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Summary 

It is a common fact that the health-care system in African countries south of the Sahara is 

underperforming when compared to health-care systems in other parts of the world. This 

results in a poor health of the population in the sub-Saharan countries. Causes for the 

health problems of the population include the poor nutrition, the poor hygiene facilities, 

and unhealthy living habits.  

To provide high quality healthcare and to improve the health of the population requires 

different resources. Two important resources are financial and knowledge resources. 

With money doctors can be paid; hospitals can be built; or medication can be provided to 

patients. Another important resource is health and healthcare related knowledge. It is 

important to externalize health knowledge by translating knowledge that is captured in 

scientific literature into knowledge that is useful in the daily work of doctors, nurses, 

midwives and para-professional health workers. Furthermore people must learn how to 

live a healthy live and where to find healthcare if they need it. Investing in health 

knowledge provides opportunities to improve the quality of health care and the health of 

the population in sub-Saharan countries. 

In many sub-Saharan countries it remains very difficult to improve the financial situation 

and therefore hampers the development of the healthcare system. Knowledge on the other 

hand is a resource that is embedded in the society and if made available can be used 

innumerable times. 

Therefore it is worthwhile to invest in improving the availability and accessibility to this 

knowledge.  

This means that improvement of the health knowledge facilities in sub-Saharan Africa is 

required. This research explores the options to improve the health knowledge facilities. 

The questions this research tries to answer are structured by the regulative cycle 

methodology. This methodology could act as a guideline for the transition towards a 

sustainable development of the health-care work system in sub-Saharan Africa. The 

research questions are: 

- What are the factors hampering the performance of key actors in the health 

situation of sub-Saharan Africa?(Problem mapping) 

- Can we determine the root causes of a certain problem situation? Or do cause-

effect chains act as vicious cycles?(Diagnosis) 

- What are the requirements for a sustainable monitoring and evaluation system for 

the health-care system in this part of Africa?(Design) 

Following the problem mapping and the diagnostic questions, the design of a health-

knowledge-architecture is focused on the changes that need to be made in the health 

knowledge facilities to improve the performance of the health-care system in sub-Saharan 

Africa. 

Based on the different phases in the regulative cycle the “health-care work system in 

transition” can be observed as a threefold system as depicted in below figure. “Health-

care Operations” represents the operational activities like treating patients, educating 
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potential health workers or performing medical research within the health-care work 

system. These activities and their actors are monitored and evaluated to determine their 

performance. This is represented by the health-care “Monitoring and Evaluation” work 

system. When the monitoring results are compared with predefined goals and targets and 

it can be concluded that certain sub-systems are underperforming, the health-care 

“Change System” is responsible for designing and implementing actual changes within 

the “Health-care Operations.” 
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Figure: Regulative cycle in sub-Saharan African healthcare 

 

 

For each of these three sub-systems, a different approach was used to answer the research 

questions. Both the approach and answers are summarized below.  

  

Health-care Change System 

 

To improve the health-care system in sub-Saharan Africa, change projects are executed. 

Single projects are executed which results in incremental, often local or regional, 

improvements. Every time a single project goes through the regulative cycle, adjustments 

are made. Because many of these single initiatives only focus on improvements within 

the scope of the concerned project, the contribution to the total health-care program might 

be neglected. To keep an overview or ensure cumulative impact of all these projects it is 

important to approach project execution from a program perspective. In the program 

approach accumulated re-use of project results facilitates transformational and technical 
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advantages. The plans and deliverables of all change projects need to be stored within the 

health program repository in such a way that a portfolio is created. Within the health care 

portfolio the reuse of deliverables and learning from previous projects must be 

encouraged and double work must be avoided. Cumulative project outcomes must serve 

as a growing baseline from which follow on projects can proceed. For an effective 

approach it is important that all different types of actors are involved in the health 

program.  According to the multilevel perspective (Goossenaerts, 2007) a distinction at 

four different levels can be made between actors.  

- Pico level (human actors): patient, health worker, researcher etc. 

- Micro level (organizational actors): hospitals, medical educational centers etc. 

- Meso level (sector actors): national and inter national health and education 

organizations. 

- Macro level (macro economic actors): Governments. 

At micro level several enterprise architectures have proven to be successful in firms. At 

pico level individuals also can be involved in different organizations and processes, 

therefore also in different sectors. Society wide architectures start to emerge. The 

National Health Service (Appendix 2) provides an approach for an architecture for the 

health sector (Grewal, 2007). 

Nationally, the development of a health program is to be overseen by the health 

department of governments and National Public Health Institutes (NPHI). In the 

development of these health programs, and for what concerns methods, knowledge base 

and repositories, governments will be supported by NGO’s and specialized multi-lateral 

organizations such as WHO (health and healthcare) and UNESCO (education). This 

means that – in a multi-level perspective – the development of the health program is an 

issue at macro or meso level. 

 

Health-care Operations System 

To improve the sub-Saharan health-care system substantially all phases of the regulative 

cycle have to be executed effectively innumerable times. Each time one must start with 

the problem identification phase and end with the evaluation phase. To determine what 

causes a certain problem situation; what actors are involved; and what has to be 

monitored, a clear overview of the health-care work system is required.  

In the problem identification of this research an initial problem map has been drafted. 

This map uses the pico, micro, meso and macro levels from the multi level perspective 

and the generalizations of the four dimensions of the generalized scorecard (customer 

external relations (1), internal business processes & resources (2), learning & growth (3), 

financial and other resource funds & flows) to cluster the different problem factors. More 

accurate maps should be used in innumerable projects performed by stakeholders at all 

levels. Each project aiming for improving a part of the sub-Saharan health-care system 

must identify the specific problems that it aims to overcome. Because of the limited 

available resources to actually realize improvements, problem maps must be shared and 

priorities have to be set with full awareness of other project’s scopes and targets. Surveys 

can be provided to experts in the field of the planned change projects, to ask their opinion 
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about what problems have a high impact on the quality of healthcare and the health of the 

population in a certain problem situation. When the high impact problem factors are 

determined the fundamental causes of these problem factors have to be determined. To 

find these fundamental causes, interdependencies between problems and factors have to 

be determined. These interdependencies result in problem chains or vicious problem 

cycles. Based on these problem chains and vicious cycles it can be determined what 

problem factors each particular stakeholder needs to tackle to improve a certain problem 

situation. 

When the actual change project will be executed an overview of the work system has to 

be made. The system boundary model as described in chapter 2.3 provides an overview 

by defining the different subsystems, use cases and the involved actors. By using the 

problem map in combination with the system boundary model a range of intervention 

options can be generated for resolving the identified problem situation. 

 

Health-care Monitoring and Evaluation system  

One of the results of the problem analysis of the “HC Operations” is that an investment in 

knowledge provides opportunities to improve the health-care system in sub-Saharan 

Africa. Health-care Monitoring and Evaluation can help to gain knowledge about actual 

performance and the improvement targets of a health-care system. Scorecards can be used 

as a tool to gather knowledge about healthcare in different ways. The scores can be used 

to set goals and objectives for improvement; to determine the performance of a certain 

stakeholder compared to the set goals and objectives and provide information about 

where the need for change is the most urgent; and to measure the improvement after the 

intervention by a change project. 

For an effective use of the knowledge gathered in reference to scorecards, the scores 

should be stored in a database and be made available for actors in the sub-Saharan health-

care system. For a more effective use of this information, context specific information 

should be stored together with the score of a certain actor. This helps to make a better 

comparison between the scores of actors in similar situations. 

For an effective use of scorecards it is important that there are clear guidelines for the use 

of scorecards and the development of new scorecards, including their customization to 

livelihood circumstances (resource awareness). To get a reliable and true measure it is 

important that scorecards are used as is described in the guideline. To determine the 

performance of a certain actor, it is not necessary, and it could even be wasteful, to 

develop new scorecards when existing scorecards can be used. To come to a sustainable 

development of the Health-care Monitoring and Evaluation system, scorecards and 

reporting must be developed in such a way that they articulate performance gaps in 

comparable situations. Clear guidelines and supporting repository services are needed for 

the development and deployment of comprehensive scorecards. 
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1 Introduction 

It is a common fact that the health-care system in African countries south of the Sahara is 

underperforming when compared to health-care systems in other parts of the world. This 

results in a poor health of the population in the sub-Saharan African countries. Sub-

Saharan Africa is the name used for the 41 African countries that are located south of the 

Sahara. This part of Africa has a population of 799 million people (Worldbank, 2008). 

For this research figures from the following countries in sub-Saharan Africa are used: 

Ethiopia, Nigeria, Tanzania, Uganda and Mozambique. This MSc thesis in Innovation 

Management explores the knowledge-based options to improve the quality of healthcare, 

by developing a “Health-knowledge-architecture”.  

This research focuses on the broad challenge of overcoming the know-do gap in the 

health-care sector of countries in sub-Saharan Africa. This report will give 

recommendations concerning e-learning interventions to improve the knowledge-provide 

for healthcare in sub-Saharan countries. 

The health of the population and the quality of healthcare can be measured. Indicators 

like life expectancy, infant mortality rate, years of life lost to diseases of injuries and 

deaths among children under five years of age (WHO, 2008) are used as a measure for 

the health of the population. For the quality of healthcare indicators like births attended 

by skilled health personnel, available hospital beds per (10.000 population) and density of  

the different health workers (WHO, 2008) are used. Moreover the definition of health 

differs between countries and changes over time. This means that people who are healthy 

in a certain country can be unhealthy in a different country according to a difference in 

the definition of health. 

In a literature review on institutional design for the e-learning work system (Wonders, 

2007) it became clear that a well-designed institutional framework contributes to the 

performance of an e-learning work system.  

As a follow-up of this literature study this work focuses on the innovation management 

aspects of e-learning for healthcare in developing countries. This choice was based on the 

following four considerations.  

- Firstly, radical innovation is more likely to happen when a socio-technical regime 

(like the health care system of sub-Saharan Africa) experiences severe stress from 

the socio-technical landscape (Geels & Schot, 2007).  

- Secondly, recent studies confirm the precarious situation of healthcare in sub-

Saharan Africa (Conway et al, 2007), as well as the difficulties experienced in the 

translation of health knowledge to practice (Madon et al, 2008).  

- A third consideration is that mobile technologies are rapidly adopted in many 

developing countries, opening opportunities for innovative services. In Africa 177 

million people of a population of almost a billion have mobile phone. In Africa 

there is a culture of sharing a mobile phone between family members and friends. 

Also commercial “mobile hotspots” are used a lot in Africa. Using mobile phones 

and PDA’s in combination with GSM and GPRS to transfer information can have 

the potential to build a cost effective sustainable network to share health-care 

knowledge and information (Iluyemi & Briggs, 2007).  
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- A fourth consideration is that healthcare is a sector where public-private 

partnerships have a long established tradition. Institutional design for e-learning 

transition acceleration could meet interests of multiple stakeholders in healthcare. 

Prior studies have articulated both impact and failure of innovation projects. The 

work of Iluyemi and Briggs (2007) provides an overview of projects involving 

mobile/wireless technologies to support the health sector. Recently a polio 

outbreak in Kenya was monitored by health workers using a free to use 

application on a mobile phone. A questionnaire was used to determine patient 

symptoms, treatment, levels of medical supplies and areas that needed vaccines. 

Real time information about the outbreak was gathered and could be used 

immediately (SciDev, 2008). 

To train health workers, an efficient workplace learning system is required. Improved 

access to health knowledge is also required to increase the productivity of current health 

workers. The development of e-health and e-learning services can contribute to improved 

translation of medical knowledge that may have a positive impact on public health in sub-

Saharan countries. Much health-care related knowledge can not be learned from books or 

courses because it is embedded in the daily work of health workers. Therefore it should 

be taken in consideration how to capture, use and re-use this practical knowledge when 

improving the health knowledge translation for health workers. To realize these 

improvements some changes in the current health-care work system are required. For an 

effective change of the current work system it is important to consider also how to 

monitor and evaluate the performance of the work system and how to implement 

changes. 

This study focuses on the design of the institutional framework and the actor network 

architecture that can achieve improved health-knowledge translation for sub-Saharan 

countries. The health knowledge translation should provide better access to health and 

health-care related knowledge. This improved access to health knowledge also aims at 

improving health-problem prevention and as a result at directly improving the health of 

the population. Improving health-care knowledge should lead to improving the quality of 

healthcare. 

1.1 Method: Regulative cycle 

Although this MSc. research will not result in the implementation of a new ICT 

architecture, the regulative cycle (van Strien, 1997) methodology will be the guideline for 

this study.  

First, in the regulative cycle for a target work system (Figure 1), in the problem 

identification phase the problem definition is extracted from the problem mess. The 

extracted problems are then analyzed, which results in a diagnosis. When it is clear what 

caused the problems, a design can be made to solve these problems or at least improve 

the current situation. When the design is completed and accepted by the stakeholders it 

should be implemented. After a certain period, monitoring and evaluation may articulate 

new problems. At this point the diagnostic, design and implementation phases of 

regulative cycle could start again. 
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Figure 1: Regulative cycle source: Goossenaerts, 2008a 

 

In this research the problem identification, the analysis and diagnosis, and a part of the 

design are considered. The problem identification tries to make a comprehensive list of 

problem factors within the scope of this research. To provide a clear overview of the 

problem factors, they will be structured in a problem map. Analysis and Diagnosis tries to 

identify dependencies between different problem factors to finally come up with 

fundamental causes. The design phase proposes an approach on how to improve the 

situation. 

The regulative cycle methodology will not only act as a guideline for this research it will 

also act as a guideline for the transition towards a sustainable development of the health-

care work system in sub-Saharan Africa. 

Based on the different phases in the regulative cycle the health-care work system can be 

observed as a threefold system. “Health-care Operations” represents the operational 

activities like treating patients, educating potential health workers or performing medical 

research within the health-care work system. These activities and the actors who are 

performing these activities are monitored and evaluated to determine the performance. 

This is represented by the health-care “Monitoring and Evaluation” work system. When 

the monitoring results are compared with predefined goals or targets and when it is 

concluded that certain sub-systems are underperforming, the health-care “Change 

System” is responsible for the actual changes to the Health-care Operations. 
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Figure 2: Regulative cycle in sub-Saharan African healthcare 

1.2 Motivation for research 

Due to the underperforming health-care sector and the poor health of the population in 

Sub-Saharan Africa the health-care sector is a work system under pressure. A work 

system under pressure is more likely to adopt new innovative technologies to enable a 

transition of the work system (Geels and Schot, 2007). The emergence of new 

technologies like open educational resources (OECD, 2008), open source platform for 

mobile communication (Open Handset Alliance, 2008), mobile and wireless 

communication devices and society wide knowledge architectures provide a window of 

opportunities to become adopted within the sub-Saharan African health-care regime. The 

pressure on the work system and the emergence of these niche innovations provide 

opportunities for a complete work system to make a transition that may lead towards a 

better performing health-care work system. This form of innovation of a complete work 

system is an interesting research topic for master thesis research in the field of innovation 

studies. 

1.2.1 Literature review and identified gap 

E-Learning has developed into a serious facility to improve education all over the world. 

In traditional industries the institutional design has proved to be able to increase the 

performance of a complete sector. The institutional design consists of rules, regulations, 

standards and architectures of dominant designs to enable the interaction between 
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different actors within a network. The institutional design contributes to reducing 

transaction costs and production costs.  

In the knowledge economy the importance of the institutional design is often neglected. 

This absence of institutional design can be exploited by actors who benefit form the 

adopted standards and protocols. This results in high entry barriers for competitors, high 

prices and high switching costs for the demand side. This leaves no room for innovative 

changes that are necessary for the improvement of the e-learning work system 

(Goossenaerts, 2007). 

For the development of the e-learning work system it is important to find out how 

institutional design can contribute to the development of a work system. Before this can 

be done the current institutional design of the knowledge economy has to be mapped. 

One can think of the protocols, standards and regulations that are used or should be used 

and how to deal with intellectual property rights. According to the Creative Commons 

organization (Creative Commons, 2008) the intellectual property rights system should 

change from an “all rights reserved” into “some rights reserved”. They advocate a system 

that deals with the intellectual property rights in such a way that it becomes easier to use 

and re-use creative work of artists, scientists or educators. 

