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Abstract

Background: Electronic Medical Records (EMRs) can potentially enhance the overall quality
of healthcare services, including the availability and reliability of health information. Health
professionals' computer literacy, willingness, knowledge, and attitudes toward Electronic
Health Records significantly impact the acceptance and adoption of the EMR. Examining
health professionals' acceptance and identifying barriers to EMR usage can provide valuable

insights for recommendations to strengthen EMR implementation in healthcare settings.

Objectives: To assess the acceptance level of EMRs and associated factors among Health
Professionals working at public health facilities in Addis Ababa City Administration, Ethiopia,
2024/25

Methods: A cross-sectional study with both quantitative and qualitative approaches was
carried out among 475 health professionals who worked at Addis Ababa's public health
facilities during the study period. Face-to-face interviews using an electronic structured
questionnaire were used to gather data, which was subsequently filtered for errors and missing
values. The quantitative analysis was conducted using STATA version 17.0, and the qualitative
analysis was conducted using Open Code version 4.03. Adjusted odds ratios with a 95%
confidence interval were estimated using binary logistic regression and descriptive statistics.

A p-value of less than 0.05 indicated that a variable was statistically significant.

Result: Among 475 health professionals, 61.47% (95% CI. 57.08-65.87%) had good
acceptance of Electronic Medical Records (EMRs). Key predictors included favorable attitude,
good computer skills, adequate knowledge, and willingness to use. Challenges include lack of
power and connectivity, system disruption, resource limitation, inadequate training and

personnel resistance of the system.

Conclusion: The findings revealed that 61.47% of respondents expressed a good level of EMR
acceptance, driven by a favorable attitude, solid knowledge, strong computer skills, and a
willingness to use the system. However, power outages, unstable internet connectivity, a lack
of standard operating procedures, insufficient technical support, and the dual documentation
burden (paper and electronic systems) hinder widespread adoption. Recommendations include
infrastructure improvement, standardized guidelines, policy integration, training, and further

research.

Keywords: Acceptance, Electronic medical records, Ethiopia, Health profession
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CHAPTER ONE
INTRODUCTION
1.1. Background

For many years, patient medical records were maintained on paper, consuming huge amounts
of space and greatly hindering access to prompt and effective medical care (1). However, this
medical record system is now being replaced by modern health information technologies
(HITs) that have transformed and improved healthcare delivery worldwide. HITs are now
commonly utilized to support administrative and clinical management within healthcare
systems(2). Among these technologies, electronic medical records (EMRs) are considered
essential tools for advancing the quality of care provided (3, 4). An EMR is typically described
as a digital system that stores health-related data about individuals, which can be created,
accessed, and managed by authorized healthcare professionals within a single organization(5).
These systems support various clinical functions, including test ordering, electronic
prescribing, clinical decision support, digital imaging, and telemedicine. Collectively, these
features contribute to not only improving the quality of care delivered to patients but also

ensuring the privacy and confidentiality of their medical information(6, 7).

Electronic Medical Records (EMRs) hold significant promise for enhancing healthcare service
delivery, particularly by improving the accessibility and reliability of health data (8, 9). Health
professionals' computer literacy, willingness, knowledge, and attitudes toward Electronic
Health Records significantly impact the acceptance and adoption of the EMR(10, 11). Globally,
substantial research on EMR adoption has been conducted, particularly in developed nations
like Canada, the United States, and the United Kingdom, where EMRs are recognized as
essential for improving healthcare quality, safety, and efficiency(12, 13). However, despite this
recognized potential, adoption rates have remained low, highlighting a gap between anticipated

benefits and real-world acceptance(14).

In Ethiopia, an integrated EMR system has been introduced through a partnership between the
Ministry of Health and Tulane University, targeting the capital and several regional cities(15,
16). Despite progress, challenges remain in widespread adoption and effective utilization of
EMRs in Ethiopia as reported from Health Sector Transformation Plan II (HSTP II) (17).
Physician adoption is crucial for a well-organized Health Information System (HIS) and to

fully realize the benefits of the EMR system (18).




1.2. Problem Statement

The effective implementation of EMRs enables healthcare providers to access accurate,
complete, and up-to-date patient information, thereby improving the quality, efficiency, and
accessibility of care-key components in the pursuit of universal health coverage(19). Greater
acceptance of EMRs among healthcare professionals, who are the primary users of these
systems, is essential for achieving optimal clinical outcomes. However, Health Professionals’
acceptance of EMRs is generally reported to be low(1, 11). Nationally, EMR usage is estimated
at approximately 51.85%, with Addis Ababa showing a slightly higher rate of 68.5%, which is
still considered suboptimal(20, 21).

For Electronic Medical Records (EMRs) to enhance the healthcare system, healthcare
professionals must actively support and utilize the technology, as their acceptance is crucial for
achieving the intended improvements in care quality. Despite increasing recognition of EMR
benefits, numerous obstacles continue to hinder widespread adoption and utilization. Key
barriers include insufficient training, limited availability of computers, poor digital literacy,
inadequate knowledge of EMR systems, lack of technical assistance, absence of user manuals,
negative user attitudes, unreliable internet connectivity, minimal managerial support, frequent
power outages, low perceived system and information quality, unwillingness to use the system,
complexity in operation, and concerns related to performance and effort expectations, as well

as limited IT infrastructure and personnel qualifications(22, 23).

This study is of vital importance, as enhancing the acceptance of EMR is essential for realizing
the full potential of digital health systems, including improved patient care, enhanced
efficiency, and improved data management. Additionally, this finding addresses a critical gap
in the field of digital health, especially within resource constrained environments such as
Ethiopia, and support the sustainable expansion of EMR adoption across the country. In
addition, only quantitative study design was applied in conducting this problem before.
Therefore, it is important to study the health professional’s acceptance and the barriers that
enforce or resist the EMRs use in healthcare settings so that important recommendations will
be given. This study aims to assess the acceptance of the Electronic Medical Record system
and associated factors among Health Professionals working at public health facilities in Addis

Ababa city Administration, Ethiopia.




1.3. The Rationale of the Study

EMRs are changing healthcare worldwide by making patient data easy to access, reducing
paperwork, and improving overall care. In Ethiopia, especially in Addis Ababa, the readiness
and implementation of this system in public health facilities is increasing. However, the
anticipated advantages of EMRs have not been achieved in some settings, due to the challenges
associated with their adoption among healthcare providers. Many healthcare professionals,
including doctors and nurses, are still forced and resistant to use this system. Some even prefer

going back to paper records, which they find more familiar and manageable.

A colleague from a local health center in Addis Ababa noted that “despite training,
professionals often find EMR systems challenging to use, and issues like lack of support,
system reliability, and familiarity with digital tools are common concerns that come up during
training”(24) This resistance to EMRs means we’re missing out on the full potential of these
systems to improve healthcare. By exploring what influences health professionals’ acceptance
of EMREs, this study hopes to uncover ways to make these systems easier to adopt and use. If
we can address the concerns and make EMRs more accessible, we can create a healthcare
environment that benefits both providers and patients alike. Findings from this study will
provide actionable insights for policymakers and healthcare administrators, helping them

address barriers and implement strategies to promote EMR adoption

1.4. Significance of Study

Assessing user acceptance and factors hindering their EMR use will significantly benefit
different bodies. Primarily, this study provides evidence-based insights and practical
recommendations regarding the challenges that hinder EMR acceptance. The purpose of these
findings is to assist the Ministry of Health, the Addis Ababa Health Bureau, and medical
facilities in making well-informed decisions. Additionally, the study seeks to enhance
healthcare quality and efficiency by reducing patient waiting times and facilitating smoother
electronic communication between providers. Moreover, it addresses existing knowledge gaps

and offers a foundation for future research focused on user acceptance of EMR systems.




CHAPTER TWO
LITERATURE REVIEW

2.1. Electronic Medical Record System in Ethiopia

Both high-income and resource-constrained countries have made the adoption of Electronic
Medical Records (EMRs) a strategic priority (25). EMR system adoption is essential for
improving clinical decision-making and protecting the confidentiality and privacy of patient
data. EMRs facilitate secure access to patient information by authorized users and integrate
data from multiple sources, thereby offering a comprehensive overview of a patient's healthcare
history(25, 26).

In Ethiopia, the Ministry of Health, in collaboration with various non-governmental
organizations, adopted the SmartCare EMR system as the national standard for hospitals and
began scaling its implementation across additional facilities and regions(15, 27). Despite these
efforts, several studies have indicated that EMR utilization remains low, and that the system
faces ongoing challenges related to sustainability. For instance, a comprehensive evaluation
conducted across five hospitals in Ethiopia revealed that only 31.7% of surveyed healthcare

professionals actively used the EMR system(25).

