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Abstract

Background: Since the onset of the COVID-19 pandemic, severa health care programs intended to provide telemedicine
services have been introduced in Libya. Many physicians have used these services to provide care and advice to their patients
remotely.

Objective: Thisstudy aimed to provide an overview of physicians awareness, knowledge, attitude, and skill in using telehealth
servicesin Libya

Methods: In this cross-sectional study, we administered a web-based survey to health care workersin Libyain May 2020. The
guestionnaire collected information on physicians' general demographic characteristics, ability to use acomputer, and telemedicine
awareness, knowledge, attitude, and skills.

Results: Among 673 health care workers who responded to the survey, 377 (56%) and 248 (36.8%) reported high awareness
and high computer skill scores, respectively, for telemedicine. Furthermore, 582 (86.5%) and 566 (82.6%) health care workers
reported high knowledge and high attitude scores, respectively. We observed no significant differencesin awareness, knowledge,
attitude, and skill scores among physicians employed at public, private, or both types of hospitals. We observed significant
differencesin the mean awareness (P<.001), attitude (P=.001), and computer skill scores (P<.001) , where the score distribution
of the groups based on the ability to use computers was not similar. Knowledge scores did not significantly differ among the

three groups (P=.37). Respondents with professional computer skills had significantly higher awareness ()(23:14.5; P<.001) and
attitude ()(23:13.5; P=.001) scores than those without professional computer skills. We observed significant differences in the
mean computer skill scores of the groups (X23:199.6; P<.001).

Conclusions: The consegquences of the COVID-19 pandemic are expected to persist for along time. Hence, policy programs
such as telemedicine services, which aim to address the obstacles to medical treatment owing to physical distancing measures,
will likely continue for along time. Therefore, there is a need to train and support health care workers and initiate government
programs that provide adequate and supportive health care servicesto patientsin transitional countries.
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Introduction

SARS-CoV-2 was identified as the cause of severe vird
pneumonia in Wuhan, Hubei Province, China, in December
2019. The World Health Organization declared COVID-19, the
disease caused by this virus, a pandemic in March 2020 [1-4].
As of July 22, 2020, more than 15,000,000 COVID-19 cases
and more than 617,000 COVID-19—~elated desths have been
recorded in 213 countries and territories [5].

Preventive measures have been implemented to reduce the
potential exposure of individuals to the virus and to decrease
theburden of COVID-19 transmission. These measuresinclude
hand washing, avoiding touching the face and eyes, cleaning
and disinfecting surfaces and objects, wearing protective
equipment including masks, and most importantly, social
distancing by staying at home, avoiding close physical contact
with others, and maintaining adequate interpersonal distance
[6-8].

The COVID-19 pandemic has affected traditional in-person
health care services. New strategies and approaches, including
telemedicine and telehealth services, must be implemented to
facilitate video consultations and the use of mobile apps, with
the goals of delivering medical advice, diagnosis, and treatment
to reduce the risk of infection [9,10]. Telemedicine and
telehealth services are especially important for individuals
without COVID-19 seeking medical treatment during the
pandemic, especially those with chronic or acute illnesses.
Several countries had begun increasing the use of telemedicine
services even prior to the COVID-19 pandemic [11-16].
Telemedi cine was effective during previous outbreaksincluding
those of the Ebola virus, Zika virus, and the severe acute
respiratory syndrome coronavirus[17,18].

Telemedicine is defined as the use of web-based resources and
electronic information along with advanced digital network
technology to promote long-distance professional health
services, disseminate medical safety reports, deliver
health-rel ated education to the public, and carry out public health
monitoring [19,20].

Sincethe onset of the COVID-19 pandemic, several health care
service programs aiming to provide telemedicine services have
been introduced in Libya. Even with their recent introduction,
many physicians have used these services to provide care and
advice to patients remotely. There is a need to assess the
awareness, knowledge, attitude, and skills of physicians who
use telemedicine services. The skilled use of telemedicine by
physicians benefits patients, who can receive a wide range of
health care services without the need to visit the clinic.
Telemedicine services can reduce the risk of infection among
populations by facilitating social distancing and decreasing the
burden on the hospitals that provide care to individuals with
COVID-19 [21-23].

This study aimed to provide an overview of physicians
awareness, knowledge, attitude, and skills of telemedicine—a
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technology that has been recently introduced in transitional
countries. Furthermore, weinvestigated the effectsof COVID-19
on this technology to determine whether it is adequately
applicable during the ongoing COVID-19 pandemic.

Methods

Study Design

In this cross-sectional study, we administered a web-based
survey to health care workers in Libya in May 2020 via text
messages and email. Responses were anonymous without any
identifying data. This study focused on health care workerswho
were officially registered with Libyan hospitals during the
COVID-19 pandemic and were involved in patient care. The
first section of the survey collected baseline demographic
information and characteristics of the heath care workers,
including age, gender, years of experience, employment status,
department of work, and computer skills, and there were several
general questionsrelated to telemedicine experience. The second
section contained a survey instrument that was previously
developed by Zayapragassarazan et a [24], which contains four
detailed subsections.

Awareness Subsection

This subsection consisted of 12 items on telemedicine, which
were used to assess awareness. Each item was assessed with a
3-point scale with scores of 0-2 (0=don’'t know, 1=heard of it,
2=know about it). The overall score could range from a
minimum of 0 to a maximum of 24.

Knowledge Subsection

This subsection consisted of 11 items that assessed the
physician’s level of telemedicine knowledge. Each item was
assessed with a 2-point scale with scores of 0 and 1 (O=yes,
1=no0). The overall score could range from a minimum of 0 to
amaximum of 11.

