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Abstract- Access to affordable and quality healthcare should be possible especially with innovative and technological 
advancement in health. Health Information Systems (HIS) using Electronic Patient Record (EPR) systems have been applied 
in hospitals in South Africa (SA) through telemedicine and mhealth. Although EPR systems exist in SA hospitals, there is 
concern by clinicians regarding its efficient use. Clinician’s perception and actual use has not been fully understood since 
EPR systems design, development and implementation excludes them.  This concept paper develops a framework for 
clinicians in the SA hospital context based on various HIS models applied in health. The paper explores and analyses 
constructs and based on this, conceptualises a HIS framework to guide EPR application. It argues that adopting an individual 
HIS model such as Technology Acceptance Model (TAM), Unified Theory Acceptance and Use Technology (UTAUT), 
Diffusion of Innovation (DOI) or the model of PC utilization may not be sufficient for a SA health context; rather each 
construct should be examined for its relevance for the human interface. 
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I. INTRODUCTION 
 
Healthcare is a human right. The sensitivity of health 
issues has necessitated the introduction of a Health 
Information System (HIS) at both national and 
provincial levels of government. In South Africa 
(SA), the national HIS was conceived in 1995 and in 
1996 a District Health Information Systems (DHIS) 
was introduced to collect routine records, to survey 
and acquire semi-permanent data (Rohde, Shaw, 
Hedberg, Stoops, Venter, Venter and Matshisi, 2008: 
196). Implementation of HIS was aimed at improving 
patient care – by providing patient information in and 
between hospitals. Information and Communication 
Technology (ICT) access has improved across the 
globe, and particularly in Africa over the years 
(Bukachi and Pakenham-Walsh, 2007: 1625) and has 
a direct influence on our daily lives (Rowe and 
Struthers, 2009: 32). The acceptance of technology 
by healthcare practitioners should not be 
underestimated (Ayatollahi, Bath and Goodacre, 
2009: 199-200), as it is the primary and main factor 
in the success or failure of any ICT design, 
development and implementation (Koivunen, 2009: 
12). Technology for healthcare should arguably be 
easy to use (Ammenwerth, Iller and Mahler, 2006: 4), 
easy to access (Ruxwana, Herselman and Conradie, 
2010: 19) and beneficial to users – additionally, it 
should come at a reduced cost (Griffiths, 
Lindenmeyer, Powell, Lowe and Thorogood, 2006). 
It has been argued that technology offers benefits, 
such as improved communication between 
professionals, accessibility of information, improved 
data backlog quality, and reduced medical errors 
(Rowe and Struthers, 2009: 33). However, not all HIS 
implementations are success stories (Ammenwerth et 
al., 2006: 2). Some of the reasons for their poor 
performance has been cost (Scott, Rundall, Vogt and 
Hsu, 2005: 1313), limited user participation, lack of 

