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Abstract
Purpose: Implementing electronic medical record (EMR) 
systems is a complex process that is receiving more focus in 
developing countries to help understaffed and overcrowded 
health facilities deal with the HIV/AIDS epidemic. Despite 
growing evidence of EMR systems implementation in various 
developing countries to support acute and chronic disease 
management, use of these systems by clinicians for patient 
monitoring and management is limited in many sub-Saharan 
African countries.
Methods: We undertook an exploratory-grounded theory 
study to explore clinician-perceived benefits of EMRs in 
antiretroviral therapy (ART) clinics at four hospitals in 
Ethiopia. The study was designed to understand the process, 
technology, social and organizational challenges associated 
with EMR implementation in resource-limited areas. 
Results: The research found the attitude of ART clinicians 
toward the implementation of EMR systems overwhelmingly 
positive. Clinician-perceived benefits associated with EMR 
use included improved continuity of care; timely access to a 
complete medical record; improved efficiency of patient care; 
fewer medication errors; improved patient confidentiality, 
integration of HIV programs and decision-support timelines; 
and increased overall job motivation. However, clinician-
identified drawbacks to EMR implementation included 
productivity loss and negative impacts on interactions and 
relationships between clinicians and their patients. 

Conclusion: The study adds to existing frameworks by devel-
oping an EMR implementation framework that integrates 
socio–organizational–technical factors addressing the 
complexity of healthcare institutions in developing countries. 
We took a bottom-up approach to understand these contex-
tual factors in which an EMR would be embedded in order to 
develop a defensible conceptual framework encompassing 
key organizational, technological, infrastructural and user 
attributes essential for successful EMR implementation in a 
developing country context.

Introduction
HIV/AIDS is a global emergency that has received a great deal 
of attention from the local and international communities. One 
area of focus has been the accessibility of antiretroviral therapy 
(ART) for those living in low- and middle-income countries. ART 
involves the administration of a combination of drugs to delay 
immune deterioration and replication of HIV and to improve 
patient survival and quality of life. With international support, 
many sub-Saharan African countries are scaling up their ART 
programs. Funding in response to AIDS in the period between 
1996 and 2008 has increased from $300 million (US) to $10 
billion (US) annually (WHO 2008).

However, with the increased ART coverage, there has 
emerged a growing concern among researchers that many devel-
oping countries lack the capacity to support the complicated 
treatment regimens associated with ART (Fraser et al. 2004; 
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Loewenson and McCoy 2004). As a chronic disease without a 
cure, HIV/AIDS care necessitates a lifetime of care and treat-
ment, a multidisciplinary approach, and laboratory, pharmacy 
and clinical data to monitor patient disease-related processes. 
Clinicians need to carefully and frequently monitor patient 
health status and initiate appropriate therapy when needed 
(Makadon et al. 1990a, 1990b; Siika et al. 2005). Therefore, the 
ability of countries to provide and sustain effective long-term 
HIV care with ART requires patient monitoring systems (such 
as electronic medical records, or EMRs) that integrate care, 
prevention and treatment (WHO 2005). In order to success-
fully establish chronic HIV care, healthcare facilities need to 
ensure there is continuity of care where HIV/AIDS patients 
are concerned. An essential requirement for continuity of care 
is record keeping. EMRs can provide such record keeping as 
well as summaries of a patient’s care history, allowing health 
workers to be updated on a patient’s previous medical history 
and progress in response to treatment (WHO 2005).

At present, there is very limited evidence in the research litera-
ture that discusses the utilization and benefits of using EMRs in 
developing countries from the perspective of clinicians (Asangansi 
et al. 2008; Braa 2001). There are even fewer examples of works 
that propose an empirically based framework for implementing 
such systems. Studies done in various developing countries 
including Mozambique, South Africa and Mongolia suggest 
that there is limited use of available health information where 
local health services and population-based decision making are 
concerned. Health workers at health centres in these countries 
indicate that health information systems (HISs) such as EMRs 
are used purely as upward reporting tools (i.e., systems used 
to report to governments), not to support clinician decision 
making (i.e., by physicians and nurses) in patient monitoring 
and disease management (Braa et al. 1997; Braa and Nermunkh 
2000). Understanding clinicians’ information needs for patient 
monitoring and decision making in caring for HIV patients is an 
essential part of developing knowledge and understanding how 
to implement EMRs so that these HISs can be effectively utilized 
in ART and HIV patient care. The first part of this process is 
understanding the underlying social, organizational and technical 
factors that influence the implementations. The aim of this study 
is to better understand these issues from the perspectives of the 
primary users of health data: physicians and nurses. To do this, the 
researchers undertook a descriptive, exploratory research study to 
develop an understanding of clinicians’ perspectives on decision 
making and patient monitoring concerning utilization and 
benefits of EMRs in managing HIV/AIDS patients undergoing 
ART. In line with these objectives, this study aims to describe 
the current patient monitoring and management practices of 
clinicians in ART and HIV care in Ethiopia and characterize the 
common challenges with existing systems. Subsequently, two 
questions arose that this study aims to address:

1. What are the socio–organizational–technical factors that 
affect the implementation and adoption of EMR systems in 
Ethiopia?