Within the e-learning work system many different actors all over the world are involved. 

Changes in such a worldwide system are normally incremental and are adopted very 

slowly. Standards face a collective action dilemma. For an efficient change to improve 

the e-learning work system it is important to understand how these changes should be 

introduced (Wonders, 2007). 

In this master thesis research the focus is on the health-care in sub-Saharan Africa. In the 

work system there is an urgent need for better knowledge facilities (Sluijs et al., 2006). 

The adoption of standards and architectures for knowledge transaction within the sub-

Saharan African health-care sector is necessary to improve the performance of this sector. 

1.2.2 Research questions 

To improve the innumerable individual problem situations in the sub-Saharan healthcare 

system, a methodology is required for the sustainable development of the healthcare 

system. The regulative cycle proposed by van Strien (1997), provides a methodology that 

deals with individual problem situations. The regulative cycle can be used as a guideline 

for individual improvement projects that have to result in a better performance of some 

(often small) part of the sub-Saharan health-care system. The regulative cycle contains 

these five phases: 

- Identification of the problem 

- Diagnosis (mini theory about the causes and possible remedy of a problem) 

- Plan of action/Design (further elaboration of remedy) 

- Intervention (realize a change in the desired direction) 

- Evaluation of the new situation. 

In case of a negative result of the evaluation the regulative cycle starts over again (van 

Strien, 1997). 
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In a (socio-technical) landscape where many problems coexist, the multi-level 

perspective allows one to allocate problems to the levels macro, meso and micro, while it 

also recognizes the multi-level character of transition challenges. Goossenaerts (2007) 

gives the mock-up of a multi-level (concerted) regulative cycle and illustrates nested 

factor-dependencies for the levels of person, firms, industrial sectors and society.  

Regarding the management of change in ICT-rich work systems, enterprise architects 

advocate a portfolio or program enabled approach for change projects. 

This research explores the options that multi-level regulative cycles hosted by enterprise 

architecture might generate to improve the performance and health knowledge facilities 

of the healthcare system in sub-Saharan Africa.  

A successful change program starts with a partitioning of the work system and an 

identification of the problems in each work-system part. In this report the sustainable 

development of the health system is considered to involve three recurring activities: the 

operations, the monitoring and evaluation, and the change system.  

Accepting that enterprise architecture offers a suitable approach for dealing with change 

in a dynamic ICT-rich, yet heterogeneous technology environment, the research focuses 

on  the monitoring and evaluation, and the problem identification and diagnosis of the 

health system operations.  

A first question that this research is answering is: 

What are the factors hampering the performance of key actors in the health care 

Operations of sub-Saharan Africa? 

To set a diagnosis the factors that cause the problem needs to be found. In a multi-level 

perspective the cause-effect chains may well be cyclic. A next question this research tries 

to answer is:  

Can we determine the root causes of a certain problem situation? Or do cause-effect 

chains act as vicious cycles? 

To actually improve or remedying the current problem situation of the sub-Saharan 

healthcare, a plan of action has to be designed to address root causes and/or transform 

vicious cycles into virtuous cycles. Following the problem mapping and the diagnostic 

questions, the design is focused on the changes that need to be made in the health 

knowledge facilities to improve the performance of the health-care system in sub-Saharan 

Africa. 

The performance of individual cases in the sub-Saharan health care system needs to be 

determined, and priorities for action must be identified. The monitoring and evaluation 

phase of the regulative cycle must be instrumented to this end. A third question this 

research is answering is:  

What are the requirements for a sustainable monitoring and evaluation system for the 

health-care system in this part of Africa? 
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1.3 Overview of the Report 

The report has the following structure.  

The second chapter starts with an overview of the sub-Saharan health-care sector and 

continues with identifying and describing the different stakeholders. The last part of this 

chapter provides a graphical overview of the health-care sector in which system 

boundaries, use cases and the interaction between these use cases of the sub-Saharan 

health-care system are explained. 

The third chapter provides some theoretical background starting by elaborating the 

influence of the institutional design. It also provides insights in system innovation. By 

describing how a certain socio-technical regime, in this case the sub-Saharan African 

healthcare, could make a transition by adopting niche innovations. Furthermore different 

kinds of innovation are described. The classic radical vs. incremental distinction does not 

satisfy anymore when describing innovations. Innovation has two aspects: the level of 

innovativeness regarding core concepts and the level of innovativeness regarding the 

linkages between those concepts. 

Chapter four focuses on the “Problem Analysis”. This chapter identifies several problems 

in the sub-Saharan health-care work system. From this problem mess a problem map is 

derived in a multi-level perspective. This problem map structures the problems by 

grouping them according to the levels pico (human), micro (organization), meso (sector) 

and macro (landscape). A second distinction between problems at a certain level is made 

based on generalizations of the four dimensions of the balanced scorecard namely 

customer (1), internal business processes (2), learning & (3) and finally financial (4). The 

analysis continues by identifying some causal relations.  

The architectural design for the sub-Saharan African health-care sector is described in 

chapter 5. Based on the results of problem analysis some design suggestions are given to 

improve the health knowledge facilities in sub-Saharan Africa. Recommendations are 

made for the development of a health-knowledge-architecture. This architecture describes 

how to deal with health knowledge in such a way that it improves the performance of 

actors within the health-care work system. 

Chapter 6 describes the result of this report. Chapter 7 elaborates on the 

recommendations and reflection of this research. 
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2 Orientation on Healthcare (in sub-Saharan Africa) 

This chapter first describes the health-care sector as it currently prevails in sub-Saharan 

Africa. Although it is not possible, within the scope of this thesis, to provide a detailed 

description of the entire sub-Saharan health-care system, some health-care figures are 

given to depict the major differences between the healthcare in sub-Saharan Africa and in 

Western Europe. Next a categorization of the stakeholders in the sector is proposed.  The 

chapter concludes with presenting a health-care system boundary model. This is an 

overview as a UML use case diagram of the health system functions that are 

acknowledged in the relevant literature.  

2.1 The Health-care Sector: Resources and Activities  

The health-care sector in the countries of sub-Saharan Africa is described. This will be 

done by a short description of the health-care sector in the following countries: Ethiopia, 

Nigeria, Tanzania, Uganda and Mozambique. In the description, the following aspects are 

taken into account: The authorities concerned with health and healthcare, the health-care 

providers (hospitals and health centers), the medical education and finally the medical 

and health research.  

2.1.1 Health-care Figures 

To create an overview of how the healthcare in these sub-Saharan countries is arranged, 

the health-care work system of some of these African countries is described. Some facts 

and figures of the countries Ethiopia, Mozambique, Uganda, Tanzania and Nigeria will 

be highlighted and compared with the health-care work system in Western Europe (Table 

1). Comparing the number of the different health workers per 1000 people and available 

hospital beds per 10.000 people in these countries with the same figures for the 

Netherlands and Norway shows that the health-care capabilities in the sub-Saharan 

countries are limited (WHO, 2008).  
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Table 1: Health-care related indicators source: WHO, 2008 

  Ethiopia: Mozambi
que 

Uganda Tanzania Nigeria NL Nor 

Population total 
(millions) 

79.09 
(2007) 

21.37 
(2007) 

30.93 
(2007) 

40.43 
(2007) 

147.98 
(2007) 

16.38 
(2007) 

4.71 
(2007) 

Number of 
Physicians 

1,936 
(2003) 

 514 
(2004)  

2209 
(2004) 

822 
(2002) 

34923 
(2003) 

50854 
(2003) 

14200 

Physicians 
(density per 1000 
population) 

0.03 
(2003) 

 0.03 
(2004) 

0.08 0,02 
(2002) 

0,28 
(2003) 

3,15 3,13 

Number of Nurses 14270 
(2003) 

3947 
(2004)  

14805 10729 
(2002) 

127580 
(2003) 

221783 67274 

Nurses (density 
per 1 000 
population) 

0,2  
(2003) 

 0.21 
(2004) 

0.55 0,30 
(2002) 

1,03 
(2003) 

13,73 14,84 

Other health 
workers 

7345 
(2003) 

1659 
(2004) 

4128 29,722 
(2002) 

1220 
(2004) 

NA NA 

 Other health 
workers (density 
per 1000 
population) 

0,1 
(2003) 

0,09 
(2004) 

0,15 
(2004) 

0,82 
(2002) 

0,01 
(2004) 

NA NA 

Hospital beds (per 
10 000 population)  

2.0 
(2004) 

NA 7.0 
(2004) 

NA 12 
(2000) 

50 
(2003) 

42 
(2005) 

 

2.1.2 Ownership and Planning 

Each individual has the right to have access to healthcare (United Nations, 1948). 

Therefore in most countries the healthcare is arranged within the government by a 

ministry of health. In some countries like in Nigeria healthcare is a shared responsibility 

of the federal, state and local governments (Min. of Health Nigeria, 2008). Health 

ministries are divided in several departments. For instance the Ethiopian ministry of 

health consists of 18 different departments. The Health Service Extension and Education 

Center has the goal to create a healthy society through positive behavioral change of the 

people in the major public health problems that can play an active role in poverty 

reduction (Min. of Health Ethiopia, 2008). The ministry of health in Uganda established a 

resource centre with the task to develop a comprehensive integrated health information 

and surveillance system and to ensure the use of information at all levels; assess the 

impact of programs/projects and interventions on the health of the people; periodically 

review indicators for monitoring and evaluation of the entire health sector (Min. of 

Health Uganda, 2008). The Ministry is divided into three line divisions, two staff 

divisions and five units. There are for instance Nursing Services Unit; a Health Services 

Inspectorate Unit; a Preventive Health Services Division and a Curative Health Service 

Division (Min. of Health Tanzania, 2008). 
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2.1.3 Hospitals 

Many health-care services are provided by hospitals. In   
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Table 1 the available hospital beds per 10.000 people are given. These figures show that 

healthcare is poorly available in these African countries. It is a common fact that the need 

for healthcare in these countries is much higher then in western countries, it may be 

concluded that hospitals in sub-Saharan Africa have to provide health-care services for 

many more patients compared to the western hospitals.  

In Ethiopia, with a population of 79.09 million people, there are 126 hospitals, 600 health 

centers, 1662 health stations and 4205 health posts (University of Oxford, 2008). 

In Uganda with a population of 30.93 million people there are 104 hospitals (57 

government, 44 NGO, 3 private), 250 health centers (179 government, 68 NGO, 3 

private) 2 palliative care (1 government, 1 NGO) and 1382 other health-care related 

organizations (989 government, 352 NGO, 41 private) (Min. of Uganda, 2008). 

The ministry of health of Tanzania provides some dated figures about health-care 

facilities in this country. In Tanzania there are 173 hospitals varying from 4 

consultancy/specialized hospitals and 17 regional hospitals to 68 district hospitals and 84 

other hospitals. Most of these hospitals are governmental. Furthermore there are 479 

health centers and approximately 3800 dispensaries. From 1977 to 1991, private hospitals 

were banned in Tanzania with the government taking responsibility for the delivery of 

most health services (University of Oxford, 2008). 

From these figures it can be concluded that in sub-Saharan Africa, besides governmental 

hospitals and private health-care facilities, also NGO’s are involved in providing health-

care services. 

2.1.4 Medical Education 

From the figures about the availability of health workers per population of the African 

countries (Table 1) it can be concluded that there is a need for more health workers in 

these African countries. This urgent need for health workers requires a different medical 

education model. In many African countries a western inspired model is applied for 

health-care delivery. This means 93% of the workforce are professional health workers 

(doctors or nurses) opposed to para-professional health workers (health workers who 

have been trained to provide a limited range of treatments.) The education of 

professionals requires a considerable time and money, and this forms a barrier for 

expanding the health-care workforce. Furthermore doctors prefer to live in urban areas. 

This means that the people who live in rural areas receive less medical attention. In 

countries such as Equatorial Guinea, Ghana and Senegal there are four times as many 

doctors in urban areas than in rural areas per head of the population (Conway et al., 

2007).  

Many new health workers need to be educated to close this gap in the health-care 

workforce. Educating professional health workers would imply that the amount of 

medical schools in sub-Saharan Africa needs to increase from the current 90 to 390. Even 

when the training capacity increases to this level it will take more than 20 years to close 

this gap (Conway et al., 2007). 

2.1.5 Health Research, Protection and Assessment Institutes 

To provide proper healthcare, health workers need to have access to up-to-date 

knowledge. For new medical knowledge health-care research is needed. Research 
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institutes are responsible for the execution of this research. In western countries these 

medical research institutes are extensive organizations In African developing countries 

these research institutes often do not exist, and if there are any it is often limited research 

they can perform. In Nigeria for instance the Nigerian Institute for Medical Research 

(NIMR) caries out medical research to control infectious diseases. There is also a Centre 

for Health Policy and Strategic Studies in Lagos Nigeria. The Foundation for Women’s 

Health Research and Development (FORWARD) is based in the UK but works on 

Female Genital Mutilation in the Gambia and Nigeria. Furthermore all the medical 

schools in Nigeria are involved in medical research (University of Oxford, 2008). 

In Uganda public health activities of national importance are conducted by a variety of 

groups, sometimes with little coordination. Creating a comprehensive national public 

health institute in these countries requires planning, linkages, and partnerships at several 

levels to improve and protect health. In Uganda, Uganda Virus Research Institute (UVRI) 

is one of several institutions with public health functions. Strengthening UVRI’s 

infrastructure, developing a strategy and plans to pursue this strategy, and providing 

linkages with others providing public health services will enhance UVRI’s contributions 

to public health in Uganda and the region (IANPHI UVRI, 2008).  In Uganda there are 

also several other research institutes like for instance the Uganda Cancer Institute; 

Uganda Tuberculosis Investigation Centre; Uganda Joint Clinical Research Centre 

(research on HIV/AIDS/STD). 

The institutes mentioned above are all National Public Health Institutes (NPHI). The key 

functions of a NPHI are: Health of the population assessment (assessing the health status 

of the population); Health protection (surveillance and response); Research (evidence to 

inform policies and programs). In several sub-Saharan African countries there are 

initiatives for the development of a National Public Health Institute (NPHI) within the 

coming years. The International Association of National Public Health Institutes 

(IANPHI FOLIO, 2008) helps developing countries with the development of their 

National Public Health Institute. 

2.2 Stakeholders 

Within the scope of this research several stakeholders are involved (Appendix 1). To 

provide a clear overview the involved stakeholders are grouped according to the Multi 

Level Perspective (MLP) (Goossenaerts, 2007). Within the MLP a distinction is made 

between stakeholders at four different levels. At pico level (1) the human stakeholders are 

identified, at micro level (2) the organizational stakeholders and at meso level (3) the 

sector stakeholders. In addition the landscape stakeholders operate on the macro level (4).  

These macro economic actors can operate on global, national or regional scale. Typically, 

at each of these scales, these actors decide the allocation of resources to different, often 

competing sectors. 

Human individuals at pico level fulfill various roles in the health-care work system.  

- Professional health workers like nurses, doctors and midwives. 

- Para-professionals perform limited medical work for which they have been 

specifically trained.  

- Medical trainers provide the education of health workers.  
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- Patients are people how need healthcare. 

- Humans in general are also stakeholder in this respect, because they may become 

a patient or a health worker. 

At micro level the following stakeholders can be identified: 

- The family community is stakeholder as well, because it is the organization where 

humans interact and where, in some cases healthcare takes place.  

- Hospitals form an important stakeholder while their core business is aimed at 

providing healthcare.  

- Medical education is an organization that educates and trains people who are or 

will be working as professional health worker in the health-care sector. 

- Educational centre is an organization that provides educational services in general, 

including health components (schools, universities, adult learning centers) 

- Another group of stakeholders at micro level are the telecom providers, while the 

emergence of mobile/wireless communication provides opportunities to improve 

the performance of the health-care work system.  

Meso level stakeholders are often organizations that are operating to serve a certain sector 

or industry.  

- The World Health Organization (WHO) is the directing and coordinating 

authority for health within the United Nations (WHO, 2008a). The WHO is an 

organization that operates in the field of health and healthcare sector. Therefore it 

is a meso level Stakeholder. 

