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ABSTRACT

Background: Electronic Medical Record (EMR) is an information technology that has proven its
benefits in improving service quality. This study aims to analyze the effect of computer skills and
management support on health workers' willingness to use EMR.

Subjects and Method: This research is a systematic review and meta-analysis study using the
PRISMA diagram and PICO model. Population: health workers, Intervention: computer skills and
management support, Comparison: low computer skills and no management support, Outcome:
willingness to use EMR. The articles used came from Google Scholar, Pubmed, and Elsevier which
were published from 2013 - 2023. The keywords used in the search were (computer skills OR
Management support) AND (“willingness to use” OR “willingness to utilize” OR “readiness to
implement”) AND (EMR OR electronic medical record) AND “odds ratio” AND “cross-sectional study”
AND (“health personnel” OR “health workers” OR “health professionals™). The inclusion criteria for
this study were full paper articles with cross-sectional studies. The analysis used was multivariate with
adjusted Odds Ratio. Eligible articles were analyzed using the Revman 5.3 application.

Results: Meta-analysis was conducted on 11 articles with a cross-sectional research design. Health
workers who have high computer skills were 2.62 times more likely to use EMR than health workers
who have low computer skills (aOR= 2.62; 95% CI= 1.92 to 3.57; p= 0.050). Health workers who
received Management support were 1.87 times more likely to use EMR than health workers who did
not have Management support (aOR= 1.87; 95% CI= 1.40 to 2.51; p= 0.030).

Conclusion: Computer skills and management support influence the willingness to use EMR among
health workers.
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BACKGROUND to improve access to health care and the
Health care systems around the world are effectiveness and efficiency of health systems.
implementing health information technology The form of health information produced by
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health facilities is in the form of medical
records. Medical records are information that
contains administrative data and clinical data
on the patient's history (Yilma, 2023).
Information and communication technology
is currently used by many countries to
improve access, effectiveness and efficiency
of health services. The implementation of
electronic medical records (EMR) is a prio-
rity agenda not only in developed countries
but also in many developing countries.
Hospitals/ health institutions must imple-
ment an EMR system so that the data
contained in conventional medical records
can be integrated (Jeremia et al., 2023).

EMR systems are increasingly being
implemented into healthcare systems in
developing countries to improve the
effectiveness and efficiency of healthcare
institutions.  Inaccuracy, untimeliness,
incompleteness and inconsistency of paper-
based data are the main trigger points for the
implementation of EMR in developing
countries (Koten et al., 2020). The Indone-
sian Ministry of Health has updated regula-
tions regarding medical records by establish-
ing Minister of Health Regulation NO. 24 of
2022 concerning medical records, one of
which is to realize the implementation and
management of digital-based and integrated
medical records. Through this regulation, all
health service facilities, whether in the form
of legal entities or individually owned, are
required to maintain electronic medical
records (EMR) by the end of 2023 (Jeremia
et al, 2023).

In the use of EMR systems, there are
various challenges that influence the willing-
ness to use EMR systems by health workers
in developing countries. One factor that
contributes to the low adoption rate of EMR
systems is that implementers in low and
middle income countries fail to assess organi-
zational and staff readiness in implementing
and using EMR systems (Berihun et al,
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2020). When an organization is not
prepared, it is unable to handle the process of
implementing electronic medical records
(Pradnyantara et al, 2022). There are several
ways to overcome EMR-related problems,
namely by understanding the factors that
influence the desire to use an EMR system by
health workers. As health workers are the
main actors in system adaptation and
sustainability, interventions are needed to
build readiness in the EMR system (Biruk et
al, 2014).

Studies have shown that lack of know-
ledge, skills, availability of skilled human
resources, resource availability, computer
literacy, English language proficiency, educa-
tional status, managerial support, and train-
ing are factors that potentially influence the
willingness to use EMR systems by health-
care workers (Senishaw et al. 2023).

