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Abstract  

 

Health Information Systems (HIS) are information systems designed to improve effectiveness and 

efficiency of patient health services through better management of patient information. The benefits 

associated with HIS include, amongst others monitoring of diseases, monitoring of drug supplies, 

performance evaluations, reporting and billing as well as management of patient information. Despite 

a recent increase in adoption and implementation of HIS in sub-Saharan countries, the factors 

influencing successful implementations of HIS in sub-Saharan countries are largely disjointed and not 

well explained. This is since, many different studies in the region have employed multiple approaches 

in their own contexts with variations in purpose and scope. As a result, this paper develops a 

taxonomy for the implementation of HIS in sub-Saharan countries. The findings are based on an 

extensive literature review of research papers with a focus on health information systems 

implementation in developing countries published between the year 2000 and 2014. A discussion of 

the identified factors is presented as well as a number of practical implications for sub-Saharan 

countries. The identified CSFs can bring a results-oriented approach to health systems implementation 

projects, overall project planning, performance management, better patient healthcare and ultimately 

resulting in an improved public healthcare sector. 

 

Keywords: Health Information Systems, implementation, Success factors, Sub-Sahara, Developing 

countries, Africa  

1. Introduction  

 

Health Information Systems (HIS) are types of information systems designed to improve effectiveness 

and efficiency of patient health services through better management of patient information (Haux, 

2006, 2010; Heeks, 2006). Depending on the level of sophistication, these systems are conceived to 

achieve a number of benefits. These include for example better management of patient information, 

monitoring of diseases, monitoring of drug supplies, performance evaluations, reporting, billing, and 

assisting with decision-making. Examples of HIS used in healthcare units in most sub-Saharan 

African (SSA) countries include amongst others electronic patient records systems, emergency 

medical systems, decision support systems, tele-medicine systems, drug monitoring and control 

systems, mobile health technologies.   

 

Over the last decade, public institutions in developing countries have been adopting information 

technologies to enhance and support delivery of services to the public (Braa et al., 2004; Blaya et al., 

2010; Fraser et al., 2005; Tomasi et al., 2004). With respect to the public healthcare sector, the overall 

value added by Information Technology (IT) to public healthcare organisations in developed countries 

is now a well-established fact (Bekkers, 2003; Danziger & Andersen, 2002; Kirkman et al., 2002). 

However, in developing countries this is not the case. There are a number of IS/IT problems and 

challenges still facing public sector institutions, especially in healthcare (Ammenwerth et al., 2003).  

 

Recent research indicates that, despite increased investments in IT implementation projects in the 

public healthcare sector in developing countries, many implementation outcomes of health systems 

have resulted in mixed results (Blaya et al., 2010; Fraser et al., 2005). There are sporadic documented 

cases of IS success (e.g. Blaya et al., (2010)) and extensively documented repetitive failure cases. 
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According to Beynon-Davies  & Lloyd-Williams  (1999), IS failure is the cancellation of an IS project 

due to increased accumulation of various kinds of problems or the inability to meet the project’s 

objectives as well as failure to meet stakeholders expectations.  

 

Heeks (2002), classifies IS failures into two different types. First is “Complete failure”. This is a case 

where the IS never gets implemented or immediately abandoned. The second type of IS failure is 

referred to as “Partial failure”. This is when major project objectives are not met with only very few 

initial objectives achieved, as well as, when the project yields unwanted results. As a result, public 

service institutions in developing countries have been looking for ways to achieve success with 

respect to implementation projects of healthcare related technologies, and to minimise associated 

failure risks (Avgerou, 2008; Wootton, 2001).  

 

One of the widely cited fundamental causes of IS failures in developing countries is the transfer of 

HIS and IS models from developed to developing countries in hopes of generating similar IS success 

achieved in developed countries (Heeks, 2002). This is mostly done without consideration of the 

different contexts and gaps between developed and developing countries. These include, for example, 

technological infrastructure, skills, financial resources, processes and culture. For these reasons, many 

authors have attempted to adapt systems development methodologies to accommodate analyses of the 

socio-organisational conditions of developing countries (Korpela et al., 2000; Wood-Harper et al., 

1990). 