information (Ruxwana et al., 2010: 25), as well as 
perceived complexity (Greiver, Barnsley, Glazier, 
Moineddin and Harvey, 2011: 393-396).  
An Accenture study in 2006 titled, ‘Insights into the 
Introduction of Electronic Health Records in South 
Africa’ found almost a third of all participants used 
multiple healthcare providers, and half of those 
participants said that they answered the same 
questions on each visit to a new practitioner. This 
could easily lead to data duplication, inaccurate data: 
and furthermore it is time consuming. If used 
effectively, visitation times could be reduced; it would 
also potentially improve care, as a patient’s history 
completed by a fellow physician would presumably be 
more accurate than that recounted by the patient. At 
the most basic, Electronic Patient Record (EPR) 
systems are ICT digital documentation of a patient’s 
visit to a clinician, including patient histories, 
examination notes, tests ordered, medication 
prescribed and test results. The intention is for EPR to 
form an integral part of a larger quality management 
programme in the Department of Health, and to 
improve the efficiency of health management records 
in all hospitals (Odhiambo-Otieno, 2005: 743). Garrib, 
Stoops, McKenzie, Dlamini, Govender, Rohde and 
Herbst (2008: 549) noted that if HIS were to be 
effectively used, then it would benefit both the policy 
and the decision-makers. The vision of an inter-
operable EPR would create a mass database where 
clinicians can detect epidemics and study drug 
interactions, however, this idea is yet to be realised. In 
addition, there is on-going debate by the sceptics such 
as Avison and Young (2007), Hanseth (2007) and 
Kreps and Richardson (2007) against the optimist 
such as Greenhalgh, Potts, Wong, Bark and 
Swinglehurst (2009: 730) that the digital revolution 
and all the improvements in healthcare will remain 
promises until clinicians find EPRs more useful in 
medical and economic terms. In SA, the concern is 
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around funding, implementing and upgrading current 
systems to EPR and its impact in improving patient 
outcomes or reducing costs. The various EPR systems 
lack standardisation, inter-operability and therefore 
increases hospital costs through user re-training and 
system support. In scholarly terms, the introduction of 
technology to any organisation will have an effect on 
its structure. Barley (1990: 61-103) posits that 
introducing technology to a workplace will not 
necessarily change the organisation’s physical 
structure but its presence will provoke human 
interactions by virtue of workflow roles and social 
networks influencing it. Technology is expressed in 
terms of its duality: that is technology is the social 
product of subjective human action within specific 
structural and cultural contexts (constituted nature); 
and technology is an objective set of rules and 
resources involved in mediating human action and 
contributing to the creation, recreation and 
transformation of these contexts (constituted role) 
(Orlikowski and Robey, 1991: 151). The 
structurational model of information technology by 
Orlikowski and Robey (1991: 152) (figure 1.) is the 
core IT model underpinning this study. 
 

 
Figure1. Structurational model of information technology 

 
Arrow “a” depicts EPR (the technology) to be a 
product and outcome of human (healthcare experts, 
developers) action through design, development, 
appropriation and modification. Arrow “b” posits that 
EPR facilitates healthcare activities by responding 
quickly and accurately to patient’s needs. I. The 

institutional properties (arrow “c”) in this context 
refer to hospital standards, processes, culture, values 
and procedures of work as this influences how 
clinician will use the EPR system for their routine 
tasks. Arrow “d” depicts the system as being a 
consequence of the interaction with it by virtue of 
how it influences the institutional properties by either 
reinforcing existing structures or deviating from its 
structure of signification, domination and 
legitimation. The four (4) relationships between 
technology and an organisation occur simultaneously, 
not sequentially according to Orlikowsky and Robey 
(1991: 154). Although the relationships are relevant, 
it seems that the human actors - IT relationship could 
benefit more from thorough investigation of its 
attributes. Institutional properties were omitted 
because of its characteristic which is such that, the 
human actor attributes-IT relationship can be isolated 
from hospital procedures and policies since it is 
internal and social. The EPR system at a hospital 
under review does exists but not being maximised, 
thus the need to investigate the human attributes that 
could improve its use. In order to accomplish this 
study, the objectives for this paper are to: identify the 
various HIS models applied in health; explore, 
identify and analyse constructs and conceptualise a 
HIS framework in a SA context. 

 
II. HEALTH INFORMATION SYSTEMS 
MODELS 
 
Models applied to health vary. Within the health 
informatics discipline, some models are recognised as 
more appropriate because of the frequency of 
application in HIS studies and examples are the 
Diffusion of Innovation (DOI) and Technology 
Acceptance Model (TAM). These models have been 
successfully applied in health studies conducted by 
researchers such as Alanazy (2006) and Brown 
(2012). The conceptual framework comprises of 
constructs adopted from some of the HIS models. 
Information systems models and related constructs 
listed here are explained in brief. 

 

 
Table 1. Information systems models 
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There are other models that may have relevance to this 
study but not mentioned here. The reason for their 
non-discussion is because these models have not been 
applied in any health literature reviewed so far. 
Examples of these models are the Claude-Shannon 
communication model of 1948, Shannon-Weaver 
information model of communication of 1949, the 
Fred Dretske psychological information flow model of 
1999 and Richard Heeks information chain model of 
1999.  
 
