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Abstract

Background The COVID-19 pandemic has led to a surge in the use of telemedicine as a means of delivering health-
care services remotely. Healthcare providers play a key role in the adoption and implementation of telemedicine

for its effectiveness. Despite its benefits, there have been unclear concerns about its effectiveness and acceptance

in the process of implementing telemedicine. The objective of the study was to assess health professionals’ percep-
tions towards the implementation of telemedicine during the COVID-19 pandemic.

Methods A cross-sectional study design was conducted among eight hundred forty-five study participants

from December 2020 to February 2021. A pre-test was performed on 5% of the total sample size, and the quality

of the data was ensured by checking its completeness and consistency. Descriptive statistics and bivariable and mul-
tivariable logistic regression were used. The Variables with a P-value equal to or less than 0.25 in bivariable logistic
regression were entered into a multivariable logistic regression, and model fitness was assessed.

Result The study revealed that 60.9% of professionals had a good perception toward telemedicine implementation,
with an 87.2% response rate. Health professionals with T support staff, ICT training, who use social media platforms
regularly, and availability of computer or smartphone within/outside their health facility were 4.7,3.3,3.7,and 13.2
times more likely to have a positive association towards telemedicine implementation respectively.

Conclusion More than half of the health professionals had a good perception of telemedicine. Social media use,

ICT training, computer accessibility, and the presence of IT support staff were all found to have positive associations
with the telemedicine perception. In the era of the COVID-19 pandemic, the government should take the initiative

to strengthen opportunities for health professionals to learn and apply telemedicine in their medical practice by pro-
viding ICT training, IT infrastructure and support staff, improving computer access, and recommending health profes-
sionals’ positive use of social media in the health facility.
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The impacts of COVID-19 increased the burden on
healthcare providers to respond to patient inquiries [4—
6]. The global spread of COVID-19 hampered countries’
ability to address and respond to non-communicable dis-
eases, as well as other routine activities [7—10]. To limit
its communicability and improve provider preparedness,
scholars recommend telemedicine as a preferable channel
between health professionals and patients [11, 12]. More-
over, telemedicine overcomes the challenges in the con-
trol and prevention of the COVID-19 pandemic during
the lockdown and restriction of face-to-face interactions.
Health professionals were frightened by COVID-19, and
generally, it was difficult to deliver health services during
the pandemic [13-15].

Telemedicine has been implemented to promote medi-
cation adherence, resulting in fewer readmissions, lower
morbidity and mortality, improved access to follow-up
care, and high patient satisfaction [16—19]. Even though
the patients benefited from increased access to health
care, improved healthcare quality, and cost control in the
developed countries [20], the perception of telemedicine
among health professionals is not identified for long-
term telemedicine implementation in resource-limited
settings [21, 22].

The use of telemedicine to deliver healthcare services
for chronic disease patients has been helpful during this
pandemic. According to some studies, health profes-
sionals’ positive perceptions towards telemedicine are a
critical factor in maximizing telemedicine adoption for
communicable disease control and prevention [23, 24].

Social media platforms have been a way to engage with
the public to provide insight into healthcare campaigns, a
medium for sharing daily events [25], and health profes-
sionals have greatly participated in providing COVID-19
information [26—28]. The perceived use of social media
by health professionals aids in the delivery of health care
services to patients over long distances via telehealth
[28, 29]. In the era of the COVID-19 pandemic, dif-
ferent social media platforms such as Facebook, Twit-
ter, and Telegram were accurate reflections of how the
disease spread and burden to communities [30]. Social
media platforms became a main source of health infor-
mation about day-to-day events and knowledge-sharing
responses to the pandemic [31, 32].

Although, Sharing health information to provide health
care services across distance and time has been proposed
as a potential solution to the current health care crisis, as
it aids in scaling up the health care system and providing
health care services to rural and remote areas for disease
control and prevention [33].