- UNESCO is an organization within the United Nations that is aimed at the 

realization of peace and sustainability by means of education, Science, culture and 

communication (UNESCO, 2008). 

- IANPHI is an organization that aims to improve the health capacity by 

strengthening and linking national public health institutes (IANPHI, 2008).  

- Another stakeholder at meso level is Integrating the Healthcare Enterprise (IHE), 

which is collaboration between suppliers and users of ICT in healthcare (IHE, 

2008). This collaboration is aimed at solving integration problems with ICT and 

medical equipment.   

- In Europe and other western countries the health-care work system is already 

improved by ICT. Connecting for Health helps the National Health Service (NHS, 

2008) in the UK to deliver better healthcare by using ICT. The NHS is an 

example of a NPHI.  

- The Open Handset Alliance is an alliance of more then 30 technology and mobile 

companies that are developing Android. Android is the first free open mobile 

platform, which enables innovative applications for mobile phones and PDA’s 

(Open Handset Alliance, 2008). This provides opportunities to develop services 

and other applications that can lead to a more efficient and effective healthcare.  

- A last meso level stakeholder is the International Institute for Communication and 

Development (IICD). IICD is a non-profit foundation that applies ICT as tool in 
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combination with traditional media (radio and television in developing countries 

(IICD, 2008)). One of the sectors of IICD is aiming at is the health-care sector in 

developing countries. 

An important international stakeholder on macro level is the United Nations (UN). The 

Millennium Development Goals (United Nations Development Programme, 2008) is an 

initiative of the UN and some of the development goals are aimed at the improvement of 

health in the world. Governments form an important group of stakeholders on national 

level. Changes in infrastructure as targeted by the Open Handset Alliance could have an 

impact that is much broader than transforming single sector. This must be considered 

when investing in them.   

2.3 System Boundary Model 

In the System Boundary Model an overview is provided of “Health System Functions” 

that are acknowledged in the relevant literature. This model is expressed by means of use 

cases. Use cases describe the interaction between different actors within the work system. 

Involved actors include both the stakeholders, and technical systems.   

Within the health-care work system actors and their sub-systems are identified. 

Especially one actor is supported by at least one sub-system, and for this actor a use case 

is named. Moreover, all sub-systems may interoperate in a peer-to-peer network. In the 

network each sub-system may provide services to the other sub-systems (Service 

Oriented Architecture). For the important dependencies, the system boundary model also 

provides the dependencies among the use cases.     

Within the Global Health Enterprise Architecture one or more use cases are separated by 

(sub-) system boundaries. As described in chapter 1 the health-care work system life-

cycle (LC) comprises three recurring activities: Operational (OP), Monitoring & 

Evaluation (ME) and Change (CH). This cross-cutting concern implies that each (life-

cycle) use case in the System Boundary Model will be composed of three "sub" use cases,  

one for Operations, one for Monitoring & Evaluation and one for Change (Figure 3). 

 

Figure 3: Life-cycle Use Cases "LC_" makes use of "OP_", "ME_" and "CH_" use cases. 

 

A next step in the architecture design of a health-care information work system is to 

provide an overview of the different sub-system boundaries, and identifying the involved 

use- cases that these sub-systems have to support. The System Boundary Model identifies 

what the different service systems are in the "overall" information work system. The 
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health-care information work system must be robust and distributed. It consists of a 

number of separate systems at different "socio-technical" levels (pico, micro, meso and 

macro). In Table 2 an overview is given of the different use cases including a short 

description of the use case.  

Use- cases at Pico level  

At pico level persons can act in five different roles: as Person, as Patient, as Trainer as 

Health-worker and as Researcher.  

For each person, we assume involvement in Pi_HealthyLivingLearning. Depending on 

the resources available (library, newspaper, radio, mobile phone with internet access and 

rfid-reader) such learning will happen in a different way. For people in sub-Saharan 

Africa, radio is an often used system. The use case is concerned with the learning by 

people how to care for their health during daily life (not smoking, balanced food choices, 

active life, etc). People should also be aware of the available healthcare in their 

environment. Involved actors within this work system are persons. In the case of 

individual learner support (and tracing), a learning path repository could be used.  

A second human role for which health-care work system support is required is when a 

person becomes a patient. In case of illness, injury, or when a vaccination is required, a 

person participates in healthcare. A “Care and Cure Path” in which the person, now a 

patient, will participate can be defined for further treatment. The use case is called 

Pi_TreatmentParticipation.  For each "pathology", patients have to follow specific steps, 

including for instance taking medicines, resting, etc.  The "Care and Cure Path" for a 

specific patient could be communicated orally, but when advanced ICT-tools are used, 

such information about the treatment could also be stored in and retrieved from a 

repository, and reminders for taking medicines could be produced by handheld devices.  

Two use cases are defined for actors in the role of health worker. A first use case 

represents the care, cure and treatment of patients (Pi_TreatmentDelivery). Professional, 

paraprofessional or other health workers are involved as actors in this use case. 

Information about patients will be stored in an information carrier, preferably in a patient 

database (<<System>>TreatmentPathRepository). The second use case is learning about 

care, cure and delivery (e.g., to learn about new therapies, to receive information about 

epidemics, etc.) in Pi_TreatmentDeliveryLearning. Via the Medical Education and 

Learning organizations, also medical trainers could be involved in the learning.  A 

learning path repository can be used to support the medical learning activities. 

Finally, people can have the role of medical researcher. Within the research sub-system 

boundary the use case Pi_Research is defined, which represents the execution of medical 

and health-care related research. Not only new studies about more effective treatment and 

medication are executed within this sub-system, also studies about the effectiveness of 

certain health-care campaigns are executed. 
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Micro 

Medical trainers and most health workers and researchers are usually connected to 

organizations such as schools, hospitals and research institutions. These micro level 

actors are addressed next. 

The organizations at micro level are involved in one or more of the four different (sub) 

systems that are identified namely, those of Education, Medical Education, Medical 

Research and Hospital (here understood to cover centers with sizes ranging from 

hospitals to health posts) . These four kinds of sub-systems and the involved use cases 

and actors will be described in the following section. 

The education sub-system (Mi_Edu_S), as provided, for example by schools and radio-

stations, contains the Mi_HealthyLivingTeaching use case which is aimed at providing 

education to people who (have to) learn (or be reminded) about healthy living (in 

PiPe_HealthyLivingLearning at pico level).  At micro-level, the sub-system is owned by 

Educational centers like universities and medical schools. At pico-level, the education use 

case involves the teacher or trainer, and it is used by PiPe_HealthyLivingLearning. 

The system boundary Medical Education (Mi_MedEdu_S) delineates the sub-system that 

is involved with the training and education of health workers. Medical students are 

educated to become a doctor or a nurse. Short medical courses exist to train para-

professional health workers, which enables them to carry out specific health work. The 

use case that represents the actions within this system boundary is 

Mi_CareCureDeliveryEducation. The teaching and training activities that are provided in 

this use case are used at pico-level by the use case Pi_HealthyLivingLearning. 

Research on medical and health-care related topics are provided by research institutions. 

These research institutions are operating within the system boundary Mi_research_S. 

Within these boundaries the use case Mi_MedicalResearch represents the medical 

research that is executed at Research Institutions. This involves Researchers to provide 

new insights in care, cure and treatment, and its localization. The results of these research 

activities will be considered when providing recommendations for new guidelines. 

Finally, in the sub-system Mi_hospital_S the use case Mi_TreatmentServices can be 

identified. Care cure and treatment services are provided to patients who need it. These 

services are provided by the different health workers. For the different services several 

guidelines are available, that have to be taken into account when providing treatment. 

Different guidelines should be available depending on the form of the availability 

resources. 
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Figure 4 System Boundary Model 

Meso 

The key function of the meso-level actors is to consolidate communal quality resources 

for use at the micro-level organizations. There are four meso level sub systems: education 

and learning at national level and at global level (Me_Nation_Edu_S & 

Me_Globe_Edu_S) and also a medical system boundary exists at national and global level 

(Me_Nation_Medical_S & Me_Globe_Medical_S).  
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Within the both national and global education and learning system boundary, the use case 

Me_KnowledgeStreaming covers the functions that are required to for effective learning 

content transaction.  

At global medical level the care and cure definitions for micro level actors are provided 

by the use case Me_ProvideTreatmentDefinitions. At national level it is important that 

care and cure definitions are translated in such a way that the scarcity of specific 

resources is taken into account (Walley & Wilson, 2007). The use case 

Me_MakeResAwareGuidelines provides resource aware treatment guidelines for 

organizations at micro level. The use case Me_MedicalKnowledgeProvision is aimed at 

providing medical knowledge and increasing the availability and accessibility of this 

knowledge. 

Macro 

At macro level a national and global system boundary can be distinguished. National and 

global public goods are provided at this level (use cases 

Ma_NationalPublicGoodsProvision & Ma_GlobalPublicGoodsProvision). These levels 

are not elaborated in detail in this thesis. An overview of the system boundary model is 

given in chapter 2.3Error! Reference source not found.. 

As is described in the first part of chapter 2.3 a use case is composed of three "sub" use 

cases,  one for operations, one for monitoring & evaluation and one for change (Figure 

3). To give a clear view of what is meant by this an example of the three "sub" systems of 

the use case Pi_HealthyLivingLearning. The use case "Operational" represents the way 

people are learning about how to live a healthy life. These learning activities can be 

mapped in a system boundary model. The use case "Monitoring & Evaluation" measures 

the performance of the learning activities and determines if these learning activities are 

underperforming compared to predefined standard scores. If case of underperformance a 

change project can be started in the use case "Change" to improve the situation. 

 

Table 2: Overview of Use cases in the System Boundary Model 

Use Case Description 

Pi_HeathyLivingLearning Provide learning-options on how to improve health 
with the available livelihood assets; including 
means for patients to know what to do and where 
to go in case of illness or injury 

Pi_TreatmentParticipation Provide means for Patients to comply with 
treatment prescriptions. 

Pi_TreatmentDelivery (para) Professional or other health worker providing 
care, cure or treatment services. 

Pi_TreatmentDeliveryLearning Health workers in general are educated and trained 
by Medical trainers, who are working for an 
educational center. 

Pi_Research The research performed by researchers 

Mi_HealthyLivingTeaching Provide education to people about options on 
options on how to improve health; including means 
for patients to know what to do and where to go in 
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case of illness or injury 

Mi_ CareCureDeliveryEducation Providing education for health workers 

Mi_MedicalResearch Performing medical research to gain medical 
knowledge which can be used to improve care & 
cure 

Mi_TreatmentServices The provision of care &cure in hospitals 

Me_MedicalKnowledgeProvision The provision of medical knowledge and increase 
the availability and accessibility of medical 
knowledge 

Me_NatKnowledgeStreaming Provide available knowledge for educational 
centers like schools and universities. 

Me_GlobKnowledgeStreaming Knowledge is shared among different stakeholders 
during education and learning at global level 

Me_MakeResAwareGuidelines Provide context specific medical guidelines that 
take in account the available resources  

Me_ProvideTreatmentDefinitions Provide definitions for medical treatment in general 

Ma_NationalPublicGoodsProvision Governments and other authorities provide national 
public goods  

Ma_GlobalPublicGoodsProvision The UN, the WHO and other authorities provide 
global public goods 

 

Table 3: System actors in the System Boundary Model 

System Actor Description 

<<System>>TreatmentPathRepository A repository that contains the treatment path of 
patients which contains a record of treatments a 
patient received. 

<<System>>LearningPathRepository A repository that contains the learning path of 
individual human beings. 

<<System>>MedLearningPathRepository A repository that contains the Care & Cure Delivery 
learning path of health workers, which contains what 
they have learned and what the have to learn. 

<<System>>MedicalLearningContentRepository A repository that contains medical learning content 
that can be use re-used an updated for medical 
education 

<<System>>NatEduProg A national program which determines the learning 
progress of each subject in all the stages of formal 
education.  

<<System>> GlobalEduProg An international program which determines the 
learning progress of each subject in all the stages of 
formal education.  

<<System>>MedicalKnowledgeRepository Existing medical knowledge is stored, used, updated 
and new medical knowledge is added to this 
repository 
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<<System>>MedicalGuidelineRepository Guidelines provide by NPHI's are stored in a 
repository from which they can be retrieved by the 
ones who need to use them 

<<System>>RAMedicalGuidelineRepository The same as for MedicalGuidelineRepository but 
with that difference that these guidelines are context 
specific. 

<<System>>GuidelineRecommendations Recommendations about the change of existing 
guidelines or about the development of new 
guidelines 
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3 Theoretical Background on the Change System 

A health-care work system consists of a network of different actors, varying from 

individuals to organizations to governments. Effective and efficient interaction (as part of 

OP, ME, and CH_ phases of any of the use cases) between those actors is almost 

impossible if there are no agreements concerning these interactions. For an efficient 

interaction it is important that these agreements are commonly accepted through the 

entire network. An institutional design would provide rules and regulations to improve 

the outcomes within a network where demand- and supply interact (Morioka, 2006). 

The health-care work system is constantly reshaped to adapt to the changing environment 

(changes in the political environment, in the technology, or in the natural environment 

due to climate changes). This constant change of a work system is called “Transition 

Pathways in Sociotechnical Landscapes”. The transition of the health-care work system 

can be described according to the multilevel perspective on transition (Geels and Schot, 

2007). Transition is here interpreted as an innovation of a complete work system. 

The classical distinction between incremental and radical innovations does not longer 

satisfy when describing the innovative transition of a work system. According to 

Henderson and Clark (1990) an innovation can be classified on the level of 

innovativeness of the used concepts on the one hand, and on the linkage between the used 

concepts on the other hand. 

Enterprise knowledge architectures have proved to increase the efficiency of knowledge 

transactions. Nowadays society wide knowledge architectures start to rise, they have the 

potential to improve the knowledge transactions within a network of different actors. The 

development of such knowledge architecture may also improve knowledge transaction 

within the sub-Saharan African health-care work system, in order to achieve a better 

performing health-care work system. 

3.1 Institutional Design 

In health-care there is, like in other markets, an interaction between supply and demand. 

Suppliers serve market needs by utilizing their knowledge and technologies. In healthcare 

health workers, hospitals and pharmaceutical companies are providing services and 

products to fulfill the needs of patients. At the demand side there is a demand for health-

care services (knowledge to care and cure) and medical supplies (technology). The 

interaction between these two market forces is almost impossible when there is no 

institutional design. Both supply and demand side interact with the institutional design 

(Morioka, 2006). For instance when there are no guidelines for the different medical 

treatments, health workers would treat a patient based on their own experience lacking to 

benefit from the broader evidence available on what treatment works in a certain 

situation. To deal with this kind of problems an institutional framework has to be 

designed.  

The institutional design is determined by the rules and regulations within a certain sector, 

and it provides standards that will improve the outcomes that result from the interaction 

between the different stakeholders. Figure 5 is simplified graphical representation of the 

interaction between demand, supply and institutional design. 
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Figure 5: Interaction Demand, Supply and Institutional Design (Source: Morioka, 2006 Simplified) 

According to North (1990) institutions can be described by the following:  

“Institutions are humanly devised constraints imposed on human interaction. They 

consist of formal rules, informal constraints and the enforcement characteristics of 

both.”   

These institutions provide a stable structure to human interaction by reducing the 

uncertainty involved in these interactions. The accumulated constraints provide a 

framework in which human interaction takes place by telling what humans are prohibited 

from doing and under what conditions an individual is allowed to undertake certain 

activities (North, 1990). The institutions are the rules of the game.  

The institutions affect the economic performance of a sector or society by their effect on 

the transaction and production costs (North,1990) When both supplier and customer have 

to negotiate about the currency of payment, the amount of the product or the warrantee 

involved in the purchasing transaction of a carton of milk, it is obvious that the 

transaction costs will rise dramatically. 

The development of the institutional design on meso level is common in conventional 

industries, where the institutional design is present in the form of standards and 

architectures of dominant designs that are shared within the industry.  
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3.2 Transition Pathways in Sociotechnical Landscapes 

Multilevel perspective 

The change of a learning work system by the introduction of e-learning functions is a 

complex transition process in which several economical, political and educational 

organizations are involved. Throughout this report the transition of the learning work 

system to an ICT-reliant learning work system is called the e-learning transition.  