Literature on the phenomenon suggests a strong need to investigate and validate implementation of 

healthcare systems and their corresponding implications on public health organisations in SSA 

developing countries (Swinfen & Swinfen, 2002; Wootton, 2001). This study is mainly motivated by 

this persistent need and aims to develop a taxonomy for classifying the factors influencing successful 

implementation of HIS in SSA. 

2. Problem statement  

 

In recent years, the information technology implementation problem has gained significant popularity 

amongst scholars who have studied the phenomenon from multiple perspectives (Cooper & Zmud, 

1990; De Lancer, 2008; Hauswald & Yeoh, 1997; Kwon & Zmud, 1987). These studies have 

produced and contributed to a number of theoretical understandings and practice in the field.  

Unfortunately, in an attempt to classify the implementation success factors of health information 

systems in SSA countries, the analysis of literature demonstrated a lack of a cohesive taxonomy. This 

is partly because there are many studies on IS implementation in healthcare in the region employing 

multiple approaches in their own contexts. The lack of taxonomy of health information systems 

implementation in the SSA region therefore suggests that there is a need to cohesively organise the 

success factors relative to the HIS implementation outcomes. 

 

The rationale behind this research study is motivated by the need to identify the most important 

factors public healthcare organisations in SSA region should focus on during various implementation 

phases and to cohisevely organise these factors in a taxonomic framework. 

 

 

3. Relevance and importance of HIS success factors research in sub-Saharan developing 

countries context  

 

Critical Success Factors (CSFs) are commonly defined as the most important factors that ensure the 

successful implementation of a project (Rockart, 1979; 1982). Fundamentally, implementation 

success is a multidimensional concept, which consists of different levels. Implementation success may 

vary given the uniqueness of a project. These variations are dependent on the organisations involved 

as well as the context. As a result of its multi-dimensional nature and its constant evolvement, this 

makes the concept of ‘success’ difficult to define collectively. Success therefore is, significantly 

dependent on the context (Ballantine et al., 1996; Seddon et al., 1999). For the purpose of this paper, 
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success is defined as the factors deemed critical during implementation of information systems which 

may help to avoid implementation failure. To reiterate, IS failure is defined in the context of this 

study, as the termination of an IS project as a result of accumulation of many different problems or 

the failure to meet the objectives of the project as well as the inability to meet stakeholders 

expectations. 

 

In the context of health systems implementation in SSA countries, a CSF taxonomy for HIS 

implementation has several important implications (Leonard, 2004; Rockart, 1979). For example, 

given that most sub-Saharan African countries are characterised by lack of adequate IS/IT 

infrastructure, skills, services and resources, identifying and analysing the CSFs can provide 

implementation stakeholders with a listing of factors that bring a results-oriented approach not just to 

health systems implementation projects, but overall project planning, systems design, reporting, 

performance management, better patient healthcare and ultimately an improved public healthcare 

sector. Moreover, according to Rockart (1979) CSFs allow management to identify and pay careful 

attention to a number of factors deemed critical during a project implementation so as to minimise 

failure risks and subsequently maximise chances of success.  

4. Research objective and research question 

 

The main objective of this study is to develop a taxonomy for the implementation of HIS in sub-

Saharan developing countries. The purpose is to identify the necessary factors influencing a 

successful implementation of health information and classify them in a corehent taxonomy. The main 

objective of the study informs the research question guiding this study. This is formulated as:  

 

What are the factors influencing successful implementations of health information systems in sub-

Saharan countries? 

5. Literature review and identification of factors 

 

To identify the relevant literature, an inclusive selection criterion was used. Peer reviewed articles 

from leading journals in the field were consulted. A series of searches from the year 2000 to year 

2014, with special focus on health implementation projects in developing countries were searched. 

Some of the databases and journals consulted included amongst others PubMed, Information Systems 

Research, International Journal of Medical Informatics, Communications of the ACM, MIS Quarterly 

and Periodic Abstracts. Further articles were obtained from references from key articles. However, it 

emerged that there were very few studies that were published on the subject in leading journals, 

especially on the subject as well as in the sub-Sahara region. The contemporary nature of the 

phenomenon in the sub-Saharan region mostly contributed to this outcome. There were a number of 

studies that addressed implementation of information systems in healthcare in general, and very few 

studies addressed specialised types of health information systems such as, tele-medicine, hospital 

information systems and emergency medical systems. 

