent at facilities offering all levels of care, shortages of
critical supplies were most apparent at the clinic and community health center level. The most
notable aspect of this problem was that there seemed to be no consensus as to what was causing
these shortages. Many of the clinic managers we spoke with knew only that they submitted paper
stock cards with desired amounts of consumable goods twice per month, aneceived shipments
one week later. When certain medications did not arrive, no explanation was offered, no expected
delivery date given. There was no minimum or maximum required stock level at any facility we
spoke with, no monitoring at the clinic level ofaverage usage. Meanwhile, the majority of these
facilities have relatively constant needs as far as their consumable products are concerneftom
our conversations it was clear that they saw relatively little change in patient volumes from one
week to thenext (with the exception of the weekend directly following pay day, during which they
would see higher rates of trauma).

Consumable Product Waste;Waste, on the other hand, came up as a subject of concern more
frequently at primary and secondary hospitds. Even in these larger facilities, some of which had
small procurement teams, very little monitoring of consumable use seemed to be taking place. When
it did take place, it was usually at the discretion of individual department heads who had taken it
upon themselves to make it a priority. At Khayelitsha Hospital, for instance, the head nurse in the
maternity ward happened to notice that fifteen suture kits, which they rarely had use for in

childbirth, were due to expire in five days. She immediately hadhém repurposed to the emergency
ward, which was able to use them before the expiration date. Too often, the nurse mentioned when
telling us this story, no one would notice before it was too late. Khayelitsha Hospital was ranked
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4.1.2.2 Key Manifestations

1. Financial Cost: As with human resource challenges, problems coordinating the procurement
AT A OOA T &£ Ai 1001 AATA cii A0 ET 31 O0OE ! ZAOEAAGO
finances of individualinstitutions and on the system as a whole. For a country that expends
over 8% of its annual GDP on its public health system, avoidable waste on the scale we heard
mentioned constitutes a serious problem.

2. Human Cost: Similarly, there is a very real human cst associated with this challenge. The
majority of chronic patients rely on their local primary care facilities to supply their

medications; missed doses can have catastrophic effects on treatment regimens.
4.1.2.3 Root Causes
1. Lack of coordination between provincial procurement departments and healthcare

facilities: Paper stock cards and order forms reflect a severe lack of coordination between
individual clinics and hospitals and the entities responsible for securing criticalugplies of



medications and other consumables. There is no discernable direct contact between those
tasked with managing health facilities, and the provincial bodies responsible for supplying
them.
2. Lack of Tender Transparency and Accountability: Responsiblity for sourcing and
monitoring suppliers exists at the provincial level, meaning that hospital CEOs and clinic
i ATACAOO AOA ET OEA pPi OEOEIT 1T AEOEAO O1 A
goods nor to hold their suppliers accountable wheuwleliveries arrive incomplete or incorrect.
3. Cost Burdens: Though we had limited insight into the cost structures of consumable
supplies within the system, many facility directors theorized that shortages were driven by
lack of payment to suppliers. Furtheresearch is needed to understand how widespread
problems associated with noapayment are, and whether they are prompted by an inability
to pay, not simply administrative inefficiencies.
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4.1.3 Physical Resource Challenges: Equipment

Closely linked to the questions of consumable products and human resource shortages is the
NOAOOGEIT 1T &/ AAPEOAI ANOEDPI A1 68 7EOEET 31 OOE ! £AOEA/
major equipment exists by design, rather than as a byproduct of deprivation. The natialhand
provincial departments of health truly have set these facilities up to offer a basic (primary) level of
care and diagnostics to patients of these facilities; cases requiring more advanced treatment or tests
should in fact, be referred up to highetevel facilities. In practice, however, the lack of basic
diagnostic equipment (such as xay and ultrasound machines) prevents these facilities from
dispensing the level of care they are otherwise equipped to. On the other side of the spectrum,
meanwhile, many of the practitioners we spoke with expressed frustration that their facilities lacked
the human expertise (radiologists) to make full use of equipment they had on site.

4.1.3.1 Core Challenges

Limited Diagnostic Capabilities at Primary Level: Thesevere limitations placed on the number

and type of diagnostic machines at primary care facilities (clinics, community health centers, and
hospitals), when compounded with existing burdens on the system, significantly impedes the ability
of those entitiesto serve the needs of patients at a primary level. Routine illnesses cannot easily be
ruled out when health professionals do not have the means to test for something more serious.
Serious, but non lifethreatening ailments (think ligament tear) cannot be dagnosed at the local

level before they are added the wait list for surgery, wasting the time of surgeons and patients alike.