III. INCLUDED CONSTRUCTS 
 
The choice of constructs is based on a primary factor: 
that is, each constructs relevance to the current study. 
The seven (7) constructs chosen were adopted from 
the TAM, DOI, UTAUT and the model of PC 
utilisation.  
 
Perceived usefulness (PU) 
The PU construct is defined as the degree to which a 
clinician believes that using EPR would enhance his 
or her job performance (Davis, 1989).  It is 
categorised as PU. Davis (1989: 320) introduced this 
construct to mean the extent to which people believe 
technology will help them perform their job better. 
The perceived usefulness construct is part of TAM 
widely used in information systems (IS) domain. 
Perceived usefulness proposition according to 
Amoako-Gyampah (2007: 1235) justifies that in an 
organisational environment, if people expect a 
technology to increase their performance on the job, 
then their intentions to use the technology will be 
greater than that which can be attributed to their 
attitude toward the technology alone. In the current 
study, EPR is already in use so improvement in 
clinician performance is directly influenced by 
attitude.  
Perceived Ease  of Use (PEOU) 
Perceived ease of use is defined as the degree to which 
EPR is perceived as being difficult to use (Venkatesh, 
Morris, Davis and Davis, 2003). It is coded as PEOU. 
In addition, PEOU according to Holden and Karsh 
(2010: 162-163) is limited in its definition as it does 
not account for the difficulty of low-effort but highly 
repetitive tasks. Perceived ease of use in this study is 
generic and a repetitive task such as input of patient 
data.  
Relative Advantage (RA) 
 The RA construct is contained in the diffusion of 
innovation (DOI) model and defined as the degree to 
which an innovation like EPR is perceived as better 
than the idea it supersedes. Basically what matters 
here is whether a clinician perceives EPR as 
advantageous (Rogers, 1995: 250) and coded as RA. 
Within health informatics research, Sanson-Fisher 
(2004: 55) states that research does provide 
information on the relative advantage that potentially 
benefits patients in the case where a new clinical 

activity is introduced. The author continues that a 
hospital management decision of implementing a 
system for example is driven not only by patient 
welfare but also by the interplay between the interests 
of the patient, the clinician and the healthcare system. 
This construct is accepted for this study so as to 
explore the degree to which clinicians perceive EPR 
to have advantage over their traditional paper system 
and this translates in their extent of use. Other 
constructs of DOI are compatibility, complexity, 
trialability and observability. 
Complexity (COM) 
Complexity is a measure of the degree to which an 
innovation is perceived as difficult to understand and 
use (Sanson-Fisher, 2004: 55). When EPR is 
perceived to be difficult, it will have a direct impact 
on its adoption and use. While complexity in this 
context measures a perception before adoption and 
during use, clinician’s actual usage is a consequence 
of the degree of the complexity so this construct is 
included. Although the degree of EPR complexity can 
be measured by clinician’s actual use, it is noteworthy 
that it does not go against the common understanding 
of complexity which is the ease or difficulty of use. 
Complexity is different from PEOU in this study in 
that, it is EPR understanding which can be measured 
from the actual use of this system.  
Facilitating Conditions (FC) 
And within UTAUT, facilitating conditions refer to 
clinicians’ perceptions of the resources and support 
available to perform behaviour (Venkatesh, Thong, 
and Xu, 2012: 169). Facilitating condition is coded as 
FC and an example is EPR technical support. It has a 
direct influence on clinician’s EPR use behaviour. 
Technical support for EPR is an important element in 
understanding clinician’s use behaviour as it can 
facilitate the degree of use, attitude towards use, the 
quality and frequency of use.  
Job Fit (JF) 
The job fit construct is contained in the model of PC 
utilisation model and defined as how the capabilities 
of an EPR system enhance a clinician’s job 
performance (Thompson et al., 1991) and coded as 
JF. It measures the extent to which an individual 
believes that using a computer system (or technology) 
can enhance the performance of his or her job (e.g., 
obtaining better information for decision making or 
reducing the time required for completing important 
job tasks) (Thompson et al., 1991: 129). The 
Clinician’s job has traditionally being paper-based 
and manual so technology has been perceived to 
increase their workload and complex. The job fit 
construct is included as it pertains to clinician’s 
degree of use.   
Attitude/Affect (ATT) 
The affect towards use (or attitude) is a construct 
within the model of PC utilisation model and can be a 
positive or negative feeling that pertains to a 
clinician’s desires and whether these desires are being 
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met by EPR use (Ajzen, 1991).  It is coded as ATT. 
Attitudes are feelings of joy, pleasure, pain or dislike 
associated with an act. Clinician’s attitude towards 
EPR could be positive or negative and the resulting 
act will impact their rate and frequency of adoption 
and use. Attitude in this study is included in this 
study because there is a direct relationship between 
clinician’s attitude and EPR use. 
 