The potential impact of telemedicine on health-
care delivery is well-known [3]. However, it has failed
to sustain and integrate with the healthcare system,
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particularly in developing countries [34]. To deliver con-
venient healthcare services to the patient, the healthcare
facility needs advanced medical instruments and health-
care services, but some of these are expensive and con-
centrated in a limited facility [35]. Especially in Ethiopia,
the accessibility of healthcare services is costly and risky
in the era of the COVID-19 pandemic [34, 36]. Assess-
ing the perception of telemedicine among health profes-
sionals is significantly important as a baseline study and
full implementation telemedicine system and helps the
Ethiopian health system concerning healthcare digitiza-
tion. Therefore, this study aimed to assess perceptions
of health professionals towards telemedicine imple-
mentation and associated factors in Ethiopia during the
COVID-19 Pandemic.

Methods and materials

Study design, setting, and period

An institutional-based cross-sectional study design study
was conducted at a governmental health facility among
health professionals in Addis Ababa started from Decem-
ber 2020 to February 2021. The study area has a popu-
lation of more than 4 million. It has ten sub-cities, the
capital city of the country, and the AU, and has more than
80 government health facilities in the city and 50 private
health facilities. The total number of health professionals
in the city is more than 20,000.

Source and study populations

All health professionals who were working at a govern-
mental health facility were the source population. The
health professionals who were working in the selected
governmental health facility found in Addis Ababa were
the study population.

Inclusion and exclusion criteria

Health professionals working at government health facili-
ties in Addis Ababa and available during data collection
time were included in the study. Health professionals
who were seriously ill, unable to respond and positive for
COVID-19 were excluded from the study.

Sample size determination and sampling procedures

The sample size was determined by using the single
population proportion formula of 50% of health pro-
fessionals to determine the perception of telemedicine
since there was no previous study done in the same
population among health professionals. By consider-
ing a 10% non-response rate and stratified the health
professionals to their respective departments, so the
design effect two and the total sample size was 845
study participants. Were
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v nl = was the calculated sample size , Z = Confi-
dence interval [95%)]

v P = (Proportion of perception of Telemedicine
health professionals =50%

v 1-p = proportion of No perception of Telemedi-
cine health professionals

v d = marginal error [5%] and design effect =2

nl

_ (Za/2’p(1—p) _ (1.96)*%0.5% (1 — 0.5)
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Data collection tool and procedures

A structured administrative questionnaire adapted
and modified from various literatures was used to col-
lect the data. The questionnaire was prepared in Eng-
lish and included socio-demographic characteristics of
the respondents, basic computer skills and internet use,
Knowledge on healthcare digitization, and organizational-
related questions. Data were collected using 18 a five-point

=384 %2+ 768 0.1 =845

d2

(0.05)?

Study participants were selected from ten hospitals,
two health centers from each sub-city in the Addis Ababa
Administration, and a proportionate allocation from each
hospital in the Administration, while health professionals
were selected using simple random sampling techniques
by a lottery method after being stratified according to
their respective professions.

Operational definition

Health professional

Employees with at least a diploma certificate in the health
professions who provide healthcare services in the study
settings were defined as health professionals [37].

Telemedicine system

Using video conferencing, store-and-forward imaging, and
wireless communications to diagnose or treat a patient, as
well as providing remote patient monitoring services, elec-
tronic information, and telecommunication technologies
are used to support long-distance clinical health and pub-
lic health care, patients, and health professionals to pre-
vent and control COVID-19 pandemics [38, 39].

Telemedicine

Use teleconsultation, Tele-education, teleradiology, mobile
data dissemination, and other telemedicine components
with interactive video conferencing online, storing and for-
warding, remote patient monitoring applications and other
audio platforms to diagnose or treat a patient, patient mon-
itoring services, or consult with other health care providers
to prevent and control COVID-19 pandemics, [40, 41].

Good perception telemedicine

Study participants who scored above the median in the
five-point Likert scale of perception questions were
categorized as having a good perception of the imple-
mentation of telemedicine, while those who scored
below the median were categorized as having a poor
perception [42].

Likert-scale questionnaire, ranging from 1 to 5, i.e., “1” for
strongly disagree, “2” for strongly disagree, “3” for neutral,
“4” for agree, and “5” for strongly agree. A minimum of
“18” and a maximum of “90” can be scored to assess the
study participant’s perception of telemedicine during the
COVID-19 Pandemic [43-45]. It was pre-tested for reli-
ability before the conduct of the actual data collection.
Four Health informatics professionals collected the data
after receiving one-day training on the research’s objective,
purpose, and how to conduct the data collection and were
guided by a supervisor. Both the data collectors and study
participants used COVID-19 protective equipment like
masks and sanitizers, keeping a 2-m distance.