Incomplete Equipment Utilization: Many of the facilities we visited were not properly staffed to
make full use of the equipmenthey did, in fact, have on site. For example, at least three of the
district level and one of the tertiary hospitals in Mpumalanga Province are equipped with ultrasound
machines. However, there is only one radiologist in the entire province that is fullyualified to read
the machines. Many of the (junior) doctors we spoke to in the province mentioned that they had
undergone additional (seltfunded) training to be able read basic tests, but were still forced to refer
patients at a distance of up to 200km wén results became tricky to decipher.



4.1.3.2 Key Manifestations

1. Unnecessary and excessive referrals: Many patients are referred to higherlevel facilities
for ailments that could be treated at the primary level simply because the diagnostic
equipment is not available at that level. Again, this distortions cause ripple effects
throughout the system, exacerbating a significant existing problem.

2. Patient burdens: Patients referred for further diagnostic tests are often required to travel
great distances todo so. Some of the nenrgent cases never make it to the next scheduled
appointment, others lose productivity and income along the way.

3. Redundancy: Given the dearth of transferrable electronic medical records across the
country, each time a patient movesrdm one facility to the next, a certain amount of
redundancy takes place. Patient histories are taken over again with every newly opened file.
Blood test are repeated. At the very least these redundancies cost the time of the medical
professionals who takethem. At worst, they place an additional strain on the already scant
resources of a financially burdened system.

4.1.3.3 Root Causes

1. Budgetary limitations: Again, there is simply not enough money in the system to pay for
the medical equipment, and required associated staff, that every facility at every level of care
would like to have.

2. Specialist shortages: the shortage of specialists (particularly radiobgists) has prevented
many provinces from developing a muckdesired rotating radiologist program, in which
specialists are dispatched to primary care facilities on a weekly basis to review the results of
diagnostic tests.

4.1.4 Coordination Challenges

Though the national and provincial departments of health have placed huge emphasis on delineating
levels of care within the public health system (with a special differentiator for primary care), the
execution of this aim in terms of actual outcomes has beégss certain. While policy has been

thought through relatively well, less thought has been given to implementation, monitoring, and
assessment of these policies, which has resulted in poor outcomes. For example, there has been high
variability in the level of care delivered within the public sector, with 2009 data showing thredold
differences between efficiency rates and mean expenditure per patiewmfay in various provinces.
Honing in on primary health care, there has been significant confusion in defitg the geographical
boundaries and structures of the district health system, which has created havoc in providing quality
primary healthcare. Moreover, the National Health Act, passed in 2004, centralized significant
primary healthcare responsibility with the provincial governments, forcing local authorities to
relinquish several of their preventive and promotive health functions. With insufficient local political
accountability, communities have lacked any real ability to change the quality of health care
(Coovadia et. al., 2009).




4.1.4.1 Core Challenges

There are no firm lines between levels of care: Despite the best efforts of policymakers and public
health officials, adherence to the delineation of levels of care is dependent upon manageable
volumes, well-trained staffs, and public awareness of (and adherence to) which facilities they should
seek treatment depending on the severity of their ailment. These lines were crossed at virtually
every facility we visited: mothers brought colicky babies to thalistrict hospital instead of their local
clinics because they knew the wait times would be shorter; teenage boys brought their sickly
grandmothers to the cardiovascular specialty hospital because it happened to be closest to home.

Referrals between and within facilities add to the confusion: Referrals between facilities make

the structures of the public healthcare system all the more confusing. There is very little consistency
around how and when patients are referred-some are sent to the emergency warof the next level
facility with nothing more than a handwritten note, while others are booked an appointment with a
specialist directly.

4.1.4.2 Key Manifestations

1. Dysfunctional Referrals Process: As previously mentioned, there is very little consistency
as to when and how patients are referred from one facility to the next.

2. Either/Or Dichotomy: These coordination problems are perhaps made most clear when
they are framed as if desirable outcomes ceonly be achieved when the government is
singling out primary care. The limitations of this approach are clearly demonstrated at every
level of the system, including the tertiary facilities we were able to visit.

4.1.4.3 Root Causes

1. Lack of political consensus through which to build sustainable and appropriate
models of care: There is very little consensus around how to build a system that will serve
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allowing for a flexible interchange of services between levels of care.

2. Budgetary limitations: 31 OOE ! Z#OEAAGO DOAI EA EAAI OE OUOOAI
budgetary limitations underpin its significant coordination challenges.

4.1.5 Information Challenges
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immaturity. There are no consistent mechanisms through which to store or share patient data, to

transfer information or knowledge within or between facilities. Even basic communications

infrastructure, where it exists at all, is limited. Very little is formalized, causing significant problems

on the administrative and care sides of the equation.