Attitude Subsection

This subsection consisted of 11 items used to determine the
attitude of the respondents toward telemedicine. Each item was
assessed with a 5-point Likert scale with scores ranging 0-4
(O=strongly disagree, 1=disagree, 2=undecided, 3=agree,
4=strongly agree). The overall score could range from a
minimum of 0 to a maximum of 44.

Computer Skills Subsection

This subsection consisted of 13 items used to determine the
physician’sleve of information technology and computer skills.
Each item was assessed with a 4-point scale with scores of 0-3
(O=unskilled, 1=learner, 2=mediocre, 3=expert). The overall
score could range from a minimum of 0 to a maximum of 39.

Assessment of the Effect of COVID-19 on Telemedicine

The third section included severa questions on the effects of
the spread of COVID-19 on telemedicine, the role of
telemedicinein reducing in-person consultations, the time spent
on practicing telemedicine, the usability of telemedicine based
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on local internet settings, and therole of telemedicinein helping
physicians avoid or decrease the risk of infection potentially
resulting from internal conflictsin Libya.

Raw scores of each subsection of the
awareness-knowledge-attitude-skill ~ questionnaire  were
converted to percentages and compared with other group
variables. We considered scores of <49% as low, 50%-70% as
average, and =71% as high. The survey was conducted in
accordance with the Checklist for Reporting Results of Internet
E-Surveys[25].

Statistical Analysis

Descriptive dstatistics related to the general demographic
characteristics of the physicians were calculated. Frequency
and percentage values were used to describe these variables.
Mean (SD) values were used to describe continuous data. None
of the major continuous outcomes, including survey scores,
were normally distributed. Therefore, we analyzed them using
the Mann-Whitney U test to determine whether there were
significant differences between the two groups and the score of
each section. We performed the Kruskal-Wallis H test to
compare groups with =3 independent variables. The chi-square
test was used to determine potential associations between the
categorical groups. Statistical analysis was performed using
SPSS software (version 25.0, IBM Corp). A P value of <.05
was considered significant.

Ethical Consideration

The study procedures comply with the ethical standards of the
relevant national and institutional committee on human
experimentation, with the Helsinki Declaration of 1975, as
revised in 2008. Ethical approval (approval# 109.3-2020) for
this study was obtained from the Bioethics Committee at the
Biotechnology Research Centre (Tripoli, Libya). The survey
was conducted anonymously, and all participants provided
written informed consent before participating in the study.

Results

Telemedicine Awareness, Knowledge, Attitude, and
Skills of Health Care Workers
From among 800 health care workers who received the survey,

673 responded (response rate=84.1%). Among them, 299
(44.4%) were mae and 374 (55.6%) were femae. The
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participant cohort comprised 288 (42.8%) specialists or senior
physicians and 385 (57.2%) physicians in training. Table 1
summarizes the baseline demographic characteristics of the
study participants.

Most participants (n=631, 93.8%) had an average or high level
of computer and internet skills. Most participants (n=525, 78%)
had participated in training programs on telemedicine during
the COVID-19 pandemic. Most participants (n=639, 94.9%)
expressed their willingness to participate in such training
COUrSEesS.

The questionnaires assessed the physicians awareness,
knowledge, attitude, and skills of telemedicine. The assessment
scaleshad ahigh level of internal consistency (Cronbach a=.823
for awareness, Cronbach a=.735 for knowledge, Cronbach
0=.910 for attitude, and Cronbach a=.950 for skills).

Interestingly, 399 (59.3%) participants perceived telemedicine
asahelpful tool for elderly patients, and 486 (72.2%) specul ated
that telemedicine could be used by physiciansto obtain patients
electrocardiography and x-ray reportsfor medical consultation.
Some participants (n=178, 26.4%) specul ated that telemedicine
technologies can facilitate direct consultations. Only 28 (4.2%)
participants specul ated that laboratory findings could be shared
with patients through telemedicine technologies, and only 81
(12%) participants speculated that follow-up and treatment
response evaluation could be performed using telemedicine
technology.

Many participants (n=580, 86.2%) did not agree that patients
should have access to information regarding their medical
condition. However, 573 (85.1%) participants believed that
telemedicine could help bridge the gap between primary and
secondary care by fostering communication among physicians,
consultants, and nurses. Interestingly, 254 (37.7%) participants
had little or no experience using emails and sending files.

Data on physicians’ awareness, knowledge, attitude, and skills
of telemedicine are summarized in Table 2. In total, 377 (56%)
participants had high awareness scores, 582 (86.5%) had high
knowledge scores, 556 (82.6%) had high attitude scores, and
248 (36.8%) had high scoresfor computer skills of telemedicine
technology for all specialties. Overall, 132 (19.6%) participants
were not familiar with telemedicine technology, and 28 (4.2%)
had low telemedicine knowledge. In addition, 16 (2.4%)
participants had low attitude scores.
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Table 1. Baseline demographic characteristics of the study participants (N=673).

