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Executive Summary  
 

Our Organization : ConnectMed is a South African & Kenyan online 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 clinics, we wish to additionally service the 

public system that caters to almost 80 percent of the South African population, given our social 

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 

https://connectmed.co.za/oxfordchallenge-research-findings
https://connectmed.co.za/oxfordchallenge-ecosystem-map
http://bit.ly/connectmed-infographic


 

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 Cape, North 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 to understand the interface between the two, 

(3) visit facilities that span geographic types (remote rural, rural, urban) as initial interviews with 

stakeholders suggested that facilities in each type faced different challenges and (4) approach four 

types of stakeholders (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 evaluate software 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 offerings within 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 

analysis. 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 technology 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 are of 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 Ideas : We developed three software solution ideas that we as an organization could 

consider pursuing in the future to address the most pressing problems we found: (1) a USSD+Web 

Messenger Application to Connect Nurse-led 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 (connectmed.co.za, connectmed.co.ke) is a South African & Kenyan social 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 treat 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 sustainable, financing product development and startup costs for lower 

income product offerings with upper income profits. 

 

 

 
Figure 1: ConnectMed Service Offerings 

 

1.2 AwP Project Objectives  
 While ConnectMed has previously focused on serving the private sector, 80Ϸ ÏÆ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ 

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, our Apprenticing with a Problem (AwP) Project focused on understanding challenges within the 

South African public healthcare system and evaluating the potential for software-based solutions. 

More specifically, our objectives were to: 

1. Identify root causes of core paint points at the primary & 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 had specific interest in primary & secondary healthcare levels given this is where we felt 

communication technologies like ours could have grÅÁÔÅÓÔ ÉÍÐÁÃÔȢ )ÔȭÓ ÁÌÓÏ ×ÈÅÒÅ ×Å ÆÅÅÌ the 

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 middle-income country with 54 million in population, split into 80% black and 20% 

non-ÂÌÁÃË ÅÔÈÎÉÃÉÔÉÅÓȢ !Ô Á '$0 ÏÆ Ασυπ-ȟ ÉÔ ÈÏÕÓÅÓ !ÆÒÉÃÁȭÓ ÓÅÃÏÎÄ ÌÁÒÇÅÓÔ ÅÃÏÎÏÍÙ ÁÎÄ ÈÁÓ ÏÎÅ ÏÆ 

the highest GDP per capita. That said, since before the dismantling 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 foreign 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 

'ÏÒÄÈÁÎȟ ÓÔÁÔÅÄ ÔÈÁÔ ÔÈÅ ÅÃÏÎÏÍÙ ÉÓ ȬÉÎ ÃÒÉÓÉÓȭȟ ÃÉÔÉÎÇ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÓÈÒÉÎËÉÎÇ ÇÒÏ×ÔÈ ɉπȢωϷ ÐÒÅÄÉÃÔÅÄ 

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 (public 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 services provided by the government, with 95% of non-whites 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 racially segregated 

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 services required some patient payment (Coovadia et. al., 

2009). Today, individuals earning R6000 (about 20% of the population) or more a month are 

ÒÅÑÕÉÒÅÄ ÔÏ ÐÁÙ ÆÏÒ ÐÕÂÌÉÃ ÈÅÁÌÔÈÃÁÒÅ ÓÙÓÔÅÍ ÃÏÓÔÓȟ ÔÈÏÕÇÈ ÔÈÅÙȭÒÅ ÓÕÂÓÉÄÉÚÅÄ ɉ$ÏÎÎÅÌÅÙȟ ςπρσɊȢ 

  

 

Section 2 

Project Methodology  

 

2.1 Methodology to Understand Pain Points (Objective 1)  
/ÕÒ ÆÉÒÓÔ ÏÂÊÅÃÔÉÖÅ ÆÏÒ ÔÈÅ ÐÒÏÊÅÃÔ ×ÁÓ ÔÏ ÉÄÅÎÔÉÆÙ ËÅÙ ÐÁÉÎ ÐÏÉÎÔÓ ×ÉÔÈÉÎ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈ 

system. The system is enormous, incorporating 4,200 public health clinics and 376 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 facility to 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 