4.1.5.1 Core Challenges

Lack of (consistent) patient record -gather ing: Information regarding patients, including histories,
work-ups, diagnoses, and treatment regimens, is still largely written by hand. This causes
redundancies of efforts and resources across all levels of cafi@ most provinces, a new physical file



must be opened for one patient at every new facility that he or she enters. The same basic questions
are asked, the same preliminary tests (blood, etc.) given.

Time-sensitive facility information not gathered or shared: There is no easy way for medical
professionals at one facility to confirm bed vacancies and/or specialist availability at another.

Doctors at one facility may spend the better part of an hour trying to contact the ICU manager at
another to see if there is availability for an urgent patient. iSilarly, discharge paperwork often

takes an entire afternoon to be processed through a hospital, causing an individual patient to remain
in hospital for far longer than necessary, and creating backlogs for a system already bogged down by
high volumes. AtHelen Joseph Hospital, a secondary hospital in Gauteng, patients would even
frequently become lost within the facility when they were being transferred from one ward to the

next.

4.1.5.3 Key Manifestations

4. Unwieldy and inefficient referrals process: Aspreviously mentioned, patient information
is often not transferred from one level of care to the next.

5. Overloaded facilities: We constantly heard during interviews that there were no beds to
which to refer higher level cases at the next level facility up

6. Redundancy: Given the dearth of transferrable electronic medical records across the
country, each time a patient moves from one facility to the next, a certain amount of
redundancy takes place. Patient histories are taken over again with every newly apa file.
Blood test are repeated. At the very least these redundancies cost the time of the medical
professionals who take them. At worst, they place an additional strain on the already scant
resources of a financially burdened system.

4.2 Evaluating Technology Feasibility (Objective #2)

4.2.1 Environmental Feasibility Factors

Infrastructure
When we assessed infrastructure, we focused on two aspects:

1. Electricity (power): One of the questions we asked clinics and hospitals in both rural and
urban geayraphies was the frequency and extent of power outages and whether the facilities
had adequate backup in the form of generators. In 3 out of 4 rural clinics within the Barberton
area in Mpumalanga, we learnt that while power outages happened, they were mampant and
did not disrupt the ordinary course of business. 2 out of the 4 clinics also mentioned that the
CAT AOAOT 00 xAOA 110 1 DPAOAGEIT AT AOO OEO xAO
hospitals, we noted once again that outages were notewed as a major cause of concern. This
led us to conclude that power would not pose a hindrance to technology solutions.

2. Internet bandwidth: One of our tests described in Section 3 was assessing bandwidth of
Internet connections. We checked bandwidth oretility devices as well as on our personal
mobile phones.
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Figure 10: results of speed test done on desktop at Bertha Gxowa Hospital, Johannesburg
As can be seen from the above screenshot, we tested speeds on a desktop computer in Bertha
GxowaHospital, Gauteng. We found the upload speed to be 3.01 Mbps, the download speed to
be 3.54 Mbps and the bandwidth to be 6Mbps which is more than sufficient for video streaming
and any other Internet functionality.

In the Western Cape, most clinics areoanected to the Intranet {ntrawp.pgwc.gov.za ) which
stores patient records, HPCSA circulars and facility guidelines. The connectivity speed was 100
Mbps which is more than sufficient for any technology solution needed.

Figure 11: screenshot ofconnectivity speeds at Gugulethu CHC, NyangaGugulethu, Western Cape

Devices & Equipment
We wanted to assess the existing level of investment in technology at the facilities by observing the
kinds of devices that had been installed.
1. Rural Clinics: AltOOAT A1 ET EAO AOA AOOECT AA A Al AOE OAZEA
The data being entered by the clerk relates to patient records and history. We noted satellite
dishes in all of the rural clinics which were meant to provide Internet connectivityout were
not setup properly; most facilities felt this would be resolved in the near future.
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Figure 12: Satellite dish at Lowes Creek, Barberton Figure 13: Room assigned to Data Capturer at Kaapmuiden

The clinics had at leat one and, in most cases, two desktop computersne for the Data
Capturer and the other for the Clinical Manager). In addition, a landline telephone was
provided and also a printing facility for filing of patient prescriptions and referral letters.

Figure 14: Printing facility at Lowes Creek, Barberton Figure 15: desktop computer at the Kaapmuiden clinic

Urban Centres: Most urban clinics and hospitals were welequipped. In some instances,

existing devices were not being utised adequately. We noted that clinical managers had

their own laptops. Desktop computers were installed in the administrative departments

(finance, payroll, etc.) and also at initial registration counters, patient wards, vital signs

rooms, pharmacies as wll as GP rooms. All hospitals had a few public telephones in every
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address (PA) system facility to alert and notify staff.



