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Abstract

Introduction: There have been major transformations in the health sector through innovation and digital development in the last
decade and especially after the COVID-19 pandemic. With the emergence of health technologies (e.g., telemedicine, comput-
er-based patient records, and electronic health systems), healthcare professionals must adjust to the digital era to provide quality,
timely, and ethical care. The researchers assessed health professionals’ preferences and use of electronic health records (EHRs)
in a tertiary hospital in Ghana.

Methods: A cross-sectional study using a quantitative approach was conducted from September 1, 2021, to May 1, 2022. Data
were collected electronically from 233 health professionals (doctors and nurses) at the Korle Bu Teaching Hospital using a
structured questionnaire after obtaining consent from the participants to use EHRs in patient management. Data were analyzed
using Stata 16 with summary statistics, chi-square, and logistic regression. The performance of the model was determined using
a Receiver Operating Characteristic curve.

Results: A total of 172 (73.8%) females and 61 (26.2%) males responded to the questionnaire. Among the participants, 154
(57.6%) preferred EHR. Some factors associated with EHR preference included age group, sex, department, qualification,
knowledge of the use of Information and Communication Technology (ICT) and ICT tools, as well as years of experience in
the profession.

Conclusion: Nurses showed greater preference to use EHR than doctors. The authors concluded that educating, training, and
consistent use of ICT tools and EHR systems will increase the use of EHR among healthcare professionals.

Plain Language Summary

This study assessed the preferences and usage of Electronic Health Records (EHR) among health professionals at Korle Bu
Teaching Hospital in Ghana. Conducted from September 2021 to May 2022, a cross-sectional quantitative approach was
employed, collecting data from 233 participants, including doctors and nurses. A structured questionnaire was used to gauge
preferences for EHR in patient management. The analysis revealed that 57.6% of respondents preferred EHR, with significant
associations found between EHR preference and factors such as age, gender, department, qualifications, ICT knowledge, and
professional experience. Results indicated that nurses exhibited a stronger preference for EHR than doctors. The study concluded
that enhancing education and training in ICT tools and EHR systems could improve usage rates among healthcare professionals,
ultimately benefiting patient care.
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urrently, healthcare transformation through tech-
‘ nology is a core objective of healthcare reform,

with electronic health records (EHRs) being a
major example.! Organizations and businesses are expe-
riencing rapid fundamental changes due to digital trans-
formation,'? defined as the use of technology to reach or
enhance the mission of enterprises.!**

EHRs significantly improve healthcare services, reduce
costs, improve healthcare quality and overall efficiency,
and contribute to the strategic management decisions of
countries.* With the introduction of a cloud database,
patient records are kept in secure facilities rather than
locally.

For example, a survey in Turkey revealed an overall pos-
itive attitude toward EHRs among healthcare profession-
als.* However, there are significant differences among these
groups.">* And one study conducted in Benghazi reported
the importance of intensive training of healthcare staff
before implementing an EHR system, as several of the
study participants had misconceptions about EHR.’

Employee resistance is also associated with technical
challenges and adapting to procedural changes. In addi-
tion, some healthcare policymakers and stakeholders, as
well as staff, are unwilling to adapt to new technology.
Because the primary users of EHR systems are health-
care professionals, their preference for and use of EHR
will influence its successful implementation in healthcare
delivery.

Reduction in medical errors is a major benefit of
EHRs.51° Paper-based systems require manual data input
and considerable time searching and retrieving patient
records. The EHRSs, on the other hand, do not suffer from
this drawback.

Health professionals recognize their responsibility to
maintain confidential health records, and this is facilitated
using EHRs.!"!" Yet, despite the significant contribution of
EHRSs to enhance quality and efficient healthcare delivery,
it is difficult to ignore the challenges associated with the
implementation of the EHR system.'>"* Using an EHR
system can be quite technical; hence, users need training to
use it efficiently."!*!516 Privacy concerns, high cost of acqui-
sition, maintenance cost, and system disruptions are also
major issues that affect the movement of EHR systems.!*'®

This study seeks to assess the factors that contribute to
the preferences and use of EHR among healthcare profes-
sionals at the Korle Bu Teaching Hospital (KBTH), a ter-
tiary hospital in Ghana.