Variables Total Females (n=374) Males (n=299) P value
Agerange (years), n (%) .0072
<30 109 (16.2) 48 (12.8) 61 (20.4)
30-40 442 (65.7) 247 (66.0) 195 (65.2)
>40 122 (18.1) 79 (21.1) 43 (14.4)
Experience (years), mean (SD) 8.78 (8.09) 9.6 (8.54) 7.76 (7.38) 0012
Employment status, n (%) <.001P
Public sector 335 (49.8) 150 (40.1) 185 (61.9)
Private sector 82(12.2) 49 (13.1) 33(11.0)
Both 256 (38.0) 175 (46.8) 81(27.1)
Ability to use computers, n (%) 0042
Beginner 42(6.2) 15 (4.0) 27 (9.0)
Average 452 (67.2) 246 (65.8) 206 (68.9)
Professional 179 (26.6) 113(30.2) 66 (22.1)
Received training for telemedicine system, n (%) .37
Yes 525 (78.0) 287 (76.7) 238 (79.6)
No 148 (22.0) 87 (23.3) 61 (20.4)
Availability of atelemedicine unit in your department, n (%) .61
Yes 525 (78.0) 289 (77.3) 236 (78.9)
No 148 (22.0) 85 (22.7) 63 (21.1)
Department, n (%) <.001P
Internal medicine (including al subspecialties) 179 (26.6) 101 (27.0) 78(26.1)
Pediatrics 74 (11.0) 33(8.8) 41 (13.7)
Surgery (including all subspecialties) 160 (23.8) 131 (35.0) 29(9.7)
Gynecology and obstetrics 72 (10.7) 3(0.8) 69 (23.1)
Dermatology 36 (5.3) 11(2.9) 25(8.4)
Family medicine 64 (9.5) 38(10.2) 26 (8.7)
Psychiatry 25(3.7) 14 (3.7) 11 (3.7)
Other 63 (9.4) 43(11.5) 20 (6.7)
#P<.05.
bp<.001.

Table 2. Different levels of awareness, knowledge, attitude, and skills among health care workers in Libya (N=673).

Degree Awareness Knowledge Attitude Skills

Low (<49%), n (%) 132 (19.6) 28 (4.2) 16 (2.4) 226 (33.6)
Average (50%-70%), n (%) 164 (24.4) 63 (9.4) 101 (15.0) 199 (29.6)
High (=71%), n (%) 377 (56.0) 582 (86.5) 556 (82.6) 248 (36.8)

Table 3 compares awareness and knowledge scores, and Table
4 compares the attitude and skill scores among the study
participants. The Mann-Whitney U test was performed to
investigate significant differencesin the awareness, knowledge,
attitude, and computer skill scores between males and females.

https://www.jmir.org/2021/2/e20812
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Females had significantly higher mean awareness (P=.02) and
computer skill scores (P<.001) than maes. However, we
observed no significant differences in the mean knowledge
(P=.55) and attitude (P=.99) scores between malesand females.
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Table 3. Differencesin the awareness and knowledge scores of the study participants based on baseline demographic characteristics (N=673).

Variables Total, n (%) Awareness scores (range 0-100) Knowledge scores (range 0-100)
Mean (SD) U2or HPvalue Pvalue  Mean (SD) U or H value P value
Gender 49926 5° 02° 54460.5% 55
Male 109 (16.2) 69.9 (24.8) 83.0(16.4)
Female 442 (65.7) 66.5 (23.5) 835(17.1)
Employment status 2790 .25 2160 34
Public sector 335 (49.8) 68.0 (24.9) 83.1(16.6)
Private sector 82(12.2) 73.1(21.2) 86.0 (13.9)
Both 256 (38.0) 67.5 (24.3) 82.6 (17.7)
Ability to use the computer 41.97° <.0019 1.08° .37
Beginner 42 (6.2) 49.6 (28.1) 77.3 (24.9)
Average 452 (67.2) 67.1(23.8) 83.3(16.2)
Professional 179 (26.6) 76.3 (21.4) 84.6 (15.5)
Department 8.99° .25 10.68° 15
Internal medicine 179 (26.6) 67.4 (25.9) 82.4 (17.3)
Pediatrics 74 (11.0) 65.6 (24.6) 83.7(15.3)
Surgical specialties 160 (23.8) 66.9 (26.2) 80.8 (19.6)
Gynecology and obstetrics 72 (10.7) 73.4(18.2) 85.6 (15.8)
Dermatology 36 (5.3) 70.4 (20.4) 85.6 (12.4)
Family medicine 64 (9.5) 73.5(20.8) 86.4 (15.2)
Psychiatry 25(3.7) 73.7 (24.5) 89.5(8.2)
Other 63 (9.4) 64.3 (24.5) 82.3(15.2)

8\lann-Whitney U test for pairwise comparison of independent variables.

PK ruskal-Wallis H test for multi ple-group comparison of independent variables.
°P<.05.

dp<.001.
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Table 4. Differencesin the attitude and computer skill scores of the study participants based on their baseline demographic characteristics (N=673).

Variables Total, n (%) Attitude scores (range 0-100) Computer skill scores (range 0-100)
Mean (SD) U2or HPvalue Pvalue  Mean (SD) U or H value P value
Gender 55878.50 99 43475507 <.001
Male 109 (16.2) 79.8 (12.7) 56.4 (25.3)
Female 442 (65.7) 79.8 (14.3) 66.1(22.3)
Employment status 1.93° .38 4.17° 12
Public sector 335 (49.8) 80.3 (13.5) 60.1 (24.8)
Private sector 82(12.2) 80.7 (13.4) 66.1 (20.2)
Both 256 (38.0) 78.9 (13.7) 62.7 (24.3)
Ability to use the computer 13.46° 001 199.62° <.0019
Beginner 42 (6.2) 72.6 (15.7) 37.9(21.6)
Average 452 (67.2) 79.6 (13.3) 55.8 (20.5)
Professional 179 (26.6) 81.9(13.3) 82.4(19.3)
Department 16.67° 02° 2287 .002°
Internal medicine 179 (26.6) 78.3(13.9) 59.8 (25.8)
Pediatrics 74 (11.0) 79.6 (13.6) 56.5 (25.6)
Surgical specialties 160 (23.8) 78.9 (15.7) 67.1(21.9)
Gynecology and obstetrics 72 (10.7) 83.1(10.5) 56.5 (23.8)
Dermatology 36 (5.3) 80.4 (14.0) 55.3 (25.4)
Family medicine 64 (9.5) 82.8 (13.2) 63.6 (22.7)
Psychiatry 25(3.7) 83.1(8.9) 71.9 (24.7)
Other 63 (9.4) 78.4(10.9) 64.1(23.1)

8\lann-Whitney U test for pairwise comparison of independent variables.