SUBJECTS AND METHOD

1. Study Design

This research is quantitative research with a
meta-analysis study design. The review was
systematically analyzed using the Preferred
Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) guidelines. The
article search process was carried out syste-
matically and comprehensively using electro-
nic databases including Google Scholar,
Pubmed, and Elseveir which were published
from 2013 to 2023. The keywords used in the
search were (computer skills OR Manage-
ment support) AND ("willingness to use” OR
“willingness to utilize” OR “readiness to
implement”) AND (EMR OR electronic
medical record) AND “odds ratio” AND
“cross-sectional study” AND (“health
personnel” OR “health workers” OR “health
professionals”). Data analysis was carried out
using review manager software (RevMan)
5.3. There were 11 primary studies that met
the inclusion criteria for this study.
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2, Steps of Meta-Analysis

Meta-analysis was carried out through the

following 5 steps:

1) Formulate research questions using the
PICO model.

2) Search for primary study articles from
electronic databases.

3) Conduct screening and carry out critical
appraisal of primary studies.

4) Extract data and enter effect estimates
from each primary study into the RevMan
5.3 application. The results of the article
analysis are presented in the form of an
overall aOR, describing the 95% confident
interval (CI) using model effects and data
heterogeneity (I12).

5) Interpret the results
conclusions.

3. Inclusion Criteria

Full-text paper research articles used cross-

sectional study designs. The analysis used in

the article was multivariate by ensuring the
adjusted odds ratio (aOR). The research
subjects were health workers. Intervention in
the form of computer skills and management
support. Outcome was willingness to use

EMR.

4. Exclusion Criteria

Exclusion criteria for articles used in this

study were articles published in languages

other than English, articles published before

2013, duplicate articles.

5. Operational Definition

Electronic medical records (EMR): a

documents that contain patient identity data,

examinations, treatment, procedures and
other services that have been provided to
patients.

Computer skill: The computer skills

healthcare workers have to run the EMR

Management support: provided to health

workers is in the form of moral and material

support.

and draw
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6. Study Instrument

The systematic learning guide used is the
PRISMA flowchart guide and assessing the
quality of research articles using the Critical
Appraisal Skills Program Crosssectional
Checklist (CASP for Crosssectional).

7. Data Analysis

This research was conducted using secondary
data which are findings from previous
studies. Data processing was carried out
using RevMan 5.3 software by calculating
effect size and heterogeneity (I2) to
determine the combined research model and
form the final results of the meta-analysis.
The results of data analysis are presented in
the form of forest plots and funnel plots.

RESULTS

The meta-analysis process began with
determining the research question. The
question in this study is whether computer
skills and management support influence the
willingness to use EMR. Formulating PICO
aims to be used as a reference for searching
for relevant articles. Article searches were
carried out comprehensively through several
online databases such as Google Scholar,
Pubmed, and Elseveir.

The article selection process is shown
by the prism flow chart which can be seen in
Figure 1. It shows that the results of searching
for articles from several databases obtained
7,303 related articles. After that, duplicate
data was removed for 3,022 articles so that
4,371 articles were filtered. Based on the
filtered articles, 4,344 articles were excluded
because the title was irrelevant and the article
was not a primary study, so there were 27
articles that were considered eligible, then 11
articles were included in the meta-analysis
synthesis.
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Figure 2. Study area map of the influence of computer skills and
management support on the willingness to use EMR
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Table 1. Critical appraisal of cross-sectional studies of the influence of computer
skills and management support on the willingness to use EMR

Primary Study Criteria Total
1a 1b 1¢c 1d 2a 2b 3a 3b 4 5 6a 6b 7
Berihun et al., 2020 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Biruk et al., 2014 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Ngusie et al., 2022 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Tolera et al., 2022 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Gashu et al., 2022 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Hailegebral et al., 2023 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Seboka et al., 2021 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Mekonin et al., 2023 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Mengistu et al., 2021 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Senishaw et al.,2023 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Samuel et al., 2016 2 2 2 2 2 2 2 2 2 2 2 2 2 26