2.2. Health Professionals' Knowledge and Attitude Towards EMR

Healthcare professionals’ knowledge and attitudes toward EMRs play a critical role in
influencing their acceptance and utilization of the system. A study conducted in a private
hospital in the Ambhara region reported that 76.8% of the healthcare workforce demonstrated a
good level of knowledge regarding EMR use. Similarly, research from Gondar Comprehensive
Specialized Hospital indicated that 72.2% of respondents expressed positive acceptance of
EMRs, although only 30% reported a strong intention to use the system in practice(30, 31) .

A multi-center cross-sectional study conducted by Abdurehman et al. at selected hospitals in
Addis Ababa found that while the general perception of EMR implementation among health
professionals was favorable, only 37.8% exhibited a positive attitude toward its use(32).
Furthermore, an institution-based comparative cross-sectional study at the ART clinic of the
University of Gondar Hospital revealed variability in care providers’ attitudes toward the
importance of accurate data documentation(33). In another study conducted in Northern

Ethiopia, only 56.7% of participants were found to have a favorable attitude toward EMRs(16).




2.3.  EMR system acceptance by health professionals

User acceptance of technology remains critical not only during the design or immediate post-
implementation stages but throughout the entire system lifecycle. The Technology Acceptance
Model (TAM) is widely used in studying the adoption of Electronic Medical Records (EMRs)
because it helps identify factors influencing health professionals' acceptance and use of EMRs
(28). TAM emphasizes three core components: perceived usefulness, perceived ease of use,
and intention to use.

Perceived usefulness refers to the extent to which an individual believes that using a particular
technology will improve job performance. This belief can significantly motivate professionals
to adopt EMRs if the system is seen as enhancing their work outcomes. Perceived ease of use,
on the other hand, reflects the degree to which an individual believes that utilizing a system
will be effortless. When a system is perceived as user-friendly, it reduces the cognitive and
physical burden, thereby encouraging adoption(29).

Evidence from various studies conducted in Ethiopia highlights challenges in EMR acceptance.
A cross-sectional study in five hospitals located in low-resource settings found that 67.9% of
health professionals preferred traditional paper-based records over EMRs(22).

Similarly, research conducted at a referral hospital in Northern Ethiopia in March 2014
revealed that only 34.3% of respondents accepted EMRSs for use in their professional tasks(16).
In contrast, a separate study at Gondar Comprehensive Specialized Hospital reported a

relatively favorable attitude among physicians toward EMR adoption(30).

2.4. Factors associated with EMR system acceptance.

Addressing challenges related to Electronic Medical Records (EMRs) and promoting the
acceptance of digital health technologies requires a thorough understanding of the factors that
influence healthcare professionals’ acceptance of these systems. Findings from various studies
have identified a range of determinants associated with EMR acceptance, including age, years
of professional experience, the clinical department in which individuals work, computer
proficiency, adequate knowledge, and a positive attitude toward EMRs(16, 30).

In particular, the knowledge, willingness, and attitudes of healthcare providers play a pivotal
role in determining whether EMRs will be embraced and effectively utilized in clinical
practice. However, several barriers continue to impede widespread adoption. These include
limited access to computers, insufficient computer literacy, inadequate training on EMR use, a

lack of technical support, and the absence of user manuals.




A cross-sectional study conducted at Gondar University further emphasized that both the length
of work experience and the specific department of employment significantly influence

physicians' willingness to adopt and use EMR systems(30).

2.5. Barriers and Facilitators to EMR

Additional key factors that can either hinder or facilitate the implementation and acceptance of
EMRs include the presence of competent IT personnel and skilled EMR administrators, the
quality of managerial support and supervision, and the availability of essential infrastructure
such as computers, stable electricity, and consistent system connectivity. Other significant
considerations involve legal concerns related to data privacy and security, the adequacy of

human resources, ongoing maintenance costs, and system usability issues such as poor

interface design (22, 23, 34).




2.6.

Conceptual framework

The conceptual framework for this study was developed based on extensive review of

existing literature, integrating findings from previous studies that examined factors affecting

acceptance of EMRs. The interrelationships among the independent variables could be

expressed as follows:

v’ Technical and Organizational Factors: Poor training may stem from lack of resources

Or poor supervision.

v Sociodemographic factors can influence individual and technical factors. For

example, Education level may affect knowledge and perceived ease of use.

N

~

Individual factors

Attitude
Knowledge
Willingness

Perceived usefulness
Perceived ease of use

Sociodemographic Factors

Age
Salary
Professional category
Level of education

. /

EMR Acceptance

-~

Technical Factors

Computer Skills
Training on EMR
Work experience

Complexity of the system

System usability and reliability

\ Poor interface

/

/ Organizational factors \

Working Department
Resource Availability (e.g.
Computers)

Absence of EMR manual
Absence of technical support
Lack of supportive IT staff
Poor management and supportive
supervision
Human resource

k Maintenance cost /

Figure 1: Conceptual framework illustrating the factors affecting the level of EMR acceptance,
developed through a review of relevant literature (2024/25)
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CHAPTER THREE

OBJECTIVES
3.1. General Objective

To assess the acceptance level of EMRs and associated factors among Health Professionals

working at public health facilities in Addis Ababa, Ethiopia, 2024/25

3.2. Specific objectives
1. To assess the acceptance level of EMR among health professionals working at public
health facilities in Addis Ababa, 2024/25
2. To identify determinant factors of EMR acceptance level at public health facilities in
Addis Ababa, 2024/25
3. To explore barriers and facilitators to EMR acceptance level at public health facilities in

Addis Ababa, 2024/25




CHAPTER FOUR
METHODS
4.1. Study Design
An institution-based cross-sectional study design using a concurrent triangulated study
method was conducted. This mixed methods approach integrated both qualitative and

quantitative data collection, carried out simultaneously to ensure a comprehensive

understanding of the research.

4.2. Study Area and Period

The study was conducted in Addis Ababa, the capital city of Ethiopia, which is centrally
located. The city spans approximately 527 square kilometers with a population of more than 7
million and lying at an altitude of 2,300 meters (7,726 feet) above sea level (35).
Administratively, Addis Ababa is divided into 11 sub-cities and hosts a range of public
healthcare facilities. As of December 2024, there are 98 health centers and 15 public hospitals,
of which 9 are managed by the Federal Ministry of Health and 6 by the Addis Ababa Regional
Health Bureau (AARHB) (36, 37).

The data collection for this study was carried out between February 25 to March 28, 2025, at
three selected public health facilities: Alem Bank Health Center, Kolfe Health Center, and Alert
Comprehensive Specialized Hospital, Addis Ababa, Ethiopia.

4.3. Population

4.3.1. Source Population for Quantitative study

The source population comprised all health professionals working in public health facilities

under the Addis Ababa city administration.

4.3.2. Source Population for Qualitative study

All the key informants who gave enough information about the system working at public

health facilities in Addis Ababa.

4.3.3. Study Population for Quantitative study

The study population included all health professionals working at selected public health
facilities in Addis Ababa during the data collection period.




4.3.4. Study Population for Qualitative study

Key informants who gave enough information about the system working at public health

facilities in Addis Ababa during the data collection period.
4.4. Sample Size Determination

4.4.1. For Quantitative Data

The sample size was determined using the single population proportion formula, based on the
following statistical assumptions: a 95% confidence level, a 5% margin of error (degree of
precision), and an estimated proportion of 72.2%, which was derived from a previous study
conducted in Gondar assessing the acceptance level of Electronic Medical Records (EMRs)
among physicians(30). Accordingly, the maximum sample size was calculated to ensure
sufficient power for estimating the proportion with acceptable precision.
(Za/2)*Pq

n= PP
Where: -
N = required sample size
o= confidence interval (95%)
p=Physician’s EMR acceptance level (72.2%)
q=1-p
d= desired precision=5%
Z0/2 = The value from the standard normal distribution corresponding to the 95% confidence
level, which is 1.96

_ (1.96)2(0.722)(0.278) _ (3.8416)(0.2)
B (0.05)2 ~ (0.0025)

n =308

To account for potential nonresponse, 10% nonresponse rate was added to the initially
calculated sample size.

Final simple size (nf) = 308+ (308*0.1) = 339

Considering the Design effect (DEFF) of 1.5 to account for stratified sampling techniques,
the final adjusted sample size was:

NF =339 * 1.5 =509

Thus, the final sample size required for this study was 509 health professionals.
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4.4.2. For Qualitative Data

Eight key informants, such as the EMR Coordinator, the medical record unit officer, and the
manager or head department, were determined based on the proportion of human resources

working at those facilities.

