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Abstract
Background: To mitigate the effect of the COVID-19 pandemic, health care systems worldwide have implemented telemedicine
technologies to respond to the growing need for health care services during these unprecedented times. In the United Arab
Emirates, video and audio consultations have been implemented to deliver health services during the pandemic.
Objective: This study aimed to evaluate whether differences exist in physicians’ attitudes and perceptions of video and audio
consultations when delivering telemedicine services during the COVID-19 pandemic.
Methods: This survey was conducted on a cohort of 880 physicians from outpatient facilities in Abu Dhabi, which delivered
telemedicine services during the COVID-19 pandemic between November and December 2020. In total, 623 physicians responded
(response rate=70.8%). The survey included a 5-point Likert scale to measure physician’s attitudes and perceptions of video and
audio consultations with reference to the quality of the clinical consultation and the professional productivity. Descriptive statistics
were used to describe physicians’ sociodemographic characteristics (age, sex, designation, clinical specialty, duration of practice,
and previous experience with telemedicine) and telemedicine modality (video vs audio consultations). Regression models were
used to assess the association between telemedicine modality and physicians’ characteristics with the perceived outcomes of the
web-based consultation.
Results: Compared to audio consultations, video consultations were significantly associated with physicians’ confidence toward
managing acute consultations (odds ratio [OR] 1.62, 95% CI 1.2-2.21; P=.002) and an increased ability to provide patient education
during the web-based consultation (OR 2.21, 95% CI 1.04-4.33; P=.04). There was no significant difference in physicians’
confidence toward managing long-term and follow-up consultations through video or audio consultations (OR 1.35, 95% CI
0.88-2.08; P=.17). Video consultations were less likely to be associated with a reduced overall consultation time (OR 0.69, 95%
CI 0.51-0.93; P=.02) and reduced time for patient note-taking compared to face-to-face visits (OR 0.48, 95% CI 0.36-0.65;
P<.001). Previous experience with telemedicine was significantly associated with a lower perceived risk of misdiagnosis (OR
0.46, 95% CI 0.3-0.71; P<.001) and an enhanced physician-patient rapport (OR 2.49, 95% CI 1.26-4.9; P=.008).
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Conclusions: These results indicate that video consultations should be adopted frequently in the new remote clinical consultations.
Previous experience with telemedicine was associated with a 2-fold confidence in treating acute conditions, less than a half of
the perceived risk of misdiagnosis, and an increased ability to provide patients with health education and enhance the
physician-patient rapport. Additionally, these results show that audio consultations are equivalent to video consultations in
providing remote follow-up care to patients with chronic conditions. These findings may be beneficial to policymakers of e-health
programs in low- and middle-income countries, where audio consultations may significantly increase access to geographically
remote health services.
(JMIR Med Inform 2021;9(6):e29251) doi: 10.2196/29251
KEYWORDS
audio consultation; clinical decision-making; clinical training; communication; COVID-19; outpatient department; perception;
telemedicine; United Arab Emirates; video consultation

Introduction
The COVID-19 pandemic has caused an enormous burden on
the health care system and health care delivery worldwide [1-4].
As social distancing and quarantining became the new normal,
face-to-face clinical visits plummeted, causing the health care
system to rapidly shift to telemedicine to leverage their response
to the pandemic [5-8]. Telemedicine created new opportunities
for patient care in the context of the COVID-19 pandemic and
thus reduced health care disparities [9,10]. Telemedicine is
available in various modalities including patient portals, emails,
text messages, telemonitoring, store-and-forward, audio
consultations, and real-time video consultations [10-13]. The
wide variety in communication channels offer different
opportunities for providers to manage patients who are in
quarantine or live in remote areas, which reduces the risk of
disease transmission and improves access to health care services
[5,9,14,15].
Owing to the growing concern regarding the risk of workplace
transmission, the use of telemedicine services increased globally
[16-19], and the United Arab Emirates is no different. In March
2020, Abu Dhabi launched its first Telemedicine Virtual
Outpatient Clinic to support the continuity of patient care [20].
It has been estimated that within only 1 month, physicians across
Abu Dhabi SEHA hospitals performed over 28,000 virtual
consultations [21,22].
Studies conducted on telemedicine during the COVID-19
pandemic, while yielding meaningful insights on its role, have
largely been based on physician knowledge of telemedicine in
specific subspecialities and have been limited to descriptive
data of certain encounters rather than quantifying their
association. Currently, the effect of video vs audio consultations
on physicians’ attitude toward telemedicine is unclear [23,24].
Moreover, barriers against its full implementation beyond the
context of the COVID-19 pandemic remain unexplored.
Identifying these barriers within each modality, which prevent
their successful adoption by health care providers, is essential
for directing future infrastructure to modernize the health care
system and improve telemedicine utilization and outcomes. This
study aimed to describe physicians’ attitudes toward the use of
telemedicine services in Abu Dhabi during the COVID-19
pandemic. We also aimed to explore the effects of audio vs
video consultations and physicians’ sociodemographic
characteristics on their confidence during the clinical
https://medinform.jmir.org/2021/6/e29251
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consultation, perceived quality of care, and perceived effects
of professional productivity. Future studies are needed to
objectively assess the effect of telemedicine modalities on the
quality of care and professional productivity and to guide future
infrastructure investments to assure embracing this new
opportunity to provide high-quality health care to a larger
number of patients in the post–COVID-19 era.