ÆÉÎÁÎÃÉÎÇ ÏÆ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÓÙÓÔÅÍȟ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÆÏÒ ÔÈÅ ÐÒÏÖÉÓÉÏÎ ÁÎÄ ÍÁÎÁÇÅÍÅÎÔ ÏÆ 

comprehensive health services in South Africa has largely been decentralized 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 in place 

there. In order to account for these differences, we therefore decided to target facilities in at least 

three provinces. 

  
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 existed within  them. For instance, an urban area in Mpumalanga Province 

may see higher rates of trauma (from automobile accidents), while a rural 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, semi-urban, 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 

managÅÄ ÂÙ ȰÐÕÂÌÉÃ ÈÅÁÌÔÈ ÎÕÒÓÅÓȱɂessentially nurse practitionersɂwith weekly visits 

from a local doctor. Community Health Centers provide all the same services offered at 

clinics, as well as 24-hour maternity and emergency care. 

2. District Hospitals (Level 1): A level 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 surgeries (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 decided to focus our 

analysis on the facilities that serve the widest range of patientsɂprimary 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 

Clinics)  

District Hospital  Secondary Hospitals  

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. Any fÕÌÌ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÓÙÓÔÅÍȭÓ 

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 system, 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, semi-urban 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 a 3-year BacheloÒȭÓ ÐÒÏÇÒÁÍ ÁÎÄ ÁÒÅ ÁÂÌÅ ÔÏ ÁÓÓÅÓÓ ÐÁÔÉÅÎÔÓȟ 

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 entry-level nurses who usually have basic 

skills in midwifery. The second category is Advanced Practise Nurse (APN) or Primary 

Health Care (PHC) nurse. These practitioners have in-depth knowledge, expertise and 

decision-making ability in a few specialised areas such as midwifery, psychiatry and 

paediatric nursing. 

3. Facility Managers: On the 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 from clerks  ÁÎÄ ȰÄÁÔÁ ÃÁÐÔÕÒÅȱ persons in rural clinics 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 questions would not be answered by clinical 

individuals or teams. 

 

7ÈÉÌÅ ÔÈÅÓÅ ×ÅÒÅ ÔÈÅ ÆÏÕÒ ÇÒÏÕÐÓ ×Å ÉÎÉÔÉÁÌÌÙ ÉÄÅÎÔÉÆÉÅÄȟ ×Å ÁÌÓÏ ÐÌÁÎÎÅÄ ÔÏ ȰÃÈÁÉÎ ÏÕÒ ÃÏÎÔÁÃÔÓȱ 

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, 

ÔÈÅ ȬÉÎÓÉÄÅÒÓȭ ÏÆ ÔÈÅ ÈÅÁÌÔÈÃÁÒÅ ÓÙÓÔÅÍ ×ÏÕÌÄ Âe in a better position to advise who we could speak 

with to understand the pain points better. 

 

  

2.1.6 Identifying Key Questions  
Once we had developed a list of the facilities and health workers we would be targeting through our 

analysis, we developed an initial 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 information-gathering 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 from 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 

sufficient bandwidth in South !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈÃÁÒÅ ÆÁÃÉÌÉÔÉÅÓȩ 7ÈÁÔ ÉÓ ÔÈÅ ÔÅÃÈÎÏÌÏÇÙ 

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 factors conducive to the given software solution (e.g. 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 solution work?)? 