Description: 2= Yes; 1= Uncertain; 0= No

Question criteria descriptions:

1. Fromulation of research questions
in the acronym PICO

a. Is the population in the primary study
the same as the population in the PICO
meta-analysis?

b. Isthe operational definition of interven-
tion, namely the exposed status in the
primary study the same as the definition
intended in the meta-analysis?

c. Is the comparison, namely the
unexposed status used by the primary
study, the same as the definition
intended in the meta-analysis?

d. Are the outcome variables examined in
the primary study the same as the

definition intended in the meta-
analysis?

2. Methods for selecting research
subjects

a. In analytical cross-sectional studies,
does the researcher select samples from
the population randomly (random
sampling)?

b. As an alternative, if in a cross-sectional
analytical study the sample is not
selected randomly, does the researcher
select the sample based on outcome
status or based on intervention status?
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3. Methods for measuring exposure
(intervention) and outcome

a. Are the exposure and outcome variables
measured with the same instruments
(measuring tools) in all primary studies?

b. If the variable is measured on a
categorical scale, are the cutoffs or
categories used the same across primary
studies?

4. Design-related bias

If the sample was not chosen randomly, has

the researcher made efforts to prevent bias

in selecting research subjects? For example,

in selecting subjects based on outcome

status it is not affected by exposure status

(intervention), or in selecting subjects based

on exposure status (intervention) it is not

affected by outcome status?

5. Methods for controlling confusion

Have primary study investigators made

efforts to control the influence of confound-

ing (for example, conducting multivariate

analysis to control for the influence of a

number of confounding factors)?

6. Statistical analysis methods

a. Did the researcher analyze the data in
this primary study using a multivariate
analysis model (for example, multiple
linear regression analysis, multiple
logistic regression analysis)?
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7. Conflict of interest

Is there no possibility of a conflict of interest
with the research sponsor, which could
cause bias in concluding the research
results?

Table 2. Description of primary studies on the effect of computer skills on

b. Does the primary study report effect
sizes or relationships resulting from
multivariate analysis (eg, adjusted OR,
adjusted regression coefficient)?

willingness to use EMR (n=3,318)

Author Country Sample P I C [0)
Berihun et Ethiopia 634 Professional Computer Low Computer Willingness to
al., 2020 health skill skill use EMR

workers
Biruk et al., Ethiopia 606 Health Computer Low Computer Readiness of
2014 workers skill skill health workers in
using EMR
Tolera et al., Ethiopia 402 Professional Computer Low Computer Willingness to
2022 health skill skill use EMR
workers
Gashu et al., Ethiopia 414 Professional Computer Low Computer Willingness to
2023 health skill skill use EMR
workers
Ngusie et Ethiopia 423 Health Computer Low Computer Willingness to
al., 2022 workers skill skill use EMR
Senishaw et  Ethiopia 423 Health Computer Low Computer Willingness to
al., 2020 workers skill skill use EMR
Hailegebral Ethiopia 416 Health Computer Low Computer Willingness to
etal., 2023 workers skill skill use EMR

Table 3. Adjusted Odd Ratio (aOR) of the effect of computer skills on the

willingness to use EMR

CI 95%

Author (Year) aOR Lower Limit Upper Limit
Berihun et al., 2020 2.46 1.31 4.61
Biruk et al., 2014 2.55 1.62 3.76
Tolera et al., 2022 1.32 0.68 2.56
Gashu et al., 2023 3.30 2.05 5.31
Ngusie et al., 2022 1.297 3.885 4.330
Senishaw et al., 2020 1.77 1.002 3.148
Hailegebral et al., 2023 3.06 1.49 6.29

The effect of management support on
the willingness to use EMR among
health workers

