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Background: Incorporating electronic medical record systems (EMRs) into the healthcare
system is not only about modernizing the health system, but is about saving lives by
facilitating communication and practicing evidence-based decision. Globally, more than
50% of EMR projects fail before they reach their target. Even though EMRs are an essential
tool for health care, their adoption and utilization remains low in developing countries
including Ethiopia.

Objective: The aim of this study was to determine health professionals' readiness and
associated factors toward the implementation of EMRs in four selected primary hospitals in
Ethiopia.

Methods: An institutionbased cross-sectional study supplemented with a qualitative approach
was conducted on 414 health professionals from March 2 to May 5, 2018 in four selected primary
hospitals in Ethiopia. A self-administered questionnaire was used to collect the quantitative data
and in-depth interviews were employed for the qualitative data. The data were analyzed using
SPSS version 20 software. Descriptive statistics, bivariable, and multivariable logistic regression
analyses were done. An adjusted odds ratio (AOR) with 95% CI was used to determine the
association between the determinants and the outcome variable.

Results: More than half (258; 62.3%) of health professionals were ready to use the electronic
medical recording system. EMR knowledge (AOR = 2.64; 95% CI: [1.62, 4.29]), attitude
(AOR = 1.63; 95% CI: [1.01, 2.63]), computer literacy (AOR = 3.30; 95% CI: [2.05, 5.31]),
and EMR training (AOR = 3.63, ;5% CI: [1.69, 5.80]) were significantly associated with EMR
readiness.

Conclusion and Recommendation: In general, the overall readiness of health profes-
sionals for EMR implementation was found to be low. Comprehensive packages of capacity-
building are crucial to raise the level of knowledge, attitude, and computer skill among health
workers.

Keywords: electronic medical record system, EMR implementation, readiness, health
professionals, Ethiopia

Introduction

Information communication technologies (ICTs) are currently being used in developed
and developing countries to improve access, effectiveness, and efficiency of health care.'
The electronic medical record system (EMR) as one of the supportive systems has great
potential to address the main challenges of healthcare systems.” Incorporating EMRs into
the healthcare system is not all about modernizing the health system, but is about saving
lives by facilitating communication and practicing evidence-based decision-making.®
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Even though the EMR is an essential tool for the health-
care sector, the adoption and utilization of EMRs remains
low in developing countries.* Numerous healthcare facil-
ities across the globe have implemented EMR systems to
improve the information recording process, but only a few
have been successful.’

The percentages of failures are alarmingly higher in
adoption to meet the desired benefits from the implementa-
tion. Globally, more than 50% of EMRs projects failed
before they reached their target.® However, there is signifi-
cant variation across countries. More than 90% of healthcare
institutions in Denmark have fully functioning EMRs.*
More than 70% in Canada, less than 25% in Chile, about
50% in China, less than 30% in Iran, and more than 60% in
Botswana of their health are institutions have successfully
implemented EMRs.*

A study conducted in Afghanistan Bamyan on health
needs and eHealth readiness assessment of healthcare
organizations found that core readiness for EMR system
was 66.7%.” A study conducted in Iran also showed the
overall readiness of health professionals on EMRs imple-
mentation was 57.2%.%

As in many countries, the Ethiopian Ministry of Health
has recognized the importance of ICT for quality improve-
ment in healthcare provision. In 2013, the Ethiopian
Ministry of Health adapted an EMR and planned to scale
it up to all hospitals,” but few healthcare institutions
implemented EMRs. A study conducted at three hospitals
in North West Ethiopia showed the overall readiness of
health professionals was 54.1%."°

Multiple reasons are given for low EMR adop-
tion, such as resistance, opposition in changing from the
paper-based systems to electronic systems, lack of pre-
implementation preparations, lack of organizational readi-
ness, unavailability of technology, funding and lack of
technical and computer skills of personnel.!'!?