Methods

Using a cross-sectional design, this study was conducted
from September 1, 2021, to May 1, 2022. The goal was
to assess health professionals’ perception and usage of
EHRs at KBTH in the Greater Accra Region of Ghana.
The KBTH is the largest hospital in Ghana and one of the
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largest healthcare facilities in West Africa. The Greater
Accra Region presently has an estimated population of
3.9 million people. With steady growth from a 192-bed
facility to a 2,000-bed facility, KBTH is now the principal
national referral center, serving a country of an estimated
30 million people."

The KBTH started migrating to using EHRs in 2019
after a successful pretest at the Korle Bu Polyclinic that same
year. The study targeted surgery, family medicine, obstet-
rics, and ophthalmology departments, which migrated to
the EHR system during the study. The study population
included nurses and doctors in these departments.

Using a stratified random sampling technique, 233 par-
ticipants were included in the study after consenting to
participate. From sampling frames of the target popula-
tion in each stratum, participants were selected randomly.
Using Google Forms, data were collected electronically
from all participants via their WhatsApp platform.

Questions to evaluate a preference for the use of EHR
among the participants were grouped in three main cate-
gories. First was the demographics and personal charac-
teristics of participants. The second category was based
on each participant’s general knowledge of digitalization
and Information and Communication Technology (ICT)
tools. Third, information to help assess perception and
usage of EHR was collected. Data access was limited to
investigators using a password-protected computer.

The data were transferred from Google Forms to Excel
on Microsoft Office 365 to remove duplicate or irrelevant
observations. The Statistical Package for Social Sciences
(SPSS) version 26 software was used to analyze the data.
Descriptive statistics were performed using frequency pro-
portion, mean, and standard deviation to describe data
sociodemographics and apply knowledge of EHR and
other ICT tools. Associations between variables were eval-
uated using the chi-square test of independence. The rela-
tionship between independent variables and preference of
EHR was determined. Lasso Logistic regression was per-
formed with the best predictors automatically chosen to fit
the model, and Receiver Operating Characteristic (ROC)
curves were plotted to fit the model. The acceptance error
level was set at a p-value of 0.05. Administrative approval
was obtained from The Korle Bu Scientific and Technical
Committee and Institutional Review Board (Protocol
Identification number: KBH-ADM/01242/2021).

Results

Sociodemographic of Study Participants

Two hundred and thirty-three healthcare professionals
took part in the study. The mean age of participants was
33 years. The majority, 92/233 (39.9%), were between the
ages of 31 and 40. The least age group was participants
greater than 50 years 12/233 (5.1%). Out of the total
sample, 172/233 (73.8%) were females. The majority, 154
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(57.6%), of the participants preferred EHR, and sex was
significantly associated with preference for EHR (Table 1).
More than half 124 (72.1%) of females preferred to use
EHR. There were 167 nurses and 66 doctors in the study.
The results showed a significant (p = 0.00) association
between preference for EHR and profession. Most nurses
preferred using EHR (80.8%) compared to (28.8%) of doc-
tors. There was also a significant association between qual-
ification and EHR preference (p = 0.000*) and statistically
significant association between departments and prefer-
ence for her (p = 0.000*). Professionals in the department
of medicine have poor favorability to the EHR. While most
of the participants had three to five years of work experi-
ence, their experience with EHR was less than two years.
There is a statistically significant association between
practical insight on Information Technology (IT) and
preference for EHR (p = 0.004) (Table 2). The 145 (62.2%)
participants who had a form of IT training prior to its
introduction at work preferred to use EHR. Workers who
had some experience in using EHR were over 10% more

Electronic health records in a tertiary hospital in Ghana

likely to use EHR than those who had not. Knowledge
on the use of IT tools was significantly associated with
preference and use of IT tools (p = 0.000*). Workers who
had good knowledge in IT were 59 (25.3%). Personal use
of digital tools was significantly associated with the use
of EHR at work (p = 0.00¥%). Eighty percent of partici-
pants who had laptops and other digital tools preferred
to use EHR (Table 2). There was no association between
shopping online and preference of use of EHR. There
was statistically significant difference between preference
to keep personal files digitally and preference to use EHR
(p = 0.00%) (Table 2). Also, there is significant association
between good perception toward EHR and its preference
(p = 0.000%).