In the e-learning transition, there will be changes at different levels justifying the use of a 

multi level perspective. According to Geels and Schot (2007) there are three levels within 

the multi-level perspective; technological niches at micro-level; a sociotechnical regime 

at meso-level and a sociotechnical landscape at macro level 

Innovations occur in patterns. Novelties emerge at micro level in so-called technological 

niches. These technological niches are unstable sociotechnical configurations in which 

innovative developments are incubated. There is a high level of protection against threats 

from the mainstream markets Innovations within such a niche are developed by a small 

network of dedicated actors.  

The sociotechnical regime is a community of engineers, scientists, policy makers, users 

and special interest groups who share the same interests and have comparable activities.   

The sociotechnical landscape is the exogenous environment at macro-level where the 

activities of the niches and regime actors take place (macro economics, deep cultural 

patterns and macro political developments). This sociotechnical landscape usually 

changes slowly. 

According to the multi-level perspective, transitions can be caused by: the development 

of a niche through learning processes, price/performance improvements and support from 

powerful groups; a changing sociotechnical landscape that increases the pressure on a 

regime; and a window of opportunity created through destabilization of the regime. The 

alignment of these processes enables a novelty within a technological niche to become a 

breakthrough, and become adopted in the regime. Figure 6 shows a picture that represents 

this process. 
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Figure 6: Multi-level perspective on transitions (Source: Geels & Schot 2007) 

 

Transition pathways 

According to Geels & Schot (2007) changes within this multi level perspective can occur 

in four different ways. First in case of a moderate landscape pressure in combination with 

the situation that a technological niche is not yet sufficiently developed, the actors within 

the regime will modify the direction of the development paths, which will result in a 

Transformation path of the regime. 

Second there is de-alignment and re-alignment path.  A divergent, large and sudden 

change of the landscape can cause problems in the regime, which results in regime actors 

losing faith. This leads to the de-alignment of the regime. If there is no sufficiently 

developed clear substitute within one of the niches, a window of opportunity exists for 

the emergence of novelties from multiple niches. In the end one of the niches becomes 

dominant and will be the core for the re-alignment of the regime. 

A third situation occurs in case of high landscape pressure in combination with a 

sufficiently developed innovation within a certain niche. In this case a sufficiently 
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developed innovation will breakthrough and become a technological substitute that 

replaces the existing regime. 

In the last situation symbiotic innovations developed in the technological niches, are 

initially adopted by the regime to solve local problems. They subsequently trigger further 

adjustments within the regime. This is called the reconfiguration pathway. 

What can be concluded in this stage of the research of the e-learning environment is that 

there is regular environmental change, and the innovations in the technological niches are 

not yet fully developed. From this, one might deduce that the regime is in a 

transformation pathway.  

 

3.3 Innovation kinds 

Time and human conservatism cause many technologies, ideas and methods of working 

to become strongly embedded in the sociotechnical regime. According to Henderson and 

Clark (1990) there are different sorts of innovation; incremental, modular, architectural 

and radical. 

In case of innovation in the e-health work system, which involves innovation changes 

within a complex system, the innovation takes place at niche level and the adoption of 

these innovations at regime level. In the classic technical innovation literature a 

distinction is made between incremental and radical innovation. Incremental innovations 

are slightly improved products compared to their predecessor. These incremental 

innovations tend to reinforce the competitive position because they are based on the 

existing knowledge within a company. In case of a radical innovation one or more new 

technologies provide the opportunity to develop a complete new product that serves a 

new market. 

According to Henderson and Clark (1990) this distinction is incomplete. A product 

contains several components which are linked together in an architectural framework to 

fulfill a certain function. The product can be seen as a system and as a set of components. 

To come to a successful development of the product it requires knowledge about the 

components of a product and knowledge about how the components are integrated in the 

product. 

Considering the distinction between a product as a system and a product as a set of 

components, changes the view on innovation. In case of an incremental innovation an 

established design is refined and slightly improved. This is done by the improvement of 

individual components. The design concepts and how the components are integrated 

remain untouched. In case of a radical innovation the opposite is applied. Both the core 

design concepts and the architecture in which the components are linked are radically 

changed in a new established design. The forms of innovation mentioned above are the 

most extreme ones. Besides these two extreme forms of innovation there also exist 

modular innovation and architectural innovation. The first one only changes the core 

design of the components whilst the way the components are linked remains the same. 

This is called a modular innovation since it is possible to fit the new established design 

within the normal setting in which it is used. An architectural innovation occurs when the 

individual components are left untouched but the innovation changes the architecture that 
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determines how the components are linked together. Figure 7 provides a framework to 

define the four different types of innovation. 

 

Figure 7: Framework for defining innovation (Source: Henderson & Clark, 1990) 

 

For organizations it is important to be aware of these different forms of innovation 

because it determines how an organization deals with the knowledge for innovations. 

Companies who focus more on the knowledge of the core design concepts of components 

will obviously end up with more modular innovations. A focus on architectural 

knowledge about a product will result in a more architectural innovation.  

This framework of innovation can also be applied on the transition of a sociotechnical 

regime. A regime can be seen as being based upon a dominant design in which several 

components are linked together. In the health-care work system components like 

websites, hospitals, learning content and computer systems are linked together in an 

architectural framework. The transition can be the result from incremental, radical, 

modular or architectural innovation.   

3.4 Program vs. Project-to-Project: development under 
architecture  

In enterprise work systems, the programmatic approach to change is supported by 

enterprise architecture frameworks. Recent research on society wide architectural 

frameworks indicates the possibility to scale enterprise architecture findings to society-

scale work systems (Goossenaerts et al., 2008a). 

Many initiatives exist to improve the health-care delivery sector in the African 

developing countries. Single projects are executed which results in incremental, often 

local or regional, improvements. Every time a single project goes through the regulative 

cycle, adjustments are made. Because many of these single initiatives only focus on 

improvements within the scope of the concerned project, the contribution to the total 

health-care program might be neglected. Often when successful project results are 

transferred to a new situation, it will have unintended results (Madon et al., 2007). To 

keep an overview or ensure cumulative impact of all these projects it is important to 

approach project execution from a program perspective. In the program approach 
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accumulated re-use of projects results facilitates transformational and technical 

advantages. 

Enterprise Architecture promises and assures such technical and transformational 

advantages. The benefits for the organization have been summarized as follows, 

(TOGAF, 2005): 

• A more efficient IT operation  

– Lower software development, support, and maintenance costs  

– Increased portability of applications   

– Improved interoperability and easier system and network management  

– A better ability to address critical enterprise-wide issues like security  

– Easier upgrade and exchange of system components  

• Better return on existing investment, reduced risk for future investment  

– Reduced complexity in IT infrastructure  

– Maximum return on investment in existing IT infrastructure  

– The flexibility to make, buy, or out-source IT solutions  

– Reduced risk overall in new investment, and the costs of IT ownership  

• Faster, simpler, and cheaper procurement  

– Buying decisions are simpler, because the information governing 

procurement is readily available in a coherent plan.  

– The procurement process is faster - maximizing procurement speed and 

flexibility without sacrificing architectural coherence. 

Goossenaerts (2008b, 2008b) explains how the lightweight modeling support by COMET 

can be merged with an architectural approach. The phases from the FAST methodology 

(Whitten et al, 2004) can be mapped to three levels of project execution: direct decision, 

operations project, and ICT project (Figure 8). Direct Decisions (V1), Operations Projects 

(V2) and ICT projects (V3) offer solutions with increasing knowledge intensity.  

For each of these projects the decision maker and solution engineer depend on models of 

the work system. After the decision to (re)develop the work system, the first phase is 

scope definition. In this phase the borders of the project are defined. In the first decision 

analysis it is decided whether or not the performance improvement can be realized by a 

direct decision. If possible, the improvement is than directly implemented. If this is not 

possible, the feasibility of a performance improvement project is determined. If it is 

feasible an operations project is started. The problem or opportunity is then further 

analyzed, including its causes. Again, a decision is made whether or not the improvement 

can be realized by changes in business operations. If so, then the work system’s 

operations are redesigned. If this is not sufficient to achieve the improvement, then the 

feasibility of an ICT project is determined. A third decision is made, whether or not 

performance improvements are to be expected from an ICT project. If improvements are 

to be expected, the ICT reliance of the work system is designed and implemented. Thus, 

for an ICT project the phases D1, D2, O2, O3, I3, I4, I5, I6, O4 and D3 are carried out. 
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Figure 8: 3-V system development facilitated by cumulative models and their increments 

 

The 3-V system development model provides a basic workflow for work system 

(re)development projects. Furthermore, the model provides sufficient detailing to support 

ICT-reliant work system (re)development projects. However, the model does not contain 

clear deliverables which can be used as guidelines for project execution.  

Berre et al. (2004-2006) have developed a use case driven, model-focused approach to 

system development, called COMET (component and model-based development 

methodology). Although less suitable for project management, the COMET approach 

provides a framework to stratify the models in a repository that are used to depict a 

system’s current or desired architecture. Three modeling layers are useful: Value and 

Risk Model, (Work system) Operations Model and ICT-related models. The Project 

Charter and its Operations Delta and ICT Models Delta (deliverables) are realized during 

the execution of multiple projects that singly and severally affect the work system 

(processes, ICT-solutions deployed). 

3.5  The role of Architectural Frameworks 

In contrast with the build-to-order mindset that has long dominated Information System 

development methods and practices (Kaplan et al., 2004), the adoption of Enterprise 

Architecture principles implies a strict separation of work system repository on one hand, 

and project charters and deliverables on the other hand (left hand side of the picture in 

Appendix 8).  The work system repository contains the consolidated or cumulative 

models which should be maintained during the work system life time, especially for 

"change-intensive" work systems (architectural framework). Under "enterprise 

architecture", it is important for effective work system life cycle management to strictly 

separate the model repository from the work system (in the health-care work system) on 

one hand, and project charters and deliverables on the other hand.  The work system 

repository is enacted during a system’s operation and maintenance life cycle, and 

contains the consolidated or cumulative models resulting from all past changes in the 

work system. 
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When the situation of healthcare in Sub-Saharan African countries is described from an 

architectural point of view this could be done by using the three levels of the multi level 

perspective. The landscape (macro level) can be described at global; national and regional 

level. The architectural descriptions at this level are generic and are sourced from 

elsewhere (Goossenaerts et al., 2008b).  This research focuses on two meso level work 

systems: healthcare and learning. An illustration of the architectural approach for the 

health-care sector is the approach of the NHS (Grewal, 2007) in the UK (Appendix 2: 

Architectural approach of health-care sector). At micro level several enterprise 

architectures have proven to be successful in firms. At pico level individuals also can be 

involved in different organizations and processes, therefore also in different sectors. 

Table 4 Architecture overview 

Level Program support Reference Projects 

Macro Landscape Architecture  

Meso Sector Architecture “Transforming 

Government using Open 

Standards” NHS – J. 

Grewal (2007) 

Micro Enterprise Architecture There are many examples 

of enterprise architectures 

that have proved to be 

successful 

Pico Personal Architecture. (learning the use of mobile 

phone) 

3.6 Conclusion 

The institutional design should be considered when developing a health-knowledge-

architecture because the effectiveness of the interaction between different actors can be 

increased by using standards and regulations for interaction. The health-care change 

system in sub-Saharan Africa can benefit from an improvement of the institutional 

design. When standards and regulations are developed for change projects the interaction 

between the involved actors is more effective and more efficient, in this way more can be 

achieved with the available resources.  

The sub-Saharan African health-care work system is a system under pressure. The high 

prevalence of infectious diseases, hunger and other factors in the sociotechnical 

landscape put pressure on the sub-Saharan African health-care system. This makes it 

more likely to adopt niche innovations to realize a transition of the regime towards a 

better performance. The adoption of niche innovations like: society wide architectural 

frameworks; mobile and wireless technologies; and open & free mobile platforms (Open 

Handset Alliance, 2008) can play an important role to realize this transition. This can 

only be successful if certain actors within the health-care regime adopt these nice 

innovations. The sub-Saharan African health-care work system contains several different 

concepts which are linked together in a certain way. According to the Henderson and 

Clark (1990) the innovative change of the health-care work system is radical because 
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both concepts and the linkage between the concepts are radically different. This implies 

that the technologies to improve the health knowledge facilities as well as the architecture 

in which they will be applied have to be taken in consideration when redesigning the 

health knowledge facilities. 

3-V system development provides three levels of project execution: direct decision, 

operation projects and ICT projects. These different levels of (re)development projects 

provide a workflow for the execution of (re)development projects. The amount of the 

required knowledge increases from a direct decision project towards an ICT project. The 

architecture provides repositories which become more extended when more incremental 

projects are executed. At different levels repositories can be used to store the results of 

change projects. The knowledge that is involved with these change projects can be used 

in similar situations where intervention is needed. 

Appendix 8 displays two regulative cycles, one for the meso level health-care work 

system including how it handles change projects, consisting of activities labeled HEA1 --  

HEA6
1
, and one for the work system where an identified problem will be addressed 

"under an architectural framework" to validate the to-be health-care change system (C1-

C6 are part of HEA 5 validation). 

 

                                                 
1
 HEA stands for Health Enterprise Architecture. 
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4 Problem Analysis: Health Care Operations & 
Outcomes 

In this chapter health and health-care related problems within the sub-Saharan African 

region will be identified, mapped and analyzed. The identification starts with listing 

health-care related problems which are extracted from literature and health reports. To 

provide a clear overview the problems will be structured by making a problem map. This 

structure is provided by clustering problems according to the multi level perspective and 

the different perspectives of the generalized scorecard.  

This report will provide some recommendations for intervention to improve the 

performance of the healthcare in sub-Saharan African countries. To determine where to 

intervene in the health-care work system, it is important to know which factors are 

causing the under performance of the health-care work system. This means that for the 

different problems in the problem map it needs to be determined what other factors they 

affect and by what other factors they are affected. Therefore a cause and effect analysis is 

required. Several cause and effect chains are identified. Furthermore two example 

surveys are prepared to validate this analysis. In the first survey potential respondents are 

asked to identify those problems that have a high impact on health of the population and 
those problems that have a high impact on the quality of healthcare. In the second survey 

cause and effect chains are proposed and respondents are asked to give their opinion 

about the relevance related to the health of the population or the quality of healthcare. 

4.1 Data Collection 

Many studies articulate the health-care vulnerabilities in developing Africa. By extracting 

these problems from different studies a problem mess is visualized (Appendix 2). A 

problem map can provide a clearer overview in this problem mess. There are two 

structuring steps to create this overview. First the different problems are grouped 

according to the multi level perspective (Goossenaerts, 2007). In the problem map the 

different factors are allocated to the different stakeholders. A distinction is made between 

stakeholders acting at pico, micro, meso and macro level as described in chapter 2.2. By 

using this way of mapping later on a more effective approach to solve mutually related 

problems can be chosen, because stakeholders are grouped in an identical way. Second, 

different perspectives are used to distinguish problems more accurately and group them 

horizontally. These perspectives are based on the four generalizations of the generalized 

scorecard. According to the generalized score card the factors can be related to the 

generalizations of the four balanced score card perspectives namely P1: Customer; P2: 

Internal business processes; P3: Learning & Growth; and P4: Financial (Goossenaerts, 

2006). The first generalization (P1) focuses on the collaborative processes with relations, 

customers, suppliers and other external stakeholders. P2 focuses on internal business 

processes, which takes into account the internal assets, human capital and processes at 

certain stakeholders. P3, learning and growth, involves sustainability, competitiveness, 

innovation, knowledge and especially knowledge translation. Finally P4, financial in 

BSC, is generalized as the value flows and stock (funds) of money, information, 

knowledge and material products, including water and food. 
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These four different perspectives will be used to make a more detailed overview of the 

problems and assets. For problems where a certain stakeholder is involved, or 

vulnerabilities to which he or she is exposed, it will be identified if this problem is related 

to P1, P2, P3 or P4. In this way it will become clear where to intervene to tackle a certain 

cluster or chain of problems. Appendix 3 gives a problem map, as it is composed in this 

project. 

4.2 Problem mess 

Pico 

Health related problems in sub-Saharan Africa are amongst the most severe in the world. 