Methods
Study Design and Ethics Approval
This was a survey-based study conducted on physicians in
outpatient facilities in Abu Dhabi, which provided telemedicine
services during the COVID-19 pandemic between November
and December 2020. Ethics approval was obtained from the
institutional review board of Khalifa University (protocol#
H21-006-2020) and of the Abu Dhabi COVID-19 Research
Committee of the Department of Health in Abu Dhabi
(reference#
DOH/CVDC/2020/1747).
Surveys
were
administered through the Department of Health and SEHA,
these being the major health authorities in Abu Dhabi. The
institutional review board or ethics committee at each
participating institution approved the study protocol and survey.
Electronic written consent was waived for this data-only study
owing to the deidentified nature of this survey. The present
study followed the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) reporting guidelines
for cross-sectional studies [25].

Subject Selection and the Inclusion and Exclusion
Criteria
The survey was administered to a cohort of 880 physicians at
outpatient facilities in Abu Dhabi, who met the following
inclusion criteria: being a physician practicing at an outpatient
facility in Abu Dhabi and providing audio or video consultations
during the COVID-19 pandemic from January to November
2020. Exclusion criteria were being of another allied health care
profession such as nurses, pharmacists, and technicians (as our
study targeted physicians only) or physicians who did not work
at outpatient departments and who did not use telemedicine
during the COVID-19 pandemic. From a total of 880 physicians
listed, 623 responded to the survey (response rate=70.8%).
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Survey Development, Piloting, and Data Collection
A web-based structured survey containing multiple-choice
questions was developed by reviewing published telemedicine
surveys and their instruments [26-28]. The web-based survey
had 6 components, which contained a total of 42 questions
related to physicians’ perceptions and attitudes toward
telemedicine. A pilot survey was conducted, which included a
cohort of 25 physicians in Abu Dhabi, who frequently used
telemedicine during the COVID-19 pandemic. The main
web-based survey was developed using the Microsoft Forms
platform (Microsoft Corp) and was sent to the physicians at
outpatient facilities via the hospital’s internal email system. To
reduce the risk of attrition bias, we ensured generating a good
rapport between on-site principal investigators and the study
participants by sending customized invitations [29,30].
Furthermore, a follow-up email was sent 1 week apart from the
initial date of survey distribution to remind nonresponders to
participate in the survey.

Study Variables and Outcomes
This was a self-administered survey that gathered data on
physicians’ sociodemographic characteristics including age,
sex, telemedicine modality, clinical specialty, designation,
number of years in practice, and past experience with
telemedicine. We also gathered data using a 5-point Likert scale
to assess (1) physicians’ current experience with telemedicine,
(2) perceived quality of the web-based clinical consultation, (3)
satisfaction with telemedicine, (4) perceived professional
productivity compared to traditional face-to-face visits, (5)
willingness to use telemedicine after the pandemic, and (6)
perceived barriers to telemedicine use. Data on these 6
components were gathered to understand the telemedicine
experience better during the COVID-19 pandemic and to gain
insights into the preparedness of the digital health care response
for any potential crisis. We defined “acute remote care
consultation” as any remote consultation made for the first time
owing to an urgent medical complaint, the onset of a new
disease, or a follow-up case that has not received a consultation
for more than 6 months. Furthermore, “chronic remote care
consultation” was defined as any remote follow-up consultation
within 6 months of the initial in-person visit for a long-term
medical condition [31].