PK ruskal-Wallis H test for multi ple-group comparison of independent variables.

®p<.05.
dp<.001.

We performed the Kruskal-Wallis H test to investigate
differences in the awareness, knowledge, attitude, and skill
scores of other categorical groups, including those based on
employment status, ability to use computers, and departments
of work. We observed no significant differences in the
awareness (P=.25), knowledge (P=.34), attitude (P=.38), and
computer skill (P=.12) scores among health care workers
employed at public, private, or both types of hospitals. We
observed significant differencesin the mean awareness (P<.001),
attitude (P=.001), and computer skill (P<.001) scores, where
the score distribution based on the ability to use computers was
not similar among these groups. We observed no significant
differences in the knowledge scores of the three groups based
on employment status (P=.34). Participants with professional
computer skills had significantly higher awareness (x%=14.5;

P<.001) and attitude (x%=13.5; P=.001) scores than those

without professional computer skills. Furthermore, we observed
significant differencesin the mean computer skill scoresamong

different groups (x%=199.6; P<.001). Overall, those who were
more capabl e of using computers displayed significantly higher

https://www.jmir.org/2021/2/e20812

computer skill scores than those who were lesser capable of
using computers.

We observed significant differencesin attitude scores (x%=16.7;
P=.02) and computer skills (x%=22.9; P=.002) among health
care workers in different departments. In particular, those
working in the departments of gynecology and obstetrics, family
medicine, and psychiatry had significantly higher attitude scores
(P=.02), while those in the department of psychiatry and those
in surgical specialties had significantly higher computer skill
scores (P=.002) than those of their counterparts in other
departments. However, awareness (P=.25) and knowledge
(P=.15) scores did not significantly differ among health care
workers in different departments.

Effects of COVID-19 on Telemedicine

Among the study participants, 638 (94.8%) thought that
telemedicine technology could be used to limit the spread of
COVID-19. Additionally, 630 (93.6%) participants thought that
telemedicine could help reduce hospital visits to avoid
COVID-19 transmission. However, only 283 (42.1%)
participants thought that telemedicine could replace traditional
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medical visitsduring the COVID-19 pandemic. In addition, 616
(91.5%) participants thought that the telemedicine system could
facilitate patient communication and cooperation with physicians
during the COVID-19 pandemic. Furthermore, 622 (92.4%)
participants thought that the use of telemedicine and remote
health care systems saved alot of time that was otherwise lost
in hospitals and clinics and that these remote services could
more rapidly provide medical advice. However, only 437
(64.9%) participantsthought that internet servicesin Libyamet
the demand for uninterrupted telemedicine services. Moreover,
121 (18%) participants thought that telemedicine could help
physicians avoid the issues of conflict and civil war in Libya
and decrease the risk of infection arising from these internal
conflicts. Interestingly, 575 (85.4%) participants thought that
telemedicine could potentially prevent physicians who worked
in unsafe environments from sensing insecurity during the civil
war. Additionaly, 606 (90%) participants thought that
telemedicine could help physiciansavoid therisk of contracting
and transmitting COVID-19. However, only 385 (57.2%)
participants thought that the telemedicine service technologies
would help improve the financia status of physicians.

Discussion

Principal Findings

Telemedicine has been introduced recently in transitional
countries, including Libya, to provide remote hedlth care
services, especially to patients with chronic diseases. In this
study, 377 (56%), 582 (86.5%), and 566 (82.6%) physicians
responding to our survey had high awareness, knowledge, and
attitude levels for telemedicine, respectively; however, only
248 (36.8%) participants had adequate or high computer skills.

The COVID-19 pandemic has placed greater emphasis on
telemedicine technology as ameans of providing adequate care
to patients without increasing the risk of SARS-CoV-2
transmission to patients during in-hospital clinic visits.
Additionally, telemedicine benefits health care workers because
it decreases the risk of infection among them, reduces stressin
the hospital, provides an adequate tool for treatment and
follow-up evaluation of their patients, and provides a suitable
approach for providing mental health services.

This study provides an overview of physicians awareness,
knowledge, attitude, and skill levels of telemedicine in a
transitional country that is afflicted with acivil war, afinancial
crisis, and a devastating health care system during the
COVID-19 pandemic [26-28].

Only 179 (26.6%) participants had professional computer skills,
while 452 (67.2%) and 42 (6.2%) participants had average and
beginner computer skill levels, respectively. Thus, overal, the
computer and information technology skills of the physicians
were inadequate. Such skills are crucia for the productive use
of telemedicine services. Therefore, we recommend software
and computer skill training programs for physicians who are
newly introduced to telemedicine technology in transitional
countries. Nonethel ess, the approach may be difficult even with
these skills. Among all our participants, 236 (35.1%) indicated
that the internet services in Libya were not sufficient to meet
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patient needs through telemedicine technology owing to
electricity and internet interruptionsin Libya after the civil war
[29]. Thisremainsyet another challengefor telemedicine service
providers, requiring immediate attention from internet providers
and tel ephone companies [30]. Many patients have complained
about the unavailability of these services owing to their high
demand during the COVID-19 pandemic.

Most study participants (n=556, 82.6%) had higher attitude
scores. This is important because attitude represents how
telemedicine was perceived by health care workers [31]. The
attitude of health care workers is an important factor in
understanding and accepting telemedicine technologies. For
such acceptance, the program developer needs to train health
care workers and make the telemedicine programs usable for
them [32].