 

The review also critiqued the research design and approach taken by such studies, as well as, the level 

and focus of the analysis. Analysis of the literature found a number of studies have taken multiple 

socio-theoretical perspectives. The majority of studies reviewed in this paper were found to have been 

guided by some form of theoretical assumption. Amongst the popular theory used by studies 

investigating health systems implementations include Complexity theory, Actor Network Theory, 

Diffusion of Innovation, Structuration theory and Institutional theory.  

 

A total of 46 Studies were identified with a focus on CSFs in developing countries context, of these 

23 studies were identified as most relevant. The analysis of these studies indicated a number of factors 

and sub-factors. However the most critical factors influencing implementation success of HIS in sub-

Saharan countries were found to be: (1) Stakeholder engagement, (2) Top management support, (3) 
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Technological infrastructure, (4) Appropriate implementation plan, 5) User involvement and training, 

(6) Culture, (7) Sustainability, (8) Project review and monitoring. The section to follow will provide a 

discussion of each factor. Table 1 provides a cross reference between the 8 factors and the relevant 

corresponding authors. In the subsequent sections, a summary of each identified success factor in 

question is provided. 

 

5.1 Stakeholder engagement 

The success of HIS implementations in sub-Saharan countries requires a harmonious balance of all 

stakeholders’ relationships, as well as, an engagement of all their concerns and contributions (Clifford 

et al., 2008; Wootton, 2001). Stakeholders are defined as all the relevant people or organisations that 

have a direct or indirect influence on the system requirements and will be affected by the 

implemented system (Achterkamp & Vos, 2007; Vos & Achterkamp, 2006). These include for 

example, implementation consultants, developers, managers, governments, direct users and their 

managers. The ability to manage stakeholder engagement has previously been found to be strongly 

associated with the success of systems implementations in public institutions elsewhere in the world 

(Elpez & Fink, 2006; Leonard, 2004). In the sub-Saharan context, engagement of all stakeholders 

involved is critical especially since the implementation of a new health system may raise fears of 

people losing their jobs.  

5.2 Top management support 

A large number of the studies analysed emphasised the importance of top management support as an 

integral factor in the successful implementation of healthcare related information systems, particularly 

in African countries (Namakula & Kituyi, 2014; Tetteh, 2014). The function of top managers in 

healthcare systems implementation is classified into two primary functions: (a) to provide the 

necessary leadership and (b) to provide the required resources. With regards to provision of necessary 

leadership, top management have an important role to play in engaging all the relevant stakeholders 

and to make sure the vision and perceived benefits of the implemented HIS are well understood across 

the different stakeholder groups (Braa et al., 2007). This in turn helps avoid user-resistance to change 

when HIS is implemented.  

5.3 Technological infrastructure 

Technological infrastructure is a critical factor that influences the success of HIS implementation in 

sub-Saharan Africa (Berg, 2001). There are a number of sub-factors, including for example, high 

costs of hardware, software and network connectivity. In particular, the problem of software content 

and the language used, lack relevance to the local context. This problem stems from the transferring 

of HIS developed in first world countries to developing countries (Heeks, 2002). Chetley et al., (2006) 

argue that appropriate language is frequently neglected in ICT programmes and little content is 

available in local languages for health programmes. 

 

In addition, sub-Saharan Africa is well known to having unstable and unreliable electricity and power 

supply. As a result, a number of projects have failed (Braa & Hedberg, 2002; Littlejohns et al., 2003; 

Igira et al., 2007). To deal with such unreliable electricity and power supply problems, alternative 

sources of power must be provisioned in advance.  

5.4 Appropriate implementation plan 

Having an appropriate implementation plan allows organisations to outline a feasible course of action 

for the possible utilisation of the implemented HIS (Furuholt & Ørvik, 2006). However, literature a 

number of authors argue for the need to optimise and re-engineer some of the manual core healthcare 

business processes (Castelnuovo et al., 2012; Cline & Luiz, 2013). The nature of healthcare 

processes in sub-Saharan Africa involves highly structured and knowledge-intensive operations, 

which is characterised by a high degree of unpredictability (Tetteh, 2014). Therefore, appropriate 

planning, would ensure proper standardisation where re-engineering of business processes is required 

(Fraser et al., 2005).  
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Table 1 Factors identified from empirical studies 

Study 

Stakeholder 

engagement 

Top 

management 

support 

Tech. 