The findings of this study provide valuable insights into
the factors that influence the adoption of EHRs among
health professionals in Ghana. Female health profession-
als were 2.66 times more likely to prefer EHRs compared
to male health professionals. However, after adjusting
for other factors, this association was not statistically

Table 1. The association between preference for electronic health records and independent variables.

Did not prefer

Variable Group EHR n (%) Preferred EHR n (%) Total n (%) p
Age (years) Mean: 33.6 SD:7.8 Min: 24 Max: 60
Age group 24-30 24 (24.2) 75 (75.8) 99 0.005*
3140 42 (45.7) 50 (54.3) 92
41-50 7 (23.3) 23 (76.7) 30
>50 6 (50.0) 6 (50.0) 12
Gender Female 48 (27.9) 124 (72.1) 172 0.001*
Male 31 (50.8) 30 (49.2) 6l
Qualification Bachelors 13 (16.7) 65 (83.3) 78 0.000*
Certificate 4 (30.8) 9 (69.2) 13
Diploma/HND 12 (15.2) 67 (84.8) 79
Doctorate 43 (87.8) 6 (12.2) 49
Masters 7 (50.0) 7 (50.0) 14
Profession Doctor 47 (71.2) 19 (28.8) 66 0.000*
Nurse 32(19.2) 135 (80.8) 167
Department Pediatrics 6 (20.7) 23 (79.3) 29 0.000*
Eye 4(23.5) 13 (76.5) 17
Medicine 49 (79.0) 13 (21.0) 62
OB/GYN 10 (13.9) 62 (86.1) 72
Family Medicine I (I1.1) 8 (88.9) 9
Surgery 9 (205) 35 (79.5) 44
Work experience (years) 1-2 11 (19.6) 45 (80.4) 56 0.003*
3-5 43 (45) 51 (54.3) 94
>5 25 (40.1) 58 (9.9) 83
Experience with EHR (years) 1-2 20 (24.1) 63 (75.9) 83 0.005*
3-5 38 (47.8) 42 (52.5) 80
>5 21 (30.0) 49 (70.0) 70

*: denotes statistical significance; EHR: electronic health records; HND: High National Diploma; n: number; min: minimum; max: Maximum; SD: standard
deviation; OBS/GYN: obstetrics and gynecology.
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Table 2. Association between knowledge, attitude, and preference for ICT tools and EHR.

EHR
Characteristics Not prefer Prefer Total p
Practical insight on IT from school when pursuing your studies
* Yes 69 (35.8) 124 (64.2) 193
* No 2(7.4) 25 (92.66) 27
* Maybe 6 (66.7) 3(33.3)
* No response 2 (50) 2 (50) 0.004*
Experience in using EHR
* Yes 6(21.4) 22 (78.6) 28 0.137
* No 73 (35.6) 132 (64.4) 205
Training on IT personally/by the institution since you started working to increase your IT skills
* Yes 59 (40) 86 (59.3) 145
* No 12 (17.6) 56 (82.4) 68
* Maybe 7(412) 10 (58.8) 17
* No response 1 (33.3) 2 (66.7) 3 0.0010%
High level of knowledge and good perception on IT (digital tools)
* Yes 8 (13.6) 51 (86.4) 59
* No 11 (17.2) 53 (92.8) 64
* Maybe 57 (54.8) 47 (45.2) 104
* No response 3 (50) 3 (50) 6 0.000*
High proficiency in IT (digital tools)
* Yes 6 (10.5) 51 (89.5) 57
* No 11 (18.6) 48 (81.4) 59
* Maybe 58 (53.7) 50 (46.3) 108
* No response 4 (44.4) 5 (55.6) 9 0.000*
Prefer to keep personal files digitally
* Yes 21 (14.7) 122 (85.3) 143 0.000%*
* No 5(19.2) 21 (80.8) 26
* Maybe 47 (82.5) 10 (17.5) 57
* No response 6 (85.7) 1 (14.3) 7
Frequent use of PC/laptop at home
* Yes 28 (20.0) 112 (80.0) 140
* No 39 (60.0) 26 (40.0) 65
* Maybe 8 (34.8) 15 (65.2) 23
* No response 4 (80.0) 1 (20.0) 5 0.000*
Online shopping
* Yes 62 (39.2) 96 (60.8) 158
* No 9 (19.1) 38 (80.9) 47
* Maybe 5(23.8) 16 (76.2) 21
* No response 3 (42.9) 4 (57.1) 7 0.051