Knowledge and attitude are important for the acceptance of
telemedicine by health care workers. In this study, 582 (86.5%)
participants had high knowledge scores; this value is higher
than that reported previously in Germany (where approximately
63% of individuals had some telemedicine knowledge) [33].
Another study conducted in Lagos[34] reported that only 60.9%
of participants had telemedicine knowledge. Furthermore,
another study conducted in Pakistan [35] reported an average
level of telemedicine knowledge among health care workers.
Further initiatives and commitments are required to expand the
use of telemedicine and increaseits efficiency, especially among
health care professionals in a postconflict setting. There is a
need for greater understanding of telemedicine among health
care practitioners, particularly those who are new telemedicine
users. Hence, it isimportant to addressthe financial and physical
access—elated obstaclesto telemedicine [36].

There are several constraints in the implementation of
telemedicine in transitional countries, especially in emergency
settings, notwithstanding the implementation of strategies to
reduce the risk of exposure to the virus during the COVID-19
pandemic. Certain technical issues and the need to train health
care workersto provide adequate telemedicine services need to
be addressed. The COVID-19 pandemic has put a strain on
hospital health care workers and has posed challenges to
politicians, managers, and practitionerswith regard to the limits
of the broader health care infrastructure and assumptions that
have restricted its potential for swift and innovative reforms
[30,37,38].

Limitations

Our study was limited to Libya; hence, our findings may not
be generalizable to the populations of other countries.
Furthermore, the cross-sectional design of our study does not
allow for drawing concrete conclusions establishing causation
between variables. In addition, our study doesnot provide details
regarding the types of telemedicine technologies and how they
can be implemented, along with patients attitude toward
telemedicine. Further studies on telemedicine are required to
provide qualitative measures of health care servicesto patients,
to assess the access to health care services in other transitional
countries, and to determine whether these telemedicine
adaptations benefit patients, especially those with chronic
illnesses and psychiatric morbidities[39-41]. Additionally, there
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is a need to determine the cost benefit of these services and
whether modifications are required in these services.

Conclusions

The consequences of the COVID-19 pandemic are expected to
be long lasting. Hence, policy programs, such as telemedicine
services, which aim to address obstacles to medical treatment
owing to physical distancing measures, are also required to be

Elhadi et al

provided over a long term [42]. Therefore, there is a need to
train and support health care workers and initiate government
programs that provide adequate and supportive health care
services to patients in transitional countries and to respond to
issues regarding the access to these services, including internet
access and advertisements, and socia programsthat help patients
understand how to use these services.

Acknowledgments
This study did not receive any specific grant from funding agenciesin the public, commercial, or not-for-profit sectors.

Conflicts of Interest
None declared.

References

1.

10.

11.

12.

13.

14.

15.

16.

https://www.jmir.org/2021/2/e20812

Chan JF, Yuan S, Kok K, ToKK, ChuH, Yang J, et a. A familial cluster of pneumonia associated with the 2019 novel
coronavirusindicating person-to-person transmission: astudy of afamily cluster. Lancet 2020 Feb 15;395(10223):514-523
[EREE Full text] [doi: 10.1016/S0140-6736(20)30154-9] [Medline: 31986261]

ZhouF, YuT,DuR,FanG, LiuY, Liu Z, et a. Clinical course and risk factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: aretrospective cohort study. Lancet 2020 Mar 28;395(10229):1054-1062 [FREE Full text]
[doi: 10.1016/S0140-6736(20)30566-3] [Medline: 32171076]

Zhou P, Yang X, Wang X, Hu B, Zhang L, Zhang W, et al. A pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature 2020 Mar;579(7798):270-273 [FREE Full text] [doi: 10.1038/s41586-020-2012-7] [Medline:
32015507]

Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed 2020 Mar 19;91(1):157-160 [FREE Full
text] [doi: 10.23750/abm.v91i1.9397] [Medline: 32191675]

Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. Lancet Infect Dis 2020
May;20(5):533-534 [FREE Full text] [doi: 10.1016/S1473-3099(20)30120-1] [Medline: 32087114]

Coronavirus disease (COVID-19) advice for the public. World Health Organization. 2021. URL: https://www.who.int/
emergenci es/di seases/novel -coronavirus-2019/advice-for-public [accessed 2021-02-22]

Yan'Y, ShinWI, Pang YX, Meng Y, Lai J, You C, et al. The First 75 Days of Novel Coronavirus (SARS-CoV-2) Outbreak:
Recent Advances, Prevention, and Treatment. Int J Environ Res Public Health 2020 Mar 30;17(7):2323 [FREE Full text]
[doi: 10.3390/ijerph17072323] [Medline: 32235575]

Orozco-Beltran D, Sanchez-MollaM, Sanchez JJ, Mira JJ, ValCronic Research Group. Telemedicine in Primary Care for
Patients With Chronic Conditions: The Val Cronic Quasi-Experimenta Study. JMed Internet Res 2017 Dec 15;19(12):e400.
[doi: 10.2196/jmir.7677] [Medline: 29246881]

Ohannessian R, Duong TA, Odone A. Global Telemedicine Implementation and Integration Within Health Systemsto
Fight the COVID-19 Pandemic: A Call to Action. IMIR Public Health Surveill 2020 Apr 02;6(2):€18810 [FREE Full text]
[doi: 10.2196/18810] [Medline: 32238336]

Lin C, Tseng W, Wu J, Tay J, Cheng M, Ong H, et al. A Double Triage and Telemedicine Protocol to Optimize Infection
Control in an Emergency Department in Taiwan During the COVID-19 Pandemic: Retrospective Feasibility Study. JMed
Internet Res 2020 Jun 23;22(6):€20586 [FREE Full text] [doi: 10.2196/20586] [Medline: 32544072]