Statistical Analysis

Alhajri et al
2 main parts. While the first set of outcomes was related to the
perceived quality of clinical consultations, the second set of
outcomes tested physicians’ professional productivity with
telemedicine over face-to-face consultations.
Descriptive statistics characterizing the study cohort were
reported as frequency and percentage values for all variables.
To compare the responses to our survey questions with regard
to video and audio consultations, we performed chi-square
analysis at a significance level of .05.
We used ordered logistic regression analyses to investigate the
association between outcome variables and the modality,
adjusting for confounding factors such as sociodemographic
characteristics. A forced-entry approach was adopted to consider
the variance inflation factor (VIF) diagnostic to prevent
obtaining unreliable estimates of coefficients and odds ratios
(ORs) owing to high correlations among predictor variables.
Considering the high VIF for the variable of the number of years
in practice (VIF>4), we excluded this variable and confirmed
that multicollinearity is not a concern in the final models
(VIF=1.51). Further, the Akaike information criterion was used
to assess the fit of the models after excluding the variable of
the number of years in practice. Survey questions were answered
on a 5-point Likert scale where 5=“strongly agree”, 4=“agree”,
3=“neutral”, 2=“disagree”, and 1=“strongly disagree”. However,
owing to limited observations toward the extreme ends of the
scale (“strongly agree” and “strongly disagree”), we merged
the responses of “strongly agree” and “agree” under positive
responses and “strongly disagree” and “disagree” under negative
responses together as these 2 statements were found to involve
the same attitude continuum toward the question [32]; these
were grouped under “disagreement,” “neutral,” and “agreement.”
The outcomes of the regression models were reported as ORs
with 95% CI values, and P<.05 indicated significance. Statistical
analyses were performed using STATA (version 16.1, Stata
Corp).

Results
Overall, 623 physicians completed the survey, of whom 347
(55.7%) conducted only audio consultations and 276 (44.3%)
conducted only video consultations during the COVID-19
pandemic. The sociodemographic descriptive characteristics of
the 2 groups are summarized and compared in Table 1.

Differences between video and audio consultations were
investigated using various outcome variables, which included
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Table 1. Sociodemographic characteristics of the physicians included in the study (N=623) and descriptive statistics by modality.
Sociodemographic characteristics

Audio consultations (n=347), n (%) Video consultations (n=276), n (%) Total, n (%)

Sex

P value
.04

Female

163 (46.97)

107 (38.77)

270 (43.34)

Male

184 (53.03)

169 (61.23)

353 (56.66)

Age (years)

.52

≤39

87 (25.07)

59 (21.38)

146 (23.43)

40-49

138 (39.77)

116 (42.03)

254 (40.77)

50-59

83 (23.92)

62 (22.46)

145 (23.27)

≥60

39 (11.24)

39 (14.13)

78 (12.52)

Specialty

.23

Internal medicine

213 (61.38)

186 (67.39)

399 (64.04)

Surgical specialties

38 (10.95)

22 (7.97)

60 (9.63)

Family medicine

76 (21.90)

48 (17.39)

124 (19.90)

Othersa

20 (5.76)

20 (7.25)

40 (6.42)

Physician designation

.13

General physician

62 (17.87)

41 (14.86)

103 (16.53)

Resident

8 (2.31)

3 (1.09)

11 (1.77)

Specialist

189 (54.47)

175 (63.41)

364 (58.43)

Consultant

88 (25.36)

57 (20.65)

145 (23.27)

Number of years in practice

.32

≤4

16 (4.61)

10 (3.62)

26 (4.17)

5-9

52 (14.99)

33 (11.96)

85 (13.64)

10-20

132 (38.04)

124 (44.93)

256 (41.09)

>20

147 (42.36)

109 (39.49)

256 (41.09)

Past experience with telemedicine

.09

Never used

256 (73.78)

219 (79.35)

475 (76.24)

Used a few times

75 (21.61)

41 (14.86)

116 (18.62)

Used frequently

16 (4.61)

16 (5.80)

32 (5.14)

a

Other specialties include speech therapy, dentistry, physical medicine and rehabilitation, anesthesiology, emergency medicine, occupational therapy,
radiology, aviation and occupational health, periodontics, gynecology center, nutrition, urgent care, prosthodontics, and critical care medicine.

Sociodemographic Characteristics
Compared to physicians who provided audio consultations,
those who provided video consultations were predominantly
male (61.23% vs 53.03%, respectively; P=.04), middle-aged
(40-49 years: 42.03% vs 39.77%, 50-59 years: 22.46% vs
23.92%, ≥60 years: 14.13% vs 11.24%; P=.52), and had a
different specialty distribution with most belonging to internal
medicine subspecialities (67.39% vs 61.38%; P=.23).
Additionally, physicians who provided video consultations were
mostly specialists with 10-20 years of experience in practice.
In relation to previous experience with telemedicine modalities,
there was a variation in responses. The majority of physicians
who provided video consultations during the COVID-19
pandemic reported that they had never used this form of
telemedicine previously, compared to their counterparts who
provided audio consultations (79.35% vs 73.78%, respectively;
https://medinform.jmir.org/2021/6/e29251
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P=.09); conversely, the proportion of physicians who reported
frequent provision of video consultations was higher than that
of their counterparts who provided audio consultations (5.80%
vs 4.61%; P=.09).