Use Behaviour (USE) 
The other construct applicable to this study is use 
behaviour. This is the degree to which a clinician is 
able to manipulate EPR to perform a work task, in 
this case, for storage, retrieval and share. Clinician’s 
use behaviour will have a direct influence on the 
quality, frequency and degree of use for performing 
many other work tasks apart from storage, retrieval 
and share. The use behaviour construct is included in 
this study so as to show EPR use on clinicians 
through their work task. A key characteristic of ERP 
is to make available patient record within and beyond 
a hospital. The quality of the patient’s record is also 
determined by an appropriate storage and retrieval 
function. The constructs excluded from the proposed 
framework are highlighted and reasons for their 
exclusion explained.  
 
Subjective norm 
Subjective norm or social influence is the other TAM 
construct and as Holden and Karsh (2010: 163) put it, 
it is explained with regards to the opinions of 
important others about an individual’s use of health 
IT. Clinician’s use of EPR means actual use 
behaviour, thus opinions of the others (such as family, 
friends, colleagues) will not completely influence 
clinician’s EPR use and so not included in this study. 
Subjective norm is excluded in this study since it 
measures more of external variables that are not 
directly influencing clinician’s EPR use. 
 
Compatibility 
Compatibility is a measure of the degree to which an 
innovation such as EPR is perceived as being 
compatible with existing values, past experiences, 
and the needs of potential adopters (Sanson-Fisher, 
2004: 55). In understanding compatibility, Sanson-
Fisher states that EPR must address an issue that 

clinicians perceive to be a problem. Clinicians were 
not involved in EPR design, development and 
implementation so to claim that EPR addresses their 
problem is assuming. Although EPR has been linked 
to increasing clinician’s workload in the HIS 
literature, this is not a problem initially identified 
before adoption and use thus this construct is 
excluded.  
 
Trialability 
According to Sanson-Fisher (2004: 55), trialability is 
the degree to which the innovation may be trialled 
and modified. An EPR system allows for different 
users and tasks to be performed, workshops and 
training to test this system is difficult as clinicians are 
constantly faced with the burden of workload and 
have limited time to attend. For this reason clinicians 
cannot test EPR before implementation thus 
excluding this construct from this study. 
 
Observability 
Observability is the degree to which the results of the 
innovation are visible to others (Sanson-Fisher, 2004: 
55). Visibility should be a characteristic of the 
innovation so as to stimulate peer discussion, as 
clinicians and colleagues adopting a new procedure 
can request information about it (Sanson-Fisher, 
2004: 56). Observability of EPR will mean the 
system has to be purchased and installed at a hospital. 
The exclusion of trialability also excludes 
observability as it is its prerequisite. Other constructs 
excluded includes performance expectancy, effort 
expectancy, social influence and facilitating 
conditions which are all constructs of the Unified 
Theory of Acceptance and Use of Technology 
(UTAUT) proposed by Venkatesh, Morris, Davis and 
Davis (2003).  
 
Conceptual Framework 
In the adoption of the constructs, a list of HIS models 
was made. Each model was analysed so as to identify 
its individual constructs. Each construct was analysed 
and explained in relation to this study indicating its 
relevance or non-relevance. Constructs adopted were 
finally linked in a diagrammatic form to show 
relationships. The conceptual framework is shown as 
figure 2.  