  

.ÏÔÅ ÔÈÁÔ ÂÕÄÇÅÔÁÒÙ ÁÎÄ ÐÏÌÉÔÉÃÁÌ ÆÁÃÔÏÒÓ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ȰÁÔ Á ÈÉÇÈ ÌÅÖÅÌȱ ÍÅÁÎÉÎÇ ÔÈÁÔ ÇÅÎÅÒÁÌ 

ÆÅÅÌÉÎÇÓ ÆÏÒ Ȱ×ÏÕÌÄ ÔÈÉÓ ÂÅ ÔÏÏ ÅØÐÅÎÓÉÖÅȩȱ ×ÅÒÅ ÃÏÎÓÉÄÅÒÅÄ ÂÕÔ ÅØÁÃÔ ÂÕÄÇÅÔÓ ÏÒ ÍÁÐÐÉÎÇÓ ÏÆ 

political hierarchies were not found given project time restraints and we felt this was something we 

could explore in the future. 

  

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

questions: 

 

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. 9ÏÕ ÈÁÖÅ ÔÏ ÔÁÌË ×ÉÔÈ ÐÅÏÐÌÅ ȰÏÎ ÔÈÅ ÇÒÏÕÎÄȱ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÓÉÔÕÁÔÉÏÎȡ ȰTime spent 

researching on the Internet, 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 

ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÁÎÄ ×ÏÒË ÉÎ ÔÈÅ ÈÅÁÌÔÈ ÃÁÒÅ ÓÙÓÔÅÍ ÁÔ ÄÉÆÆÅÒÅÎÔ ÔÉÅÒÓ ÁÎÄ ÌÅÖÅÌÓȢȱ 

2. !Ì×ÁÙÓ ÇÅÔ ÍÕÌÔÉÐÌÅ ÏÐÉÎÉÏÎÓ Ǫ ÖÅÒÉÆÙ ÆÁÃÔÓ ÆÏÒ ÙÏÕÒÓÅÌÆȡ ȰEven if it is information on a 

ÓÐÅÃÉÆÉÃ ÁÓÐÅÃÔ ÏÆ ÈÅÁÌÔÈÃÁÒÅȟ ÇÅÔÔÉÎÇ Á ÓÉÎÇÌÅ ÐÅÒÓÏÎȭÓ ÐÅÒÓÐÅÃÔÉÖÅ ÉÓ ÎÏÔ ÓÕÆÆÉÃÉÅÎÔ ÁÎÄ ÉÔ ÉÓ 

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 different perspectives and deduce for 

ÏÕÒÓÅÌÖÅÓ ×ÈÅÔÈÅÒ ÔÈÅÓÅ ÐÅÒÓÐÅÃÔÉÖÅÓ ÃÏÎÖÅÒÇÅȢȱ 

 

In addition, to the core lessons shared by our advisor, our preliminary research and previous 

experience in information gathering pursuits suggested that we remind ourselves of the 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 spoken word (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 lead us 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 open-ended and conversational. We needed to remÉÎÄ ÏÕÒÓÅÌÖÅÓ ÎÏÔ ÔÏ ȰÐÒÏÍÐÔȱ 

anything in our questions. 

5. One-size fits -all is unlikely to work: )Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÕÎÄÅÒÓÔÁÎÄ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÂÕÒÄÅÎ ÏÆ 

ÄÉÓÅÁÓÅȟ ÈÉÓÔÏÒÉÃÁÌ ÁÎÄ ÐÏÌÉÔÉÃÁÌ ÃÏÎÔÅØÔȢ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÂÕÒÄÅÎ ÏÆ ÄÉÓÅÁÓÅ ÉÓ ÖÅÒÙ ÕÎÉÑÕÅ ÁÎÄ ÉÓ 

not comparable with that of North America, Continental Europe or Asia. The incidence of 

HIV-AIDS being ÏÎÅ ÃÁÓÅ ÉÎ ÐÏÉÎÔȢ 4ÈÅ ÅÒÓÔ×ÈÉÌÅ Ȱ×ÈÉÔÅ ÒÅÇÉÍÅȱ ÁÎÄ ÔÈÅ ÄÅÂÉÌÉÔÁÔÉÎÇ ÅÆÆÅÃÔÓ ÏÆ 

apartheid had a deep-rooted impact on the nation. As a result, different provinces of the 

country are in varying stages of development. Provinces are managed by different political 

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 address different 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 

understanding ÔÈÅ ÈÉÓÔÏÒÉÃÁÌ ÃÏÎÔÅØÔ ÂÅÈÉÎÄ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈÃare system and its current 

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 following 4 

questions 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 collection 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 specifically Standard 



 

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 open-ended questions during a typical interview 

would emerge from what we 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 would also enable us to identify 

gaps and flaws in a particular process. 