Table 2 presents descriptions of 7 primary
articles with cross-sectional studies included
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in the meta-analysis of the influence of
computer skills on willingness to use EMR
among health workers with a total sample of

3,318.
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% CI
herihun 2020 nan02 03215 13.0% 2461[1.31, 462 e
hiruk 2014 09361 02215 17.5% 2.85[1.62, 4.01] —
gashu 2022 1.1938 02429 16.9% 330 [2.08,5.31] —
hailegebral 2023 11184 03672 111% 306 [1.49, 6.28] e —
ngusie 2022 1.6134 028 14.9% 4.02 [2.90, 8.69] —
senishaw 2023 0571 024903 14.4% 1.77[1.00,3.13] —
tolera 2022 02776 0.3384 123% 1.32 [0.68, 2.56] I
Total (95% CI) 100.0% 262 [1.92, 3.57] <4
Heterogeneity: Tau®=0.09; Chi®= 1243, df=6 (P=0.048) IF= 582% IZI.I'JS sz é 2'I:|

Testfor overall effect Z=6.10 (P = 0.00001)

low computer skill high computer skill

Figure 3. Forest plot of the effect of computer skills on
the willingness to use EMR among health workers
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Figure 4. Funnel plot of the influence of computer skills on
the willingness to use EMR among health workers

The forest plot in Figure 3 shows that
there was a high influence of computer skills
on the willingness to use EMR among health
workers, and this influence was statistically
significant. Health workers who have high
computer skills were 2.62 times more likely to
use EMR than health workers who have low
computer skills (aOR= 2.62; 95% CI= 1.92 to
3.57; p= 0.050). The forest plot also showed
high heterogeneity of effect estimates between

www.thejhpm.com

primary studies (I2= 52%; p < 0.001). Thus,
the calculation of effect estimates used a
random effect model approach.

The funnel plot in Figure 4 shows that
the distribution of effect estimates was more
or less balanced to the right and left of the
vertical line of mean estimates. Thus, the
funnel plot did not indicate publication bias.
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The Effect of Management Support on
The Willingness to Use EMR among

in the meta-analysis of the influence of
feedback on SIKR utilization, with a total

Health Workers
Table 4 presents descriptions of 8 primary
articles with cross-sectional studies included

sample of 3,845 samples.

Table 4. PICO table summary of primary study cross sectional articles with sample
size (n= 3,845)

Author Country Sample P I C [0)
Berihun et al., Ethiopia 634  Professional Management No manage- Willingness
2020 health support ment support to use EMR

workers
mekonin et al, Ethiopia 498 Health Management No manage- Readiness of
2023 workers support ment support health
from the workers in
facility using EMR
Seboka et al., Ethiopia 423 Professional Computer No manage- Readiness of
2021 health skill ment support health
workers workers in
using EMR
Mengistu et Ethiopia 408  Professional Computer No manage-  Willingness
al., 2021 health skill ment support to use EMR
workers
Samuel et al., Ethiopia 620  Professional Computer No manage-  Willingness
2016 health skill ment support to use EMR
workers
Ngusie et al., Ethiopia 423 Health Computer No manage-  Willingness
2022 workers skill ment support to use EMR
Senishaw et Ethiopia 423 Health Computer No manage-  Willingness
al., 2020 workers skill ment support to use EMR
Hailegebral et Ethiopia 416 Health Computer No manage-  Willingness
al., 2023 workers skill ment support to use EMR

Table 5. Adjusted Odd Ratio (aOR) value of the effect of management support on
willingness to use EMR among health workers

CI 95%
Author (Year) aOR Lower Limit Upper Limit

Berihun et al., 2020 2.59 1.40 4.77
Mekonin et al., 2023 1.82 1.10 2.99
Seboka et al., 2021 1.7 1.1 2.6