In general this is caused by poor nutrition, poor sanitary facilities, the high prevalence of 

life threatening diseases, underperforming health-care work systems, and the inability for 

people to pay for healthcare. Within the context of this research more specific problems 

will be identified and positioned in a problem map (Appendix 3) as described above.  

At pico level people often have minimal means of survival due to no income, no savings 

or shelter. A typical problem that people face is the limited knowledge of preventive 

living habits. People often don’t know how to change certain living habits which help 

them to live a healthy life. If people become patients because they are in need of medical 

help, they often don’t have enough money to pay for medical care. Another problem in 

these countries is that patients don’t know where to go and what medical care is available 

(Madon, Hofman, Kupfer and Glass, 2007).  

Problems where health workers are confronted with are: low wages, bad working 

conditions and low job security (Conway, Gupta and Khajavi, 2007). The large amount of 

people needing medical care in combination with the low number of health workers 

available makes it hard to do a job as a health worker. Because of these working 

conditions many professional health workers move to countries with better career 

opportunities. Furthermore health workers have poor access to specific, medical 

knowledge (Sluijs et al., 2006), guidelines and knowledge resources. This results in 

relatively low productivity of health workers. Some health workers spend only 50 to 60 

percent of their time on productive work, the rest of the time they are busy filling out 

forms and writing reports (Conway, Gupta and Khajavi, 2007).  

A problem that researchers are faced with is the limited amount of time they can spend on 

medical research. Health researchers are often employed by a hospital. In practice these 

researchers can only spend a small amount of their time on health-care related research, 

because their employer claims too much of their time to do other health work. 

Furthermore good researchers are often promoted to manager or civil servant, which 

prevent them from performing medical research (Sluijs et al., 2006). 

Micro 

At micro level where organizations are operating, hospitals are facing an exodus of health 

workers resulting in scarce human resources. The fact that the education of a health 

worker is time consuming and costly, contributes to the shortage of health workers. Even 

by utilizing para professional health workers there are not enough human resources 

(Conway, Gupta and Khajavi, 2007). Furthermore there is a lack of income for hospitals. 

Other problems hospitals are facing are the substandard facilities and scarce medical 
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supplies like medicine and medical equipment. Hospitals also have limited knowledge of 

care and cure processes, which makes it hard to improve their performance.  

The lack of health workers is partially due to a lack of medical educational centers like 

medical schools and training centers. Teaching and training materials are poorly 

available. Especially knowledge connected with local vulnerabilities such as local 

diseases, living conditions and access to medical supplies, is hardly available. Not enough 

indigenous knowledge is captured to increase the amount of region specific knowledge. 

Only 10 % of the budget on medical research is spend on those diseases that are 

responsible for 90% of the health problems. Also the supply of external knowledge is 

insufficient. Access to scientific medical knowledge often is too costly for these 

educational centers (Sluijs et al., 2006). If external knowledge is available, it is often 

difficult to translate it to the local situation. Training health workers in sub-Saharan 

Africa often becomes a problem, because the subjects of teaching are not always 

available in the local language. The fact that impact and performance measurements of 

educational centers are not available makes it hard to determine on what level educational 

centers should improve. In medical education there is no systematic use of new media 

and multi channel delivery. By using internet or mobile communication more people can 

have access to the required learning content.  

Like in other sectors the scarce financial, human and technologic resources form a barrier 

to execute the necessary surveillance and research. 

Telecom providers also play an important role because they have to provide an 

infrastructure and services that enables mobile communication. Closed architectures for 

mobile communication hinder innovative developments for sharing medical knowledge 

via mobile technology. Rent-seeking behavior, both by governments (over taxing) and by 

providers (overcharging for value added services, verticalities), which results in pricing 

that exclude mobile services for the poor (Frischmann, 2005). 

Meso 

The coordination of medical research should be on the agenda of national public health 

institutes (NPHI). In most sub-Saharan African countries research related task like 

evaluation and analysis of the health status; public health surveillance; and public health 

research is poorly executed. In most cases there is a fragmentation and wasteful 

competition between different organizations that should collaborate (IANPHI, 2007). 

This results in a poor performance of health institutes. Financial constraints and the lack 

of capacity, governance and insight in value-focused public-private partnerships are the 

basic problems for underperforming institutions. It takes decades after the creation of a 

NPHI before it can perform its core functions and address a range of health problems. 

The lack of long term commitment is one of the reasons that NPHI’s in African 

developing countries are underperforming. Another reason for the failing of NPHI is that 

it is not embedded in the local context. Every country and every region has its own 

specific problems that need attention from the NPHI. The poorly defined role in the 

health-care chain also makes it hard for and NPHI to develop (IANPHI, 2007). 

Furthermore health-care related innovations are poorly implemented. In case of 

transferring an established good functioning health-care program to a new setting it often 

loses its effectiveness (Madon et al, 2008). Health-care activities suffer from an 

inefficient market because of the control of essential facilities (content) by the private 
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sector (Goossenaerts, 2007). A poor infrastructure (roads), lack of knowledge resources 

and lack of regulations also makes it difficult to have a well performing health-care work 

system. 

The information sector which has to support the medical and health-care sector has to 

deal with a fragmented information system infrastructure.  

To overcome the gap in the lack knowledge of health workers the education and learning 

sectors have to improve. The current education system costs too much time and money. 

Then there is also a shortness of medical schools, a poor infrastructure and a lack of 

knowledge resources to improve the current situation. Nongovernmental organizations 

(NGO) are not sufficiently involved to overcome the problems in the education and 

learning sector.  

Macro 

At macro level some general problems affect the quality of healthcare and the health of 

the population. Poor infrastructure of roads, sanitary and ICT hinder to improve the 

health-care work system. 

The problem map in Appendix 4: Problem Map provides a clear overview of the problem 

described above. 

Survey 

The next step in the analysis is to find out what the impact is of the different problems. 

Pico level factors in the daily life of people can have an impact on people’s personal 

health. Factors related to health workers or medical trainers as well as factors related to 

other levels (micro, meso, and macro) can not only affect the health of the population as 

well as the quality of healthcare in the sub-Saharan countries. Therefore it is necessary to 

determine what factors have a high impact on the health of the population and the quality 

of healthcare. To achieve this, a survey can be sent to a number of respondents who have 

expertise in the field of healthcare and education. An example survey (appendix 4) is 

aimed at determining the impact of the different factors on the people’s personal health 

and the quality of healthcare. Results of local or regional survey should give a better 

insight into which factors are the most urgent with respect to the health of the population 

and the quality of healthcare. 

The next step in the analysis is to determine the dependencies between the different 

factors. In a second survey several cause and effect chains are proposed. The respondents 

have to give their opinion about the relevance of the proposed cause and effect chains. To 

validate the relevance of the different cause and effect chains the survey also needs to be 

answered by experts in the field (appendix 4).  

4.3 Diagnosis  

4.3.1 Data analysis  

In the work of Huynen et al. (2005) a framework is proposed in which complex multi-

causality of a population’s health is conceptualized (Figure 9). The framework 

differentiates between four different groups of factors determining the health of the 

population namely: social-cultural, economic, environmental and institutional factors. 
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Furthermore a hierarchy is proposed to make a distinction between factors that are 

positioned in the beginning or at the end of the causal chain. A distinction is made 

between proxal, distal and contextual factors. Proxal factors are factors that directly cause 

diseases or health gains; distal factors are positioned further back in the chain and affect 

health of the population via intermediary factors; and contextual factors are factors at 

macro level that are shaping the proxal and distal factors. 

At proximal level three different determinants of health of the population can be 

distinguished: health services, social environment lifestyle and physical environment. 

Health services are the care and cure services provided by the health-care work system. If 

there are problems with the quality or the availability of health services this directly 

affects the population’s health.  

The social environment where people live in can also affect their health. An environment 

with much domestic violence or busy dangerous traffic may cause many injuries. 

Lifestyle has a direct effect on the population’s health because this reflects the way 

people behave; do they have a healthy way of eating, do they have safe sex or do they 

drink and smoke a lot? 

The physical environment has a direct effect on the population’s health as it represents 

the quality and availability of water and food. The quality of the environment caused by 

for instance disease prevalence, natural hazards and the weather also directly influence 

health. Because the physical environment is not within the scope of intervention, to 

improve the health situation this determinant will not be taken into consideration in this 

research. These proximal factors are caused by the distal factors. 

 

 

Figure 9: Conceptual model for globalization and health of the population (source: Huynen et al. 

2005) 
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Based on the conceptual model of Huynen et al. (2005) a cause and effect diagram is 

made in which proximal, distal and conceptual levels are distinguished (Appendix 4). 

Also a distinction is made based on the nature (institutional, economic, social-cultural, 

and environmental) of the problem factors. From this cause and effect analysis the root 

causes for the poor population’s health can be derived. 

The following cause and effect chains are a result of a pre-analysis in which several 

causal relationships were determined. For the different problems it is determined by what 

problems they are affected, and moreover if a problem has an effect on other problems. 

Some problem chains appear to be vicious cycles. 

 

Chain 1: 

The lack of standards and regulations for open educational resources and innovative 

educational material, has as a result that there is poor access to high quality learning 

content for the poor. This poor access contributes to time consuming and costly medical 

education. The time consuming and costly medical education results in a lack of health 

workers. These health workers have to treat so many patients that the quality of the 

healthcare they provide is relatively poor. The poor quality of healthcare results in a poor 

health of the population. 

Chain 2: 

The lack of standards and regulations for open educational resources and innovative 

educational material for the poor has as a result that there is poor access to high quality 

learning content. Therefore people are ignorant about preventive living habits and 

available medical help, which results in a poor health of a population.  

Vicious cycle 1: 

In sub-Saharan African countries there is a lack of context specific learning content and 

poor access to this leaning content makes it difficult to provide effective education. This 

makes the educational model too costly and too time consuming. The costly and time 

consuming education has a negative affect on the lack of health workers, because it 

hampers the growth of the health-care workforce. When there is a lack of health workers 

less context specific knowledge is captured during their daily work. Due to this lack of 

knowledge capturing the production of context specific learning content is negatively 

affected. 

Vicious cycle 2: 

In these countries there are not enough financial resources to improve poorly performing 

health-care work system. This poor quality of healthcare has a direct negative effect on 

the health of the population. This poor population’s health is a burden on economic 

development of a country. This poor economic development results in a lack of financial 

means to invest in quality of healthcare. 
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4.4 Conclusion  

The approach used to provide structure to the problem mess can be used as a tool to 

structure problems in the problem analysis of future change projects.  

Also the survey to determine what problem factors have a high impact on the quality of 

healthcare and the health of the population can act as tool to determine priority of 

problem factors that need to be tackled the most urgent.  

To provide high quality healthcare and improve the health of the population requires 

different resources. Two important resources are financial and knowledge resources. 

With money doctors can be paid; hospitals can be built; or medication can be provided to 

patients. Knowledge is important because doctors, nurses, midwives and para 

professional health workers can be educated. Furthermore knowledge is important for 

people to learn how to live a healthy life and where to find healthcare if they need it. The 

vicious cycles described indicate that increasing the amount of money and the level of 

knowledge is required to turn these vicious cycles into virtuous cycles. In many sub-

Saharan countries it is however very difficult to improve the financial situation and 

therefore almost impossible to turn this vicious cycle into a virtuous one. Knowledge on 

the other hand is an inexhaustible resource. Therefore it is worthwhile investing in 

increasing the level of knowledge and improving the accessibility to this knowledge. This 

is the focus in the chapter on design. 

The above mentioned issues help to increase the awareness among stakeholders in the 

sub-Saharan health-care system. Moreover when local experts are involved in the 

analysis of a problem situation at local or regional level, the awareness will increase. If 

these tools become widely available the problem analysis can be executed at local and 

regional level. This provides insights in the most urgent needs for improvement of a 

specific region, which helps to increase the relevance of a change project. 
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5 Design: Knowledge Facilities & Health Care 
Monitoring and Evaluation 

From the diagnosis in chapter 4.3 it was concluded that an investment in the knowledge 

facilities provides opportunities to break through the vicious knowledge cycle affecting 

Health Care Operations. Insights on the Change System collected in Chapter 3 indicate 

some opportunities to turn this vicious cycle into a virtuous cycle.   

This chapter will provide some design suggestions for the improvement of the health 

knowledge facilities in sub-Saharan Africa.  

5.1 Translated Externalized Knowledge 

Knowledge exists in many forms. Knowledge can be stored in books and scientific 

journals. It is important to externalize this knowledge in such a way that more 

stakeholders can benefit from it. Often the knowledge is intellectual property and 

protected by copy right. Initiatives like open educational resources (Wonders, 2007) 

should be adopted within the health-knowledge-architecture to translate health-care 

related knowledge and make it more easily accessible. To make this successful, a health-

knowledge-architecture needs to be developed to improve the possibilities to share this 

knowledge. 

Another form of knowledge is embedded in daily practices of people, patients, health 

workers, researchers, hospitals and other organizations. A health-knowledge-architecture 

needs to facilitate that health knowledge can be captured, used and re-used. Based on the 

captured knowledge, goals and initiatives for change can be determined. 

As described in chapter 1 the regulative cycle provides a structure for the sustainable and 

recurring development of a health-care work system.   

5.2 Adopting a programmatic approach to health-care 
knowledge facilities 

In enterprise work systems, the programmatic approach to change is supported by 

enterprise architecture frameworks. Recent research on society wide architectural 

frameworks indicates the possibility to scale enterprise architecture findings to society-

scale work systems (Goossenaerts et al, 2008a). 

Many initiatives exist to improve the health-care delivery sector in the African 

developing countries. Single projects are executed which results in incremental, often 

local or regional, improvements. Every time a single project goes through the regulative 

cycle, adjustments are made. While many of these single initiatives only focus on 

improvements within the scope of the concerned project, the contribution to the total 

health-care program might be neglected. Often when successful project results are 

transferred to a new situation it exhibits unintended effects (Madon et al., 2008). To keep 

an overview and ensure cumulative impact of all these projects it is important to approach 

project execution from a program perspective. In the program approach accumulated re-

use of projects results facilitates transformational and technical advantages. Below these 

advantages are addressed for the health care operations system, the change system, and 

for the monitoring and evaluation. 
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5.2.1 Change System and Operations 

The actual implementation of changes in the HC Operations system is out of scope of this 

research. Rather the focus is on the health-care knowledge facilities for which some 

design suggestions are made. If the necessary changes have been determined, the 

implementation of these changes has to be planned accurately.  

To realize the transition form a single project approach towards the program enabled way 

of working requires awareness among all stakeholders including health workers, 

hospitals, schools, research institutes governments and other nongovernmental 

organizations. Organizations like IANPHI can play an important role in creating 

awareness among the actors within the health-care sector. IANPHI aims to improve 

national public health institutes by developing a framework and a toolkit for the 

assessment and guiding of the development of these institutes (IANPHI, 2007). If such 

frameworks are adopted in sub-Saharan African healthcare it can help to change the way 

of working towards a better performing health-care work system. 

For a meaningful transition towards a program approach a clear overview of the health-

care work system is required. The different sub-systems including the involved actors and 

use cases need to be more accurately defined. The system boundary model in chapter 2 

provides this overview for a part of the health-care work system. The system boundary 

model should be elaborated on in more detail to map the health-care work system more 

accurately. Based on this map specific troublesome operations can be subjected to more 

specific monitoring and evaluation, which could then result in more effective change 

projects. These change projects contribute to the cumulative development of the entire 

work system.  

5.2.2 Monitoring and evaluation becoming Multi-level 

Monitoring and evaluation is aimed to gather information about the performance of 

different actors like health workers, hospitals, medical schools or governments within the 

health-care work system. At the level of the landscape this information can be obtained 

by measuring figures like child mortality rates, life expectancy, traffic casualties, or the 

number of hospital beds per head of the population. These indicators display the 

performance on certain topics in healthcare. The World Health Organization (WHO) 

registers these indicators and makes the figures of all countries available of the past 18 

years. Besides these figures from the WHO, the health departments of governments and 

other national and international nongovernmental organizations have their own, often 

more fine-grained measures (per geographic area, per hospital) to monitor the national 

health-care work system. Currently the initiatives and goals for monitoring and 

evaluation are fragmented: across the levels, from macro to pico, and for different 

countries, health institutes and other organizations. This means there is no comprehensive 

overview, making it difficult to communicate, use and re-use the knowledge that is 

acquired through monitoring and evaluation.  