  

4. What should they be doing?:  This will be answered by our solution ideas. The answer would 

have to take into consideration questions on current enabling technologies at the facilities, 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, decision-making 

capabilities and rights) to determine feasibility 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 the same time, we were cognisant of the need to 

ask open-ÅÎÄÅÄ ÑÕÅÓÔÉÏÎÓ ÔÏ ÄÅÒÉÖÅ ÁÄÄÉÔÉÏÎÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÓÕÃÈ ÁÓ Ȱ#ÏÕÌÄ ÙÏÕ ÄÅÓÃÒÉÂÅ Á ÔÙÐÉÃÁÌ ÄÁÙ 

ÁÔ ÔÈÅ ÃÌÉÎÉÃȩȱ )Î Á ÆÅ× ÂÒÁÉÎÓÔÏÒÍÉÎÇ ÓÅÓÓÉÏÎÓȟ ×Å ÃÒÅÁÔÅÄ Á ÐÏÏÌ ÏÆ ÓÃÒÉÐÔ ÑÕÅÓÔÉÏÎÓ ÆÏÒ ÅÁÃÈ ÔÙÐÅ ÏÆ 

health practitioner. Here are some extracts of those script questions: 

            



 

          

 
 



 

 
   Figure 3: screenshots of script questions for different workers  

              

 

Figure 4: In the middle of an interview with Facility  

(Tshepong, Klerksdorp)Administrator  
Figure 5: Asking questions to the Clinic Manager as we 

walk about (Itireleng  Clinic, Johannesburg, Gauteng) 



 

Shadowing 

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

 

Most primary & secondary healthcare facilities in South Africa 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 observe 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 requisite 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 Gxowa Hospital, 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 unique in that every participant shared their pain points and also suggested what 

could be done to address those pain points. These suggestions were often qualified 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 resident 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 next count 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 to regularize and monitor patient-health better. This 



 

would also prevent a lot of duplication of work as very often facilities 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 Facility 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 feasibility both from the perspective of 

existing device-bandwidth and capacity as well as user-literacy 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 used www.speedtest.net and an app called 

Speedchecker to check bandwidth as well as upload-download speeds. The following screenshot is 

an example of the information we obtained: 
 

 
     Figure 7: Screenshot of speed results using www.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 to either 

of these questions, we asked if they had ever video-called 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 App, we asked if they had used WhatsApp to call, send photos, videos 

and files. This would also give us an indication of the level of technology literacy. 

 

Site Visit Summary Form 

http://www.speedtest.net/
http://www.speedtest.net/


 

Finally, we developed a Site Visit Form that allowed us to organize collected data and see where 

there were any gaps in our collection.  

 

 

Table 2: Site Visit Summary Form  

 



 

 

 



 

 

3.3 Social and Ethical Implications and Approvals  
Having determined the data collection method, we needed to consider the social 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 documentation standpoint, we prepared an information sheet stating 

what ConnectMed is, a brief background on our team, and necessary assurance that confidentiality 

and anonymity would be upheld.  

 

Site Visit Pipeline  



 

We also knew that we needed to cast our net far and wide because not all facilities we wrote to 

would be willing or in a position to accommodate our request within the 3-week window of our visit. 