The successful introduction of EMR in health care
requires the examination of complex technical, organiza-
tional, infrastructural, and human factors.' Adoption of
eHealth is a change process which is not purely a technical
process, rather demanding many behavioral modifications
in the work environment for health workers.'> Any contra-
dictory points need to be addressed before starting any
eHealth project.'®!” Studies show that preparedness of
healthcare providers can play an important role in the
adoption of electronic health records.'®

Readiness assessment, as a comprehensive measure in
order to provide a proper image of existing conditions and

the preparedness of healthcare organization to change, is also
a way to identify potential causes of failure in innovation."”
This study therefore aims to assess the readiness and asso-
ciated factors among health professionals towardEMR
implementation in the selected hospitals.

Methods
Study Design and Setting

An institutional-based cross-sectional study was conducted
from March 2, 2018 to May 5, 2018 in four selected
primary hospitals in Ethiopia. Those four primary hospi-
tals were Assosa, Hidar 11, Sanja, and Wogera which are
686, 500, 806, and 775 km from Addis Ababa (the capital
city), respectively.

Sample Size, Study Participants, and

Sampling Procedure

The sample size was calculated using a single population
proportion formula, considering the following assumptions:
54.1% prevalence of EMR readiness in North Gondar,
Ethiopia,'® 95% level of confidence, 5% margin of error,
and 10% non-response rate. Finally, a minimum sample size
of 418 was obtained. All the 451 health professionals who
were working in four selected primary hospitals (135 at
Hidar 11 hospital, 59 at Sanja hospital, 47 at Wogera hospi-
tal, and 210 at Assosa hospital) were included in the study.
Health professionals who had been practicing for less than
six months in that hospital were excluded from the study.
For the qualitative in-depth interview, eight key informants
were included until saturation of required information was
reached.

Data Collection Tool and Procedure
Quantitative data were collected using a self-administered
questionnaire. Socio-demographic, behavioral, technical,
and organizational variables were included in the ques-
tionnaire. Qualitative data were collected using in-depth
interviews; the in-depth interview included eight key
informants. Unit heads in the hospital were involved as
the key informant in the in-depth interview. Six health
information technicians who have good communication
skills were recruited for data collection and three health
officers with experience of research work supervised the
data collection process.

One-day training was given for data collectors and
supervisors on the objective of the study, data collection
procedures, data collecting tools, respondents' approach,
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data confidentiality, and respondents' right prior to the data
collection date.

Before the actual data collection, pretesting of the
questionnaire was conducted in 45 health professionals at
Gondar university hospital.

The pretest was conducted outside the study area but
with similar characteristics to actual study participants. The
necessary corrections were done based on the pretest findings.

Data Processing and Analysis

Data were analyzed using Statistical Package for Social
Science (SPSS) version 20. Descriptive analyses were
computed for different variables in the study. Bivariate
logistic regression analysis was used to identify statisti-
cally significant independent variables to be included for
the final model at a P value of 0.05. Multivariate logistic
regression analysis analyses were carried out in order to
assess the association between readiness and various
explanatory variables after controlling for the effect of
confounding variables. Adjusted odds ratios (AORs) and
95% confidence intervals (Cls) were calculated for each
independent variable with health professional readiness as
the dependent variable. The qualitative data collected
using in-depth interview have been transcribed into text
in the Ambharic language and the Ambharic text translated
into English, then open code software was used for analy-
sis using thematic analysis.

Operational Definition

In this study core readiness and engagement readiness were
measured by a set of composite scores comprising four
questions for each. Core readiness is defined as the realiza-
tion of needs and expressed dissatisfaction with the current
way of working, such as inefficient documentation, patient
privacy, and data confidentiality.'® Engagement readiness is
defined as active willingness for EMR implementation and
volunteering to take necessary training for EMR.?

A study participant who scored 50% or more for core
readiness and engagement readiness questions is assumed
to have core readiness and engagement readiness,
respectively.'® Overall readiness is the intersection of
core readiness and engagement readiness. A health profes-
sional is said to have overall readiness if he or she has both
engagement readiness and core readiness.?’

We measured knowledge and attitude as a latent variable
using composite items that address the usefulness and
applicability of EMR for end users to facilitate their clinical
work flow. Study participants who score 50% or more for

the knowledge question were categorized as having good
knowledge.'® Study participants who score median and
above in the five-point Likert scale of attitude questions-
were categorized as favorable for EMR.?!