Infrastructure 

Appropria

te 

Implement

ation plan 

User 

involvement Culture Sustainability 

Review 

monitoring 

Clifford et al. (2008) X  X X X    

Leonard (2004) X X       

Wootton  (2001) X        

Tetteh (2014)  X X X X X   

Braa et al. (2007) X X    X   

Berg (2001)   X      

Igira et al. (2007)   X      

Castelnuovo et al. (2012)   X      

Furuholt & Ørvik (2006)  X  X X X   

Fraser  et al. (2005)   X X  X   

Cline & Luiz (2013) X X  X X    

Heeks (2006)  X X  X  X  

Wisborg et al. (2008)     X    

Bano & Zowghi (2013, 2015)    X X    

Blaya et al. (2010) X     X   

Avgerou (2008)         

Walsham  et al. (2007)      X X  

Jacucci  et al. (2006) X   X X  X  

Isabalija  et al. (2011)  X  X   X  

Braa  et al. (2004) X      X  

Kimaro & Nhampossa (2005)   X X  X X  

Mengiste (2010)  X   X   X 

Braa  & Hedberg  (2002)     X   X 

Ammenwerth et al. (2003) X X X X   X X 
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5.5 User involvement and Training 

Seminal work by Olson & Ives (1981) and Ives & Olson (1984) define user involvement as the 

“participation in the development by a member or members of the target user group”. A review of 

literature on systems implementation revealed the need for user involvement (Heeks, 2006). This is 

also supported by empirical evidence from numerous system implementations in sub-Saharan 

countries (Wisborg et al., 2008). However, user involvement is often regarded as one of the most 

complex and challenging factors. This is given the various types of and degrees of involvement. Poor 

user involvement has been identified in the literature as a one of the fundamental causes of 

information systems failure.  

 

Furthermore, user involvement theories suggest that it is generally expected that user involvement 

increase user satisfaction and system usage (Bano & Zowghi, 2013, 2015). End users in particular, 

should be involved to ensure that the implemented HIS is culturally appropriate and relevant to their 

needs. In HIS implementation, user involvement can be considered as a corollary of both an 

appropriate implementation plan and stakeholder engagement. Through stakeholders’ engagement and 

an appropriate implementation plan, the different types and extent of user involvement can be defined. 

User training follows logically from end user involvement. This is to ensure that users understand the 

various changes in workflow and business processes and to make sure users understand how to use 

the new system.  

5.6 Culture 

Leidner & Kayworth (2006) argue that understanding the concept of culture (including national, 

organisational and group) is of vital importance and can influence the successful implementation of an 

information technology. Cultural norms and societal practices are important to people in sub-Saharan 

countries. This suggests that during implementation of HIS, cultural issues should be contextually and 

appropriately addressed in terms of relevant strategies to deal with people’s concerns and sensitivities 

(Avgerou, 2008; Blaya et al., 2010). In this regard, the relevant stakeholders at the top management 

level, have an important role to play in developing strategies to ensure such cultural issues and 

societal practices that may inhibit people from accepting and using the information technology are 

addressed (Tetteh, 2014; Walsham et al., 2007).  

5.7 Sustainability 

Most countries in sub-Sahara Africa heavily depend on a combination of several health funding 

options. These include for example, governmental budgetary allocation, health insurance 

programmes, funding from external private donors and user fees. Research indicates that 

approximately 52% of financial resources come from user fees (World health organisation, 2010). 

Governmental expenditure on health care in the region is still far behind the WHO set targets (World 

health organisation, 2010). 

 

A number of research studies in IS literature focusing on explaining the problem of sustainability 

failure throughout multiple developing countries revealed a wide range of sustainability issues. In 

particular, there are issues of resource sustainability. According to Avgerou (2008) many IS projects 

in most developing countries are often deprived of resources, poorly maintained and as direct con- 

sequence, become technologically as well as functionally degraded. This makes sustainability an 

important factor to the success of HIS in sub-Saharan developing countries (Jacucci et al., 2006; Braa 

et al., 2004). Thus, to avoid such systems degradations, top management should outline strategies to 

sustain the implemented, HIS which include financial, human, environmental, technological 

sustainability.  