2. What is the clinician-perceived usefulness of EMRs in ART 
and HIV/AIDS care? 

Previous Work on EMR Implementation 
There is limited research in the health informatics literature that 
discusses the utilization and benefits of using EMRs in devel-
oping countries from the perspective of clinicians (physicians 
and nurses) (Asangansi et al. 2008; Braa 2001). Studies done 
in various developing countries including Mozambique, South 
Africa and Mongolia indicate limited use of health information 
gathered using EMRs to support local health-service-related 
and population-based decision making by healthcare workers. 

Healthcare workers in these countries have identified that HISs 
such as EMRs are used purely as upward reporting tools and 
not designed to support patient monitoring or management 
of chronic diseases such as HIV/AIDS (Braa et al. 1997; Braa 
and Nermunkh 2000). Therefore, understanding a clinician’s 
information needs where patient monitoring and decision 
making are concerned (i.e., in caring for AIDS/HIV patients) 
is an essential aspect of developing knowledge and under-
standing about how EMRs can be effectively implemented 
and used in HIV care. According to the published literature to 
date, the use of EMRs by clinicians for patient monitoring and 
management is limited in many sub-Saharan African countries 
(Asangansi et al. 2008; Braa et al. 1997; Braa 2001; Parent et 
al. 2001; Rotich et al. 2003; Tierney et al. 2006). However, 
there is growing evidence of EMR systems implementations 
in various developing countries to support acute and chronic 
disease management, including in Kenya, Rwanda, Malawi 
and South Africa. For example, the Academic Model for the 
Prevention and Treatment of HIV (AMPATH) Medical Record 
System (AMRS) was the first sub-Saharan African EMR system 
used in the comprehensive management and clinical care of 
patients infected with HIV (Siika et al. 2005). Implemented 
in an urban hospital and five rural clinics in Kenya, the system 
provided HIV/AIDS-specific information and supported the 
decision-making needs of healthcare providers. AMRS was used 
to document care and monitor drug adherence and response to 
therapy, as well as research and quality improvement activities. 

In sub-Saharan Africa a commonly cited pilot study that 
discusses the challenges of EMR implementation is the Mosoriot 

… EMRs are used purely as upward 
reporting tools and not designed to support 
patient monitoring or management of chronic 
diseases such as HIV/AIDS.
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Medical Records System (MMRS) study. The MMRS is an 
example of a system that is financially and technically sustain-
able, supporting 60,000 patients and over 150,000 visits in 
the four years since its implementation (Fraser et al. 2005). 
The MMRS comprises registration, data entry and reporting 
modules as well as a paper encounter form and a data dictionary. 
A time–motion study done before and after implementation 
indicated that patient visits were 22% shorter and that patients 
spent 58% less time with providers (p<.001) and 38% less time 
waiting (p=.06) (Rotich et al. 2003). In another study conducted 
in Malawi, following the deployment of a patient management 
system (PMIS) with computer order entry (COE) in Lilongwe, 
there was a reduction in the number of errors in medication 
dosage calculation, and nurses’ transcription of orders was 
completely eliminated. The EMR system also improved the 
completeness and legibility of documentation accompanying 
specimens (Douglas et al. 2003). Web-based medical record 
systems have also been used in management of HIV patients. 
According to Fraser et al. (2004), an HIV–EMR system has 
been implemented in seven rural clinics in Haiti to track patient 
clinical outcomes, laboratory tests and drug supplies. The HIV–
EMR supported three main functions: patient monitoring, 
program monitoring and research. The system supported e-mail 
and web communication across sites through satellite-based 
Internet access. E-mail consultation was done daily by doctors 
at remote clinics who sought decision support to be used in the 
treatment of patients (Fraser et al. 2004). 

Based on these and other studies, there are a number of issues 
and challenges identified in implementing and utilizing EMRs 
in developing countries. They include the lack of appropriate 
tools for information collection and management of patient data 
(Allen et al. 2006; Fraser et al. 2005; Rotich et al. 2003) as well 
as poorly developed infrastructures to support EMR use, partic-
ularly in rural sites. In these areas, the lack of an uninterrupted 
supply of electricity, Internet connections, roads and human 
resources were recognized challenges. Additionally, drawbacks 
included lack of information communication technology (ICT) 
skills and education. Lastly, the maintenance and upgrading of 
hardware and application software is a concern as there are very 
few formal ICT companies providing support in many devel-
oping countries (Braa 2001). 