Many different health-care related aspects will be monitored for many different countries 

and even for specific regions and stakeholders. When a significant amount of this 

knowledge is gathered and made available via repositories, the indicators can be 

compared with the scores of other countries, regions, and actors. This knowledge can 

obtain guidance on problems and improvement targets. At the proximal level, this 
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evaluation provides information about the most urgent need for improvement. If this 

knowledge is gathered for various specific regions a more precise picture is created about 

the needs for the different regions. 

Monitoring 

Monitoring is aimed at getting a clear view on the performance of different actors within 

the health-care work system. This is done by gathering scores for certain indicators. The 

results of these measures should be combined in a scorecard. Scorecards are used to 

capture, structure and communicate the performance and compare it with pre-set goals 

and objectives.  

The generalized scorecard (Goossenaerts, 2006) is used for different actors within a 

knowledge intensive network. The generalized scorecard distinguishes four different 

dimensions of measuring, each generalizing one of the dimensions of the Balanced 

Scorecard: customers, processes, learning and growth, and financial. The first 

generalization (P1) External stakeholders, Collaborative processes & Social capital 

focuses on the core competences and the resulting needs for more intimate processes with 

external relations, customers, suppliers and allies. The second generalization (P2) 

measures the performance on the joint manifestation of assets and the processes in which 

they contribute to the value creation within an organization. The third generalization (P3) 

is aimed at sustainability, competitiveness and innovation. Finally the fourth 

generalization takes into account the value flows and stock (money, material, information 

and knowledge). The generalized scorecard helps to structure the different measures to 

improve the communication about achieving the set goals (Goossenaerts, 2006). To 

overcome the problem of fragmentation of goals and initiatives an architecture in which 

these scorecards are developed, stored, used and re-used can play an important role. Such 

architecture contains (Figure 10) repositories for different scorecards, a database of 

scores, guidelines for the development of new scorecards and guidelines for the use of 

scorecards.  

To improve the quality of the knowledge captured by using the generalized scorecard, in 

such a way that it can be communicated within the network requires a good set of 

guidelines that reflect the particulars of the stakeholders and systems at the different 

levels. For the development of guidelines it is important that they can be applied in 

general. To improve the interaction of scorecards between actors from different 

organizations in different countries, standards and regulations are needed. The 

institutional design will play an important role in providing standards for the 

development and use of scorecards. In most countries there are National Public Health 

Institutions (NPHI). According to the International Association of National Public Health 

Institutes (IANPHI, 2007): 

 “A NPHI is a science-based organization or network of organizations that provides 
national leadership and expertise to efforts to achieve substantive, long-term 

improvements in the public’s health.”  

Because organizations like IANPHI are contributing to the institutional design the 

development of standards and guidelines for scorecards should be on their agenda. The 

development of standards for scorecards enables the development of a comprehensive 

monitoring tool that can be used in many different countries. Due to these standards the 

scores can be compared with those of other actors, and can be used to determine the level 
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of performance of a certain actor. Together with the development of the scorecards also 

guidelines for the use of scorecards should be developed. These guidelines should 

provide information about the context of the actor that is monitored with a certain 

scorecard. In some cases the context specific information needs to be monitored to 

explain these differences. For instance when low malaria deaths in Iceland are measured 

and compared to the malaria deaths in Mozambique this doesn’t immediately mean that 

the approach to prevent malaria in Iceland is effective, because the prevalence of malaria 

in Iceland is much lower due to the absence of malaria mosquitoes. The opposite is also 

possible in case of comparing measurement results between regions in different countries 

with a similar geographical or cultural context 

An overview of how the monitoring and evaluation system can be organized is displayed 

in Figure 10. 
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Figure 10: Monitoring and evaluation architecture 

Evaluation 

The scores of the scorecards will be stored in a repository. If there is a need for the 

performance evaluation, scores in this repository can be used to determine what the 

relative performance of specific actors of a health-care work system is. Based on this 

evaluation the goals can be determined for the incremental projects in the change phase. 

After (or even during) the execution of the incremental projects the evaluation can be 

used to verify if these projects have the intended result. Furthermore changes in the 

context over a period of time should be considered to prevent unintended effects. 
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5.3 Change in a Multilevel Context 

When monitoring and evaluation is instrumented for multi-level sociotechnical systems, 

the stakeholders close to the factors could conclude that in the observed situation they are 

under-performing. To change the situation the stakeholder close to the factors and under-

performance should start a change project, aiming to improve the situation in such a way 

that the performance increases. In most countries in sub-Saharan Africa many of these 

initiatives and projects exist. Currently most of these projects of the different health 

institutes and organizations are executed singly and severally, and often by stakeholders 

with a temporarily engagement with the work system. A more comprehensive approach is 

required to improve the effectiveness and efficiency of these health projects. A health 

program should be developed that provides clear objectives at all levels, and for all 

stakeholders. When starting a project, the deliverables should be aligned with the goals 

stated in the health program, and with the factors proximal for the change planner. 

This requires a transition from a project to project approach towards a program approach. 

In this approach the projects can be based on the knowledge involved in the different 

change projects that is captured and shared between actors throughout sub-Saharan 

Africa. The experience from similar projects executed in other countries or regions can be 

used to come to a more effective and efficient change project. 

Some incremental projects will exhibit unintended effects when transferred to a different 

setting (Madon et al., 2007), therefore it is necessary to take into account the influence of 

the local context. Information about the context in which an incremental project is 

executed should be provided as well. 

For the transition from project to project towards a multi-level program approach a 

radical system innovation is required. This means that the technologies to capture, use 

and re-use this knowledge have to change radically as well as the architecture in which 

this knowledge is used. 

To execute projects within a certain health program, first a clear view of the landscape 

and its stakeholders is required. The system boundary model from chapter 2 provides 

such an overview. This system boundary model identifies the actors and their sub-

systems at the different levels of the multi level perspective. Actors exist as humans, 

organizations or systems. Activities within the work systems are identified as use case. 

As described in chapter 2.3 each use case will be composed of a monitoring & evaluation, 

a change and an operations part. This approach provides good information about where 

interventions have to take place to come to a change that will contribute to the 

achievement of the goals stated in the health program. 

The scarce financial and human resources make it impossible to execute all necessary 

incremental projects at once. Therefore priorities have to be set. Surveys can be used to 

classify incremental projects according to the expected impact and costs. Experts 

knowledgeable about the scope of the increment can be asked to give their opinion about 

the expected impact of the concerned project.  The 3-V system in chapter 3 (Figure 8) 

gives an overview about how to arrange the knowledge required for the incremental 

projects at a single level, with repositories of multiple levels linked as explained by 

Goossenaerts (2008c)  to support a multi-level program. 
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5.4  Infrastructure 

The health-knowledge-architecture provides a structure to deal with the health knowledge 

in such a way that most users will benefit from it. An infrastructure to capture and share 

the knowledge should be part of the health-knowledge-architecture as well. As is 

mentioned in the introduction of this report the emergence of internet based and mobile 

wireless technologies provides many opportunities to share the health knowledge among 

the actors in the health-care work system. The available infrastructure in sub-Saharan 

Africa should be taken into account when developing a format for the exchange of 

knowledge. Aspects like the availability of electricity, bandwidth for data sharing and 

size of screens (of a simple personal computer, a mobile phone or PDA) need attention 

when developing this infrastructure. Also in case of failure of components within this 

system the core functions of the health knowledge facilities must remain operational.  

5.5 How to meet sub-Saharan challenges? 

When there are better health and health-care knowledge facilities, the access to this 

knowledge improves. The improvement of knowledge facilities results in the following. 

- People can be educated better about how to live a healthy live. People with 

better knowledge about these preventive living habits are less likely to become 

ill or injured. 

- Patients can be taught what to do in case of illness or injury and where they 

can get medical treatment. It is more likely that these patients will receive a 

successful treatment, which contributes to a better health of the population.  

- Health workers have better access to relevant health knowledge. This enables 

them to treat patients more effectively which helps to increase their 

productivity. This results in more people receiving an effective medical 

treatment which increases the health of the population and improves the 

quality of healthcare. 

- Medical education becomes better accessible and more effective. This makes 

it easier to provide effective education to a large amount of professional and 

paraprofessional health workers. This increases the number of health workers 

which results in more patients receiving a proper treatment and therefore 

contributes to a better health of the population and quality of healthcare. 

- Knowledge about how to improve care and cure processes becomes better 

available for hospitals. Better treatment will be provided by hospitals which 

results in a better quality of healthcare. More patients will be treated 

successfully which improves the health of the population. 

- By capturing health and health-care related knowledge authorities get a better 

insight in the needs of the health-care work system. This enables them to 

develop goals for more effective health initiatives aimed at improving the 

quality of healthcare or the health of the population. 

An increased health of the population reduces the burden on economic development of a 

country. This results in an increase in financial means to invest in quality of healthcare 
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and an increase of human resources that are needed to develop the healthcare in sub-

Saharan Africa. 
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6 Results & Conclusion 
Based on the problem analysis and diagnosis it became clear that the quality of the 

health-care and the health of the population in sub-Saharan Africa can be improved by 

either an increase of financial resources or knowledge resources. Knowledge resources 

are embedded at many different places in the society. When relevant knowledge is 

captured and made available it can be consumed infinitely (non-rivalrous good). It can be 

concluded that more systematic investment in knowledge provides opportunities to 

improve the health situation in southern Africa. 

To improve the health knowledge facilities, a society wide architecture provides a basis 

on which a sustainable health knowledge infrastructure can be built. The different 

projects to improve the health knowledge facilities have to be executed within a health 

program. The execution of these projects could be done according to the regulative cycle 

(van Strien, 1997) or a comparable methodology pattern. The different phases in the 

regulative cycle provide a good structure to map the development cycles of a health-care 

work system. For every stakeholder in the overall health system the own share in the 

work system can be divided into a “share” Operations, a “share” Monitoring & 

Evaluation and a “share” Change system. Furthermore the adoption of the Multi Level 

Perspective provides a clear overview of the involved actors in the health-care system and 

cross-level factor dependencies.  

6.1 Health-care Change  

Results 

To improve the health-care system in sub-Saharan Africa, change projects are executed. 

To increase the effectiveness of these change projects a multi-level health program has to 

be established in which clear goals and objectives are defined and adopted. The several 

change projects have to be enabled by the health program, so the intended project results 

contribute to a more concerted development of the health-care system as it is defined in 

the program. The plans and deliverables of all change projects need to be stored within 

the health program repository in such a way that a portfolio is created. Within the health 

care portfolio the reuse of deliverables and learning from previous projects must be 

encouraged and double work avoided. Cumulative project outcomes must serve as a 

growing baseline from which follow-on projects can proceed.  

Nationally, the development of a health program is to be overseen by the health 

department of governments and National Public Health Institutes (NPHI). In the 

development of these health programs, and for what concerns methods, knowledge base 

and repositories, governments will be supported by NGO’s and specialized multi-lateral 

organizations such as WHO (health and healthcare) and UNESCO (education). This 

means that the development of the health program is an issue at macro or meso level. 

Conclusion 

The multi-level program enabled approach for change projects should lead to a more 

effective and sustainable development of the health-care system. This can only become 

successful when governments and multi-lateral organizations are committed to the 

development for a long period. A major issue for the establishment of a multi-level 

program enabled approach for change project is that governments have to be convinced 
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that this approach will result in an effective and sustainable development of the health-

care system. Therefore awareness for this approach needs to be created among 

governments. One of the most important results of this report is that it explains the 

approach as a possible input to awareness-raising activities involving governments and 

NPHI’s responsible for the development of the health-care system in the sub-Saharan 

countries. 

6.2 Health-care Monitoring and Evaluation 

Results 

One of the results of the problem analysis is that an investment in knowledge provides 

opportunities to improve the health-care system in sub-Saharan Africa. Health-care 

Monitoring and Evaluation can help to gain knowledge about actual performance and the 

improvement targets of a health-care system. Scorecards can be used as a tool to gather 

knowledge about healthcare in different ways. The scores can be used to: 

- Set goals and objectives for improvement.  

- Determine the performance of a certain stakeholder compared to the set goals and 

objectives and provide information about where the need for change is the most 

urgent.  

- Measure the improvement after the intervention by a change project. 

For an effective use of the knowledge gathered in reference to scorecards, the scores 

should be stored in a database and be made available for actors in the sub-Saharan health-

care system. For a more effective use of this information, context specific information 

should be stored together with the score of a certain actor. This helps to make a better 

comparison between the scores of actors in similar situations. 

For an effective use of scorecards it is important that there are clear guidelines for the use 

of scorecards and the development of new scorecards, including their customization to 

livelihood circumstances (resource awareness). To get a reliable and true measure it is 

important that scorecards are used as is described in the guideline. To determine the 

performance of a certain actor, it is not necessary to develop new scorecards when 

existing scorecards can be used. To come to a sustainable development of the Health-care 

Monitoring and Evaluation system scorecards and reporting must be developed in such a 

way that they articulate performance gaps in comparable situations. Clear guidelines and 

supporting repository services are needed for the development and deployment of 

comprehensive scorecards   

Conclusion 

The subject of monitoring and evaluation can vary from health workers at pico level to 

governments at macro level. The actors involved in developing scorecard-structures 

(common dimensions and per dimension a choice of indicators) are mainly research 

organizations, NPHI’s, health departments of governments and national and international 

NGO’s and specialized organizations such as WHO. All other stakeholders must become 

users of specific customized scorecards, they must be confronted with their own and 

peers performance as a trigger for action. The critical actors to engage are micro and 

meso level actors.  
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For an effective use and development of scorecards it is necessary that they can be used 

comprehensively. A health-system scorecard standard needs to be established so the 

scorecards can be used through the entire work system. International standards 

organizations, in partnership with WHO, should take the lead in these efforts. 

6.3 Health-care Operations 

Results 

To improve the sub-Saharan health-care system substantially all phases of the regulative 

cycle have to be executed effectively innumerable times. Each time one must start with 

the problem identification phase and end with the evaluation phase. To determine what 

causes a certain problem situation; what actors are involved; and what has to be measured 

with a scorecard a clear overview of the health-care work system is required.  

In the problem identification of this research an initial problem map has been drafted. 

This map uses the pico, micro, meso and macro levels from the multi level perspective 

and generalizations of the four dimensions of the generalized scorecard to cluster the 

different problem factors. More accurate maps should be used in innumerable projects 

performed by stakeholders at all levels. Each project aiming for improving part of the 

sub-Saharan health-care system must identify the specific problems that it aims to 

overcome. Because of the limited available resources to actually realize improvements, 

problem maps must be shared and priorities have to be set with full awareness of other 

project’s scopes and targets. Surveys can be provided to experts in the field of the 

planned change projects, to ask their opinion about what problems have a high impact on 

the quality of healthcare and the health of the population in a certain problem situation. If 

it is determined what are the high impact problem factors the fundamental causes have to 

be determined. To find these fundamental causes, interdependencies between problems 

and factors have to be determined. These interdependencies result in problem chains or 

vicious problem cycles. Based on these problem chains and vicious cycles it can be 

determined what problem factors each particular stakeholder needs to tackle to improve a 

certain problem situation. 

When the actual change project will be executed an overview of the work system has to 

be made. The system boundary model as describe in chapter 2.3 provides an overview by 

defining the different subsystems, use cases and the involved actors. By using the 

problem map in combination with the system boundary model a range of intervention 

options can be generated for resolving the identified problem situation. 

Conclusion 

A thorough problem analysis is required to determine what problem factors need to be 

tackled. This is a time consuming activity. The lack of human resource makes it difficult 

to perform such a thorough analysis in each and every project, and for each situation. 

Tools can be developed to execute the problem mapping and problem analysis more 

efficiently, and increasingly accurate. 

For an effective improvement approach a clear overview of the work system is required. 