 

 
Figure 2. Conceptual framework 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-3, Issue-1, Jan.-2016 

Electronic Patient Record System For Clinician Use: A Conceptual Framework 
 

13 

The clinician’s conceptual framework can form the 
basis for future development of a user friendly HIS. 
And for existing HIS in operation, the framework will 
allow the department of health to assess its 
functionalities in order to align with users’ 
perceptions and use behaviour. 
 
IV. DISCUSSION 
 
Health information systems have been applied in 
hospitals across SA as telemedicine and mhealth. In 
the Western Cape Province, electronic content 
management (ECM) system is a type of system 
implemented at many of its district hospitals. While 
these systems have been operational for years, its 
maximal use is still debatable. This is evidenced 
through the number of clinician’s log-in trail on a 
daily and weekly basis. Also this system is perceived 
as a storage system rather than it functioning as a 
storage, retrieval and share system. While HIS has 
been extensively studied globally, it is important to 
state that its many benefits as explained in academia 
have not been felt by SA clinicians who attest 
otherwise. One proposed problem highlighted by 
clinicians in the literature is their non-participation in 
the design, development and implementation phases. 
But since these systems are already in operation at 
SA hospitals, this is a reason for the exclusion of the 
intention to use construct in this framework as there 
is no intention to use but rather an existing use 
behaviour. Clinician’s attributes towards EPR is vital 
to improve its use. Also clinician’s participation in 
future design, development and implementations 
should be carefully considered so as to improve 
future adoption and use. The structurational model of 
information technology in its current form of 
understanding the human actor – IT relationship 
seems to be problematic. Orlikowsky and Robey 
explained this model at a level that lacks depth and 
detail, more especially if applied to health. Depth and 
detail should be specific and in this paper, the use of 
constructs in a conceptualised forma to explain the 
structurational model is proposed.  Health 
information system models applied in health research 
were identified, constructs explored and analysed and 
a conceptual framework developed within a SA 
health context. Through this framework, hypotheses 
could be formulated and tested to ascertain degrees of 
association between constructs. The theoretical 
rationale for the inclusion and exclusion of constructs 
has been proposed. In future, some excluded 
constructs could be included at a later stage of the 
study if further analysis identifies them to be useful. 
For future study, a pilot study could add re-validated 
constructs and those not directly having positive 
relationships could be further excluded. A mixed 
method approach involving interview and survey is 
suggested so that any new construct identified can be 
included.  The proposed framework identified in this 
conceptual article can provide a point of departure for 

the development of a more user-friendly HIS system 
in the South African medical environment. Taking 
note of a more holistic conceptualisation of design of 
HIS with constructs which address both the human 
actors and IT elements could make a contribution to 
the health informatics discipline for increased utility 
in the South African context. 
 
REFERENCES 
 
[1]. Ajzen, I., 1991, ‘The theory of planned behavior’, 

Organizational behavior and human decision processes 50(2), 
179-211.  

[2]. Alanazy, S., 2006, ‘Factors associated with implementation 
of electronic health records in Saudi Arabia’, Doctoral 
dissertation, School of Health related Professions, University 
of Medicine and Dentistry of New Jersey: USA. 

[3]. Ammenwerth, E., Iller, C. & Mahler, C., 2006, ‘IT-adoption 
and the interaction of task, technology and individuals: A fit 
framework and a case study’, BMC Medical Informatics and 
Decision Making 6(1), 3. 

[4]. Amoako-Gyampah, K., 2007, ‘Perceived usefulness, user 
involvement and behavioral intention: an empirical study of 
ERP implementation’, Computers in Human Behavior 23(3), 
1232-1248. 

[5]. Ayatollahi, H., Bath, P.A. & Goodacre, S., 2009, ‘Paper-
based versus computer-based records in the emergency 
department: Staff preferences, expectations, and concerns’, 
Health Informatics Journal 15(3), 199–211. 

[6]. Barley, S.R., 1990, ‘The alignment of technology and 
structure through roles and networks’, Administrative 
Science Quarterly 35, 61–103. 