LiuS, YangL, Zhang C, Xiang Y, LiuZ, Hu S, et al. Online mental health servicesin Chinaduring the COVID-19 outbreak.
Lancet Psychiatry 2020 Apr;7(4):e17-e18 [FREE Full text] [doi: 10.1016/S2215-0366(20)30077-8] [Medline: 32085841]
Li W, Yang Y, LiuZ, Zhao Y, Zhang Q, Zhang L, et a. Progression of Mental Health Services during the COVID-19
Outbreak in China. Int JBiol Sci 2020;16(10):1732-1738 [FREE Full text] [doi: 10.7150/ijbs.45120] [Medline: 32226291]
Zhou X, Snoswell CL, Harding LE, Bambling M, Edirippulige S, Bai X, et a. The Role of Telehealth in Reducing the
Mental Health Burden from COVID-19. Telemed J E Health 2020 Apr;26(4):377-379. [doi: 10.1089/tmj.2020.0068]
[Medline: 32202977]

Greenhalgh T, Wherton J, Shaw S, Morrison C. Video consultations for covid-19. BMJ 2020 Mar 12;368:m998. [doi:
10.1136/bmj.m998] [Medline: 32165352]

Hollander JE, Carr BG. Virtually Perfect? Telemedicine for Covid-19. N Engl J Med 2020 Apr 30;382(18):1679-1681.
[doi: 10.1056/NEJM p2003539] [Medline: 32160451]

Hong Z, Li N, Li D, Li J, Li B, Xiong W, et al. Telemedicine During the COVID-19 Pandemic: Experiences From Western
China. JMed Internet Res 2020 May 08;22(5):€19577 [FREE Full text] [doi: 10.2196/19577] [Medline: 32349962]

JMed Internet Res 2021 | vol. 23 | iss. 2| €20812 | p. 8
(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)30154-9
http://dx.doi.org/10.1016/S0140-6736(20)30154-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31986261&dopt=Abstract
http://europepmc.org/abstract/MED/32171076
http://dx.doi.org/10.1016/S0140-6736(20)30566-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32171076&dopt=Abstract
http://europepmc.org/abstract/MED/32015507
http://dx.doi.org/10.1038/s41586-020-2012-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32015507&dopt=Abstract
http://europepmc.org/abstract/MED/32191675
http://europepmc.org/abstract/MED/32191675
http://dx.doi.org/10.23750/abm.v91i1.9397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32191675&dopt=Abstract
http://europepmc.org/abstract/MED/32087114
http://dx.doi.org/10.1016/S1473-3099(20)30120-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32087114&dopt=Abstract
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.mdpi.com/resolver?pii=ijerph17072323
http://dx.doi.org/10.3390/ijerph17072323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32235575&dopt=Abstract
http://dx.doi.org/10.2196/jmir.7677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29246881&dopt=Abstract
https://publichealth.jmir.org/2020/2/e18810/
http://dx.doi.org/10.2196/18810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32238336&dopt=Abstract
https://www.jmir.org/2020/6/e20586/
http://dx.doi.org/10.2196/20586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32544072&dopt=Abstract
http://europepmc.org/abstract/MED/32085841
http://dx.doi.org/10.1016/S2215-0366(20)30077-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32085841&dopt=Abstract
https://www.ijbs.com/v16p1732.htm
http://dx.doi.org/10.7150/ijbs.45120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32226291&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2020.0068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202977&dopt=Abstract
http://dx.doi.org/10.1136/bmj.m998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32165352&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp2003539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32160451&dopt=Abstract
https://www.jmir.org/2020/5/e19577/
http://dx.doi.org/10.2196/19577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32349962&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Elhadi et al

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Tom-AbaD, Olaleye A, Olayinka AT, Nguku P, Waziri N, Adewuyi P, et a. Innovative Technological Approach to Ebola
Virus Disease Outbreak Response in Nigeria Using the Open Data Kit and Form Hub Technology. PLoS One
2015;10(6):e0131000 [FREE Full text] [doi: 10.1371/journal.pone.0131000] [Medline: 26115402]

Chang T, Lee J, Wu S. The telemedicine and teleconsultation system application in clinical medicine. In: Conf Proc IEEE
Eng Med Biol Soc. 2004 Presented at: The 26th Annual International Conference of the IEEE Engineering in Medicine
and Biology Society; 1-5 September 2004; San Francisco, CA p. 3392-3395. [doi: 10.1109/|EM BS.2004.1403953]
Wootton R. Recent advances: Telemedicine. BMJ 2001 Sep 08;323(7312):557-560 [FREE Full text] [doi:
10.1136/bmj.323.7312.557] [Medline: 11546704]

Ryu S. Telemedicine: Opportunities and Devel opmentsin Member States: Report on the Second Global Survey on eHealth
2009 (Global Observatory for eHealth Series, Volume 2). Healthc Inform Res 2012;18(2):153 [FREE Full text] [doi:
10.4258/hir.2012.18.2.153]

Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19 transforms health care through telemedicine: Evidence from
thefield. JAm Med Inform Assoc 2020 Jul 01;27(7):1132-1135 [FREE Full text] [doi: 10.1093/jamia/ocaal72] [Medline:
32324855]

Reeves JJ, Hollandsworth HM, Torriani FJ, Taplitz R, Abeles S, Tai-Seale M, et al. Rapid response to COVID-19: health
informatics support for outbreak management in an academic health system. J Am Med Inform Assoc 2020 Jun
01;27(6):853-859 [FREE Full text] [doi: 10.1093/jamia/ocaal37] [Medline: 32208481]