*: denotes statistical significance; ICT: information communication technology; min: minimum; max: maximum; significance; EHR: electronic health records;

IT: information technology; PC; personal computer.

significant (Adjusted Odds Ratio [AOR] = 1.28, p = 0.64).
Health professionals with certificates were five times more
likely to prefer EHRs versus those with a master’s degree
(AOR = 0.04, p = 0.00). Health professionals who had
practical insight into EHRs were 1.89 times more likely to
prefer EHRs compared to those who did not (AOR = 1.89,
p =0.67). In addition, health professionals who did not use
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a laptop at home were 0.37 times less likely to prefer EHRs.
The ROC had 85% sensitivity (Table 3 and Figure 1).

Discussion

The current study sought to examine the preference and
use of EHR among nurses and physicians in Ghana.
From the study, predictors of EHR preference included
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Table 3. Determinants of EHR preference among health professionals in Ghana

Factors COR (95% Cl) p AOR (95% CI) p
Sex

* Female 2.66 (1.46-4.87) 0.01* 1.28 (0.45-3.69) 0.64
Age group (years)

« 31-40 3.12 (0.92-10.6) 0.67 0.88 (0.08-8.98) 0.90
* 41-50 1.19 (3.57-3.96) 0.77 0.73 (0.08-6.25) 0.77
- >50 3.28 (0.80-13.4) 0.99 3.88 (30.39-38.0) 0.244
Qualification

* Certificate 5.00 (1.49-16.66) 0.00* 3.66 (0.72-18.5) 0.11
* Diploma/HND 2.25 (0.46—10.88) 0.31 0.96 (0.08-11.82) 0.99
» Doctorate 5.58 (1/65-18.8)) 0.00%* 3.92 (0.63-24.0)) 0.14
* Masters 0.14 (0.03-0.53) 0.00%* 0.04 (0.004-0.44) 0.00%*
Occupation

* Nurse 0.09 (0.05-0.18) 0.00%* 1.39 (0.27-7.03) 0.68
Years of working

* 3-5 1.95 (1.05-3.63) 0.03* 0.55 (0.10-2.90) 0.48
e >5 3.44 (1.59-7.48)) 0.00%* 4.18 (0.96-18.0) 0.05
Work in KBTH (years) 0.27
* 3-5 2.11 (1.074.14) 0.03* 2.66 (0.46—15.33) 0.36
«>5 2.85 (1.46-5.56) 0.00* 0.55 (0.15-2.01)

Practical insight

* Yes 6.95 (1.59-30.2) 0.00%* 2.40 (2.4-1.24-4.8) 0.00%*
* Maybe 0.27 (0.06—1.14) 0.07 0.18 (0.024-1.35) 0.09
* No response 0.55 (0.07-4.03) 0.56 1.89 (1.00-3.53) 0.67
“l often use Laptop at home.”

* Yes 0.16 (0.08-0.31) 0.00%* 0.37 (0.12-1.11) 0.07
* Maybe 0.46 (0.18-1.21) 0.11 0.14 (0.03-0.59) 0.00%*
* No response 0.06 (0.007-0.58) 0.01* 0.05 (0.002-1.64) 0.095

*: denotes statistical significance; EHR: electronic health record; COR: crude odds ratio; AOR: adjusted odds ratio; HND: high national diploma;
KBTH: Korle-Bu Teaching Hospital.

ROC Curve of EHR gender, age, qualification, profession, years of experi-
: - ence, knowledge on ICT tools and proficiency, and pre-
vious lessons in ICT. These findings are similar to the
study by Adam and Abdulai, which reported variables
such as sex and ICT literacy as factors influencing health
professionals’ readiness for EHR adoption.” In relation
60% 1 r to gender, significant number of females preferred EHR.
EHR This finding supports the study by Al-Otaibi et al., which
40% | —0 [ reported high preference for EHR among female Kuwait
-1 physicians.?! The finding however contradicts a second-
ary analysis performed to determine sex impact and phy-
20% 1 r sicians’ navigational strategies while using EHRs, which
revealed more preference and use of EHR among male
physicians than females.?