Figure 16:Clinical Manager at Lilian Ngoyi Clinic, Soweto Figure 17: Computers, Khayelitsha Hospital,
Western Cape

Figure 18:GP dialing into switchboard (Sabie Hospital) Figure 19: Patient records scanned and uploaded onto system
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We also noted flatscreen monitors at registration waiting areas prompting serial numbers to
assign counters to new and repeat patients. Some hospitals had a réaie system
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them onto the Patient Administration and Billing System (PAABS 6.0) software (see Figure
21).

At certain secondary hospitals (Bertha Gxowa Hospital, Gauteng), desktops in-@Gdsignated
rooms had access the teleradiology system, allowing GPs to viewa¥ reports on the
monitors.



Figure 20: Reattime flash showing arr ivals and discharges Figure 21: X-rays being viewed on monitors (teleradiology)
(Khayelitsha Hospital) (Bertha Gxowa Hospital)

Taking into consideration the wide spectrum of devices and equipments observed by us, ranging
from basic facilities (telephones) to advaced systems (teleradiology), our conclusion is that the
public health system will not need to undertake any additional investment or overhaul its existing
infrastructure to adopt a technological solution proposed by ConnectMed. The Provincial
Administrati on (procurement decisions are taken at this level) will only need to channelise some of
its resources and reduce redundancies. For example, our focus group session at Bertha Gxowa
revealed that the telephone system (internal and external telephony) is a rja cost driver of the
hospital. This was attributed to the oligopolistic nature of the telecom industry in South Africa. At
the rural clinics, most of the landline telephones were not operational. In most cases, practitioners
rely on their personal mobilephones to speak with GPs in other hospitals and clinics. The
expenditure on landline telephones could be kept to a bare minimum as they are not being utilised
optimally. The other redundancy noted was in the number of unutilised desktop computers at clocs
and hospitals. Although the hardware has been bought, the software remains uninstalled. Instead of
procuring excess equipment, facilities should be empowered with fewer but interne¢nabled
devices. This will not need any additional investment but a rdi@cation of existing resources.

4.2.2 Human Feasibility Factors

Literacy/Ease of Use

Our technology literacy tests conducted with nursing practitioners at both rural and urban centres
suggested that the use of smartphones was not an area of difficul§outh Africans are accustomed

to performing several tasks (money transfers, placing orders, etc.) using smartphones. As touched
upon earlier, we were told by staff in the interviews that they needed to rely on their personal

mobile phones to reach out to 8s and specialists at secondary hospitals in case of emergencies and
even otherwise. They used their personal data to make WhatsApp calls and send images to GPs on
WhatsApp for an opinion. GPs also send them reading and training material on their phonesievh
they download using personal data.



Incentives to Use

Our inference is that there are not adequate incentives to encourage staff to use Interrsgtabled
technology. Workers are compelled to use their data which is a drain on their personal finandast
there is no provision to claim these expenses. The reluctance to use technology does not stem from
incompetence but from the expenses incurred in doing the same. The provincial administration
should budget for reimbursement of personal data usage pacularly by nurses in rural clinics.
Alternatively, one smartphone with a monthly data plan can go a long way in addressing some of the
challenges at these clinics. Again it is worth highlighting that the existing landline telephones are
mostly defunct anddo not serve their intended purpose.

There also has to be appropriate incentives and accountability mechanisms for health practitioners
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practitioners work. For example, electronic patient record keeping and tracking consumable usage
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with existing technology solutions which is why many of gone into disuse. For example, the quality
of patient records at source in primary clinics is very poor. Most records are incomplete, illegible
and ambiguous. The result of this is inawrate data which often leads to duplication of work.

Figure 22: Most staff have and regularly use smartphones(Khayelitsha Hospital)

4.2.3 Budgetary Feasibility Factors

Our discussion with Dr Ismail Bhoja, Clinical Manager, Lilian Ngo@ommunity Health Centre,
Gauteng, revealed that in the past the government had floated tenders for fibre optics overhauling to
boost the technology infrastructure. But the scale and magnitude of such a project rendered it
infeasible. We feel that there im0 immediate need for fibre optics. Most ground level challenges can
be addressed with mobile network Internet. Our research being qualitative, we do not have actual
budgetary figures for ICT, however, it was evident that the budget is adequate to meewveb
application solution similar to those provided to the private sector by ConnectMed. As previously