So we decided to do two things simultaneously: 

1. Use informal networks to reach out to people associated with 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 mid-July). We created a site visit pipeline which was a 

ÒÅÓÕÌÔ ÏÆ ÂÒÁÉÎÓÔÏÒÍÉÎÇ ÓÅÓÓÉÏÎÓȢ 4ÈÅ ÓÉÔÅ ÖÉÓÉÔ ÐÉÐÅÌÉÎÅ ×ÁÓ Á ȬÍÁÓÔÅÒ ÆÉÌÅȭ ÔÈÁÔ ÓÅÒÖÅÄ ÁÓ Á 

repository of data gathered from informal and formal networks. We were able to zero in on 

our final site listing from this master file.  

 
     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 discussions at the 

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 hospitals and clinics to facilitate our 

visits. 
 

 
           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 our understanding 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  

Name Province  

Clinic/Hospital 

Type Geography Type Data Collection Method  

Sabie Hospital Mpumalanga Primary Rural 

Interviews and 

Shadowing 

Barberton Hospital Mpumalanga Primary Rural 

Interviews and 

Shadowing 

Rob Ferreira Hospital Mpumalanga Secondary Semi-urban 

Interviews and 

Shadowing 

Lowes Creek Clinic Mpumalanga Primary Rural 

Interviews and 

Shadowing 

Kaapmuiden Clinic Mpumalanga Primary Rural 

Interviews and 

Shadowing 

Boulders Clinic Mpumalanga Primary Rural 

Interviews and 

Shadowing 

Mediclinic (Barberton) Mpumalanga Primary Rural 

Interviews and 

Shadowing 

Bertha Gxowa Hospital Gauteng Primary Urban 

Focus Group, and 

Shadowing 

Helen Joseph Hospital Gauteng Secondary Urban 

Interviews and 

Shadowing 

Lilian Ngoyi Community Health 

Centre Gauteng Primary Semi-urban 

Interviews and 

Shadowing 

Itireleng Clinic Gauteng Primary Semi-urban 

Interviews and 

Shadowing 

Tshepong Hospital, Klerksdorp North-West Secondary Rural 

Interviews and 

Shadowing 

Gugulethu Community Health 

Centre Western Cape Primary Semi-urban 

Interviews and 

Shadowing 

Khayelitsha District Hospital Western Cape Secondary Urban 

Interviews and 

Shadowing 

Mitchell's Plain District Hospital Western Cape Secondary Semi-urban 

Interviews and 

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 systems-level 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, equipment challenges, 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 workerɂtoo few 

specialists in rural tertiary hospitals, too little training for nurses at primary care clinicsɂand also 

appear to be self-reinforcing.  

 

4.1.1.1 Core Challenges 

Limited Supply of Doctors: 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÈÕÍÁÎ ÒÅÓÏÕÒÃÅÓ ÃÈÁÌÌÅÎÇÅÓ ÁÒÅ ×ÅÌÌ ÄÏÃÕÍÅÎÔÅÄȡ ÔÈÅÒÅ 

are only 0.8 doctors (in total) and 0.2 doctors (in public system) 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% of 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). 

4ÈÅ ÇÏÖÅÒÎÍÅÎÔȭÓ ÄÅÃÉÓÉÏÎ ÔÏ ÄÉÓÁÌÌÏ× ÐÒÉÖÁÔÅ ÍÅÄÉÃÁÌ ÃÏÌÌÅÇÅÓ ÁÎÄ ÕÎÉÖÅÒÓÉÔÉÅÓ ÈÁs adversely 

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 interview with 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 envir onments, 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 health department recently 

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

ÙÅÁÒ ɉ#ÕÌÌÉÎÁÎȟ ςπρυɊȢ -ÁÎÙ ÎÕÒÓÅÓ ÁÒÅ ÁÌÓÏ ÌÅÁÖÉÎÇ ÔÈÅ ÐÕÂÌÉÃ ÓÅÃÔÏÒȟ ÃÉÔÉÎÇ ȰÈÏÒÒÉÂÌÅ ×ÏÒËÉÎÇ 

conditions and stress from seeing patients suffer non-ÓÔÏÐȱ ÁÓ ÐÒÉÍÁÒÙ ÒÅÁÓÏÎÓ ÆÏÒ ÌÅÁÖÉÎÇ ɉ4ÁÙÌÏÒȟ 