Methodology
Participants
In the next section of this paper we describe the setting, data 
collection methods and results. Eleven physicians and 19 nurses 
participated in the study. They were from four ART clinics from 
four hospitals in Ethiopia. A non-probability, convenience-
sampling technique called snowball sampling was used to 
recruit participants (Jackson and Verberg 2007). Individuals 
had practised for a minimum of two years and had also practised 

in the past two years. All participants had at least one year’s work 
experience in HIV care and treatment and had to be at least 18 
years of age. The selection of the initial recruitment site was not 
based on the representativeness of the healthcare facility but 
on relevance (i.e., provided HIV care). Subsequent sites were 
selected based on a process of theoretical sampling. Sites were 

selected to compare and contrast findings from previous sites to 
obtain a rich description of concepts and categories. Of the four 
sites where the study took place, one was a zonal hospital, two 
were district hospitals and the other was a specialized hospital. 
Three of the four sites utilized an ART database to support 
reporting activities. Hospital 4 provided healthcare services to 
a predominately rural community of a lower socio-economic 
status (as compared to Hospitals 1–3). 

Setting
The study took place in Ethiopia. Ethiopia is located in north-
eastern Africa and has a population of 75.3 million people 
(2007). It is the second most populous country in Africa 
(UN-Data 2007), with 85% of the population living in rural 
areas. Ethiopian primary healthcare services are organized into a 
four-tier system made up of specialized hospitals, district hospi-
tals, zonal hospitals, and a primary healthcare unit (PHCU) 
consisting of one health centre and five satellite health posts. 
The study was conducted at four ART clinics located in four 
hospitals in Ethiopia. Three of the hospitals (Hospitals 1, 2 and 
3) were located in the capital city of Addis Ababa. The fourth 
(Hospital 4) was located in Hawassa, Ethiopia. Hospital 1 was a 
162-bed hospital with an ART clinic that supports 5,512 ART 
patients and 15,000 pre-ART patients. Hospital 2 was a 102-bed 
hospital with an ART clinic that has approximately 1,000 
patients in ART and 2,300 in pre-ART. Hospital 3 was a special-
ized hospital whose ART clinic has approximately 4,700 patients 
enrolled in ART and 2,000 in pre-ART, and has an average of 
100 patient visits to the clinic each day. Hospital 4 was a 350-bed 
university hospital in the Southern Nations, Nationalities and 
People’s Region (SNNPR) and served as a referral site for nearby 
health centres providing primary and emergency care. At the 
time of this study the ART clinic had approximately 9,000 
patients enrolled in ART and provided care to about 60 to 100 
patients each day. Most of these ART clinics were staffed with 
physicians, HIV/AIDS nurse specialists (referred to as HANS 
nurses), case managers, adherence counsellors, professional and 
non-professional counsellors, and data clerks.

… direct observation of data 
clerks was conducted to understand the 
functionalities of the ART database…
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Data Collection
Semi-structured interviews and questionnaires were used to 
collect study data. They consisted of open- and closed-ended 
questions about clinical practice guidelines; methods of 
documentation; computer competency; challenges involving 
patient monitoring, management and decision making; access 
to EMRs; and perceived usefulness of EMRs. Sections of the 
questionnaire and semi-structured interview instruments were 
adopted from the Indian Health Services (IHS) Quality of Care/
Electronic Health Record Assessment Tool. This instrument was 
initially developed to determine the current state of implementa-
tion of EMRs in Massachusetts in primary care practices (Simon 
et al. 2006). The researchers added questions to address issues of 
concern specific to ART clinicians as identified in the literature. 
Lastly, direct observation of data clerks was conducted to under-
stand the functionalities of the ART database and its clinical utili-
zation in supporting clinicians’ decisions and actions. The study 
was approved by the University of Victoria Human Research 
Ethics Board, the Hawassa University–College of Health Science 
Ethical Review Board and the Addis Ababa Health Bureau.

Results
Thirty clinicians participated in the study: 11 physicians (7 
males) and 19 nurses (6 males). Sixty-two percent (n=18) of 
participants were under 35 years of age, 34% (n=10) were 
between 35 and 50, one (0.03%) was over 50 and one partici-
pant chose not to state their age. Nurses had an average of eight 
years of medical experience, physicians an average of seven years. 
Physicians saw an average of 104 patients per week, while nurses 
had visits with an average of 200 patients per week. In some ART 
clinics, nurses reported seeing up to 50 patients on a busy day.

A grounded theory approach was used to code the data. 
Open, axial and selective coding were used to analyze the semi-
structured interview data. In the open coding phase, the data 
was read line by line to identify key processes by breaking it 
down into discrete parts, closely examining and comparing it 
for similarities and differences, and labelling these units of data 
as concepts. To obtain a higher level of conceptual abstraction, 
axial coding was utilized. In this process, the paradigm model 
(Corbin and Strauss 1990b) was used to further analyze the data 
by establishing relationships and contextualizing the phenom-
enon by modelling the action and interaction strategies of the 
actors (physicians and nurses) who participated in the research. 
The paradigm model consists of causal conditions, the phenom-
enon, contextual conditions, intervening conditions, action/
interaction strategies, and consequences. In the final stage of 
coding, selective coding was undertaken, which is “the process 
of integrating and refining the theory” (Corbin and Strauss 
1990a: 161). At this level, all categories were integrated around 
a core category or core phenomenon. The core category, the 
central phenomenon of the study, was the EMR implemen-

tation (see Figure 1). Several overarching components to the 
paradigm model emerged from the semi-structured interview 
data: (1) the context for EMR implementation (including 
the organizational, economic and infrastructural factors), (2) 
causal conditions for EMR implementation (including inter-
vening conditions), and (3) intervening conditions for EMR 
implementations. From these three overarching components a 
paradigm model for EMR implementation emerged (see Figure 
1). In the next section of this paper each component of the 
model is described in further detail.