4.5. Sampling Procedure

4.5.1. Sampling Technique for Quantitative Study
A multi-stage sampling technique was employed to select;
Stage 1: Sub-city Selection:

From the 11 sub-cities within the Addis Ababa city administration, two sub-cities (Addis
Ketema and Kolfe Keraniyo) were selected using simple random sampling, ensuring equal

probability for each sub-city to be chosen.
Stage 2: Health Center Selection:

In Addis Ketema, only 3 out of 14 health centers had fully implemented Electronic Medical
Records (EMRs), while in Kolfe Keraniyo, 4 out of 7 health centers had full EMR
implementation. From these two health centers, Alem Bank Health Center and Kolfe Health

Center were selected through simple random sampling.
Stage 3: Hospital Selection:

Additionally, of the 15 public hospitals in the Addis Ababa city administration, Alert Hospital
was purposefully chosen due to its less congested and preferable working environment. In total,
three public health facilities were selected based on feasibility, EMR implementation status,
and resource constraints. The sampling strategy used to select study sites is visually represented

in Figure 3.

Stage 4: Participation selection: Then, the proportional allocation of the sample size was
made based on the total eligible population of each facility. In each selected facility, health
professionals who were working with this system, like medical doctors, nurses, midwives,
pharmacists, and others, were selected from each department. Finally, the sample size was
proportionally allocated across professional strata, and participants were selected using a

systematic random sampling technique to ensure representativeness within each category.
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4.5.2. Sampling Technique for Qualitative Study

health facilities in Addis Ababa public, 2024/25

method was employed to ensure the inclusion of information-rich participants.

Figure 2: Sampling Procedure for EMR acceptance and associated factors among health professionals in Addis
Ababa public facilities, 2024/25

Key informants with in-depth knowledge of the EMR system, including department heads and

healthcare providers with extensive EMR experience, were selected. The purposive sampling

Table 1: Proportional allocation of sample size among Health Professional throughout selected

Health Gender Health Facilities Total

Professionals Alert CSH | Kolfe HC | Alem Bank HC

Medical Doctors | Male 31 1 1 34
Female 41 0 5 46
Total 72 1 6 79

Health Officer | Male 3 3 5 11
Female 2 4 8 14
Total 5 7 13 25

Nurse Male 50 5 3 58

()




Female 127 10 12 149
Total 177 15 15 207
Midwife Male 26 2 2 30
Female 11 4 6 21
Total 37 6 8 51
Pharmacy Male 10 1 1 12
professional Female 10 3 4 17
Total 20 4 5 29
Medical Male 6 3 2 11
Laboratory Female 8 3 3 14
Total 14 6 5 25
Radiologist Male 11 0 0 11
Female 4 0 0 4
Total 15 0 0 15
Anesthesiologist | Male 7 1 1 9
Female 6 0 0 6
Total 13 1 1 15
Optometrist Male 1 0 0 1
Female 1 0 0 1
Total 2 0 0 2
Psychiatrist Male 2 1 1 4
Female 2 0 0 2
Total 4 1 1 6
Others Male 1 4 6 11
Female 1 6 3 10
Total 2 10 9 21
TOTAL 361 51 63 475

4.6. Inclusion and Exclusion Criteria

4.6.1. Inclusion Criteria for Quantitative study

The study included health professionals who work in public health facilities under Addis

Ababa city administration and actively use the EMR system.
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4.6.2. Inclusion Criteria for Qualitative study

All key-informants who had enough knowledge on EMR system working in public health

facilities under Addis Ababa city administration.

4.6.3. Exclusion Criteria for Quantitative study

The study excluded healthcare professionals who were unavailable on any day off during the

study period.

4.6.4. Exclusion Criteria for Qualitative study
Key informants who were unavailable on any day off during the study period.

4.7. Data collection tool and procedure for Quantitative

Data for this study was collected through face-to-face interviews using an electronic-based
structured questionnaire by 3 trained data collectors. The original questionnaires were prepared
in English, translated into the working language (Ambharic) and translated back to English to
ensure accuracy and consistency. The questionnaire has seven main sections, which includes:
(1) sociodemographic characteristics, (2) computer skills, (3) perceived ease of use &
perceived usefulness, (4) Attitude, (5) Knowledge, (6) willingness, and (7) factors influencing
EMR acceptance.

4.8. Data collection tool and procedure for Qualitative study

Data for this study was collected through face-to-face interviews using semi-structured
questionnaires. The original questionnaires were prepared in English, translated into the
working language (Amharic) and translated back to English to ensure accuracy and

consistency. The questionnaire has 15 items including gender and age.

To ensure the questions are clear and relevant, a pre-test was conducted with a small group
(4% of the sample size) of health professionals at Kolfe Keraniyo woreda 06 health center. And
then, after final adjustments, the questionnaire was used in all interviews. Data collectors (2
Health Informatics and 1 Psychiatry professionals) undergo a one-day training session to
ensure they conduct the interviews consistently and accurately. All collected data were kept

confidential, securely stored, and used solely for this research.

4.9. Study variables
4.9.1. Dependent variable
» EMR acceptance
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4.9.2. Independent variable

> Age » Training on EMR > Absence of EMR
> Sex > Work experience manual
) » Absence of technical

> Professional category » Complexity of the support
> Level of education system » Lack of supportive IT
> Attitude » System usability and staff

reliabilit » Poor management and
» Knowledge | y supportive
» Willingness > Poor interface supervision
» Perceived usefulness » Working Department

. > -

» Perceived ease of use Resource Availability

(e.g., Computers)
» Computer Skills

4.10. Operational Definition

Health Professionals: Medical Doctors, Health Officers, Nursing Professionals, Midwifery
Professionals, Pharmacists, Medical Laboratories, Radiologists, Anesthesiologists,

Psychiatrists, and Optometrists.

Key informants: A person with firsthand knowledge, experience, and/or expertise on the
subject matter under investigation or on a specific topic who is interviewed to collect
information. This study includes the EMR Admin and manager, or head department, who offer
valuable information about this system.

Health Facilities: These are institutions that provide healthcare services, including hospitals,
clinics, outpatient care centers, and specialized care centers. However, this study is limited to
hospitals and health centers only

Electronic Medical Records (EMR): Digital systems used within health facilities to record,
store, and manage patient health information.

Barriers to EMR: refers to perceived personal or organizational constraints mitigating the
effective and efficient use of EMR.

Facilitator of EMR: refers to activities or initiatives undertaken by institutions or government
to promote implementation and usage of EMR.

EMR Acceptance: The intention of health professionals to use EMRs in their daily tasks, or
the degree to which physicians and other healthcare professionals use electronic medical

records. It was measured by assessing participants' perceptions of the usefulness and ease of

use of EMRs, and their willingness to use the system consistently.
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Computer SKkills: refers to a person’s ability to use computers and related technology

efficiently and effectively for professional or personal tasks.

v" Good Computer skills: scored composite score greater than 3

v Poor Computer skills: scored composite score less than 3

Acceptance level of Health Professionals: The level of EMR acceptance was measured using
12 items (4 items for Perceived Ease of Use (PEOU), 7 items for Perceived Usefulness (PU),
and 1 item for Intention to Use). Each item was scored on a 5-point Likert scale ranging from
1 (Strongly Disagree) to 5 (Strongly Agree). Total scores were calculated and dichotomized
into:
v" Good acceptance: Those health professionals who score above or equal to the mean
value

v" Poor acceptance: Those health professionals who score below the mean value.

Health Professionals' Attitude: Health professionals’ attitudes toward EMR were measured
using 16 items rated on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree).

The total score was used to determine the respondent’s attitude, categorized as:

v' Favorable attitude: Health professionals who scored above or equal to the mean value

v Unfavorable attitude: who scored below the mean value (16).

Health Professionals' Knowledge: Health professionals’ knowledge was measured using 10
yes/no questions. Responses were scored based on correctness, and total knowledge scores
were summed for each participant. Using the mean score as a cutoff point, knowledge was

categorized into:

v" Good Knowledge: who scored above or equal to the mean

v Poor knowledge: who scored below the mean value (16).

4.11. Data Management and Analysis

4.11.1. Quantitative data management and analysis

After data collection, the responses were thoroughly cleaned to identify and address missing
values and inconsistencies. Once cleaned, the data were exported to STATA version 17.0 for
statistical analysis. Each variable was carefully defined, and the data were examined for entry

accuracy to minimize errors.
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Descriptive statistics were used to summarize the sociodemographic and professional
characteristics of the study participants. To examine factors associated with the acceptance of
Electronic Medical Records (EMRs), binary logistic regression analysis was initially
performed. Variables with a p-value of < 0.2 in the bivariate analysis were considered eligible
for inclusion in the multivariable logistic regression model, allowing adjustment for possible
confounding variables.

A stepwise forward selection approach was used to develop the final model by excluding
variables that did not contribute significantly (p-value > 0.05), while also assessing for
confounding.

The model’s goodness-of-fit was evaluated using the Hosmer-Lemeshow test, where a p-value
> (.05 indicated a good model fit. Results from the final multivariable analysis were presented
as Adjusted Odds Ratios (AORs) along with their 95% Confidence Intervals (Cls). Statistical
significance was determined at a p-value less than 0.05, and the AORs were used to interpret
both the magnitude and direction of associations between independent variables and EMR

acceptance.