Data quality assurance

The content validity of the questionnaire was checked, and
the reliability was calculated using Cronbach’s alpha coeffi-
cient (a=0.79). Before the actual data collection, modifica-
tions were made based on the pre-test. The data collectors
and the supervisor were selected and trained before par-
ticipating in the actual data collection process. Creating
awareness of the purpose of the study, their rights, and con-
fidentiality issues, sufficient time was given to respondents
to read and fill in materials carefully. There was continuous
supervision up to the end of data collection. After collect-
ing the data, the supervisor and the investigator checked its
consistency and completeness. We used a backup system to
minimize data duplication and data loss.

Data processing and analysis

Data was edited and cleaned, then exported to SPSS- 26
for further analysis and to generate descriptive statistics
of the collected data to describe variables in the study
using statistical measurements. A binary logistic regres-
sion was used to analyze the association between the
independent variable and the dependent variable (good
or poor perception of telemedicine). Then, if the P-Value
was 0.2, multivariable logistic regression analysis was car-
ried out to assess the perception of telemedicine. A sig-
nificant association was interpreted using an odds ratio, a
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95% confidence interval, and a p-value less than 0.05. The
Hosmer—Lemeshow test was used to test model fitness,
and model multicollinearity was checked using variance
inflation factors (VIF).

Result

Socio-demographic characteristics

Seven hundred thirty-seven (87.2% response rate) of the
study participants were given written consent to respond
to all the questionnaires. Among the study participants,
507 (62.8%) respondents were male. The mean age of the
participants was 31.32+7.33 SD years, and the majority of
the respondents were within the age group of 20-29 years.
In terms of educational status, most of the respondents
had bachelor’s degrees (51.6%). Regarding the professions
of the respondents, 150 (20.4%) were medical doctors and
155 (21.0%) were nurses. The average working experience
was 3+1.2 SD vyears, in terms of respondents age, 341(
46.3%) were between the ages of 1 and 5, with 701 (95.1%)
using computers, PCs, or smartphones to perform various
internet tasks (42.8%) (Table 1).

Basic computer skills and internet use

More than two-third of the 457 (62.0%) respondents had
taken basic ICT training, 701 (95.1%) used their computer,
laptop, or Smartphone for work, and 321 (43.6%) of study
participants searched for information online to provide
advice. During the COVID-19 pandemic, 584 (29.4%) of
study participants were asked for online advice by patients.
238 (32.3%) of the participants in the study communicated
with patients via e-mail or social media (24.3%) (Table 2).

Knowledge on healthcare digitization

More than half of the participants (497, or 67.4%) were
familiar with health care digitations or E-health. The inter-
net was the source of information for those who knew
about e-health. 505 (23.6%) and 306 (60.59%) of study par-
ticipants had visited telemedicine-related websites on the
Internet. During the COVID-19 pandemic, 555 (75.3%) of
respondents shared information with their friends, con-
sulate healthcare providers, and patients. Although 627
(85.1%) respondents were aware of the factors that impede
the use of telemedicine services in the health facility, 576
(25.56%) study participants stated that a lack of telemedi-
cine awareness and 524 (23.25%) a lack of E-health profes-
sionals were factors that hampered the implementation
and use of telemedicine systems (Fig. 1) (Table 3).

Organizational factors for telemedicine implementation

According to the finding, majority of the study par-
ticipants 514 (69.7%) had sufficient computers for their
work; 525 (71.2%) of the participants had internet access
within their health facility, and 241 (45.90%) had both
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Table 1 Socio-demographic characteristics of the health
professional towards telemedicine implementation at a health
facility, Ethiopia (N=737)

Variables Categories Frequency(#) Percentage (%)
Gender Male 507 62.8%
Female 230 31.2%
Age (Years) 20-29 350 47.4%
30-39 314 42.5%
Age >40 73 9.9%
Professionals Medical Doctor 150 20.4%
Nurse 155 21.0%
Midwifery 71 9.6%
Pharmacy 84 11.4%
Medical labora- 55 7.5%
tory
Radiology 70 9.5%
Anesthesia 36 4.9%
Optometry 41 5.6%
Psychiatry 41 5.6%
Others1 34 4.6%
Educational Status Specialist 80 10.9%
Resident 44 6.0%
GP 42 5.7%
Master's Degree 166 22.5%
Bachelor degree 380 51.6%
Others2 25 3.4%
Work Experience <5 341 46.3%
(Years) 6-10 169 22.9%
11-15 71 9.6%
>16 156 21.2%