 

The capability for long-term sustainability of the implemented system, especially financial, is an 

important factor that may determine the long-term success of the HIS (Isabalija et al., 2011; Kimaro 

& Nhampossa, 2005). Long and short-term sustainability plans ought to be clearly defined to ensure 

appropriate investments and costs are determined in advance as well as the capacity to maintain the IT 

infrastructure needs. Gladwin et al, (2003) suggest that promoting public and private partnerships 
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between stakeholders at different levels (local, national, regional and international level) can help to 

encourage socioeconomic sustainability of healthcare IT projects.  

5.8 Project review and monitoring 

Monitoring and evaluation is an important factor that influences the success HIS implementation. In 

the context of sub-Saharan Africa developing countries, the lack of resources necessitates the use of 

monitoring and evaluation strategies during and after implementation of HIS projects (Ammenwerth 

et al., 2003). Monitoring at different phases of the implementation allows top management to identify 

and to take necessary actions to deal with any implementation challenges as well as other potential 

issues that may arise during and after HIS implementation (Mengiste, 2010). Conversely, evaluation 

of HIS implementation in different phases of implementation allows top management to assess the 

efficiency and effectiveness of the project and whether the initial defined objectives are being 

achieved. Through the development of rigorous metrics to measure the project’s progress, top 

management promote accountability and transparency and to fight corruption. 

6. Classification of factors influencing HIS implementation in sub-Saharan Africa 

 

As previously discussed in the paper, the importance of identifying and classifying the 

implementation success factors cannot be overstated. Unfortunately, in an attempt to classify the 

implementation success factors of health information systems in sub-Saharan countries, the analysis 

of literature demonstrated a lack of a cohesive taxonomy. This is partly because there are many 

studies on IS implementation in healthcare in the region employing multiple approaches in their own 

contexts. The lack of taxonomy of health information systems implementation in the sub-Saharan 

region therefore suggests the need to cohesively organise the success factors relative to the HIS 

implementation outcomes.  

 

A critique of the literature on the implementation of information technology in healthcare institutions 

in SSA countries revealed a number of critical factors affecting successful implementations of 

information technologies in healthcare. Table 2 summarises the identified CSFs and groups them in 

four categories namely: 1) Strategic, 2) Tactical 3) Organisational and 4) Technological.  

 

Previously, a number of studies have tried to identify the factors that lead to implementation success 

of different IT projects, however, Esteves and Pastor’s unified critical success factor model was able 

to coherently organise these factors in the four mentioned classifications. The Esteves & Pastor 

(2000) model is appropriate in this context, because it unifies the most important elements of a 

systems implementation success.  

 

Furthermore, the Esteves & Pastor (2000) model has been used by numerous other studies to classify 

different success factors. According to Esteves (2004) strategic factors strive to establish the 

implementation goals to be achieved while tactical factors aim to identify suitable alternatives with 

respect to how to achieve the goals. The author further argues that, strategic factors usually consist of 

high levels of risk, thus, involve long term planning mainly performed by senior management. In 

contrast, tactical factors involve the resources necessary to achieve the goals defined at the strategic 

level and generally involve a short or medium term planning effort, carried out by the middle 

managers. 

 

In addition, Esteves & Pastor (2000) note that, tactical category involves the operational activities 

required to achieve short-term the project’s intended goals and objectives of the implementation 

projects at different phases. The technological category focuses on factors related to technological 

infrastructure issues implementers must take into consideration prior implementing HIS in sub-

Saharan countries. These relate to the technical capacity, such as hardware, software and network 

capabilities. The organisational category focuses on aspects related to organisations within which the 

system will be implemented. Fig.1 presents a taxonomy illustrating the inter-interconnections between 
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the different critical success factors as well as how these factors are organised into strategic, tactical, 

technological and organisational groups. 