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  

0ÒÏÂÌÅÍÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÈÕÍÁÎ ÒÅÓÏÕÒÃÅÓ ÃÈÁÌÌÅÎÇÅ ÍÁÎÉÆÅÓÔ ÉÎ ÔÈÒÅÅ ËÅÙ ÁÒÅÁÓȡ 

  

1. Unnecessary and excessive referrals: Overburdening of health workers, particularly at the 

primary level, often leads to the unnecessary referring of cases to higher-level 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 there are over 3,000 patients waiting to receive routine bone repair 

surgeries. 

2. 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 full-time, permanent staff members. 

3. 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 treated by 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.  

2. 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. 

3. Inadequate Compensation and Support Systems for Health Workers: Many doctors 

choose to leave the public system altogether after completing their required two years 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 mentioned 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 that 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 clinics mentioned that they often did not receive 

critical medications from suppliers (including anti retroviralsɂthe drug used to treat HIV). At one 

primary care hospital, entire boxes of consumable products go unused before their expiration date 

passes. Even the seemingly more advanced hospitals in Western Cape Province suffered from 

procurement processes that left them without critical consumable goods. The lack of coordination 



 

around this critical area is so complete that there is simultaneously deprivation and 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, and received 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 of average usage. Meanwhile, the majority of these 

facilities have relatively constant needs as far as their consumable products are concernedɂfrom 

our conversations it was clear that they saw relatively little change in patient volumes from one 

week to the next (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 hospitals. 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 had them 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 

3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÂÅÓÔ ÈÏÓÐÉÔÁÌ in 2015.    
 

4.1.2.2 Key Manifestations  
 

1. Financial Cost: As with human resource challenges, problems coordinating the procurement 

ÁÎÄ ÕÓÅ ÏÆ ÃÏÎÓÕÍÁÂÌÅ ÇÏÏÄÓ ÉÎ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÓÙÓÔÅÍ ÐÕÔÓ ÕÎÄÕÅ ÓÔÒÁÉÎ ÏÎ ÔÈÅ 

finances of individual institutions 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 cost 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 critical supplies 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: Responsibility for sourcing and 

monitoring suppliers exists at the provincial level, meaning that hospital CEOs and clinic 

ÍÁÎÁÇÅÒÓ ÁÒÅ ÉÎ ÔÈÅ ÐÏÓÉÔÉÏÎ ÎÅÉÔÈÅÒ ÔÏ ÃÈÏÏÓÅ ×ÈÏ ÉÓ ÐÒÏÖÉÄÉÎÇ ÔÈÅÉÒ ÆÁÃÉÌÉÔÙȭÓ ÃÏÎÓÕÍÁÂÌÅ 

goods nor to hold their suppliers accountable when deliveries 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. Further research is needed to understand how widespread 

problems associated with non-payment are, and whether they are prompted by an inability 

to pay, not simply administrative inefficiencies.  

 

 

4.1.3 Physical Resource Challenges: Equipment  

Closely linked to the questions of consumable products and human resource shortages is the 

ÑÕÅÓÔÉÏÎ ÏÆ ÃÁÐÉÔÁÌ ÅÑÕÉÐÍÅÎÔȢ 7ÉÔÈÉÎ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÓÙÓÔÅÍȟ ÔÈÅ ÁÐÐÁÒÅÎÔ ÄÅÁÒÔÈ ÏÆ 

major equipment exists by design, rather than as a byproduct of deprivation. The national and 

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 higher level facilities. In practice, however, the lack of basic 

diagnostic equipment (such as x-ray 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: The severe 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 entities to 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 life-threatening ailments (think ligament tear) cannot be diagnosed 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 equipment they 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 fully qualified to read 

the machines. Many of the (junior) doctors we spoke to in the province mentioned that they had 

undergone additional (self-funded) training to be able read basic tests, but were still forced to refer 

patients at a distance of up to 200km when results became tricky to decipher.  