Others1, HIT Environmental health; Others2, Diploma, PhD

Wi-Fi and broadband types of internet access. Similarly,
555 (75.3%) of the health professionals had an informa-
tion-sharing culture with other healthcare providers
or patients, 461 (62.6%) of the study participants had
attended training for E-health or health information rev-
olution, and also 498 (67.6%) study participants had IT,
support staff, in their health facility (Table 4).

Factors associated with the perception of health
professionals towards telemedicine implementation
Computer accessibility, health professionals’ ICT train-
ing, frequency of use of social media, and having IT sup-
port staff in their health facility, were all significantly
associated with the perception of telemedicine imple-
mentation among health professionals for the control and
prevention of COVID-19. Participants in the study who
had sufficient computers were 13.2 times more likely to
have a good perception of using telemedicine than those
who did not have enough computers in their organization
(AOR=13.21, 95% CI: [5.07—24.05]).
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Table 2 Basic Computer skill and internet use among health professionals working at the government health facility, Ethiopia,
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(N=737)
Variable Categories Frequency (#) Percentage (%)
ICT Training Just an introductory level 457 62%
Certificate in the ICT 102 13.8%
Never attended the ICT training 178 24.2%
Do you Have a Computers Or, Pc Or Smartphone? Yes 701 95.1%
No 36 4.9%
Tasks performed with their computers or, pc or Smartphones? Microsoft Office 317 21.0%
Internet access 647 42.8%
Entertainment like using social media 492 32.6%
Others3 54 3.6%
The frequency of searching information from internet? Always 95 12.9%
Often 233 31.6%
Sometimes 321 43.6%
Rarely 13 1.8%
Never 75 10.2%
Purposes for searching information online media platform Obtaining information to give patients 584 29.7%
Patient consultation 541 27.5%
Literature search 495 25.1%
Maintain your knowledge and skills 349 17.7%
How often do you use social media platforms Always 145 19.7%
often 127 17.2%
Sometimes 238 32.3%
Rarely 128 17.4%
Never 99 13.4%
Requested by the patient’s online advice during the covid-19 pandemic?  Yes 578 784%
No 159 21.6%
Others3, Zoom meetings, Microsoft teams
Health professionals in facilities with IT-supporting  Discussion

staff were 4.7 times more likely to have a good per-
ception of telemedicine systems for COVID-19 con-
trol and prevention than those in facilities without
IT-supporting staff (AOR=4.42, 95%CI: [CI: 2.958—
7.52]). Health professionals certified in ICT were
strongly associated with the perception of telemedi-
cine implementation for the control and prevention
of COVID-19. Health professionals who had received
certification in related ICT areas were 3.26 times
more likely to be perceived positively than those who
had not (AOR=3.263, 95% CI: [1.72-6.18]). Another
factor influencing health professionals’ perception of
telemedicine was their use of social media/Gmail plat-
forms. Health professionals who used social media
regularly were 3.7 times more likely to be perceived
positively than those who did not (AOR=3.224, 95%
CI: [1.805-7.88]) (Others4, Dongle internet from tel-
ecoms, Table 5).

In low-income settings, telemedicine helps users to diag-
nose and treat patients remotely and offers many advan-
tages to the healthcare system, ranging from immediate
access to high-quality healthcare services to reducing
healthcare expenses [46]. Providing adequate informa-
tion about telemedicine technologies to health profes-
sionals aids in improving their perceptions.

According to the findings of this study, 60.9% (95% CI:
[60.7, 67.4]) of health professionals had a good perception
of telemedicine. Perception of e-health is important for
the implementation of telemedicine to improve health-
care delivery in rural and remote areas. Currently, the
Ministry of Health is focusing on healthcare digitization
as one of its top priorities, even though we have limited
resources and technological infrastructure to dedicate to
the healthcare system [47]. The study is high as compared
with the previous cross-section study conducted in Addis
Ababa [48]. This could be due to the time lapse between



Assaye et al. BMC Health Services Research (2023) 23:967

350
300

25

o

20!

o

15

o

10

o

5

o

Internet Colleagues TV/Radio

B Good perception

Fig. 1 Health professionals’source of information for telemedicine system

the study’s completion and the Ethiopian government’s
increased emphasis on ICT to support the health system.