 

 

Table 2 Factors influencing HIS implementation in Sub-Saharan developing countries 

 

Critical Success Factors 

 

Category 

 

     Authors 

 

Stakeholder engagement 

 

Strategic 

 

Clifford et al. (2008)  

Leonard  (2004)  

Wootton  (2001) 

 

Top management support 

 

Strategic 

Leonard  (2004) 

Tetteh (2014)  

Braa et al. (2007) 

 

Technological infrastructure 

 

Technological 

Berg (2001)  

Igira et al. (2007)  

Clifford et al. (2008) 

Castelnuovo et al. (2012) 

 

Appropriate implementation 

plan 

 

Tactical 

Furuholt & Ørvik (2006)  

Fraser et al. (2005) 

Cline & Luiz (2013) 

 

User involvement and Training 

 

Tactical 

Heeks (2006)  

Wisborg et al. (2008) 

Bano & Zowghi (2013, 

2015) 

 

Culture 

 

Organisational 

 

Blaya et al. (2010)  

Tetteh (2014)  

Avgerou (2008) 

Walsham et al. (2007) 

 

Sustainability 

 

Organisational 

Jacucci et al. (2006)  

Isabalija et al. (2011)  

Braa et al. (2004) 

Kimaro & Nhampossa  

(2005) 

 

Project review and monitoring 

 

Tactical 

 

Mengiste (2010)  

Braa & Hedberg  (2002) 

Ammenwerth et al. (2003) 

 

7. Discussion 

 

Public HIS implementations in most developing countries are often unique to the context where they 

are implemented. Occasionally, these health systems implementations may involve national/macro 

level mandates from governments. Such mandates are often external the organisational context. For 

example, these mandates may include among others, organisational power struggles and politics as 

well as socio-cultural issues of users both internal and external to organisations where the HIS is 

implemented. Although these factors maybe outside of the organisation, they may nevertheless, have 

positive or negative influences on HIS implementation success (Shankardass et al., 2014).  

 

Governments often develop micro-plans and policies which may inolve institutionalised processes 

and value across units in public health institutions to address power struggles before embarking on the 

implementation programme. According to Shankardass et al., (2014), HIS in public health institutions 
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depend on cross-sectoral structures and relationships to foster successful implementation outcomes. 

These outcomes assist senior management and implementation stakeholders to incorporate 

sensitivities of healthcare policies, well-being and equity during the development, implementation and 

evaluation of policies and services pertaining to the health of the citizens (Shankardass et al., 2014). 

 

 
 

Figure 1 Taxonomy of HIS implementation success factors 

Having discussed the CSF influencing HIS implementation in SSA, it is worth noting that, these 

factors are specific to the context where the HISs are implemented. This is because the diversity 

existing in the sub-sahara region, HIS implementations may be driven by different policies  external 

to the organisation where the HIS are implemented. However, from a national or macro level 

perspective, the identified success factors may be used in conjunctions with context specific health 

plans to further increase the chances of implementations success as illustrated in Fig 1. Hence, from a 

macro level perspective, the identified factors in this study are flexible enough to be adapted and 

transferred to all sub-Sahara countries with similar socio-economic conditions. Each country may use 
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the taxonomy to guide the HIS implementations in conjunction with its own health plans and 

budgetary capabilities to suit in its own context. 

 

8. Conclusion  

 

The aim of this research paper was to develop a taxonomy for the implementation of HIS in sub-

Saharan developing countries. The importance and relevance of studying the critical success factors 

were discussed in section 3 of this paper. A total of 23 papers were found to be relevant and were 

used to develop the framework. A discussion of the identified success factors in the literature was 

presented. The research question and objectives were addressed by the developer model which 

consisted of 8 factors, namely, (1) Stakeholder engagement, (2) Top management support, (3) 

Technological infrastructure, (4) Appropriate implementation plan, 5) User involvement and training, 

(6) Culture, (7) Sustainability, (8) Project review and monitoring. In addition, Fig.1 presented a 

taxonomy demonstrating the different critical success factors influencing the successful 

implementation of HIS. The CSFs can be considered practically independent of regional or country 

biases. However, more work is required to contextualise the factors in individual SSA countries 

contexts. 

9. Implications for future research 

 

The findings generated by the research study were based on a wider perspective on the factors 

influencing successful implementations of HIS in sub-Saharan countries. Therefore, as a 

recommendation of further research, this study recommends: (1) a narrow perspective to either extend 

the model further by analysing these factors individually. For example, it might be useful to identify 

and analyse the critical stakeholders, their roles and responsibilities in the implementation of HIS in 

sub-Saharan developing countries. (2) By conducting multiple case studies in different sub-Saharan 

countries and then comparing the implementation outcomes as well as the overall impact on the health 

system. This study is part of an ongoing research investigation, which aims to analyse the identified 

CSFs from a South African perspective.  
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