Hanlon P, DainesL, Campbell C, McKinstry B, Weller D, Pinnock H. Telehealth Interventionsto Support Self-Management
of Long-Term Conditions: A Systematic Metareview of Diabetes, Heart Failure, Asthma, Chronic Obstructive Pulmonary
Disease, and Cancer. JMed Internet Res 2017 May 17;19(5):e172 [FREE Full text] [doi: 10.2196/jmir.6688] [Medline:
28526671]

Zayapragassarazan Z, Kumar S. Awareness, Knowledge, Attitude and Skills of Telemedicine among Health Professional
Faculty Working in Teaching Hospitals. J Clin Diagn Res 2016 Mar;10(3):JC01-JC04 [FREE Full text] [doi:
10.7860/JCDR/2016/19080.7431] [Medline: 27134899]

Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
JMed Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

Elhadi M, Msherghi A, Alkeelani M, Alsuyihili A, Khaled A, Buzreg A, et a. Concerns for low-resource countries, with
under-prepared intensive care units, facing the COVID-19 pandemic. Infect Dis Health 2020 Nov;25(4):227-232 [FREE
Full text] [doi: 10.1016/].idh.2020.05.008] [Medline: 32631682]

Elhadi M, Msherghi A, Alkeelani M, Zorgani A, Zaid A, Alsuyihili A, et al. Assessment of Healthcare Workers' Levels of
Preparedness and Awareness Regarding COVID-19 Infection in Low-Resource Settings. Am J Trop Med Hyg 2020
Aug;103(2):828-833 [FREE Full text] [doi: 10.4269/ajtmh.20-0330] [Medline: 32563273]

Elhadi M, Msherghi A, Elgzairi M, Alsuyihili A, Elkhafeefi F, Bouhuwaish A, et a. Assessment of the preparedness of
obstetrics and gynecology healthcare systems during the COVID-19 pandemic in Libya. Int J Gynaecol Obstet 2020
Sep;150(3):406-408. [doi: 10.1002/ijg0.13273] [Medline: 32538491]

Elhadi M, Msherghi A. COVID-19 and civil war in Libya: the current situation. Pathog Glob Health 2020 Jul;114(5):230-231.
[doi: 10.1080/15575330.2020.1769292] [Medline: 32432976]

Angood PB. Telemedicine, the Internet, and world wide web: overview, current status, and relevance to surgeons. World
J Surg 2001 Nov;25(11):1449-1457. [doi: 10.1007/s00268-001-0130-4] [Medline: 11760749]

Ayatollahi H, Sarabi FZP, Langarizadeh M. Clinicians Knowledge and Perception of Telemedicine Technology. Perspect
Health Inf Manag 2015;12:1c [FREE Full text] [Medline: 26604872]

Ward R, Stevens C, Brentnall P, Briddon J. The attitudes of health care staff to information technology: a comprehensive
review of the research literature. Health Info Libr J 2008 Jun;25(2):81-97 [EREE Full text] [doi:
10.1111/j.1471-1842.2008.00777.x] [Medline: 18494643]

Tomas C, Oliveira E, Sousa D, Uba-Chupel M, Furtado G, Rocha C, et al. Proceedings of the 3rd IPLeirid’s International
Health Congress. In: BMC Health Serv Res. 2016 Jul 06 Presented at: 3rd IPLeiria’s International Health Congress; 6-7
May 2016; Leiria, Portugal p. 200 URL: https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1423-5
[doi: 10.1186/s12913-016-1423-5]

Joseph L, Shittu L, Adesanya O, Mathew C, 1zegbu, Oluwole A. Knowledge and perception of health workers towards
tele-medicine application in a new teaching hospital in Lagos. Sci Res Essays 2007;2(1):016-019 [FREE Full text]
Ashfag A, Memon SF, Zehra A, Barry S, Jawed H, Akhtar M, et al. Knowledge and Attitude Regarding Telemedicine
Among Doctorsin Karachi. Cureus 2020 Feb 09;12(2):e6927 [FREE Full text] [doi: 10.7759/cureus.6927] [Medline:
32190480Q]

Woodward A, Fyfe M, Handuleh J, Patel P, Godman B, Leather A, et al. Diffusion of e-health innovationsin 'post-conflict'
settings: a qualitative study on the personal experiences of health workers. Hum Resour Health 2014 Apr 23;12:22 [FREE
Full text] [doi: 10.1186/1478-4491-12-22] [Medline: 24754997]

Lonergan PE, Washington lii SL, Branagan L, Gleason N, Pruthi RS, Carroll PR, et al. Rapid Utilization of Telehealth in
a Comprehensive Cancer Center as a Response to COVID-19: Cross-Sectional Analysis. JMed Internet Res 2020 Jul
06;22(7):€19322 [FREE Full text] [doi: 10.2196/19322] [Medline: 32568721]

https://www.jmir.org/2021/2/e20812 JMed Internet Res 2021 | vol. 23 | iss. 2| €20812 | p. 9