Mengistu et al., 2021 1.734 1.212 2.481
Samuel et al., 2016 3.536 2.250 5.558
Ngusie et al., 2022 1.87 0.95 3.68
Senishaw et al., 2023 0.79 0.488 1.402
Hailegebral et al., 2023 0.01 0.52 1.60
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Figure 5. Forest plot of the effect of management support on
the willingness to use EMR among health workers

The forest plot in Figure 5 shows that
there was an effect of Management support
on the willingness to use EMR among health
workers, and this effect was statistically
significant. Health workers who received
management support were 1.87 times more
willing to use EMR than health workers who

- SE(0aOR)

0.8+

1.5+

did not receive management support (aOR=
1.87; 95% CI= 1.40 to 2.51; p= 0.030). The
forest plot also showed high heterogeneity of
effect estimates between primary studies
(I2=56%; p < 0.001). Thus the calculation of
effect estimates used a random effect model
approach.
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Figure 6. Funnel plot of the effect of management support on
the willingness to use EMR among health workers

The funnel plot in Figure 6 shows a
more or less equal distribution of effect
estimates to the right and left of the vertical
line of mean estimates. Thus, the funnel plot
did not indicate publication bias.
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DISCUSSION

1. The effect of computer skills on
willingness to use EMR

This meta-analysis study included 7 primary

research articles originating from Ethiopia.

The sample size was 3,141. The results of this
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study concluded that there was an influence
of computer skills on willingness to use EMR
(aOR = 2.62; CI 95%= 1.92 to 3.57 p= 0.050)

Health workers who have good
computer skills are more likely to use EMR
compared to health workers who do not have
computer skills, this is supported by research
by Berihun et al, (2020) in Ethiopia on 634
health workers which found that health
workers who had good computer skills are
more likely to use EMR than those with low
computer skill (aOR = 2:46; CI 95% = 1,31,
4,61).

Computer skills are defined as under-
standing and utilizing computer knowledge
or technology to access, communicate,
process and understand basic health infor-
mation and services to make appropriate
health decisions (Ngusie et al. 2022). Oo et al.
(2021) revealed that the ability to use
computers well plays an important role in
determining health workers' willingness to
use EMR. This is in accordance with the
findings of Biruk et al. (2014) in Ethiopia
which stated that computer skills were one of
the factors that were positively related to the
willingness to use EMR among health
workers.

In addition, according to Hailegebreal
et al. (2023), people who have computer
skills will not experience many difficulties in
using the EMR system, therefore health
workers who have computer skills tend to be
willing to use EMR. This is supported by the
research done by Hailegebreal et al. (2023)
which states that health workers who have
computer skills are 3.06 times more likely to
use EMR than health workers who do not
have computer skills (aOr = 3.06; CI 95% =
1.49, 6.29.

2. The effect of management support
on the willingness to use EMR

This meta-analysis study included 8 primary

research articles originating from Ethiopia.

The sample size was 3,845. The results of this

www.thejhpm.com

research concluded that there was an influ-
ence of Management support on willingness
touse EMR (aOR =1.87; C1 95%=1.40t0 2.51
p= 0.030).

Health workers who receive manage-
ment support from an EMR system are more
likely to use the EMR system than health
workers who do not receive management
support. This is proven by research done by
Samuel et al. (2016) which showed that
health workers who receive Management
support have a 3,536 times probability to use
EMR compared to health workers who do not
receive management support.

Management support can be in the
form of a technical support approach and
supervision which has the main focus,
namely identifying skill gaps among health
workers, equipping health workers with
relevant skills, motivating and facilitating
with the right tools and resources (Senishaw
et al. 2023). Research done by Aldosari et al.
(2018) reveals that management and IT
support are significant factors in increasing
health workers' willingness to use EMR.
Considering the role of healthcare workers in
providing high-quality healthcare services to
patients, adequate accessibility of health
information as well as easy-to-use systems
and proper training are necessary to improve
their views towards computerization, which
in turn will influence EMR adoption.
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