A generic system boundary model of the healthcare sector is provided in this research. In 

case of a change project in sub-Saharan Africa, or at an even more specific level, a more 

detailed system model must be made. The people who have to execute the actual change 
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project need to have the skills to define system boundary models for their specific target 

situations as refinements of the generic models.  
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7 Suggestions and Reflection 
This research explores the options to improve the health knowledge facilities in sub-

Saharan Africa. In this chapter some further suggestions are made about how actual 

improvement could be realized for the Health-care Change Systems; for the Health-care 

Monitoring and Evaluation System; and for the Health-care Operations System.  

7.1 Health-care Change  

To establish a program enabled approach for change projects a certain actor has to be 

responsible for this health program. While governments are responsible for healthcare, 

they are also responsible for the multi-level health program. However the government 

should be supported by the NPHI’s and other national and international NGO’s and 

specialized multi-lateral organizations such as WHO and UNESCO to come to a 

successful establishment of a health program that provides clear goals and objectives for 

the innumerable change projects that are needed. This approach should have a portfolio 

like approach, and be supported by shared repositories. By executing the different 

projects in a similar or standardized way their deliverables and outcomes in a myriad of 

proximal situations can be easily exchanged and compared. In this way the projects can 

be compared mutually, and cumulatively be used as an example for follow on projects. 

 

7.2 Health-care Monitoring and Evaluation 

The monitoring and evaluation uses scorecards to determine scores of different actors. 

Actors in different countries and in different areas must be able to use these scorecards. 

An issue in making the scorecards comprehensively applicable is the development of 

standard for the scorecards. A computer-based database has to be able to process the 

measures. But even in situations where a computer or mobile device is not available the 

format must still be able to gather measurements for instance in a paper based form, and 

such that the data can be checked-in digitally.  

7.3 Health-care Operation 

The system boundary model identifies several sub-systems. These sub-systems can 

perform more effectively when more health- and health-care- related knowledge is 

captured, stored and made available more often. When using mobile devices to access the 

available knowledge in teaching, learning and treatment activities a lot of people can 

benefit form this knowledge. In sub-Saharan Africa the basic needs, like electricity, 

information infrastructure and mobile telecommunication, are not always available. In 

case of unavailability of one of these facilities the system must still be able to operate. 

Therefore a “paper” system must also be available parallel to the “electronic” system. 
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Appendix 1: List of Stakeholders 

List of stakeholders in the sub-Saharan African Healthcare 
Stakeholders Role 

                   Personal level  (Pico) 

Person/ Human In the context of this research each persons lives a life, making 
choices among available options (habits, learning,...) . A person can 
become a patient, a (para) medical professional, a trainer, etc.  

Patient A person for whom the need to participate in health-care activities 
(treatment) has been confirmed (e.g., for chronic diseases). A 
distinction can be made between patients living in urban or in rural 
areas. 

Researcher Someone who performs medical/health research and publishing 
research findings 

Para Professional Health 
Worker (Para Worker) 

A person who has been educated and trained to provide a limited 
range of treatment steps following prescriptions by medical 
professionals (including for instance nurses, physical therapists,...)  

Professional Health 
worker (Medical 
professional, Physician, 
GP, Specialist,...) 

A person with a medical degree who performs  medical work such as 
diagnosing patients, prescribing treatments, perform interventions, 
and follow up treatment results. A distinction can be made between 
health workers working in urban or rural areas or working abroad.  

Medical trainer Someone who educates, or provides further education to health 
workers (medical and para medical). 

Trainer/Teacher Someone who provides training or education.  

                   Organization / Company level (Micro) 

Hospital An organization where health workers (medical and para medical) 
providing care, cure and treatment to patients. 

Educational centre An organization that provides educational services in general, 
including health components (schools, universities, adult learning 
centers,...) 

Medical educational 
centre 

An organization that educates and trains people who are or will be 
working as professional health worker in the health-care sector 

Medical Research (lab) Companies or other organizations that do medical research. 

Telecom Provider Organization that provides mobile calling and data sharing for mobile 
phones and PDA's 

Risk Pool/ Insurance 
company 

Providing a financial service to pool risks related to the costs of 
health-care. 

                   Sector / Industry level (Meso) 
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National Public Health 
Institute (NPHI) 

An organization or network of organizations aimed at improving 
healthcare in a country. It provides national leadership and expertise 
for a country’s effort to protect and improve health. It authorizes 
health related learning content for the identified target groups in the 
country. Related organizations are:  
- IANPHI http://www.ianphi.org/  
- IHE http://www.ihe.net/  
- NHS http://www.nhs.uk/Pages/homepage.aspx  
 

WHO World Health organization. Providing leadership on global health 
matters, shaping the health research agenda, setting norms and 
standards, articulating evidence-based policy options, providing 
technical support to countries and monitoring and assessing health 
trends. Contributions to governance of the discipline concerned with 
medical and health research and with translating this knowledge. 

UNESCO Contributing to peace and security by promoting collaboration among 
the nations through education, science and culture in order to further 
universal respect for justice, for the rule of law and for the human 
rights and fundamental freedoms which are affirmed for the peoples 
of the world, without distinction of race, sex, language or religion, by 
the Charter of the United Nations.  Contributions to governance of the 
discipline concerned with education and learning, particularly so for 
developing countries. 

Ministries of Education It has responsibility for education programming and provision within a 
certain country; contributions to governance of the national education 
& learning sector. 

Ministries of Health Responsibility for health-care provision within a certain country.  
Contributions to governance of national medical and health research 
and with translating this knowledge for the national context. 

Information systems Sector in which ICT related companies are operating in. Related  
organizations are: 
- IICD http://www.iicd.org/  
- Open handset alliance http://www.openhandsetalliance.com/  
 

Telecom providers Sector that provides mobile communication and data sharing services 

                    Macro-economic level 

Government Governing a country, including the allocation of public budgets to 
health-care and education 

UN Facilitate cooperation in international law, international security, 
economic development, and social progress and human rights 
issues.  
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Appendix 2: Architectural approach of health-care sector 

 
Source: Grewal (2007)
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Appendix 3: Problem Mess 
Problem Reference 

Hunger Common facts 

Poor Hygiene Common facts 

Poor Sanitary infrastructure Common facts 

Poor Traffic infrastructure Common facts 

Religious pressure Common facts 

Population deviation Common facts 

Poor ICT infrastructure Common facts 

    

In many African countries many people have to 
deal with health problems. 

(Conway, Gupta and Khajavi, 2007) 
(Madon,  Hofman, Kupfer and Glass, 
2007) 

There is no money to invest in these problems (Conway, Gupta and Khajavi, 2007) 

In Africa there is a lack of health workers (Conway, Gupta and Khajavi, 2007) 
(Madon,  Hofman, Kupfer and Glass, 
2007) 

Classical training model costs too much time 
and money 

(Conway, Gupta and Khajavi, 2007) 

There are not enough medical schools (Conway, Gupta and Khajavi, 2007) 

Exodus of professional health workers (doctors, 
nurses, midwives) 

(Conway, Gupta and Khajavi, 2007) 

Low wages for health workers in these countries (Conway, Gupta and Khajavi, 2007) 

Low job security  (Conway, Gupta and Khajavi, 2007) 

Bad working conditions (Conway, Gupta and Khajavi, 2007) 

Relative few paraprofessionals (Conway, Gupta and Khajavi, 2007) 

Limited productivity of health workers (Conway, Gupta and Khajavi, 2007) 

Poor infrastructure (Conway, Gupta and Khajavi, 2007) 

Scarce medical supplies (Conway, Gupta and Khajavi, 2007) 

Lack of knowledge affects productivity of health 
workers. 

(Conway, Gupta and Khajavi, 2007) 
(Iluyemi & Briggs, 2007) 

Lack of productivity measures (Conway, Gupta and Khajavi, 2007) 

Availability of medical knowledge among health 
workers 

  

There are difficulties in allocating resource. (Conway, Gupta and Khajavi, 2007) 

Lack of measures in resources utilization (Conway, Gupta and Khajavi, 2007) 

Lack of result measures of health-care work 
system 

(Conway, Gupta and Khajavi, 2007) 

Lack of good morale among African health 
workers 

(Conway, Gupta and Khajavi, 2007) 

No good incentive system (Conway, Gupta and Khajavi, 2007) 

Low involvement of NGO’s in medical training (Conway, Gupta and Khajavi, 2007) 

Lack of private training programs (Conway, Gupta and Khajavi, 2007) 

There is a gap between innovations in health 
and the delivery to communities in the 
developing countries. 

(Madon,  Hofman, Kupfer and Glass, 
2007) 

Implementation of innovations is untested, 
unsuitable or incomplete 

(Madon,  Hofman, Kupfer and Glass, 
2007) 

Delivery schemes are less likely to be subject to 
rigorous scientific research 

(Madon,  Hofman, Kupfer and Glass, 
2007) 
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People living in poverty often have to deal with 
social constraints 

(Madon,  Hofman, Kupfer and Glass, 
2007) 

Limited knowledge of preventive health 
practices among patients in Africa 

(Madon,  Hofman, Kupfer and Glass, 
2007) 

Insufficient access to quality care (Madon,  Hofman, Kupfer and Glass, 
2007) 

lack of regulations in health-care work system (Madon,  Hofman, Kupfer and Glass, 
2007) 

Limited support for studies needed to ensure 
maximum impact 

(Madon,  Hofman, Kupfer and Glass, 
2007) 

Established programs loose effectiveness (Madon,  Hofman, Kupfer and Glass, 
2007) 

When transferred to a new setting, programs 
exhibit unintended effects 

(Madon,  Hofman, Kupfer and Glass, 
2007) 

Splintering of health-care work system (Madon,  Hofman, Kupfer and Glass, 
2007) 

African countries have problems in curing MDG 
related diseases 

(Iluyemi & Briggs, 2007) 

Availability of medical knowledge among health 
workers is not captured enough. 

  

Poor performance NPHI IANPHI FOLIO nr. 1 2007 

Lack of long term commitment IANPHI FOLIO nr. 1 2007 

Lack of infrastructure IANPHI FOLIO nr. 1 2007 

Lack of resources IANPHI FOLIO nr. 1 2007 

Fragmentation of Public health activities IANPHI FOLIO nr. 1 2007 

Lack of information facilities for health workers 
in developing countries (Lack of information 
available or and poor access to information) 

(Sluijs et al., 2006) 
 

Traditional medical books are old 
(Sluijs et al., 2006) 
 

No money for medical journals 
(Sluijs et al., 2006) 
 

Lack of infrastructure (electricity and telephone) 
to provide internet access to medical 
information in rural areas. 

(Sluijs et al., 2006) 
 

Often available medical knowledge doesn’t fit 
the local context. 

(Sluijs et al., 2006) 
 

10/90 gap: 10% of research budget is spend on 
diseases that are responsible for 90% of the 
total burden on human health. 

(Sluijs et al., 2006) 
 

No interest for commercially uninteresting 
diseases 

(Sluijs et al., 2006) 
 

No incentive structure for medical research in 
developing countries 

(Sluijs et al., 2006) 
 

Clinics claim almost all time from researchers so 
there is lack of time for research 

(Sluijs et al., 2006) 
 

Good researchers become manager or civil 
servant instead of performing necessary 
research. 

(Sluijs et al., 2006) 
 

Researchers in developing countries find it hard 
to publish there research in scientific journals 
due to lack of scientific (for their purpose 
“irrelevant”) knowledge and language problems. 

(Sluijs et al., 2006) 
 

Only a fraction of the relevant knowledge for 
developing countries in scientific articles is 
written by researchers from these countries 

(Sluijs et al., 2006) 
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Appendix 4: Problem Map  
Factor code:  
P2: Internal business Processes & resources      P3: Learning & Growth  

P4: Financial and other Resource 
Funds/Flows 

P1: Customer / External Relations 

 

Problem coding: 

PiHW2_Guidelines:  

Pi: Level (Pico, Micro, Meso or Macro) 

HW: Abbreviation Actor 

2: Factor (P1,P2, P3 or P4) 

Guidelines: Keyword  

 

  
Principal  Factors 

Pico 

(person) 

Human 
  

P2: 
PiH2_Habits: Health risk due to 
"myopic" living habits 
 

P3  
PiH3_Ignorance: Ignorance (of 
preventive living habits); 
PiH3_Motivation: Motivational 
indifference (no explicit targets, no 
experience of succeeding within the 
institutional context 

P4  
PiH4_Means_survival: Minimal means 
of survival; no income; no savings; no 
shelter 
PiH4_Nutrition: Poor nutrition (hunger)  

P1  
PiH1_Particpation: Minimal 
participation to socio-economic life 

Patient P2   
PiP2_sustain:  Health problems 
causing inability to sustain oneself or 
"earn a living" 

P3  
PiP3_Ignorance: Ignorance of 
curative practices  

P4  
PiP4_means_cure&care: Insufficient 
means to buy cure or care 

P1  
PiP1_Social_constraints: Social 
constraints restrain patients from 
medical help 

Professional 
health 
worker 

P2   
PiaHW2_Resources: Limited 
resources;  
PiHW2_Guidelines: no or limited 
access to guidelines;  
PiHW2_Productivty: Limited 
productivity of health workers

2
  

PiHW2_Quality: low quality of care 
and cure services  

P3   
PiHW3_Job_security: Low job 
security

2 
 

PiHW3_Knowledge: Lack of 
knowledge among health workers; 
PiHW3_Incentive: poor incentive 
system; 

P4    
PiHW4_wages: Low wages

2 

PiHW4_conditions: Bad working 
conditions

2
 

P1  
PiHW1_Care_chain: Poorly 
developed or non-existing care-chain; 
PiHW1_Access_knowledge: little or 
no access to specialist knowledge 

Para 
professional 
health 

P2       
PiPHW2_Resources: Limited 
resources;  

P3    
PiPHW3_Incentive: poor incentive 
system 

                                                 
2
 Conway, Gupta and Khajavi, (2007) 
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worker 
  

PiPHW2_comply: limited means to 
comply to cure or care path;  
PiPHW2_Productivty: limited 
productivity of health workers

2 
 

PiPHW3_Knowledge: Lack of 
knowledge among para medic 
workers;  

P4  
PiHW4_Wages: Low wages

2Error! 

Bookmark not defined. 

PiHW4_Conditions: Bad working 
conditions

2
 

P1  
PiPHW1_CareChain: Poorly 
developed or non-existing care-chain; 

Micro 
(Firm) 

Hospital P2: 
MiC2_HumanResources: Scarce 
Human resources;  
MiC2_MedicalKnowldegeResources: 
Basic medical books are old, and no 
access to medical journals; 
MiC2_RedTape: Red tape;  
MiC2_KnowledgeCareCure:limited 
knowledge of care and cure processes 
and how to improve them;  
MiC2_Productivity: Limited 
productivity of health workers

2
 

P3: 
MiC3_ParaProfessionals: Lack of 
para professional health workers; 
MiC3_Incentive: Poor incentive 
system;  
MiC3_EvidenceChain: Breaking of the 
evidence chain 

 

P4   
MiC4_MedicalSAupplies: Scarce 
medical supplies;  
MiC4_Income: Uncertain income; sub-
standard facilities 

P1   
MiC1_Turnover: Large turnover of 
personnel;                                       
MiC1_HealthWorkers: Lack of (para 
professional) health worker;  
MiC1_Private: Private/public issue 

Home/ 
Family 

P2  
MiHF2_Women: Discrimination of 
women 

P3 

P4  
MiHF4_Shelter: No suitable shelter 

P1  
MiHF1_Constraints: Social 
constraints restrain patients from 
medical help                                                 

Medical 
education 
centre 

P2  
MiME2_TeachingPractices: Lack of 
teaching/training materials and 
practices that fit within local context 
(diseases, living conditions, access to 
medical supplies,...);  
MiMe2_NewMedia: No systematic use 
of new media and multi-channel 
delivery;  

P3  
MiME3_KnoweledgeTranslation: No 
knowledge localization practices 
(knowledge translation);  
MiME3_LearningContent: unclear 
public/proprietary boundaries 
regarding learning content; 
MiME3_Impact: No impact 
measurements nor induced practice 
correction; 
MiME3_Planning: Poor educational 
planning  

P4    
MiME4_School: Lack of medical 
schools; 
MiMe4_Funding: Lack of funding; 
MiMe4_Fragmentation: Fragmentation 
and wasteful competition

3
 

P1  
MiME1_KnowledgeSupply: 
Insufficient external "knowledge 
supply";  
MiME1_IndegenousKnowledge: 
insufficient capture of indigenous 
knowledge;  
MiME1_Life-longLearning: No life-
long learning attitudes with the target 

                                                 
3
 "World report on knowledge for better health - strengthening health systems," World Health 

Organization, www.who.int, Tech. Rep., 2004. [Online]. Available: 

http://www.who.int/rpc/meetings/pub1/en/index.html 
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groups (medical doctors) 

Paramedical 
education 
centre 

P2  
MiPME2_TeachingPractices: Lack of 
teaching/training materials and 
practices reflecting local means of 
delivery and continuing learning; 
MiPME2_Content: No content in local 
languages 

P3  
MiPME3_KnowledgeTranslation: No 
knowledge localization practices 
(knowledge translation); 
MiPME3_Impact: No impact 
measurements nor induced activity 
correction 

P4  
MiPME2_Capacity:Limited capacity; 
MiPME2_Funding:Lack of funding; 
MiPME2_Fragmentation: 
Fragmentation and wasteful 
competition

4
 

P1  
MiPME1_Standards: No broadly 
adopted generic standards; 
MiPME1_Life-longLearning: No life-
long learning attitudes with the target 
group 

NPHI 
(research) 

P2     
MiNPHI2_LackResearcher: There is a 
lack of researchers in developing 
countries: 
MiNPHI2_Institutes: Poor performance 
public health institutes; 
MiNPHI2_Commitment: Lack of long 
term commitment; 
MiNPHI2_NewMedia: No systematic 
use of new media and multi-channel 
delivery; 
MiNPHI2_Researcher: Good 
researchers become manager or civil 
servant which disables them from 
performing research. 
MiNPHI2_ResearcherHospital: 
Researchers are often claimed by 
hospitals and can not perform enough 
medical research. 