Paradigm Model
In the quest for a higher level of conceptual abstraction, axial 
coding was utilized. In this process, the paradigm model (Corbin 
and Strauss 1990b) was used to further analyze the data by 
establishing relationships and contextualizing the phenomenon 

by modelling the action and interaction strategies of the actors. 
The paradigm model consists of causal conditions, the phenom-
enon, the contextual conditions, the intervening conditions, the 
action/interaction strategies, and the consequences of these.

The numerous categories that have emerged through this 
phase of data analysis are interlinked. The paradigm model 
was used to relate the categories to each other and the core 
phenomenon in order to explicate the story line. Initially, the 
core phenomenon had to be identified. Throughout the study, 
numerous key ideas have emerged; however, all revolved around 
the core phenomenon: implementation of an EMR system. 
After a central theme had been committed to, all other catego-
ries were classified into one of the five paradigms, according to 
their properties and dimensions, as discussed in this section. 
The majority of categories were identified as causal conditions 
and consequences, since part of the research’s aim was to explore 
the practices and challenges of patient monitoring and clinical 
data management in ART and the perceived usefulness of EMR 
systems in HIV care. The remaining categories were grouped 
under contextual conditions, intervening conditions or action/
interaction strategies. Figure 1 illustrates the paradigm model 
and shows the association between the various categories.

Causal Conditions for EMR Implementation
Causal conditions are events and variables that influence 
EMR implementation. The causal conditions identified by 
participants in this study include inadequate confidentiality of 

… challenges associated with 
maintaining confidentiality of patients’ 
medical information were present at the four 
health facilities involved in this study.
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medical records, limited access to complete patient informa-
tion, medication errors and drug interaction, laborious labora-
tory investigation requisition processes, disparities in clinician 
communication, gaps in the integration of HIV programs, 
inefficiency of care, lack of follow-up in the patient referral/
transfer process and minimal clinician decision support. See 
Table 1 for causal conditions for EMR implementation.

Challenges associated with maintaining confidentiality of 
patients’ medical information were present at the four health 
facilities involved in this study. The paper recording system 
was prone to breaches of confidentiality. In the ART visit 
rooms, folders of patient charts were piled up where patients 
and passersby could access various forms that were visible. As 
well, in cases when a patient’s medical record was to be trans-
ferred from one department to another, runners who transfer 
these documents could easily view private patient history. The 
majority (90.47%; n=19/21) of participants perceived that an 

EMR would improve the confidentiality of a patient’s medical 
record by enabling password protection, making confidential 
patient data accessible only to authorized clinicians. Conversely, 
clinicians also identified that an EMR could pose a risk to the 
confidentiality of an HIV patient’s record. Having a complete 
record available on the EMR, viewable by any clinician with 
password access but without the patient’s consent, could 
compromise the patient’s confidentiality. 

Access and quality of patient information was another causal 
condition identified by participants. Access and quality refers 
to the legibility, completeness and availability of a patient’s 
medical record and a clinician’s ability to retrieve specific patient 
information on a timely basis. Some clinicians believed that 
a predominately paper-based system poses challenges when it 
comes to legibility, timely access and completeness. Clinicians 
highlighted various challenges in the lab requisition process 
including long wait-time at the laboratory, worsened by limited 

FIGuRE 1.
Paradigm model for EMR implemenatation

Causal Conditions - Inadequate confidentiality of medical records
- Limited access to complete patient info
- Medication errors & drug interaction
- Laborious lab investigation requisition process
- Disparities in clinician communication
- Gaps in the integration of HIV programs
- Inefficiency of care

- No follow-up in patient referral/transfer process
- Minimal clinician decision support 
- Existence of standardized paper form
- Existence of ART DB with CDR 
- Existence of Master Patient Index (MPI) & unique ID
- Existence of pharmacy information system

Phenomena Implementation of EMR

Contextual Conditions

Clinic Working Conditions
  • Shortage of HR
  • Heavy patient load
  • Heavy workload
  • Shortage of space
  • Unavailability of supplies

Basic Infrastructure
  • Energy (electricity)
  • Communication (networks, Internet)

Economic Condition

Intervening Conditions

Organizational/Individual
• Poor computer competency & experience
• User attitude
• Management awareness & buy-in

Technological & Cost
• Technical limitations of system
• Lack of trained technical staff
• Hardware & software
• Cost related to EMR implementation