Ethical Consideration

Informed verbal consent was accepted for this particular
study and approved by the ethical review board of the
University of Gondar.

Results
Socio-Demographic Characteristics of

Study Participants
A total of 451 health professionals participated in the study
with a response rate of 91.8%. Nearly half (212; 51.2%) of

Table | Socio-Demographic Characteristics of Health Professionals
in Four Primary Hospitals of Ethiopia, 2018

Variables Frequency (N) Percentage (%)
Sex
Male 212 51.2
Female 202 48.8
Age (in years)
20-24 69 16.7
25-29 218 527
30-34 88 21.3
35+ 39 9.4
Educational status
Diploma 171 41.3
Degree 230 55.6
MSc and above 13 3.1
Profession
Medicine 50 12.1
Midwifery 56 13.5
Pharmacy 38 9.2
Laboratory 43 10.4
Nurse 157 379
Other 23 16.9
Working experience
Less than 2 years 143 345
2-3 year 96 232
4-5 year 47 11.4
Above 5 years 128 309
Length of stay
6—12 months 162 39.1
13-18 months 106 25.6
19-24 months 50 12.1
>24 months 96 232
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the participants were male. Nearly half (218; 52.7%) of the
study participants were between the ages of 25 and 29. More
than half (230; 55%) of the participants had a degree and only
13 (3.1%) of them had an MSc and above. More than-one
third (157; 37.9%) of the study participants were nurses,
50 (12.1%) were medical doctors, and only 3 (0.7%) were
optometrists. About 143 (34.5%) of the study participants
had less than two years' working experience, whereas
128 (30.9%) had more than five years' working experience
(Table 1).

Readiness of Health Professionals for EMRs
From all study participants, 258 (62.3%), 95% CI (57.7,
66.9) had overall readiness for an EMR system (Figure 1).
Among all the study participants, 274 (66.2%) had core
readiness whereas 270 (65.2%) had engagement readiness
(Figure 1).

The readiness of health professionals on the EMR sys-
tem varies across work experience, age, educational status,
and professional categories. Above two-thirds (64.1%) of
respondents with five and above years of work experience
had readiness on the EMR system. All study participants
with a second degree and above were ready to use EMR
systems. The majority (74%) of medical doctors and
nurses (61%) were ready to use EMR systems (Table 2).

Knowledge and Attitude of Health

Professionals Toward EMRs

In this study, 259 (62.6%) of the study participants had
good knowledge. Similarly, 285 (60.1%) of the study
participants had favorable attitude toward EMR (Figure 2).

Organizational and Technical Factors
Among 414 health professionals who participated in
this study, only 106 (25.6%) of them had a computer
at their office. Only 50 (12.1%) of the health profes-
sionals had internet access at their office. Seventy-three
(68.9%) of the health professionals use their computer
for data recording and report generation, 29 (27.4%) of
them use it for reading, and 4 (3.7%) of them for other
purpose, like video accessing. All primary hospitals
had no active or functional IT department and IT tech-
nical person. All primary hospitals had a standby gen-
erator (Table 3).

Nearly one-third (138; 33.3%) of the study participants
had a private personal computer. More than half (235; 56.8%)
of health professionals were computer-literate (Table 3).

About 40 (9.7%) study participants had worked with
an EMR previously (EMR experience). Regarding train-
ing, 70 (16.9%) of the study participants had taken EMR
training (Table 3).