The finding is also lower than the study conducted in
Iran [49]. User motivation and support can help technol-
ogy become a reality, allowing the system to scale up and
the value of health professionals to e-Health to increase
[50]. Furthermore, this study differs from a study con-
ducted in Australia [45] that would improve dental prac-
tice by improving communication with colleagues and
referring new patients. It could be a difference in infra-
structure between developing and developed countries.

A study conducted in Saudi Arabia [43] found a high
level of perception toward telemedicine when compared
with this research finding. It could be due to differences
in infrastructure and e-health literacy between the two
countries. More than half of the participants were aware
of the benefits of telemedicine services. Some scholars
indicate that telemedicine can decrease the risk of infec-
tion in the hospital, provide adequate treatment and
follow-up of patients, and provide a suitable approach
for providing remote mental health services [51]. When
the participants were aware of the types of telemedi-
cine services available to deliver healthcare services by
using telemedicine applications [52]. For both clients
and healthcare workers, telemedicine provides continu-
ous access to critical healthcare services in the era of
COVID-19 [53].

This study is consistent with a study conducted in
Europe, which found that the availability of technology,
access to the internet, and a lack of telemedicine train-
ing are the most significant factors influencing health-
care provider perception [54]. Besides that, as found
in a study conducted in Indonesia, study participants’
lack of internet connectivity was a significant barrier
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to using telemedicine [44]. A telemedicine training
intervention carried out among nursing staff in India
demonstrates an effective method of increasing tel-
emedicine awareness and adoption [55]. The pandemic
has had a positive impact on the perception of physi-
cians and other stakeholders toward telemedicine and
the adoption of this new technology is changing due to
the present conduction of COVID-19 [56]. Health pro-
fessionals who had received ICT training had a posi-
tive perception of telemedicine, and the digitization era
could help improve their perception.

Another study conducted in developing countries
found that many healthcare providers are unable to
resolve technical issues caused related to computer sys-
tems and ICT networks. As a result, for the telemedi-
cine system to function properly and smoothly, trained
and expert personnel are required to establish stable
and continuous communication during teleconsulta-
tion [57]. It could be due to a lack of technical support,
training, or government concern.

According to this finding, frequent use of social media
determined whether health professionals were likely to
be perceived positively towards telemedicine implemen-
tation [25]. The scholars indicated that the COVID-19
medical guidelines have been distributed through social
media communication channels such as Facebook, You-
Tube, or Telegram [58], where health professionals
frequently exchange information and disseminate knowl-
edge regarding how to control and minimize the spread
of the virus [59].

During lockdown measures at health facilities,
physicians have conducted free medical consulta-
tions through social media, and researchers dissemi-
nate articles published by international authoritative
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Table 3 Knowledge on healthcare digitization and information revolution among health professionals working at health facility,
Central, Ethiopia (N=737)

Variable Categories Frequency Percentage
Do you know health care digitization or E-health Yes 497 67.4%
No 240 32.6%
Source of information for telemedicine
Colleagues Yes 456 61.9%
No 281 38.1%
Medical literature Yes 364 49.4%
No 373 50.6%
Professional training/ conference Yes 273 37.0%
No 464 63.0%
Workshop/Seminar Yes 277 37.6%
No 560 62.4%
Internet Yes 505 68.5%
No 232 31.5%
Radio/TV Yes 267 36.2%
No 470 63.8%
Have you ever visited websites related to telemedicine Yes 306 60.59%
on the internet? No 199 39.419%
Do you share information with your friends to consulate Yes 555 75.3%
patients during covid-19? No 182 24.3%
Type of telemedicine approach do you know? Store and forward 531 29.3%
Real-time 333 1845
Remote patient monitoring 373 20.6%
Communication via telephone 553 30.6%
I don't know 20 1.1%

Table 4 Organizational factors for telemedicine implementation among health professionals working at health facilities in Central
Ethiopia (N=737)