P3   
MiNPHI3_Embedding: Lack of 
embedding in the local context;                             
MiNPHI3_Regulations: Lack of 
regulations; 
MiNPHI3_Partnership: Lack of insight 
in value-focused public-private 
partnerships;  
MiNPHI3_Governance: Lack of 
incentive structures and governance 

P4  
MiNPHI4_capacity: limited capacity; 
lack of funding;  
MiMe4_Fragmentation: Fragmentation 
and wasteful competition

5
 

P1  
MiNPHI4_RoleEvidenceChain: Poorly 
defined role in the care and evidence 
chain; 
MiNPHI4_HumanResources: Lack of 
human resources;   
MiNPHI4_Governance structure: No 
clear governance structures

6
 

Telecom 
Provider 

P2  P3 Closed architectures preventing 
innovative services over the telecom 
networks 

P4  
MiTP4_Investments: Lack of 
investments;  
MiTP4_BusinessCase No clear 
business case for open mobile 
platform (android) 

P1  
MiTP4_Rent-seekingBehavior: Rent-
seeking behavior, both by 
governments (over taxing) and by 
providers (over-charging for value 
added services, verticalities);  

                                                 
4
 "World report on knowledge for better health - strengthening health systems," World Health 

Organization, www.who.int, Tech. Rep., 2004. [Online]. Available: 

http://www.who.int/rpc/meetings/pub1/en/index.html 
5
 "World report on knowledge for better health - strengthening health systems," World Health 

Organization, www.who.int, Tech. Rep., 2004. [Online]. Available: 

http://www.who.int/rpc/meetings/pub1/en/index.html 
6
 For an example, of what could be possible, see global reporting initiative 
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MiTP4_Pricing: Pricing that exclude 
services for the poor 

Meso 
(Sector) 

Medical & 
Health 
Research 
and 
Knowledge 
Translation  

P2  
MeRKT2_ResourceUtilization: Lack of 
measures resource utilization;  
MeRKT2_Implementation: Poor 
implementation of health-care related 
innovations;  
MeRKT2_Fragmentation: 
Fragmentation of health-care 
activities;  
MeRKT2_Allocating: Difficulties in 
allocating resources;  
MeRKT2_HealthWorkers: Lack of 
health workers

7
,
8
;  

MeRKT2_Exodus: Exodus of 
professional health workers

2 

MeRKT2_ProductivityMeasures: Lack 
of productivity measures;  
MeRKT2_Infrastructure: Poor 
infrastructure (roads); 
MeRKT2_IncentiveStructure: There is 
no good incentive structure in 
developing countries for publishing 
medical research. 

P3                                                    
MeRKT3_KnowledgeResources: Lack 
of knowledge resources and poor 
access to resources;  
MeRKT3_Regulations: Lack of 
regulations;  
MeRKT3_EffectivenessProgramms: 
Established programs loose 
effectiveness when transferred to a 
new setting,  
MeRKT3_UnintendedEffects: 
programs exhibit unintended effects;  
MeRKT3_Implementation: Poor 
implementation of innovations 

P4 
MeRKT4_10/90Gap: 10% of research 
budget is spend on diseases that are 
responsible for 90% of the total 
burden on human health.             

P1   
MeRKT1_EssentialFacilities: 
Inefficient market because of control 
of essential facilities (content) by 
private sector

9
   

Information 
System 

P2 
MeIS2_Infrastructure: Poor 
infrastructure (Information System); 
MeIS2_KnowledgeTranslation: 
Knowledge translation practices do 
not reflect ferment in the industry 

P3   
MeIS3_LockIn: relative "lock in"  (live 
by the laws of vendors)

10
                    

P4  
MeIS4_PublicPrivate: No public 
counter weight for  privately controlled 
investments and roadmap     

P1    
MeIS1_EssentialFacilities: Inefficient 
market because of control of essential 
facilities (architecture) by private 
sector

11
        

Education & 
Learning 

P2  
MeEL2_TrainingModel: Classical 
training model costs too much time 
and money

2
 

MeEL2_Schools: Lack of medical 
schools

2
 

P3                                                    
MeEL3_Regulations: Lack of 
regulations that nurture: (i) open 
educational resources and (ii) 
innovative educational materials for 
the poor                

                                                 
7
 Madon,  Hofman, Kupfer and Glass, (2007) 

8
 Conway, Gupta and Khajavi, (2007) 

9
 J. B. M. Goossenaerts, "Institutions for pro-growth conduct in the knowledge economy," Social 

Science Research Network Working Paper Series. [Online]. Available: 

http://ssrn.com/abstract=1121643 
10
 F. Guy, "Strategic bundling: Information products, market power, and the future of globalization," 

Review of International Political Economy, vol. 14, no. 1, pp. 26-48, 2007. [Online]. Available: 

http://dx.doi.org/10.1080/09692290601081145 
11
 J. B. M. Goossenaerts, "Institutions for pro-growth conduct in the knowledge economy," Social 

Science Research Network Working Paper Series. [Online]. Available: 

http://ssrn.com/abstract=1121643 
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MeEL2_Infrastructure: Poor 
infrastructure(road, hygiene, 
electricity, telephone); 
MeEL2_ProblemBasedLearning: 
Insufficient use of "problem based 
learning";  
MeEL2_NewMedia: No systematic 
use of new media and multi-channel 
delivery; 

P4                                 
MeEL4_KnowldgeResources: Lack of 
knowledge resources; 
MeEL4_Competition: Wasteful 
competition     

P1                                                                
MeEL1_TrainingPrograms: Lack of 
private (non-governmental) training 
programs;  
MeEL1_InvolvelmentNGO: Low 
involvement of NGO in medical 
training 

Macro National/ 
Regional (economy) P2 

MaR2_Hygene: Poor hygiene 
process; 
MaR2__Roads: Poor access via 
road infrastructure;                      
MaR2_SanitaryPoor sanitary 
infrastructure;                 
MaR2_Infrastucture: lack of 
electricity and telephone lines to 
enable internet access;  
MaR2_MDG: African countries 
have problems in curing MDG 
related diseases 

P3 

  P4                                 
MaR4_Hunger: Poor nutrition 
(hunger);  
MaR4_AccessCare: Insufficient 
access to quality care 

P1 

  global     
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Appendix 5: Survey Health Knowledge Translation 
Part 1 
Introduction 

The purpose of this survey is to verify some findings related to the design and 

implementation of an e-health utility that can achieve improved health-knowledge 

translation
12
 in developing countries. 

The survey is part of a socio-technical "systems architecting
13
" effort. It consists of 

two parts. The first part is aimed at the validation of a problem map: in sub-Saharan 

African countries, what is the impact of factors and stakeholders upon the personal 

health of people and the quality of healthcare. Based on the answers of this first part a 

second survey will be prepared, to determine the cause and effect dependencies 

between high-impact factors at multiple socio-technical levels. 

We want the validated problem map, and the cause-effect chains that span multiple 

stakeholders to become a reference for effective interventions to address the know-do 

gap, and we want the model to be useful in improving that situation.  

The actual perception of the situation by the various stakeholders (their needs and 

resources, interests and technology) must inform improvement campaigns involving 

these stakeholders (in order to engage them to effectively bridge know-do gaps, and 

overcome barriers).     

 

Context 

The healthcare in sub-Saharan Africa did improve over the last decade. The 

emergence of mobile and wireless communication technologies create many new 

opportunities to further improve that situation. One of the challenges when achieving 

better health-care work system is making progress in closing the know-do gap
14
. A lot 

of health-care related knowledge is fragmented (globally). Often this knowledge is 

neither accessible nor packaged for people who might benefit from it. Several 

initiatives exist to improve this situation, but their orchestration might still be 

enhanced. By further strengthening a programmatic approach
15
 for these initiatives, 

their "therapeutic" effectiveness and "economic" efficiency can be further ascertained 

and sustained.  

                                                 
12
 Under this heading we also assume services to bridge the "know-do" gap. 

13
 Systems architecting is the discipline that strives for balance and compromise among the tensions of 

multiple stakeholder needs and resources, interests and technology (Rechtin & Maier, 1997). Such fit is 

achieved from a consideration of the full scope of the system of concern, from strategy to operations, 

from product and service functions to technology and market trends. (Rechtin, E, and M.W. Maier, The 

Art of Systems Architecting, CRC Press, New York, 1997). 
14
 Definition of knowledge gap: Improving the sharing of knowledge by making more knowledge better 

accessible. Several aspects of the know-do gap are explained in WHO (2004) World Health 

Organization, World report on knowledge for better health : strengthening health systems, ISBN 92 4 

156281 1, World Health Organization, Geneva, Switzerland. 
15
 See for instance the report by WHO Global Observatory for eHealth: ehealth tools & services - needs 

of the member states," 2006. [Online]. Available: 

http://www.who.int/kms/initiatives/tools_and_services_final.pdf 
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Questionnaire Version 2008.01 

Personal Details 

Name:          . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Occupation:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Organization:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Country:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 

Section 1: Problem map 

A problem map gives an overview of factors and stakeholders affected by them. This 

problem map has been derived from literature. The questions seek to verify how 

(problem) factors impact health outcomes.  

 

QUESTION 1.1: Consider the list of problems below. What is the impact of each 

factor (in the rows) on the health outcome area (in the columns)?  (Outcome areas: 

people’s  personal health and the quality of healthcare.) Please enter a mark between 

1 and 5 in each cell, where 1 means low impact and 5 means very high impact. 

Id People/Patients people’s  personal health 

P1 People have minimal means of survival  

P2 People are ignorant of preventive living 
habits  

 

P3 Due to health problems patient are 
unable to sustain oneself or "earn a 
living" 

 

P4 Patients have Insufficient means to buy 
cure or care 

 

P5 Patients are ignorant of available 
medical help  

 

P6 Social constraints restrain patients from 
seeking medical help 
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Id Hospitals people’s  

personal health 
quality of 
healthcare 

Ho1 Hospitals must cope with scarce 
human resources 

    

Ho2 Working in hospitals involves a lot of 
red tape 

    

Ho3 Hospitals have limited knowledge of, 
or access to medical guidelines  

    

Ho4 Hospitals have limited means to 
improve their processes, including 
the productivity of their health 
workers  

  

Ho5 There is lack of para medical health 
workers who can take over some 
work from professional health 
workers 

    

Ho6 Hospitals must cope with scarce 
medical supplies 

    

Ho7 Private/public issue     

Ho8 The facilities in hospitals are often 
sub-standard 

  

 

 
Id 

Health workers 

 people’s  
personal health 

quality of 
healthcare 

Hw1 Health workers have limited or no 
access to guidelines     

Hw2 Limited productivity of Health workers  

    

Hw3 The quality of medical services 
provided by health workers is often 
sub standard     

Hw4 Lack of experience of health workers 
    

Hw5 Health workers have limited or no 
access to specialist knowledge     

Hw6 Para medical health workers have 
limited means to comply to treatment 
prescriptions     

 
Id Education & Learning (national)  people’s  

personal health 
quality of 
healthcare 

Me1 Classical training model costs too much 
time and money     

Me2 Lack of medical schools     

Me3 Poor infrastructure     

Me4 Insufficient use of "problem based 
learning"     

Me5 No systematic use of new media nor 
multi-channel delivery     

Me6 Lack of customized learning content      

Me7 Lack of private (non-governmental) 
training programs      

Me8 Low involvement of NGO in medical     
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training 

 
Id Education & Learning 

(international) 
 people’s  
personal health 

quality of 
healthcare 

El1 Poor access to high-quality learning 
content     

El2 Insufficient availability of "problem 
based learning" support     

El3 Lack of customization standards       

El4 Lack of regulations that nurture: (i) 
open educational resources and (ii) 
innovative educational materials for 
the poor.                

El5 Lack of partnerships (public-private 
and aid programs,)     

El6 Low level of South-South knowledge 
sharing.     

 

Q1.3: Are there factors or problems that are missing, yet are relevant within the scope 

of a campaign to close the health-focused know-do gap? If so, please name them and 

give a short argumentation. If possible, indicate in which of the above tables the factor 

belongs,   and also give it a weight (1-5). 
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Appendix 6: Survey Health Knowledge Translation 
Part 2 

In the first part of this survey it was determined what which factors are most 

important for people’s health and the quality of healthcare in sub-Saharan Africa. The 

results of this survey are input for this second part. In this part questions are asked to 

find out what dependencies there are among the different factors. The purpose of this 

survey is to find causal relations between factors that finally affect the people’s health 

or affect the quality of healthcare. In the following questions your opinion is asked 

about the proposed causal relations. These causal relations are derived from the cause 

and effect diagram in appendix 7. 

Does this cause and effect chain explain the perpetual poor personal health? 

If not, what cause or effect is wrong? 

Chain 1: 

The lack of standards and regulations for open educational resources and innovative 

educational material for the poor has as a result the there is poor access to high quality 

learning content. The poor access to high quality learning content doesn’t improve the 

time consuming and costly medical education. The time consuming and costly 

medical education results in a lack of health workers. The lack of health workers have 

to treat so many patients that the quality of healthcare they provide is relatively poor. 

The poor quality of healthcare results in a poor health of a population. 

Chain 2: 

The lack of standards and regulations for open educational resources and innovative 

educational material for the poor has as a result the there is poor access to high quality 

learning content. Therefore people are ignorant about preventive living habits and 

available medical help, which results in a poor health of a population. 

Does this cause and effect cycle explains the perpetual poor personal health? 

If not, what c/e is wrong? 

Vicious cycle 1: 

In sub-Saharan African countries there is a lack of context specific learning content 

and poor access to this leaning content makes it difficult to provide effective 

education. This makes the educational model too costly too time consuming. The 

costly and time consuming education has a negative affect on the lack of health 

workers while not enough. When there is a lack of health workers less context specific 

knowledge is captured during there daily work. Due to this lack of knowledge 

capturing the production of context specific learning content is negatively affected. 

Vicious cycle 2: 

In these countries there are not enough financial resources to improve poorly 

performing health-care work system. This poor quality of healthcare has a direct 

negative effect on health of the population. This poor population’s health is a burden 

on economic development of a country. This poor economic development results in a 

lack of financial means to invest in quality of healthcare. 
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Appendix 7: Ishikawa Diagram 
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Appendix 8: Redesign 
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