Intervening Conditions

User
• Computer & EMR training
• EMR acceptance
• Use

Organization
• Workflow redesign
• Project management & control
• Troubleshooting & support

Consequences

• Continuity of care
• Timely access to complete medical record 
• Patient care efficiency 
• Reduced medication errors
• Improved patient confidentiality
• Automation 
• Job satisfaction

• Improved communication between clinicians
• Clinical decision support
• Integration of HIV programs
• Data entry and retrieval efficiency
• Timely and accurate reporting
• Productivity loss
• Reduced patient–clinician interaction
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lab equipment. They indicated that filling out the paperwork 
was also time-consuming, and at times lab results were lost. As 
well, there was no feedback mechanism to notify clinicians of 
incomplete lab investigations. 

In addition, the existence of fundamental building blocks 
that support EMR implementation were identified as causal 
factors that support EMR implementation. These include 
standardized paper forms, the ART database with a clinical data 
repository (CDR), the master patient index (MPI), a unique 
patient ID and a pharmacy information system. Causal condi-
tions are positioned at the top of the EMR implementation 
framework illustrated in Figure 2. See Table 1 for the complete 
list of causal conditions for EMR implementation. 

Context for EMR Implementation
Contextual conditions for EMR implementation consisted of 
infrastructural, economic and organizational factors. Two types 
of infrastructure that directly affect EMR implementation 
in this study are energy and communication infrastructures. 
Specific infrastructural issues raised by participants included an 
uninterrupted power supply (UPS), an Internet connection, and 
telephone and mobile phone networking. During the research 
period in Ethiopia, there were scheduled blackouts every other 
day. The country gets power from hydroelectric dams. During 
dry seasons, the water level in the dams drops, resulting in power 
rationing where certain regions of the country are deprived of 
electric power on a rotating basis. The great majority – 88.24% 

(n=15) of nurses and 88.89% (n=8) of physicians indicated 
that lack of infrastructure was a major barrier to EMR imple-
mentation. Along with these limitations in infrastructure, 
the technical limitations of systems such as response time of 
computers, the Internet and the EMR system were also identi-

fied as major barriers by 40% (n=6) of nurses and 62.5% (n=5) 
of physicians. From an organizational perspective, there was a 
shortage of human resources, high patient load, heavy workload 
for clinicians and shortage of physical space. Clinicians stated 
their concerns about the limited space at their clinic. Crowded 
waiting areas and congested hallways were common in most 
hospitals and ART clinics. Physicians saw an average of 104 
patients per week, while nurses had visits with an average of 
200 patients per week. In some ART clinics, nurses reported 
seeing up to 50 patients on a busy day. Clinicians indicated 
that many visit rooms served multiple purposes and housed 
many desks, shelves and papers. Lastly, the economic condition 
of government and organizations was a contextual condition 
that affected EMR implementation in a developing-country 
setting. Participants highlighted the dire economic condition 
of many hospitals and the importance of support and funding 

from international organi-
zations in this effort. Each 
factor influencing EMR 
implementation is illus-
trated in Table 1.

Intervening 
Conditions for EMR 
Implementation
Intervening conditions 
consist of organizational 
and individual conditions, 
technological conditions 
and cost. The intervening 
conditions are located on 
the left and right sides of 
the core phenomenon in 
the EMR implementa-
tion framework illustrated 
in Figure 2. Individual 
conditions consist of 
user attitude and general 
computer competence of 
clinicians. Of those who 

TABlE 1.
Perceived barriers to EMR implementation in HIV care

Major Barrier
n (%)

Minor Barrier
n (%)

Not a Barrier
n (%)

Computer-related issues

Technical limitations of computers 11 (48) 7 (30) 5 (22)

Availability of technical support 15 (56) 8 (30) 4 (14)

Lack of training 25 (93) 2 (7) 0

Clinician computer skills 10 (36) 13 (46) 5 (18)

Lack of infrastructure 23 (88) 1 (4) 2 (8)

Clinical issues

Clinical productivity loss 6 (28) 9 (44) 6 (28)

Clinician skepticism 5 (22) 8 (35) 10 (43)

Patient privacy or security concerns 3 (13) 9 (39) 11 (48)

Extreme workflow changes 9 (36) 11 (44) 5 (20)

… attitude was associated with 
computer competency and experience.
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self-rated their computer skills, 45.45% (n=5/11) of physicians 
and 36.84% (n=7/19) of nurses rated their computers skills as 
“lowest,” while 36.63% (n=4/11) of physicians and 63.16% 
(n=12/19) of nurses rated their computer skills as “average.” 
Based on the 30 clinicians who took part in the study, nurses 
had an average of three years’ computer experience while physi-
cians had an average of five years. 