4.10.2 Qualitative data management and analysis

Qualitative data was collected through audio recordings with a voice recorder after
participants’ consent was taken, to ensure accurate data capture. Amharic audio was transcribed
into text and then translated into English. Then imported to free and open-source software
called Open-Code version 4.03 and coded after reading the text thoroughly by text. After those
codes were categorized into categories, explanations were given to conceptualize the
interpretation of the whole data. The analysis of qualitative data followed a thematic approach
and was reviewed and refined to ensure it accurately reflects the data.

Finally, the analysis was interpreted using these themes in the context of the study's research
questions, providing a comprehensive understanding of the factors influencing the acceptance
of EMRs among health professionals. During this process, triangulation techniques were
applied to increase the validity of this study. As we mentioned in the study design above, the
quantitative data collected through the survey and qualitative data collected by in-depth

interviews were compared to providing consistent findings about the acceptance rate of EMR.

4.12. Ethical Considerations

This study received ethical approval from the Ethical Review Board of Addis Ababa
University. Additional ethical clearances were obtained from the Addis Ababa Health Bureau

and Alert Comprehensive Specialized Hospital following a thorough review of the research
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protocol. Written informed consent was obtained from all participants before their involvement
in the study. Participants were thoroughly informed about the objectives, procedures, and
potential implications of the research. They were also made aware of their right to withdraw
from the study at any time without any consequences. Additionally, participants were assured
that their answers would remain confidential and that all data collected would be used

exclusively for research purposes, without any possible risks to participants.

4.13. Dissemination of Results

As part of the academic requirements, the results of this study will be submitted to the
Department of Epidemiology and Biostatistics at Addis Ababa University's College of
Medicine and Health Sciences. To encourage policymakers and health managers to make
evidence-based decisions, the results will also be shared with the Addis Ababa Regional Health
Bureau. Additionally, the research will be presented at professional conferences and academic
seminars, and it will be published in peer-reviewed scientific journals to contribute to the body
of knowledge on the adoption of Electronic Medical Record (EMR) systems in low-resource

environments setting.
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CHAPTER FIVE
RESULTS

5.1. General Socio-Demographic Characteristics

A total of 475 health professionals participated in the study, resulting in a response rate of
93.3%. Among the responders, Alem Bank health center accounted 63 (13.30%), Kolfe health
center accounted 51(10.70%), while the Alert Comprehensive Specialized Hospital represented
361 (76.00%) of the total. Most respondents, 284 (59.79%), were female. The participants' ages
ranged from 21 to 56 years, with a mean age of 28.69 + 4.26 years. The majority of respondents
(291; 61.26%) held a bachelor's degree, followed by diplomas (73; 15.37%), master's degrees
(31; 6.53%), medical degrees (49; 10.32%), and specialized degrees (29; 6.11%). Most of them,
333 (70.11%), had less than or equal to five years of work experience, with the mean (in years)
being 4.5 + 3.47. Below is a summary of all the respondents' general attributes (Table 2).
Table 2: Sociodemographic characteristics of health professionals in Addis Ababa public Health

facilities, 2024/25

Variable Category Count (Percentage)

Gender Female 284 (59.79 %)
Male 191 (40.21%)

Age <=30 367 (77.26)
>30 108 (22.74)

Professional Categories Medical Doctor 79 (16.63%)
Health officer 25 (5.26%)
Nurse 207 (43.58%)
Midwife 51 (10.73%)
Pharmacy Professional 29 (6.11%)
Medical Laboratory 25 (5.26%)
Radiologist 15 (3.16%)
Anesthesiologist 15 (3.16%)
Optometrist 2 (0.42%)
Psychiatrist 6 (1.26%)
Other 21 (4.42%)

19

—
| —



Educational Status

Diploma
Bachelor’s Degree
Medicine Degree
Specialty (MD+)

Master’s Degree

73 (15.37 %)
292 (61.47 %)
49 (10.32 %)
30 (6.32 %)
31 (6.53 %)

Work Experience

<=5
6-10
11-15
>15

333 (70.11 %)
121 (25.47 %)
18 (3.79 %)
3(0.63 %)

S5.2.

Seven (87.5%) the eight key informants that took part in the qualitative study were male. The
respondents’ ages ranged from 25 to 50 years old, with a mean age of 36.63 years (95% CI =
29.20-42.06). The majority (62.5%) were older than 30 years. Regarding professional roles, 2
(25%) were Medical Record unit Officer, 2 (25%) Quality Improvement Head, 1(12.5%) was
Head of Patient Information Department, 1(12.5%) represented EMR Coordinator, 1(12.5%)
Digital Health & ICT Directorate, and 1(12.5%) was Lab Technician. All informants were

selected from selected public health facilities in (Table 3).

Table 3: Socio-demographic characteristics of key informants in Addis Ababa public Health

Socio-demographic characteristics of key informants

facilities, 2024/25

Item Category Frequency | Percentage

Age <=30 3 37..5%
>30 5 62.5%

Gender Male 7 87.5%
Female 1 12.5%

Professions | General MPH 3 37..5%
IT/HIT 3 37..5%
Clinical Laboratory 1 12.5%
Economics 1 12.5%

Position Head of Patient Information Department | 1 12.5%
Medical Record Unit Officer 2 25%
EMR Coordinator 1 12.5%
Quality Improvement Head 2 25%
Digital Health & ICT Directorate 1 12.5%
Lab Technician, Head Department 1 12.5%
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5.3. Computer Skills

Of the five main activities regarding computer skills asked turning the computer on and
shutting down is one, and 431 (90.74 %) of them answered yes. 298 (62.74 %) of the
respondents can manipulate basic Microsoft Office, like Excel and PowerPoint, and 375
(78.95%) were able to search and download information from the internet by themselves. 370
(77.89%) can copy and paste digital data like text, image, Audio, and video on a computer, and
406 (85.47%) were able to transfer files between computers. Of the total, 82.11% of the
respondents had good computer skills, scoring a composite score greater than 3 composite
score (Table 4).

Table 4: Proportion of Knowledge among health professionals in Addis Ababa public Health
facilities, 2024/25

Variable Category Freq Percent

Computer Skills Poor 85 17.89
Good 390 82.11
Total 475 100.00

5.4. Knowledge of EMR among Health Professionals

From the total health professionals interviewed, 306 (64.42%) of the respondents (95% CI,
59.93, 68.73) had good knowledge of the EMR system, scoring at or above the mean value of
7.79 (SD =+2.15). The majority (72.21%) knew that EMRs are important for managing public
health issues like chronic diseases. More than 90% believe EMRs enhance service quality and
accessibility, and most respondents (85.89%) had good knowledge about EMRs effectively
recording examinations and investigations. Nearly all respondents (95%) affirmed the
compatibility of computer telecommunication technologies (e.g., EMRs) with healthcare
delivery systems. Three-quarters of participants (75.37%) were aware of EMRs’ role in

supporting clinical decision-making processes (e.g., drug management).

5.5. Attitude towards EMR

Using 16 Likert scale items, the respondents’ attitude regarding the acceptance of electronic
medical records were assessed. These responses ranged from strongly disagree (1) to strongly
agree (5). A composite score was calculated for each respondent, and attitudes were categorized
into two groups (favorable and unfavorable) using the mean score of 60.30 (SD ==+7.31) as a
cutoff point. Health professionals with favorable attitudes (score > mean) towards EMR

acceptance comprised 57.26% (95% CI: 52.67, 61.76).
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A majority (58.73%) agree or strongly agree that EMR increases practice productivity, while

67.16% believe it improves the quality of work practice. In total, 76% endorse the role of EMRs

in enhancing care quality, and 74.73% believe it will improve their job effectiveness.