100% s

80% - r

True Positive Rate (Sensitivity)

0%

0% 20% 40% 60% 80% 100% This study also showed a significant association between

False Positive Rate (1-Specificity) age group of health professionals and preference for

Fig 1. Predictive model using ROC curve. ROC: receiver EHRs. Younger professionals between the ages of 24 and
operative characteristic curve; EHR: electronic health record. 30 years showed more preference for EHR than the other
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age groups. This finding corresponds with an Austrian
study, which reported a significant difference between ages
and use or preference for EHR.? In a study conducted in
Kuwait, younger health professionals were reported to
have better readiness and preference for electronic med-
ical record (EMR) system utilization.? Younger people’s
preference for EHR may be as a result of their natural ten-
dency to possess readiness and interest for accepting new
trends in technology as compared to older people.>!*?
Another study in Ethiopia showed that as compared to
younger health professionals, older health professionals
are 52% less likely to show readiness for EMR system.®
In this study, however, although younger professionals
showed more preference for EHR, a number of the older
professionals also showed preference for EHR, which may
be due to the fact that most of the participant personally
use computers at home. Most newly recruited health pro-
fessionals also showed preference for EHR in this study.
This could be because most new health workers are often
young and are more conversant with modern technolo-
gies, hence increasing their affinity for the use of EHR >3
Knowledge in ICT was associated with preference for
EHR in this study. Participants who had sufficient knowl-
edge on ICT preferred to use EHR. Health professionals
who were highly proficient in IT digital tools and often
used these tools showed a high preference for EHR usage.
Results from the study also revealed that people who
often used digital tools like a laptop at home were more
prone to prefer the use of EHR. This confirms the result
of Biruk et al., which reported good knowledge in ICT
and positive attitude for EMRs among majority of their
study participants.>® Computer literacy had a positive
correlation with the readiness for EHR system.? A study
in Saudi Arabia revealed that obstructing EHR imple-
mentation was lack of knowledge and experience using
EHR systems. Another study in Saudi Arabia reported
significant positive relationship between computer liter-
acy, English language proficiency level, and EHR literacy
levels. Additionally, that finding indicated a statistically
significant relationship between educational level, and
computer and EHR literacy levels.”* This may imply the
role of socio-economic factors such as educational level
and computer literacy in EHR preference and use.!623252
It was evident from the study that ICT training or recruit-
ing staff with the required knowledge and skills in ICT will
be one of the main facilitators of EHR implementation.
A study conducted in Canada reported among other
factors perceived ease of use as one of the strongest fac-
tors associated with physicians’ intention to use EHR.!
Factors that predicted perceived preference were profes-
sional rank, sex, experience with EHR, and computer
skills.’*?7 Other studies also reported sociodemographic
characteristics of health professional, EHR experi-
ence, and computers skills as influencing perceptions on
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ease-of-use.”*?» Most health workers from the study had
good knowledge and perception on the use of EHR. This
study agrees with a national exploratory study from 15
randomly selected hospitals in Jordan, which reported
positive perceptions of nurses in relation to EHR useful-
ness and ease-of-use and acceptance of EHR.?>%

The study’s strength lies in its in-depth examination of
health professional’s characteristics that influence their
preference for EHR. A limitation of this study is that it
did not explore health professional knowledge on impli-
cations of EHR mismanagement. Also, there was little
information on the drawbacks and benefits of EHR in
Ghana. Hence, further studies can be conducted to have a
clear understanding of its benefits and drawbacks.

In conclusion, this study highlights the growing impor-
tance of EHR in healthcare, especially post-COVID-19.
Nurses exhibited a stronger preference for EHR com-
pared to doctors. Key influencing factors include age,
gender, qualifications, ICT knowledge, and professional
experience. To encourage broader EHR adoption, ongo-
ing education, training, and consistent ICT tool usage
among healthcare professionals are essential.
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