Variable Categories Frequency (#) Percentage (%)
Accessibility of computers in health facilities Yes 513 69.7%
No 223 30.3%
Accessibility of internet health facilities Yes 525 71.2%
No 212 28.8%
If you don't have internet in your health facility, how do you access information Private Internet 79 37.26%
Mobile data 127 59.99%
Others4 6 0.28%
Type of internet access in your health facility Wi-Fi 182 34.66%
Broadband 102 19.42%
Both 241 45.90%
Have you ever taken any training on the e-health or telemedicine system Yes 461 62.6%
No 276 37.4%
Do you have ICT supporting staff in your health facility Yes 498 67.6%
No 239 32.4%

Others4, Dongle internet from telecoms
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Table 5 Bivariable and multivariable logistic regression of factors associated with perception of telemedicine implementation among

health professionals working at a health facility, Ethiopia (N=737)

Variables Categories Telemedicine COR (95%Cl) AOR (95%Cl)
Perception
Good Poor

Gender Female 150 80 1.3(0.943-1.803) 0.67(0.443-1.029)
Male 299 208 1 1

Work experience( years) <5 225 116 0.703(0.477-1.037) 0.64(0.396-1.016)
6-10 88 81 1.255(0.810-1.945) 0.773(0.435-1.376)
11-15 46 25 0.741(0.414-1.326) 0.341(0.196-0.78)
>16 90 66 1 1

Computer accessibility Yes 442 259 7.07(3.05-16.364) 13.210(5.066-24.50)***
No 7 29 1 1

ICT Training introductory level 267 190 1.927(1.318-2.817) 1.773(1.024-3.070)**
Certificate in ICT 52 50 2.604(1.564-4.337) 3.260(1.719-6.180)***
Never attended ICT training 130 48 1 1

How often do you use social media platforms Always 82 63 3.035(1.682-5477) 3.749(1.805-7.788)***
Often 70 57 3.216(1.761-5.875) 3.328(1.592-6.958)***
Sometimes 138 100 2.862(1.645-4.981) 3.114(1.592-6.072)**
Rarely 80 48 2.370(1.291-4.350) 2.071(1.041-4.150)**
Never 79 20 1 1

Having Information sharing culture Yes 319 236 0.546(0.376-0.089) 0.572(0.423-1.058)
No 130 52 1 1

Training on E-health Yes 145 131 0.572(0.422-0.977) 0.522(0.436-1.030)
No 304 157 1 1

Availability of IT supporting staff Yes 320 178 1.533(1.120-2.097) 4.717(2.958-7.522)%**
No 129 110 1 1

AOR Adjusted odds ratio, COR Crude odds ratio
1 =reference;*** P-value =0.00; ** p-value <0.02

magazines [60]. Sometimes the doctors establish a
non-contact doctor-to-patient interactive network
platform based on mobile Internet, including social
media management, which was used as an important
information channel for preventing and responding to
the COVID-19 epidemic [61, 62]. Therefore, to scale
up and implement the telemedicine system within
healthcare facilities, health professionals need ICT
training, technical support, and improved internet
access to motivate users to use telemedicine.

Conclusion

More than half of the health professionals had a good per-
ception of telemedicine during the COVID-19 pandemic.
The telemedicine concept is more popular among health
professionals and has the potential to be fully integrated
into the healthcare system. The use of social media, ICT
training, computer accessibility, and the availability of IT

support staff were all found to be significantly associated
with the telemedicine system.

The government should take the initiative to strengthen
opportunities for health professionals to learn and apply
telemedicine in their medical practice by providing
ICT training, and IT support staff, improving computer
access, and recommending health professionals’ posi-
tive use of social media in the health facility to promote
the evidence-based use of telemedicine in the era of the
COVID-19 pandemic and future outbreaks in health
facilities.

Strengths and limitations of the study

This study has the following strengths. The sample size
was large which help to generalize the result. The result of
this study will be used as a baseline for other researcher
and helps the scalability of health sectors to digital health
transformation.
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However, the study was not supported by a qualitative
study, as we employed a simple random sampling method
that may be affected by the sample frame and its lower
precision. The study was conducted only in an urban
environment, where there is a higher likelihood of per-
ception towards telemedicine.
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