 



 

4.1.3.2 Key Manifestations  
 

1. Unnecessary and excessive referrals: Many patients are referred to higher-level 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 to do so. Some of the non-urgent 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 moves from 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 take them. 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 radiologists) has prevented 

many provinces from developing a much-desired 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 been less 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 three-fold 

differences between efficiency rates and mean expenditure per patient-day in various provinces. 

Honing in on primary health care, there has been significant confusion in defining 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 the district 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 ward of 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 can only 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 

ÅÖÅÒÙÏÎÅȭÓ ÂÁÓÉÃ ÈÅÁÌÔÈÃÁÒÅ ÎÅÅÄÓ ɉÓÏÍÅÔÈÉÎÇ ÔÈÁÔ ×ÁÓ ÓÏÒÅÌÙ ÌÁÃËÉÎÇ ÐÒÅ-1994) while still 

allowing for a flexible interchange of services between levels of care.  

2. Budgetary limitations: 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÓÙÓÔÅÍ ÉÓ ÃÏÓÔÌÙ ÁÎÄ ÃÕÍÂÅÒÓÏÍÅȢ )ÔÓ 

budgetary limitations underpin its significant coordination challenges.  

 

4.1.5 Information Challenges  

3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÓÙÓÔÅÍȭÓ ÉÎÆÏÒÍÁÔÉÏÎ ÁÐÐÁÒÁÔÕÓ ÉÓ ÃÕÒÒÅÎÔÌÙ ÉÎ Á ÓÔÁÔÅ ÏÆ ÒÅÌÁÔÉÖÅ 

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 care--in 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. Similarly, 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. At Helen 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: As previously 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 opened 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 geographies 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 not rampant and 

did not disrupt the ordinary course of business. 2 out of the 4 clinics also mentioned that the 

ÇÅÎÅÒÁÔÏÒÓ ×ÅÒÅ ÎÏÔ ÏÐÅÒÁÔÉÏÎÁÌ ÂÕÔ ȰÉÔ ×ÁÓ ÎÏÔ Á ÐÒÏÂÌÅÍȱ ÓÉÎÃÅ ÏÕÔÁÇÅÓ ×ÅÒÅ ÒÁÒÅȢ )Î ÕÒÂÁÎ 

hospitals, we noted once again that outages were not viewed 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 on facility devices as well as on our personal 

mobile phones.  



 

 
  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 

Gxowa Hospital, 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 are connected to the Intranet (intrawp.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 of connectivity speeds at Gugulethu CHC, Nyanga-Gugulethu, 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:  All rÕÒÁÌ ÃÌÉÎÉÃÓ ÁÒÅ ÁÓÓÉÇÎÅÄ Á ÃÌÅÒË ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ÔÈÅ Ȭ$ÁÔÁ #ÁÐÔÕÒÅȭ ÐÅÒÓÏÎȢ 

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 connectivity but were 

not setup properly; most facilities felt this would be resolved in the near future.  

 



 

      
    Figure 12: Satellite dish at Lowes Creek, Barberton                  Figure 13: Room assigned to Data Capturer at Kaapmuiden  
 

The clinics had at least one and, in most cases, two desktop computers - one 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  

 

2. Urban Centres: Most urban clinics and hospitals were well-equipped. In some instances, 

existing devices were not being utilised 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 well as GP rooms. All hospitals had a few public telephones in every 

ÄÅÐÁÒÔÍÅÎÔ ÔÏ ÄÉÁÌ ÉÎÔÏ ȬÓ×ÉÔÃÈÂÏÁÒÄÓȭ ÏÆ ÏÔÈÅÒ ÈÏÓÐÉÔÁÌÓȢ  3ÏÍÅ ÈÏÓÐÉÔÁÌÓ ÈÁÄ Á ÐÕÂÌÉÃ 

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     

ɉ-ÉÔÃÈÅÌÌȭÓ 0ÌÁÉÎ (ÏÓÐÉÔÁÌɊ 

We also noted flatscreen monitors at registration waiting areas prompting serial numbers to 

assign counters to new and repeat patients. Some hospitals had a real-time system 