From the data, it appeared that clinicians’ access to 
computers at home and/or at work did not affect their attitude 
toward EMRs. However, attitude was associated with computer 
competency and experience. Additionally, clinicians felt their 
limited computer skills would further increase their workload. 
As a result, both user attitude and computer competency have 
been classified as intervening conditions that are drivers for the 
action/interaction strategies of computer and EMR training, 
EMR user acceptance and, ultimately the use of the system.

At the organizational level, intervening conditions include 
management’s buy-in or acceptance of an EMR and their 
support of its implementation and use. Some clinicians recog-
nized this as a key area and raised concerns that administra-
tors and government officials were not aware of the benefits 
of EMRs. The idea held by some hospital management that 
technology and computers are not useful to clinicians has to be 
dispelled. At one site, clinicians reported their computers being 
taken for administrative use, on the assumption that they had 
no use for them in the clinic. Management buy-in and commit-
ment is important if a health facility is to successfully implement 
an EMR system. This intervening condition relates to cost or 
funding, as well as the action/interaction strategies of project 
management and workflow redesign within the clinic.  

The second sets of intervening conditions are cost and techno-
logical conditions. Cost is an important factor for EMR imple-
mentation. Financial backing is necessary for purchasing hardware 
and software, hiring technical staff, training of clinicians, project 
management, and ongoing support and maintenance. Although 
clinicians believed that the benefits of the EMR in patient safety 
and cost savings can be realized in the future, the initial cost of 
such a system can hinder its successful implementation.

Technological conditions consist of three areas: hardware and 
software, system quality and service quality. System quality deals 
with usability, response time, ease of use, availability, security, 
data accuracy and easy access to help (DeLone and McLean 
2003). Additionally, any technical limitations related to the 

system fall under system quality. Service quality deals with the 
availability of technical staff and their ongoing maintenance of 
the system and support of users (DeLone and McLean 2003). 
These technological intervening conditions directly affect the 
action/interaction strategies of EMR acceptance and use. A 
system with numerous glitches and downtime will cause lack of 
confidence, resulting in poor user acceptance. Clinician support 
is also vital, considering the level of computer competency and 
experience of clinicians. Figure 2 illustrates the intervening 
conditions in the EMR implementation framework. See Table 
1 for intervening conditions for EMR implementation.

Action/Interaction Strategies for EMR 
Implementation
Action and interaction strategies are the purposeful and goal-
oriented activities that agents perform in response to the 
phenomenon and intervening conditions. This section of the 
paradigm coding describes how users and groups involved 
with the use, implementation and management of the EMR 
act and interact. Action and interaction strategies are classified 
into users and organization. Users consist mainly of clinicians 
and clerks and their involvement with the EMR during pre- 
and post-implementation, including basic computer training, 
EMR training and consequently use of the system. Use is often 
voluntary and can be measured as frequency of use, time of use, 
number of accesses, usage pattern and dependency (DeLone 
and McLean 2003). “Use” was grouped under action/interac-
tion strategies and not as a consequence because it was believed 
to be a behaviour and therefore an action influenced by the 
phenomenon, preceding impact and benefits. System usage 
itself cannot be a measure of success; just assuming that greater 
use will produce more benefits is not accurate, since the nature, 
extent, quality and appropriateness of that use must be consid-
ered (Seddon 1997). At the organizational level, action/interac-
tion strategies include troubleshooting and support, workflow 
changes, and project management and control. It should be 
noted that each component in the action/interaction strategy 
is a necessary but not sufficient condition for the resultant 
consequences in the framework. Figure 2 illustrates the action/
interaction strategies located below the core phenomenon of the 
EMR implementation framework. 

Consequences of EMR Implementation
Intended and unintended consequences are the by-products of the 
phenomenon and the action and interaction strategies. According 
to participants’ perceived effects of an EMR, the intended conse-
quences of an EMR include improved continuity of care, timely 
access to patients’ complete medical records, improved patient 
care efficiency, efficiency and effectiveness of work for clinicians, 
reduced medication errors, improved patient privacy and confi-
dentiality, automation across various departments in the hospital, 

At one site, clinicians reported their 
computers being taken for administrative 
use, on the assumption that they had no use 
for them in the clinic.
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improved communication between clinicians, availability of 
decision support, integration of HIV programs, efficiency of data 
entry and retrieval, and improved job satisfaction. Unintended 
consequences of EMR implementation include clinician produc-
tivity loss due to the level of clinician computer competency, and 
negative impact on patient–clinician interaction due to electronic 
data recording and retrieval at the point of care. See Figure 2 for 
the complete list of identified consequences at the bottom of the 
EMR implementation framework.