Additionally, 72.85% agree that EMR reduces medical errors, and 92.21% see value in further

training for the system. Over half (52.84%) and 39.37% agree and strongly agree that EMR

improves patient confidentiality,

implementation, reflecting confidence in its long-term value (Table 5).

respectively,

and 84.58%

support its widespread

Table 5: Attitude of health professionals toward EMR acceptance in Addis Ababa public Health

facilities, 2024/25

Variables Strongly  Disagree  Neutral Agree Strongly

Disagree Agree

Freq (%) | Freq (%) @ Freq (%) @ Freq (%) Freq (%)
EMR increases practice 9(1.89) 46 (9.68) | 141 251 28 (5.89)
productivity (i.e., Patients/ (29.68) (52.84)
day)?
EMR can improve the quality = 7 (1.47) 34 (7.16) | 115 252 67 (14.11)
of work practice (i.e., work- (24.21) (53.05)
life).
EMR can improve the quality = 2 (0.42) 13(2.74) = 99 281 80 (16.84)
of care. (20.84) (59.16)
EMR will enhance my overall = 7 (1.47) 29 (6.11) 84 (17.68) 236 119(25.05)
effectiveness in my job. (49.68)
EMR can reduce medical 4(0.84) 17 108 279 67(14.11)
errors. 3.58 (22.74) (58.74)
Does EMR need more time 4(0.84) 5(1.05) 20 (4.21) | 249 197(41.47)
for training? (52.42)
EMR benefits outweigh the 3(0.63) 37(7.79) 147 244 44 (9.26)
costs (30.95) (51.37)
EMR impacts the cost of 9 (1.89) 62 (13.05) 160 201 43 (9.05)
service? (33.68) (42.32)
EMR can improve the 5(1.05) 5(1.05) 27 (5.68) 251 187(39.37)
confidentiality of (52.84)
patient information.
Does EMR increase patient 11(2.32) 49(10.32) 114 254 47 (9.89)
acceptance? (24.00) (53.47)
EMR can decrease waiting 25(5.26) | 52(10.95) 103 241 54 (11.37)
time for patients (21.68) (50.740
EMR is more complex than 122 173 77 83 (17.47) 20 (4.21)
paper-based (25.68) (36.42) (16.21)
record
EMR improves interaction 18 (3.79) 41 (8.63) 204 178 34 (7.16)
with colleagues (42.95) (37.47)
EMR improves clinicians’ 6 (1.26) 23 (4.84) 104 292 50 (10.53)
access to up-to-date (21.89) (61.47)
knowledge

(2]



EMR helps in avoiding errors | 4 (0.840 21 (4.42) 83(17.47) 304 63(13.2 6)
(64.00)

EMR should be implemented = 1 (0.21) 11 (2.32) 60 253 150
at large (12.63) (53.26) (31.58)

5.6. EMR Acceptance among Health Professionals

Acceptance of EMR among health professionals was assessed using 12 Likert scale items. First,
the composite score was calculated from the 12 questions and normalized to a 1-0 scale to
establish a clear threshold for categorization. Based on this, EMR acceptance was
dichotomized into two groups: “Good” and “Poor.” Accordingly, 292 respondents (61.47%,
95% CI: 57.08 %, 65.87 %) who scored above or equal to the mean range (.61 + .02) had a

good acceptance of using the EMR.
Table 6: EMR Acceptance among health professionals in Addis Ababa public Health facilities,

2024/25
Variables Strongly Disagree Neutral Agree Strongly
Disagree Agree
Freq (%)  Freq (%)  Freq (%) Freq (%)  Freq (%)
The EMR system is | 8 (1.68) 14 (2.95) 108 283 62 (13.05)
integrated into daily work. (22.74) (59.58)
Information provided by | 3 (0.63) 32(6.74) 119 259 62
the EMR system makes me (25.05) (54.53) (13.05)
Work Easier
I have access to the | 5 (1.05) 43 (9.05) 135 246 46 (9.68)
information where I need it. (28.42) (51.79)
I can find all the | 12 (2.53) 33(6.95) 90(18.95) 270 70 (14.74)
information when I need it (56.84)
The information is always | 4 (0.84) 16 (3.37) 81 (17.05) 256 118
updated. (53.89) (24.84)
The data I registered is | 2 (0.42) 7 (1.47) 33(6.95) 232 201
important for the care of (48.84) (42.32)
the patients
I am certain about the | 2 (0.42) 15(3.16) 69 (14.53) 271 118
reliability of the data (57.05) (24.84)
Documented
Using EMR improves my | 7 (1.47) 38 (8.00) 85(17.89) 266 79 (16.63)
clinical performance. (56.00)
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Itis easy to learn how to | 2 (0.42)  15(3.16) 73 (15.37) 306 79 (16.63)
use EMR. (64.42)

Itis easy to use EMR | 2 (0.42) 36 (7.58) 101(21.26) 253(53.26) 83 (17.47)

It is easy to know how to do | 2 (0.42) 19 (4.00) 96 (20.21) 314 44 (9.26)
your intended task. (66.11)
EMR should be | 1 (0.21) 11(2.32) 60(12.63) 253 150
implemented at large (53.26) (31.58)

The Electronic Medical Record system is generally well received and effectively integrated
into daily workflows. Over two-thirds of participants (67.58%) found that the information
provided by the EMR system makes their work easier, and a similar proportion (61.47%)
reported having access to information where they need it.

The system’s reliability and ease of use were also highlighted, with 81.89% agreeing or
strongly agreeing that the data they register is important for patient care, and 81.05%
expressing confidence in the reliability of documented data. Furthermore, 64.42% of
respondents agreed that learning how to use the EMR is easy, and more than half (53.26%)
agreed and 17.47% agreed and strongly agreed that using the EMR is easy. These findings
underscore the EMR system’s overall effectiveness while highlighting opportunities to enhance

accessibility, consistency, and user experience for a more universally positive impact.
5.7. The willingness of healthcare professionals to use the EMR

There is a strong willingness among healthcare professionals to accept Electronic Medical
Record (EMR) systems, with clear conditions for successful adoption. The majority (90.11%)
are open to computer training to help them use EMRs effectively, and even higher percentages
(96.00-97.47%) would use the systems if properly trained or with full infrastructure in place.
Additionally, more than three-quarters (76.6%) of healthcare workers are willing to access
EMRs using their personal computers (Table 7).

Table 7: Willingness of health professionals to use the EMR at public health facilities in Addis
Ababa, 2024/25

Variables Category | Frequency | Percent
(“o0)
Willingness to use a personal computer for the EMR | No 111 23.37
system Yes 364 76.63
Willingness to receive computer training for No 47 9.89
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EMR usage Yes 428 90.11
Willingness to use the EMR system for patient care | No 19 4.00
with proper training Yes 456 96.00
Willingness to adopt the EMR system if the full | No 12 2.53
infrastructure is provided Yes 463 97.47

5.8. Major barriers and facilitators to EMR acceptance

5.8.1. Major Barriers to EMR Acceptance from Health Professionals

Among major barriers, power and system fluctuation, with a mean score of 3.67 (95% CI=3.58-
3.75), were the most severe problems for the health professionals to use the EMR at selected
health facilities. The second-highest barrier was the lack of equipment and supplies, such as
computers, with a mean score of 3.54 (95% CI=3.45- 3.62). Poor management & supportive
supervision (mean = 3.29, 95% CI: 3.20-3.38), insufficient IT support and lack of a skilled
EMR administrator (mean = 2.25, 95% CI: 3.17-3.33), shortage of human resources (mean =
3.06, 95% CI: 2.97-3.15), maintenance cost (mean = 2.87, 95% CI: 2.78-2.97), poor interface
of the system (mean = 2.8, 95% CI: 2.69-2.91), and legal issues like privacy and confidentiality

(mean = 2.30, 95% CI: 2.20-2.39) of the patient were other major barriers (Table 8).

Overall, these findings highlight the major barriers affecting EMR acceptance, particularly the

critical need for reliable infrastructure, adequate equipment, and managerial technical support.

Table 8: Major Barriers to EMR Acceptance Ranked by Severity in Public Health Facilities in

Addis Ababa, 2024/25

Major Barriers Mean SD Median
(p30)

Power and system fluctuations 3.67 096 |4
Lack of essential equipment and supplies (e.g., | 3.54 094 |4
Computers)
Poor management and lack of supportive supervision 3.29 1.01 |3
Insufficient IT support and lack of a skilled EMR | 3.25 090 |3
administrator
Shortage of human resources 3.06 1.00 |3
Maintenance cost 2.87 1.07 |3
The poor interface of the system 2.8 1.22 |3
Legal issues like privacy 2.30 1.04 |2
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5.8.2. Major Barriers to EMR Acceptance from the Key Informant Interview

5.8.2.1.  Technical Barriers
This subtheme highlights the most frequently encountered challenges to EMR acceptance.
Reliance on uninterrupted power and network connectivity creates systemic vulnerability;
occasional system glitches (e.g., difficulty registering new patients) are foundational barriers.
One of the key-informant at Alert Comprehensive Specialized Hospital mentioned that;

"The EMR depends on a stable power supply. If electricity or network connection goes out,
the system stops immediately, disrupting services." (KII R1)
Again, another key-informant stated that;
” Occasional interruptions occur due to power supply issues... delays of 10-20 minutes.”( KII
R2)
The EMR system disrupts workflows due to poor design and missing features, creating
frustration and inefficiency. Also, Inaccurate reporting risks patient safety and compliance with
health standards is another technical problem.
One of the key-informant at the health center mentions the incomplete ART forms: “Incomplete
ART (Antiretroviral Therapy) form functionality... disrupts clinical workflows, forcing staff to
rely on workarounds.” (KII R5)
Occasional system glitches, software corruption, poor interface (e.g., difficulty registering new
patients), and no feedback mechanisms undermine trust in the system.
Other key-informant stated this problem by saying "No feedback mechanism exists to request

data resubmission between departments.... delaying care coordination.” (KII R8)

5.8.2.2.  Workflow and Usability Challenges

Transitioning from paper to EMR created redundancy and hindered organizations' workflows.
One of the key-informant stated "Initially, we operated EMR alongside paper records, leading
to resistance.... professionals found the transition frustrating. It increases workload and makes
procedures difficult to follow...Increasing pressure.” (KII R3)