(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0131000
http://dx.doi.org/10.1371/journal.pone.0131000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26115402&dopt=Abstract
http://dx.doi.org/10.1109/IEMBS.2004.1403953
http://europepmc.org/abstract/MED/11546704
http://dx.doi.org/10.1136/bmj.323.7312.557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11546704&dopt=Abstract
https://e-hir.org/journal/view.php?id=10.4258/hir.2012.18.2.153
http://dx.doi.org/10.4258/hir.2012.18.2.153
http://europepmc.org/abstract/MED/32324855
http://dx.doi.org/10.1093/jamia/ocaa072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324855&dopt=Abstract
http://europepmc.org/abstract/MED/32208481
http://dx.doi.org/10.1093/jamia/ocaa037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32208481&dopt=Abstract
https://www.jmir.org/2017/5/e172/
http://dx.doi.org/10.2196/jmir.6688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28526671&dopt=Abstract
http://europepmc.org/abstract/MED/27134899
http://dx.doi.org/10.7860/JCDR/2016/19080.7431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27134899&dopt=Abstract
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://europepmc.org/abstract/MED/32631682
http://europepmc.org/abstract/MED/32631682
http://dx.doi.org/10.1016/j.idh.2020.05.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32631682&dopt=Abstract
http://europepmc.org/abstract/MED/32563273
http://dx.doi.org/10.4269/ajtmh.20-0330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32563273&dopt=Abstract
http://dx.doi.org/10.1002/ijgo.13273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32538491&dopt=Abstract
http://dx.doi.org/10.1080/15575330.2020.1769292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32432976&dopt=Abstract
http://dx.doi.org/10.1007/s00268-001-0130-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11760749&dopt=Abstract
http://europepmc.org/abstract/MED/26604872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26604872&dopt=Abstract
https://doi.org/10.1111/j.1471-1842.2008.00777.x
http://dx.doi.org/10.1111/j.1471-1842.2008.00777.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18494643&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1423-5
http://dx.doi.org/10.1186/s12913-016-1423-5
https://poseidon01.ssrn.com/delivery.php?ID=586024090004105065090103030114118105036053067045062087091090092119013064085098095104033016012031048048013081081027096094113018009094094009064090094020113089119094127055062048111123125086102125070003093092026080092018090002030121075016017030111031103101&EXT=pdf&INDEX=TRUE
http://europepmc.org/abstract/MED/32190480
http://dx.doi.org/10.7759/cureus.6927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32190480&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/1478-4491-12-22
https://human-resources-health.biomedcentral.com/articles/10.1186/1478-4491-12-22
http://dx.doi.org/10.1186/1478-4491-12-22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24754997&dopt=Abstract
https://www.jmir.org/2020/7/e19322/
http://dx.doi.org/10.2196/19322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32568721&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Elhadi et al

38.

39.

40.

41.

42.

XuH, Huang S, Qiu C, Liu S, Deng J, Jiao B, et a. Monitoring and Management of Home-Quarantined Patients With
COVID-19 Using a WeChat-Based Telemedicine System: Retrospective Cohort Study. JMed Internet Res 2020 Jul
02;22(7):€19514. [doi: 10.2196/19514] [Medline: 32568727]

Ming W, Mackillop LH, Farmer AJ, Loerup L, Bartlett K, Levy JC, et al. Telemedicine Technologies for Diabetesin
Pregnancy: A Systematic Review and Meta-Analysis. JMed Internet Res 2016 Nov 09;18(11):e290 [ FREE Full text] [doi:
10.2196/jmir.6556] [Medline: 27829574]

Berrouiguet S, Baca-Garcia E, Brandt S, Walter M, Courtet P. Fundamentals for Future Mobile-Health (mHealth): A
Systematic Review of Mobile Phone and Web-Based Text Messaging in Mental Health. JMed Internet Res 2016 Jun
10;18(6):€135 [FREE Full text] [doi: 10.2196/jmir.5066] [Medline: 27287668]

Jiang X, Ming W, You JH. The Cost-Effectiveness of Digital Health Interventions on the Management of Cardiovascular
Diseases: Systematic Review. JMed Internet Res 2019 Jun 17;21(6):€13166 [ FREE Full text] [doi: 10.2196/13166] [Medline:
31210136]

O'Brien M, McNicholasF. The Use of Telepsychiatry During COVID-19 and Beyond. Ir JPsychol Med 2020 May 21:1-17.
[doi: 10.1017/ipm.2020.54]

Edited by G Eysenbach, G Fagherazzi; submitted 29.05.20; peer-reviewed by R Ohannessian, B Clay, H Ayatollahi; comments to
author 13.07.20; revised version received 22.07.20; accepted 03.09.20; published 25.02.21

Please cite as:

Elhadi M, Elhadi A, Bouhuwaish A, Bin Alshiteewi F, ElImabrouk A, Alsuyihili A, Alhashimi A, Khel S Elgherwi A, Alsoufi A, Albakoush
A, Abdulmalik A

Telemedicine Awareness, Knowledge, Attitude, and Skills of Health Care Workers in a Low-Resource Country During the COVID-19
Pandemic: Cross-sectional Study

J Med Internet Res 2021;23(2):€20812

URL: https://mww.jmir.org/2021/2/e20812

doi: 10.2196/20812

PMID: 33600350

©Muhammed Elhadi, Ahmed Elhadi, Ahmad Bouhuwaish, Fatimah Bin Alshiteewi, Amna Elmabrouk, Ali Alsuyihili, Ayiman
Alhashimi, Samer Khel, Alsafa Elgherwi, Ahmed Alsoufi, Ahmed Albakoush, Abdulmuez Abdulmalik. Originally published in
the Journal of Medical Internet Research (http://www.jmir.org), 25.02.2021. Thisis an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
aswell asthis copyright and license information must be included.

https://www.jmir.org/2021/2/e20812 JMed Internet Res 2021 | vol. 23 | iss. 2 | e20812 | p. 10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.2196/19514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32568727&dopt=Abstract
https://www.jmir.org/2016/11/e290/
http://dx.doi.org/10.2196/jmir.6556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27829574&dopt=Abstract
https://www.jmir.org/2016/6/e135/
http://dx.doi.org/10.2196/jmir.5066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287668&dopt=Abstract
https://www.jmir.org/2019/6/e13166/
http://dx.doi.org/10.2196/13166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31210136&dopt=Abstract
http://dx.doi.org/10.1017/ipm.2020.54
https://www.jmir.org/2021/2/e20812
http://dx.doi.org/10.2196/20812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33600350&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