EMR Implementation Framework
Building on the paradigm model, an EMR implementation 
framework is presented in the above diagram. The framework 

builds on the categories identified in the paradigm model to 
represent the relationships between these categories in a concise 
method. Listed at the top of the framework are the causal condi-
tions that support and influence the core phenomenon: EMR 
implementation. Contextual conditions consisting of infrastruc-
tural, economic and organizational factors are located closest to 
the core phenomenon. Intervening conditions – organizational 
and individual conditions, technological conditions and cost – 
are located on the left and right sides of the core phenomenon 
in Figure 2. Action and interaction strategies are the purposeful 
and goal-oriented activities that agents perform in response to 
the phenomenon and intervening conditions. They are situated 
below the core phenomenon of the EMR implementation 

FIGuRE 2.
Conceptual framework for EMR implemenatation

EMR
Implementation

Intervening
Conditions

Intervening
Conditions

Cost

Causal Conditions

Economic Context

Action / Interaction
Strategies

Consequences

- No follow-up in patient referral/transfer process
- Minimal clinician decision support 
- Standardized paper form
- ART DB with CDR 
- Master Patient Index (MPI) & unique ID
- Pharmacy information system

- Inadequate confidentiality of medical records
- Limited access to complete patient info
- Medication errors & drug interaction
- Laborious lab investigation requisition process
- Disparities in clinician communication
- Gaps in the integration of HIV programs
- Inefficiency of care

Organizational Context
- Human Resource Capacity
- Patient load
- Clinical workload
- Shortage of space

Organizational/Individual 
- User attitude
- Computer competency & experience
- Management buy-in

User
- Computer & EMR training
- EMR user acceptance
- Use

- Continuity of care
- Timely access to complete medical record 
- Efficiency of care for patients
- Reduced medication errors
- Improved patient confidentiality
- Automation 
- Timely and accurate reporting

- Improved communication between clinicians
- Decision support
- Integration of HIV programs
- Data entry and retrieval efficiency
- Productivity loss
- Reduced patient–clinician interaction 

Organization
- Project management & control
- Workflow redesign
- Troubleshooting & support

Infrastructure
- Energy (electricity)
- Communication (networks, Internet)

Technological
- Hardware/software
- System quality
- Service quality
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framework. Finally, intended and unintended consequences are 
the by-products of the phenomenon and the action and interac-
tion strategies and are positioned at the base of the framework.

As highlighted in the action/interaction strategies, the 
purposeful and goal-oriented activities that agents perform in 
response to the introduction of the EMR in their work processes 
are classified into two main categories: users and organizations. 
The success or failure of such a system hinges on the activities 
highlighted under these two categories. Therefore, the imple-
mentation of an EMR in a developing-country context should 
aim to ensure the capacity of users and institutions. At the user 

end, computer and EMR training are necessary. Given the 
computer skill set of most clinicians, their basic computer skills 
have to be strengthened. Furthermore, hands-on training on 
the EMR system is required for efficient use. Beyond training, 
ongoing technical assistance is required, as short-term training in 
itself may not be sufficient for users with limited computer skills.

At the organizational level, activities are segmented at 
various phases of the EMR implementation life cycle, from the 
pre-implementation to the post-implementation phases. At the 
implementation phase, the organization needs to be directly 
and proactively involved in the project management activi-
ties. Often, such systems are deployed in developing countries 
by NGOs using donor money, raising many questions about 
technical and financial sustainability. Ownership by local insti-
tutions is minimal (Kimaro and Nhampossa 2005). This results 
in a system that the organization and users identify as belonging 
to a third party such as an NGO. Any issues and failures with the 
system are simply labeled as problems for the NGO to address. 
This is why the majority of information systems implemented 
in developing countries are either a partial or complete failure 
(Kimaro and Nhampossa 2005). Involvement of organizations 
such as hospitals and zonal and district health departments from 
pre-implementation through to post-implementation phases 
are crucial. Hospitals should also be involved in the workflow 
redesign process, as they have a better understanding of the 
intricate workflow of their institution. Additionally, changes in 
workflow can come only from hospital management if users are 
to cooperate. Lastly, the ongoing maintenance and support of 
an EMR must be handed over to the organization, whether at 
the hospital or district level. This raises many questions of local 
financial and human resource capacity. Do organizations have 
the financial capacity to support such a system, and will there be 
buy-in from regional levels to allocate funds for such projects? 

These are all questions that need to be addressed prior to the 
implementation of EMRs.

Discussion
A number of studies have developed conceptual frameworks 
that present attributes essential for successful EMR implemen-
tation (Ash et al. 2003; DeLone and McLean 2003; Keshavjee 
et al. 2006). Ash et al. (2003) developed a framework where 
she outlined 12 high-level principles to guide computerized 
physician order entry (CPOE) implementations. According to 
her research, CPOE development is influenced by computer 
technology principles, personal principles, organizational princi-
ples and environmental issues. Computer technology principles 
include temporal concerns, technology and meeting informa-
tion needs, multidimensional integration and costs. Personal 
principles are value to users and tradeoffs, essential people, and 
training and support. Organizational principles cover founda-
tional underpinnings, collaborative project management, terms, 
concepts and learning. Lastly, environmental issues consist of the 
motivation for implementing a system (Ash et al. 2003). The four 
overarching principles of CPOE implementation are similar to 
those presented in this work on EMR implementation; however, 
Ash et al.’s (2003) work focuses upon CPOE systems rather than 
EMR systems. This research suggests that many conditions that 
affect CPOE implementation also affect EMR implementation 
in the developing world.