The key-informant also mentioned, "Complete adoption requires eliminating paper records,

which we haven'’t achieved yet.... dual systems increased workload, slowing full adoption.”,
(KII R1)
5.8.2.3.  Organizational Barriers

Lack of standardized procedures, resource limitations, and Inadequate initial training from the

organizations were other barriers to EMR adoption.
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The other key-informant at Alert Hospital mentioned that "No standard operating procedures
(SOPs) exist.... despite some training materials like videos and soft copy guides prepared.”
(KII R4)

One key informant responded, “No formal SOPs have been disseminated on using the system
properly yet.” (KII R7)

Insufficient IT/technical staff, lack of support from the administration, and an insufficient
budget were other critical problems raised by key informants. The ICT directorate at Kolfe
Health Center stated that “Human resources for the system are not enough to achieve
significant outcomes, especially IT/technicians.” (KII R7)

Other key-informant states, “We face resource limitations, for example, budget for enough
computers and addressing connection interruptions is lacking... ... sought assistance from

NGOs and the ministry.” (KII R2)

5.8.2.4. Behavioral Barriers
Fear of data loss and distrust in the system’s reliability, or Providers' worry about losing
unsaved work during sudden power outages, resistance arose from managing both systems led
to frustration for the users.

“Resistance arose from managing both systems... anxiety about system failures perpetuates

reliance on paper records.” (KII R8)

5.9. Bivariate analyses of determinant factors towards the Acceptance level of
the EMR system

Effective use of electronic medical records (EMR) relies heavily on healthcare professionals’
proficiency in basic computer skills. Professional category and fundamental computer
operation skills, such as turning on and off, were statistically significantly correlated, according
to chi-square test (y* (10) =21.25, p=0.019). All Medical Doctors, Psychiatrists, Pharmacists,
and Optometrists (100%) can turn on/off properly. Only 80.39% of Midwives can properly turn
on and shut down the computer. More than 90% of other categories, like Anesthesia, Health
Officers, and Medical Lab Professionals, and 87.92% of Nurses, can be computed by turning
the computer on and off properly. The majority (90.74%) of respondents reported being able
to operate a computer independently. Among those with diplomas and bachelor’s degrees,
86.3% and 88.36%, respectively, reported the ability to operate a computer, while all
respondents with higher educational levels (Medicine Degree, MD+, and master’s degree
holders) reported full ability (100%). The chi-square test indicated a statistically significant

association between education level and computer operating skill (%> (4) = 14.91, p = 0.005).
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Participants with a favorable attitude had 11.25 times higher odds of acceptance (95% CI: 7.26—
17.44, p<0.001) compared to those with unfavorable attitudes, indicating a strong and
statistically significant association. Similarly, participants with "Good" knowledge had 5.45
times higher odds of acceptance (95% CI: 3.63—-8.20, p<0.001) compared to those with poor
knowledge. Advanced education also played a critical role for participants with MD+ and
Master's, exhibiting 6.64 times (p=0.004) and 4.98 times (p=0.006) higher odds of acceptance,
compared to those with a low educational level diploma. Younger participants (aged <=30)
were 2.2 times more likely to accept the EMR system compared to older participants (p =
0.001). However, gender differences (COR=1.02, p=0.910) and professional categories.
Showed no statistically significant association with EMR acceptance.

Table 9: Logistic Regression Analysis of the Association between independent variable and EMR
Acceptance among Health Professionals working at public health facilities in Addis Ababa,
2024/2025

Independent | Category COR 95% CI for | Std. Err. Z P-value

Variable COR

Computer Good 15.49 8.09-29.63 | 5.13 8.27 <0.001**

Skill Poor 1.00

Attitude Favorable 11.25 7.26-17.44 | 2.51 10.83 <0.001%**
Unfavorable | 1.00

Knowledge Good 5.45 3.63-8.20 1.13 8.15 <0.001%**
Poor 1.00

Note: ** Highly significant, COR; Crude Odds Ratio

Overall, 57.26% of professionals have a favorable attitude, while 42.74% hold unfavorable
views. Medical Doctors (59.49% favorable), Health Officers (64%), Nurses (57.49%), and
Midwives (60.78%) show moderate to strong support.

On the other hand, Medical Laboratory (76% unfavorable), Radiology (53.33% unfavorable),
and Anesthesia (60% unfavorable) staff express significant resistance. Pharmacy professionals
are nearly split (51.72% favorable). Smaller groups like Optometry (100% favorable) and
Psychiatry (66.67% favorable) show optimism, while "Others" (e.g., HIT, HI Dentist, family
health, IESO) report 90.48% favorability (Table 10). A Pearson Chi-squared test was
conducted to examine the association between professional category and attitude. The results

indicated a significant association between these variables, X2(10, N =475) = 26.24, p = .003.
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Table 10: Proportion of Favorable and Unfavorable Attitude by health professionals’ category in

Addis Ababa public Health facilities, 2024/25

Professional Unfavorable (%) Favorable (%) Total (%)
Category

Medical Doctor 32 (40.51) 47 (59.49) 79 (100)
Health Officer 9 (36.00) 16 (64.00) 25 (100)
Nurse 88 (42.51) 119 (57.49) 207 (100)
Midwifery 20(39.22) 31 (60.78) 51 (100)
Pharmacy 14 (48.28) 15 (51.72) 29 (100)
Medical Laboratory | 19 (76.00) 6 (24.00) 25 (100)
Radiology 8(53.33) 7 (46.67) 15 (100)
Anesthesia 9 (60.00) 6 (40.00) 15 (100)
Optometry 0 (0.00) 2 (100.00) 2 (100)
Psychiatry 2 (33.33) 4 (66.67) 6 (100)
Others 2(9.52) 19 (90.48) 21 (100)
Total 203 (42.74) 272 (57.26) 475 (100)

5.10. Multivariable Analysis of factors associated with User acceptance of EMR

From a multivariable binary logistic regression model, health professionals' attitudes,
knowledge, computer skills, and willingness remained significant predictors. Health
professionals with a favorable attitude toward EMR acceptance had 7.24 times higher odds of
acceptance (AOR=7.24, 95% CI: 7.24, 11.85) than those with unfavorable attitudes. Similarly,
those with good knowledge of the EMR system were 2.45 times more likely to accept the EMR
(AOR=2.45, 95% CI: 1.45, 4.12) than the participants with poor knowledge. Health
professionals with strong computer abilities (AOR = 9.12, 95% CI: 4.10, 20.25) also had a
positive association with the acceptance of EMR. However, willingness, education level,

profession, and experience lost significance when adjusted for other variables (Table 11).
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Table 11: Summary of multivariable analysis of the factors associated with Acceptance among
Health Professionals working at public health facilities in Addis Ababa, 2024/2025

Variable Category Acceptance of EMR (%) AOR 95% CI p-value
Poor Good
Age <=30 156 (42.51%) 211 (57.49%) 1
> 30 27 (25.00%) 81 (75.00%) 2.10 0.90 - 4.89 0.087
Work <=5 years 137 (41.14%) 196 (58.86%) 1
Experience  6-10 years 36 (29.75%) 85 (70.25%) 0.71 0.36-1.38 0.312
11- 15 years 9 (50.00%) 5(50.00%) 0.24 0.06 - 1.00 0.051
>15 years 1 (33.33%) 2 (66.67%) 1.22 0.05-27.93 0.903
Education Diploma 31(42.47%)  42(57.53%) 1
Level Bachelor’s 123 (42.12%) 169 (57.88%) 0.73 0.35-1.50 0.388
degree
General 22 (44.90%) 27 (55.10%) 0.53 0.19-1.43 0.207
Practitioner
Specialty 3 (10.00%) 27 (90.00%) 1.52 0.32-7.33 0.600
(MD+)
Master’s 4 (12.90%) 27 (87.10%) 1.23 0.30-4.98 0.776
degree
Computer Poor 73 (85.88%) 12 (14.12%) 1
Skills Good 110 (28.21%) 280 (71.79%) 9.12 4.11-20.26 <0.001*
Willingness  Unwilling 77 (57.90%) 56 (42.10%) 1
to use EMR  Willing 106 (30.99%) 236 (69.01%) 1.42 0.96 - 2.10 0.081
Knowledge  Poor 108 (63.91%) 61 (36.09%) 1
of EMR Good 75 (24.51%) 231 (75.49%) 245 1.46 -4.12 0.001*
Attitude Unfavorable 139 (68.47%) 64 (31.53%) 1
toward Favorable 44 (16.18%) 228 (83.82%) 7.25 443 -11.85 <0.001*
EMR

Note: * significant at p<0.05; AOR-Adjusted Odds Ratio; CI-Confidence Interval
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CHAPTER SIX
DISCUSSION

This study assessed the acceptance of electronic medical records and associated factors among
health professionals working at public health facilities in Addis Ababa, Ethiopia, using a
mixed-method design with concurrent triangulation. Quantitative data from 475 health
professionals and qualitative insight from 8 key informants provided a comprehensive
understanding of EMR acceptance barriers and facilitators. In addition, the findings provide

the level of computer skills, knowledge of the system, willingness, and attitude toward the

EMR.