Health professional’s readiness for EMR system in

100%
90%
80%
70% 66.20%

60%

50%

40% 33.80%

30%
20%
10%

0%

Core Readiness

Engagement Readiness

four

65.20%

62.30%
37.70%

Overall Readiness

34.80%

HYes ENo

Figure | Core and engagement readiness of health professionals for EMR system in four primary hospitals, Ethiopia, 2018.
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Table 2 Readiness of Health Professionals for EMR System by
Their Socio-Demographic Characteristics in Four Primary
Hospitals, Ethiopia, 2018

Variables Readiness
Ready Not Ready
Work experience
Less than 2 years 90 (62.9) 53 (37.1)
2-3 years 60 (62.5) 36 (37.5)
3-5 years 26 (55.3) 21 (44.7)
Above 5 years 82 (64.1) 46 (35.9)
Age
20-29 years 180 (62.7) 107 (37.3)
30-34 years 62 (59.6) 42 (40.4)
35+ years 16 (69.6) 7 (30.4)
Educational status
Diploma 92 (51.1) 72 (43.9)
First degree 153 (66.5) 77 (33.5)
Second degree and above 13 (100.0) 0 (0)
Professional Category
Medical doctors 37 (74.0) 13 (26)
Health officers Il (52.4) 10 (46.7)
Midwifery 31 (55.4) 25 (44.6)
Pharmacy 18 (47.4) 20 (52.6)
Laboratory 28 (65.1) 15 (34.9)
Nurse 96 (61.1) 61 (38.9)
Others 37 (75.5) 12 (24.5)

Factors Associated with EMRs Readiness
As shown in Table 4, variables like EMRs knowledge,
attitude toward EMRs, having a personal computer, com-
puter literacy, and EMR training were associated with
EMRs readiness.

Study participants who had good knowledge on EMR
system were about 2.64 times more ready to use an EMR
system as compared to those study participants with poor
knowledge after controlling for other factors (AOR = 2.64,
95% CI: [1.62,4.29]). Health professionals who had a
favorable attitude toward an EMR system were 63%
more ready to use an EMR system than their counterparts
(AOR = 1.63, 95% CI: [1.01, 2.63]).

Pertaining to computer access, study participants who had
their own personal computer were about 2.34 times more
ready to use an EMR system as compared to those study
participants who had no personal computer (AOR = 2.34,
95% CI: [1.34,4.07)).

Study participants who were computer-literate were 3.3
times more ready to use an EMR system than their counter-
parts (AOR = 3.30, 95% CI: [2.05, 5.31]) after controlling

for other variables. Similarly, health professionals who had
taken EMR training were about 3.63 times more ready to
use EMR system as compared to those health professionals
who had not taken any EMR training before (AOR = 3.63,
95% CI: [1.69,5.80]) (Table 4).

Discussion

In this study, the readiness of health professionals for EMRs
system in four primary hospitals that were in the frontline to
implement an EMR system was assessed. The overall readi-
ness of health professionals for an EMR system was 62.3%
(with 66.2% core readiness and 65.3% engagement readi-
ness). Health professionals’ readiness in this study was in
line with a study done in Iran,® but higher than a study
conducted in Ethiopia.'” The difference could be due to
the improvement and expansion of ICT infrastructure and
the Ethiopian government also gives priority for digitization
of health information system under its health sector trans-
formation plan. The other reason could be the day-to-day
exposure of health professionals to the global digital eco-
system. Moreover, currently, higher education institutions
in Ethiopia have incorporated a generic health information
system course for all health science students within their
curriculum that can provide a clue about the EMR system.

In this study, health professionals who had good knowl-
edge on the EMR system were about 2.64 times more likely
to be ready for an EMR system as compared to health
professionals with poor knowledge. Findings from different
literature also support this."**!'?? Another study conducted
in Iran, Tehran teaching hospitals on nurse readiness to
implement EMRs showed that those who had good knowl-
edge were more likely to have readiness for an EMR system
than their counterparts. This is may be due to health profes-
sionals who had good knowledge understanding how impor-
tant an EMR is and their existing knowledge may facilitate
their motives in actually practicing the EMR system.

Health professionals who had favorable attitude toward an
EMR system were 2.63 times more likely to be ready than
their counterparts. This is also supported by studies con-
ducted in three hospitals in North West Ethiopia and other
studies.®'*'®2 This may be explained by the fact that having
a good view to EMRs can influence health workers' readiness
to integrate the EMR system in their routine activities. This
result is supported with qualitative findings.

A 29-year-old participant said “I think electronic med-
ical record system (EMRs) benefits outweigh from its
possible drawbacks, and personally I can give all my effort
to EMRs implementation.”
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Figure 2 Health professionals knowledge and attitude toward EMR system in four primary hospitals, Ethiopia, 2018.