Other frameworks that consider factors that influence HIS 
success include a publication by Van Der Meijden et al. (2003). 
In their literature review, the researchers examined the attrib-
utes associated with patient care information system success. 
Like Ash et al. (2003), Van Der Meijden et al. (2003) focus 
on patient care information systems rather than EMRs. As 
well, this work is based on a review of the literature rather than 
findings from an empirical study (Van Der Meijden et al. 2003). 

In another framework, Keshavjee et al. (2006) used the 
systematic review process to integrate various frameworks 
into an overarching EMR implementation framework that 
was subdivided into three stages: pre-implementation, imple-
mentation and post-implementation. Keshavjee et al.’s (2006)
framework identifies the following factors as important 
during the pre-implementation phase: choosing software, 
involving multiple stakeholders, selling benefits and addressing 
barriers, early planning, project management, governance, 
and technology/usability factors. Comparing the first stage 
of Keshavjee and co-workers’ (2006) framework to the EMR 
implementation framework described in this study, one compo-
nent not included in the EMR implementation framework is the 
process of software selection. However, hardware and software 
components were indirectly addressed in conjunction with 
system quality issues. Planning, project management, govern-
ance, and technology/usability factors have been addressed by 

Often, such systems are deployed 
in developing countries by NGOs using 
donor money, raising many questions about 
technical and financial sustainability.
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corresponding attributes of project management and control, 
management buy-in and system quality. The implementation 
stage of the framework by Keshavjee et al. (2006) covers integra-
tion with other systems, workflow redesign, training, imple-
mentation assistance, feedback and dialogue, and privacy and 
confidentiality considerations. Post-implementation factors 
include presence of user groups, support, presence of business 
continuity plan and incentives. Aspects of the attributes identi-
fied by Keshavjee et al. (2006) match the current proposed 
framework, with the exception of a number of attributes such 
as feedback and dialogue, incentives, and privacy and confi-
dentiality considerations. Involvement of users and dialogue is 
essential to improve usability of the EMR, although it has not 
emerged as a key component for implementation in this study. 
Additionally, both Keshavjee et al. (2006) and Van Der Meijden 
et al. (2003) consider incentives and rewards a key attribute. 
This was not included in the EMR implementation framework. 

The results of this study are based on the practice of four 
ART/HIV clinics in Ethiopia. While the results and the frame-
work are consistent with results in other similar studies and 
those found in the literature review, they may not be generaliz-
able to all ART clinics in developing countries because of the 
sample size and number of health facilities involved. 

Since implementation and use of EMR systems in devel-
oping countries is in its early stages, a number of areas need 
further research. The implementation phase of the traditional 
system life cycle is often viewed as a clearly defined phase with 
distinct inputs and outputs. However, there are various complex 
intervening and contextual factors that need consideration in 
the implementation process. Understanding the organizational 
dynamics and the social context that affect the introduction 
of EMRs needs further assessment in the implementation 
phase. There are limited numbers of studies that have set out 
to thoroughly understand the process of implementation of 
EMRs in healthcare (Aarts et al. 2004). The traditional system 
life cycle is no longer sufficient to understand the complexities 
of HIS implementation (Alter 1999). This study has shed light 
on the implementation process of EMR systems by attempting 
to identify the social and organizational contexts in which an 
EMR would be embedded. Further understanding of the HIS 
implementation process will require access to hospital sites and 
investigations over an extended time period (Aarts et al. 2004). 
Findings from such studies have implications for health infor-
matics practices by changing the way implementation of EMRs 
is understood and carried out. Areas that need to be explored 
further include the preparedness and capacity of healthcare 
institutions to implement EMRs by measuring and assessing 
areas most critical for adoption and success at the government, 
healthcare facility and user levels. As well, the importance of 
organizational dynamics in EMR implementation, along with 
social and technical contexts, also needs further investigation to 

identify attributes critical for successful EMR implementation 
in developing countries.

Conclusion
The implementation of EMR systems in a developing country 
context is a challenging process. Understanding clinicians’ 
information needs for patient monitoring and decision making 
in patient care is an essential phase in developing knowledge 
and gaining understanding on how EMRs can be effectively 
deployed and utilized in ART and HIV care. The attitude 
of ART clinicians concerning the implementation of EMR 
systems was overwhelmingly positive. The perceived benefits 
of EMRs are improved continuity of care, timely access to 
complete medical record, patient care efficiency, reduced 
medication errors, improved patient confidentiality, improved 
communication between clinicians, integration of various HIV 
programs, timely decision support and overall job motivation. 
On the other hand, drawbacks to EMR implementation include 
productivity loss and negative impact on the interaction and 
relationship between clinicians and their patients. The findings 
of this study led to the development of a conceptual framework 
encompassing key factors including infrastructural, organiza-
tional, technological and user attributes essential for successful 
EMR implementation in a developing country.  
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