The acceptance rate of EMR among health professionals was 61.47% (95% CI: 57.08 %,
65.87 %). This result was in line with the 59% found in the Ghanaian study (38).

However, the result of this finding is lower than studies conducted at Gondar University
(72.2%), in Nigeria (78.1%), and in Bahirdar City, Ethiopia (85.9%) (30, 39). This disparity
may stem from sample size and representativeness. Our study includes a larger and more
diverse sample across multiple facilities, whereas others focused on single institutions (e.g.,
specialized hospitals in Gondar University). Another possible explanation is that higher patient
loads and fragmented workflow among health facilities in Addis Ababa may reduce perceived
EMR compared to other cities.

More than half (57.26%) with of health professionals had favorable attitudes regarding the
acceptance of electronic medical record, which was consistent with research done in Addis
Ababa (57.51%) and Gondar (59.6%)(21, 30). However, the study’s respondents’ attitude score
is lower than that of research done in Malawi (71%), Norway (81%), and Ethiopia’s Dire Dawa
hospitals (72.8%) (25, 40, 41). A possible justification might be high technical barriers (e.g.,
power outage, system downtime) that can reduce confidence in using the system.

The strongly significant for the EMR acceptance was a favorable attitude toward EMRs, with
odds 8.7 times higher than those with an unfavorable attitude. This is consistent with the study
conducted at Gondar University (AOR=15.24 (12.06, 25.94) (30). Perceived ease of use is the
main factor driving technology adoption from TAM and a favorable attitude toward EMR
probably reflects high perceived usefulness (e.g. the belief that EMR reduces errors). The
adoption of the EMR system is highly correlated with health professionals' knowledge,
according to this study.
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The Participants with good EMR knowledge had almost 3 times higher odds of acceptance than
those with poor knowledge. This result is consistent with research done in Gondar, Bahir Dar,
and China (30, 39, 42). Computer skills were another factor that was strongly associated with
EMR acceptance. Those who have good computer skills were 9.12 times more likely to have a
good acceptance of EMR than those with less computer skills, emphasizing the need for digital
literacy training. This result is consistent with research done in Bahir Dar, Gondar University,
and Ghana (30, 38, 39). Advanced degrees (MD+/Masters) age the ages of participants lost
significance in multivariate models, suggesting their influence is mediated by knowledge or

problem-solving confidence.

This study also attempted to explore the major barriers to Electronic Medical Record system
acceptance from key informants and revealed technical, organizational, behavioral, workflow,
and system usability challenges. From this finding, resistance to change is a critical behavioral
barrier, driven by perceived inefficiencies in the EMR system. Participants reported frustration
with the increased workload due to dual documentation (paper and digital) and missing features
(e.g., feedback mechanisms, and incomplete ART forms). These findings align with a study
conducted at Addis Ababa, where low perceived usefulness and ease of use directly hinder
adoption. For instance, lab technicians’ complaints about time-consuming manual data entry,
which reflect poor alignment between the EMR and clinical workflows, reduce perceived

efficiency.

Other major barriers that hinder the acceptance of Electronic Medical Records are systemic
and operational barriers. At the forefront, unstable power supply and connection system
performance emerged as the most pressing obstacles. In addition, basic tools are scarce, such
as functional computers. Organizational management gaps, such as inconsistent supervision,
left teams without clear guidance, while understaffed IT departments struggled to troubleshoot
urgent technical problems. Financial constraints added another layer, and facilities faced
challenges with the high costs of system maintenance and upgrades, often prioritizing
immediate needs over long-term digital investments. The study was supported by study
conducted in Addis Ababa and a systematic review conducted in Ethiopia (23, 34). The
consistency of these findings suggests that challenges to EMR acceptance are not limited to the

city but also regional, necessitating a multi-level approach to address all major barriers.
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6.1. Strengths and Limitations of the study
6.1.1. Strengths of the Study

The study's major strengths include its mixed methods approach, which provided both
quantitative data and qualitative insights for a comprehensive understanding of EMR
acceptance. The large sample size (n=475) enhanced the study’s representativeness and
statistical reliability. Multivariable logistic regression allowed the identification of key
independent predictors of EMR acceptance. Additionally, the inclusion of diverse professional
categories and health facilities ensured a wide perspective, while the use of clearly defined

variables strengthened internal validity.

6.1.2. Limitations of the Study

The study is limited by its cross-sectional design, which restricts causal inference between
variables. It was also confined to selected public health facilities in Addis Ababa, limiting the
generalizability to other regions or private sectors. Potential response bias may have occurred
due to self-reporting and the face-to-face interview method. The qualitative findings could have

been strengthened with more detailed thematic elaboration and participant quotes.
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CHAPTER SEVEN

CONCLUSION
This study assessed the acceptance of Electronic Medical Record (EMR) systems and
associated factors among health professionals in public health facilities in Addis Ababa,
Ethiopia, using a mixed methods design. The findings revealed that 61.47% of respondents had
a high level of EMR acceptance. Key factors significantly associated with acceptance include
a favorable attitude toward EMR, good knowledge, and strong computer skills. Despite
moderate levels of acceptance, significant barriers such as frequent power outages, unstable
internet connectivity, lack of standard operating procedures, insufficient technical support, and
the dual documentation burden (paper and electronic systems) hinder widespread adoption.
Addressing these challenges is critical to optimizing EMR acceptance, which would enhance

healthcare efficiency and improve patient care quality.
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CHAPTER EIGHT
RECOMMENDATION

Based on the findings and the above conclusions, we suggest the following recommendations:

1.

For Health Facilities: To improve EMR acceptance, health facilities must address core
infrastructure needs by prioritizing budget allocation for uninterrupted power and stable
internet connectivity. Additionally, regular and practical training should be provided to
build user capacity and confidence.

For Health Professionals: Health professionals should be encouraged to foster positive
attitudes through mentoring and increased awareness of EMR benefits.

AAHB: Addis Ababa Health Bureau should provide specialized IT support personnel and
offer standardized EMR installation guidelines and SOPs.

FMOH: It is recommended that the Federal Ministry of Health includes EMR training in
pre-service education, basic computer skills, capacity building, and allocate budgets to

support digital health scale-up.

. For Researchers: Future research should include longitudinal and interventional studies to

better understand causality and evaluate outcomes of EMR use in diverse settings.
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ANNEXES

Annex I: Study Information Sheet and Participant Consent Form

A questionnaire prepared by Addis Ababa University College Health Science Department of
Epidemiology and Biostatistics on acceptance of EMR and its associated factors among health
professionals working at public health facilities in Addis Ababa City Administration, Ethiopia,
2024/25

How are you?

My name is . I am here to collect information about your acceptance of the

Electronic Medical Records system.

Y our participation in this research is entirely voluntary. It is your choice whether to participate,
and the information you provide is only used for this research. Your participation in this
research may not directly provide you with a certain benefit as an individual. It may benefit all
health professionals who work with this system at all. There are no side effects or known risks
related to this kind of research and it takes only 20 minutes to participate.
Up to now, you have been given all the information that I feel you should know regarding the
research project that you are being asked to participate in. I think you have understood the
issues in detail.

Thank you for your cooperation and listening!
If you are a volunteer to take part in my study, please put your signature here.

1. Date signature

2. Data collector name signature
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Annex II: Quantitative Questionnaire in English version

Identification Remark
Code no
Interviewer name
Name of health facility
Part one: General Socio-Demographic characteristics
No. Question Response Option Code Skip
1. Gender 1. Male
2. Female
2. Age In a year
Professional categories 1. Medical Doctor
2. Health officer
3. Nurse
4. Midwifery
5. Pharmacy
6. Medical Laboratory
7. Radiology
8. Anesthesia
9. Optometry

10. Psychiatry
Other ___ (Specify)

4. Educational Status 1. Diploma
2. Bachelor’s degree
3. Medicine Degree
4. Specialty (MD+)
5. Master’s Degree

Others  (Specify
S. 'What is your work experience __ Years
(years)?

Part Two: Computer SKkills

computer skills.

1= Yes 2=No

Instruction: Please try to answer questions by selecting the option below that best reflects your

S/N | Questions

Responses

computer by yourself?