[7]. Brown, V.K., 2012, ‘Mandatory use of electronic health 
records: Overcoming physician resistance’, Doctoral 
dissertation, School of Public Service Leadership, Capella 
University: USA. 

[8]. Bukachi, F. & Pakenham-Walsh, N., 2007, ‘Information 
technology for health in developing countries’, Chest 132(5), 
1624–1630. 

[9]. Davis, F.D., 1989, ‘A technology acceptance model for 
empirically testing new end-user information system: theory 
and results’, Doctoral thesis, Massachusetts Institute of 
Technology: Massachusetts, USA. 

[10]. Garrib, A., Stoops, N., McKenzie, A., Dlamini, L., Govender, 
T., Rohde, J. & Herbst, K., 2008, ‘An evaluation of the 
District Health Information System in rural South Africa’, 
South African Medical Journal 98, 549–522. 

[11]. Greiver, M., Barnsley, J., Glazier, R. H., Moineddin, R. & 
Harvey, B.J., 2011, ‘Implementation of electronic medical 
records: Theory-informed qualitative study’, Canadian 
Family Physician 57(10), 390–397. 

[12]. Griffiths, F., Lindenmeyer, A., Powell, J., Lowe, P. & 
Thorogood, M., 2006, ‘Why are health care interventions 
delivered over the internet? A systematic review of the 
published literature’, Journal of Medical Internet 
Research 8(2). 

[13]. Holden, R.J. & Karsh, B.T., 2010, ‘The technology 
acceptance model: its past and its future in health care’, 
Journal of biomedical informatics 43(1), 159-172. 

[14]. Koivunen, M., 2009, ‘Acceptance and use of information 
technology among nurses in psychiatric hospitals’, 
Unpublished thesis, University of Turku, Finland. 

[15]. Odhiambo-Otieno, G.W., 2005, ‘Evaluation of existing 
district health management information systems a case study 
of the district health systems in Kenya’, International Journal 
of Medical Information 74(9), 733-744. 

[16]. Orlikowski, W.J. & Robey, D., 1991, ‘Information 
technology and the structuring of organizations’, Information 
Systems Research 2(2), 143–169. 

[17]. Rogers, E.M., 1995, ‘Diffusion of innovations’, 4th Ed., New 
York: Free Press. 

[18]. ohde, J.E., Shaw, V., Hedberg, C., Stoops, N., Venter, S., 
Venter, R. & Matshisi, L., 2008, ‘Information for primary 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-3, Issue-1, Jan.-2016 

Electronic Patient Record System For Clinician Use: A Conceptual Framework 
 

14 

health care’, Health Information Systems Programme 195–
210.  

[19]. Ruxwana, N.L., Herselman, M.E. & Conradie, P.D., 2010, 
‘ICT applications as e-health solutions in rural healthcare in 
the Eastern Cape Province of South Africa’, Health 
Information Management Journal 39(1), 1833–3583. 

[20]. Sanson-Fisher, R.W., 2004, ‘Diffusion of innovation theory 
for clinical change’, Medical Journal of Australia 180(6), 55-
56. 

[21]. Scott, J.T., Rundall, T.G., Vogt, T.M. & Hsu, J., 2005, 
‘Kaiser Permanente’s experience of implementing an 

electronic medical record: a qualitative study’, BMJ 331, 
1313–1316. 

[22]. Thompson, R.L., Higgins, C.A. & Howell, J.M., 1991, 
‘Personal computing: toward a conceptual model of 
utilization’, MIS quarterly 15(1), 125-143. 

[23]. Venkatesh, V., Morris, M.G., Davis, G.B. & Davis, F.D., 
2003, ‘User Acceptance of Information Technology: Toward 
a Unified View’, MIS Quarterly 27(3), 425-478. 

[24]. Venkatesh, V., Thong, J. & Xu, X., 2012, ‘Consumer 
acceptance and use of information technology: Extending the 
unified theory of acceptance and use of technology’, MIS 
quarterly 36(1), 157-178. 

 
 
 



 