Study participants who had their own personal compu-
ter were about 2.34 times more ready for an EMR system
as compared to those study participants who had no pri-
vate or personal computer.

Table 3 Organizational and Technical Factors of Health
Professionals in Four Primary Hospitals, Ethiopia, 2018

Variables Frequency (N) Percentage (%)

Computer at office
Yes 106 25.6
No 308 744

Internet at office
Yes 50 12.1
No 364 87.9

Personal computer
Yes 138 333
No 276 66.7

Computer literacy
Yes 235 56.8
No 179 432

EMR experience

This may be due to the fact that study participants who
had their own personal computer had seen how technology
can simplify activities in their daily life, which in turn will
be scaled up in the health sector.

Study participants who were computer-literate were 3.3
times more ready for an EMR system than their counterparts.
Different literatures stated that computer literacy is one of
the most significant factors for EMRs readiness. A study
conducted in North West Ethiopia also showed that health
professionals who were computer-literate are 2.55 times
more ready for EMRs than their counterparts.'®'*'®22 This
will be supported by the fact that computer-literates will not
face as much difficulty in managing the EMR system if
implemented for routine healthcare management. This result
is supported with qualitative findings.

A 26-year-old participant said “For me electronic med-
ical record system (EMRs) will not be difficult because
I am skilled in computer utilization and I have the ability
to operate any computer application.”

Health professionals who had taken EMR training were
about 3.63 times more ready for an EMR system as com-

Yes 40 97 pared to those health professionals who had not taken any
No 3 703 EMR training before, and this is in line with other
EMR training findings.'®** This may be explained by the evidence that
Yes 70 16.9 training and education usually change people’s views and
Ne i & perception. This result is supported with qualitative findings.
152 submit your manuseript Advances in Medical Education and Practice 2020:1 |
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Table 4 Bivariate and Multivariate Analysis of Factors Associated with Readiness of Health Professionals for EMR System in Four

Primary Hospitals, Ethiopia, 2018

Variables Readiness

Crude OR (95% Cl) Adjusted OR (95% CI)

Ready

Not Ready

EMRs knowledge
Good knowledge

Poor knowledge

195 (75.3%)
63 (40.6%)

64 (24.7%)
92 (59.4%)

4.45 (2.90,6.82)
[

2.64 (1.62,4.29)
[

Attitude toward EMRs

No

144 (52.2%)

132 (47.8%)

Favorable 178 (71.5%) 71 (28.5%) 2.66 (1.76,4.01) 1.63 (1.01,2.63)
Unfavorable 80 (48.5%) 85 (51.5%) | [

Personal computer
Yes 114 (82.6%) 24 (17.4%) 4.35 (2.67,7.17) 2.34 (1.34,4.07)

Computer literacy
Yes

185 (78.7%)

50 (21.3%)

5.37 (3.48,8.27)

3.30 (2.05,5.31)

No 73 (40.8%) 106 (59.2%) | [

EMR training
Yes 60 (85.7%) 10 (14.3%) 4.42 (2.19,6.93) 3.63 (1.69,7.82)
No 198 (57.5%) 146 (42.5%) | |

A 27-year-old participant said “One year ago I had
been taking EMR training, that training helps me to under-
stand the importance of technology and makes me more
excited for such kind of system.”

The findings of this study could be generalizable to
other primary hospitals in Ethiopia because all the primary
hospitals have the same standard in ICT structure and

other parameters.

Conclusion and Recommendation

In general, the overall readiness of health professionals for
EMR system is low. EMRs knowledge, attitude toward
an EMR system, having a personal computer, computer
literacy, and EMR training were the significant factors for
EMR readiness. Availing ICT infrastructure and provision
of training for health professionals are crucial for the
adoption of EMR systems. Promotion of EMR systems
by the health program managers to the potential users is
also important to increase adoption and success rate of
EMR systems.

Abbreviations
eHealth, electronic Health; EMRs, electronic medical record
system; ICT, Information Communication Technology.
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