1| Can you properly turn on and shut down a

. Yes
2. No
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3| Are you able to manipulate basic Microsoft? 1. Yes
Office, Microsoft Office Excel, and Microsoft Office 2. No
PowerPoint by yourself?
4] Are you able to search, anddownload 1. Yes
information from the internet by yourself? 2. No
5/Can you manipulate Cut, Copy, Past digital data Like Text, Images, 1. Yes
IAudio, and Video 2. No
by yourself?
6/ Are you able to send digital data like text 1. Yes
images, video audio? 2. No

Part Three: Perceived usefulness and perceived Ease of use of EMR

Instruction: Please try to answer questions by encircling the number that best reflects your

Perceived usefulness and perceived Ease of use

1= Strongly Disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
L. EMR system is integrated into the daily work ! 2 3 4 >
2. Information provided by the EMR system makes ! 2 3 4 >
my work easier
i I have access to the information where I need it ! 2 3 4 >
4. . . . 1 2 3 4 5
I can find all the information when I need it
S. The information is always updated 1 2 3 4 5
6. The data I registered are important for the care of | 1 2 3 4 5
the patients
7. I am certain about the reliability of the data 1 2 3 4 5
documented
8. Using EMR improves my clinical performance 1 2 3 4 5
0. It is easy to learn how to use EMR 1 2 3 4 5
10. It is easy to use EMR 1 2 3 4 5
11. It is easy to know how to do your intended task 1 2 3 4 5
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Part Four: Attitude towards EMR

Instruction: Please try to answer questions by encircling the number that best reflects your

attitude. 1= Strongly Disagree 2=Disagree 3=Neutral 4=Agree
5=Strongly Agree
1. EMR increases practice productivity (i.e. | 1 2 3 4 5
Patients/ day)?
2. EMR can improve the quality of work | 1 2 3 4 5
practice (i.e., work-life).
3. EMR can improve the quality of care. 1 2 3 4 5
4. EMR will enhance my overall 1 2 3 4 5
effectiveness in my job.
S. EMR can reduce medical errors. 1 2 3 4 5
6. Does EMR need more time for training? | 1 2 3 4 5
7. EMR benefits outweigh the costs. 1 2 3 4 5
8. EMR impacts the cost of service? 1 2 3 4 5
0. EMR can improve the confidentiality of | 1 2 3 4 5
patient information.
10. EMR can increase patient acceptance? 1 2 3 4 5
11. EMR can decrease waiting time for | | 2 3 4 5
patients
12. EMR is more complex than paper-based | 1 2 3 4 5
record
13. EMR improves interaction with colleagues | 1 2 3 4 5
14. EMR improves clinicians’ access to up-to- | 1 2 3 4 5
date knowledge
15. EMR helps in avoiding errors 1 2 3 4 5
16. EMR should be implemented at large 1 2 3 4 5

Part Five: Knowledge of EMR

Instruction: Please try to answer questions by encircling the number that reflects your level of

agreement 1. Yes, 2. No
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No.| Question Response Code Skip

question

1) | Communication between patients and doctors is 3. Yes

possible through EMRs. 4. No

2) | Patients’ examinations and investigations and others can I. Yes
be recorded through EMRs.

2. No

3) | EMRs can be usedtorecord the vital signs of the 1. Yes

patient at any time 2. No

4) [EMR service can reduce unnecessary referrals and I. Yes

transportation costs. No

5) |[EMRs are important for public health issues like chronic I. Yes

disease management and communicable and non- - No

communicable.
6) (Computer technology, Telecommunication 1. Yes

technology & Health care technology can be used in EMR 2. No

practice.
7) |EMR application is important for remote patient care and I. Yes
management, especially for elders and the disabled. 2. No
8) | EMRs are relevant to educate patients and health 1. Yes
professionals on managing health problems. 2. No
9) | EMRs can improve the quality and accessibility of 1. Yes
healthcare services. 2. No
10) | EMR can support decision-making features to guide 1. Yes
patient management (e.g. drug allergy notifications and 2. No

warnings

Part Six: Willingness of healthcare professionals to use the EMR

Instruction: Please try to answer questions by encircling the number that reflects your level of

agreement 1. Yes, 2. No

No.| Question Response Code Skip
question
1) Willingness to avail a personal computer to use for the 5. Yes
EMR system 6. No
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2) | Willingness to undergo computer training to enable 3. Yes
EMR system usage 4 No

3) | Willingness to use EMR system for patient service and if] 3. Yes
properly trained 4. No

4) | Willingness to use EMR system if the full infrastructure 2. Yes
is available No

Part Seven: Major barriers and facilitators to EMR acceptance

Instruction: Please try to answer questions by encircling the number based on the degree of
severity of the problem.
1= least severe problem 2=Moderate 3=Neutral 4=More

5=Most severe problem

1. Lack of supportive IT staff and capable 1 2 3 4 5
EMR administrator

2. Poor management and supportive | 1 2 3 4 5
supervision

3. Lack of equipment and supplies (e.g. 1 2 3 4 5
Computers)

4. Power and system connection fluctuation | 1 2 3 4 5

S. Legal issues like privacy and security of | 1 2 3 4 5

patient information

6. Shortage of human resource 1 2 3 4 5

7. Maintenance cost 1 2 3 4 5

8. Poor interface 1 2 3 4 5
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Annex III: Key-Informant Interview Guide (Qualitative)

Part One: Interview guide for key informants.

® 2N kWD

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

Code no

Interviewer name
Name of health facility
Age (in a year)

Gender

Professional category

Position

Has the EMR project been a success or a failure or some combination? Describe
where you have realized success and where it is deemed a failure.

What additional features are missing in your organization's EMR?

Does the organization have an adequate budget for the Electronic Medical Record
system?

Do the healthcare providers refuse to use this system (Electronic Medical Record)?
Why?

Has the desired impact of EMR been realized? When do you expect to realize the full
impact??

Do the organizations that introduce the EMR system provide periodic maintenance
and support?

Is there any functionality missing in the software?

Is the facility able to revise its documentation screens/templates, or is this assigned
to a vendor technician?

Does the hospital have a standard EMR manual or guidelines like SOP and enforced
laws in place for continuity of care?

What strategies did you use to improve the use and progress of Electronic Medical
Records in your hospital/health center?

What are the major barriers raised by healthcare providers to use EMR?

What workable solutions do you suggest to solve the above problems?

Thank you very much for completing the questionnaire!
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Annex I'V: Quantitative Questionnaire in Amharic version

I: 07GF a0LF &V AS P4 QPP PR

NA%.0 AN RZACAT MG 4270 DAE: ATS.91.0008 AT 00 Eathh TPUCT hed EMR 7 aveA 4G
O PAFD-7 PPNIOPT NAS.A AN D197 AOHELC OAHN MS R O-OT 299,04 0AdP-PPT7
AaoMPP HHIE aomeP =

2024/25

Age:

?2 O9° LOAAD- == AA ACOL © AORTELR Mh9PT IHI0 ACS 17 (EMR) +POR 1T avl G
APANAN AHY aoPFAU- =

OHY 75T O PAPLT FATE oo+ (a0( 1. PL7FYE 1D aAFG PACAP IPCoB, hD-::
AS PPLOT avlB AHY IPCI°C NF TPI® AL LA

(LU @OF PACOP +FATE AZL G100 NPTF TP ALAT STAA= hHY AC%T IOC P91.04 Pm.S
AAT>-PPF U~ 79° 17 A.mPI° LA

NATLHY AL 9°CI°C OC HLOH I79° 4100 T8-fT @LI° AL IPT PA-gP::
AP+ 20 8P 1F LDABA::
ANU-7 &0 ACOP W18.4140TF T10P CANPFT avlB v-tv NHCHC 145 BaPAAT A

QA FONCP AS AT182PP AGaPAITAT!

NGt APAHE L. PLE NP T AODTT &ACTIPTT AHY A& CT:

1. 7% &CM

2. ¢ avZ% ANa(L (9° &CT
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Therefore, we request the facility and staffs to provide support to the principal investigator.

. Ethical Clearan

21C ¢

(i W | 4
3 )17 AL c
Yudiaaradl oy

" o« AMANUEL ADISU 8% o4
e ETHICAL CLEARANCE COMMITTEE




AG0 AN hhe? AnTELC mS NL.EC
City Government of Addis Ababa Health Bureau

REF.N.O.Zé@ /2 Z[ZS’/ £

DATE 25— € —2=/[7

TO:

e ADDIS KETEMA SUB CITY HEALTH OFFICE

Subject: Request to access Facilities to conduct approved research

- S

This letter is to support AMANUEL ADISU to conduct research which is entitled as
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- 2,

ALERT COMPREHENSIVE SPECIALIZED e
HOSPITAL INTERNAL MEMORANDUM

_ Ref. No.AR/91/2017
Date: /201

To: Nursing director
Medical service director
Subject: Request for support

This is to inform you that Amanuel Addisu, who is Masters of Epidemiology and Biostatisttics student
at Addis abeba University School of Public Health, is currently doing research thesis titled

“Acceptance of electronic medical record system and iated factors g health
professionals working at public health facilities in Addis Ababa Ethiopia: a mixed methods

approach”.

Thus we kindly request your esteemed department to assisst the student collect the necessary data for his
thesis.

cc:
e Research coordinator
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