ÄÉÓÐÌÁÙÉÎÇ Á ÎÅ× ȬÁÒÒÉÖÁÌȭ ÁÎÄ Á ȬÄÉÓÃÈÁÒÇÅȭȢ 7Å ÎÏÔÅÄ ÔÈÉÓ ÁÔ +ÈÁÙÅÌÉÔÓÈÁ $ÉÓÔÒÉÃt Hospital and 

-ÉÔÃÈÅÌÌȭÓ 0ÌÁÉÎ (ÏÓÐÉÔÁÌ ɉ7ÅÓÔÅÒÎ #ÁÐÅɊȢ 

 

-ÉÔÃÈÅÌÌȭÓ 0ÌÁÉÎ (ÏÓÐÉÔÁÌ ÓÃÁÎÓ ÁÌÌ ÐÈÙÓÉÃÁÌ ɉÐÁÐÅÒɊ ÒÅÃÏÒÄÓ ÏÆ ÐÁÔÉÅÎÔ ÈÉÓÔÏÒÙ ÁÎÄ ÕÐÌÏÁÄÓ 

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 GP-designated 

rooms had access the teleradiology system, allowing GPs to view X-ray reports on the 

monitors. 

 



 

    
 Figure 20: Real-time 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 advanced 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 major 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 mobile phones 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 clinics 

and hospitals. Although the hardware has been bought, the software remains uninstalled. Instead of 

procuring excess equipment, facilities should be empowered with fewer but internet-enabled 

devices. This will not need any additional investment but a reallocation 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 difficulty. South 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 GPs 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 phones which 

they download using personal data. 

 

 



 

Incentives to Use 

Our inference is that there are not adequate incentives to encourage staff to use Internet-enabled 

technology. Workers are compelled to use their data which is a drain on their personal finances but 

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 particularly 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 and do not serve their intended purpose.  

 

There also has to be appropriate incentives and accountability mechanisms for health practitioners 

ÔÏ ÅÎÇÁÇÅ ÉÎ ÔÅÃÈÎÏÌÏÇÙ ÓÏÌÕÔÉÏÎÓȟ ÅÓÐÅÃÉÁÌÌÙ ×ÈÅÎ ÔÈÅ ÓÏÌÕÔÉÏÎÓ ÄÏÎȭÔ ÐÒÏÖÉÄÅ ÄÉÒÅÃÔ ÂÅÎÅÆÉÔ ÔÏ ÔÈÅ 

practitioners work. For example, electronic patient record keeping and tracking consumable usage 

ÐÒÏÔÏÃÏÌÓ ×ÏÎȭÔ ÂÅ ÆÏÌÌÏ×ÅÄ ÕÎÌÅÓÓ ÆÁÃÉÌÉÔÉÅÓ ÓÅÅ Á ÄÉÒÅÃÔ ÂÅÎÅÆÉÔ ÆÒÏÍ ÏÒ ÁÒÅ ÍÏÎÉÔÏÒÅÄ ÁÎÄ 

ÅÖÁÌÕÁÔÅÄ ÏÎ ÄÏÉÎÇ ÓÏȢ 5ÎÆÏÒÔÕÎÁÔÅÌÙ ÔÈÅÓÅ ÔÙÐÅ ÏÆ ÁÃÃÏÕÎÔÁÂÉÌÉÔÙ ÍÅÃÈÁÎÉÓÍÓ ÄÏÎȭÔ seem to exist 

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 inaccurate 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 Ngoyi Community 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 is no 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 meet a web 

application solution similar to those provided to the private sector by ConnectMed.  As previously 