Perceived Quality of Clinical Care Provided
Physicians’ agreement with the following statements was
assessed: (1) I was confident in managing acute conditions, (2)
I was confident in managing chronic conditions, (3) I was able
to answer my patients’ questions, (4) I was able to provide health
education to patients, and (5) I had an impression of
misdiagnosis risk during the teleconsultation. The proportions
of physicians who agreed, disagreed, or were neutral about the
statements are indicated in Table 2. Overall, more than half of
the physicians who provided video consultations agreed that
they were confident in diagnosing acute conditions (P=.01),
confident in diagnosing chronic conditions (P=.08), and able
JMIR Med Inform 2021 | vol. 9 | iss. 6 | e29251 | p. 4
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to provide patient health education during the clinical
consultation, which was significantly higher than that of
physicians who provided audio consultations (P=.006).
However, there was no significant difference in the perceived
risk of misdiagnosis (P=.41) and the physicians’ ability to
address the patients’ questions (P=.26) among those who

provided video or audio consultations. Remarkably, the
proportion of male physicians who believed that telemedicine
raises the likelihood of misdiagnosis was higher than the
proportion of female physicians (P=.02) (Multimedia Appendix
1).

Table 2. Comparison of survey responses on the perceived quality of clinical care provided by modality.
Perceived quality of clinical care provided

Audio consultations, n (%)

Video consultations, n (%)

Total, n (%)

Confidence in managing acute consultations

.01

Disagree and strongly disagree

85 (24.50)

47 (17.03)

132 (21.19)

Neutral

121 (34.87)

85 (30.80)

206 (33.07)

Agree and strongly agree

141 (40.63)

144 (52.17)

285 (45.75)

Confidence in managing chronic conditions and follow-up consultations

.08

Disagree and strongly disagree

20 (5.76)

6 (2.17)

26 (4.17)

Neutral

50 (14.41)

39 (14.13)

89 (14.29)

Agree and strongly agree

277 (79.83)

231 (83.70)

508 (81.54)

Ability to answer patients’ questions

.26

Disagree and strongly disagree

9 (2.59)

3 (1.09)

12 (1.93)

Neutral

36 (10.37)

23 (8.33)

59 (9.47)

Agree and strongly agree

302 (87.03)

250 (90.58)

552 (88.60)

Ability to provide patient health education

.006

Disagree and strongly disagree

15 (4.32)

1 (0.36)

16 (2.57)

Neutral

36 (10.37)

24 (8.70)

60 (9.63)

Agree and strongly agree

296 (85.30)

251 (90.94)

547 (87.80)

Perceived risk of misdiagnosis with telemedicine
47 (13.54)

35 (12.68)

82 (13.16)

Neutral

84 (24.21)

80 (28.99)

164 (26.32)

Agree and strongly agree

216 (62.25)

161 (58.33)

377 (60.51)

Perceived Professional Productivity
The overall response to this survey section varied across the
entire sample, with no significant difference in the
physician-patient rapport among those who provided video or
audio consultations compared to face-to-face consultations
(P=.95) (Table 3). Interestingly, when compared to face-to-face
consultations, the proportion of physicians who perceived that
telemedicine reduces the overall documentation time (P<.001)
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RenderX

.41

Disagree and strongly disagree
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P value

and increases the total number of patient consultations (P=.01)
was significantly higher among physicians who provided audio
consultations than among those who provided video
consultations. The proportion of female physicians who agreed
that telemedicine decreases the overall documentation time and
increases the total number of patient consultations was
substantially higher than that of their male counterparts (P=.008
and P<.001, respectively) (Multimedia Appendix 1).
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Table 3. Comparison of survey responses on perceived professional productivity by modality.
Perceived professional productivity

Audio consultations, n (%)

Video consultations, n (%)

Total, n (%)

Patient’s rapport rather than face-to-face consultations

.95

Disagree and strongly disagree

228 (65.71)

179 (64.86)

407 (65.33)

Neutral

83 (23.92)

69 (25.00)

152 (24.40)

Agree and strongly agree

36 (10.37)

28 (10.14)

64 (10.27)

Reduced overall consultation time rather than face-to-face consultations

0.066

Disagree and strongly disagree

80 (23.05)

84 (30.43)

164 (26.32)

Neutral

94 (27.09)

77 (27.9)

171 (27.45)

Agree and strongly agree

173(49.86

115 (41.67)

288 (46.23)

Reduced overall documentation time rather than face-to-face consultations

<0.001

Disagree and strongly disagree

84 (24.21)

104 (37.68)

188 (30.18)

Neutral

77 (22.19)

77 (27.9)

154 (24.72)

Agree and strongly agree

186 (53.6)

95 (34.42)

281 (45.1)

Increased total number of consulted patients rather than face-to-face consultations
89 (25.65)

95 (34.42)

184 (29.53)

Neutral

112 (32.28)

94 (34.06)

206 (33.07)

Agree and strongly agree

146 (42.07)

87 (31.52)

233 (37.4)

The majority of physicians who provided video consultations
agreed that they received sufficient technological support during
the web-based consultation; this proportion was greater than
that of physicians who provided audio consultations (76.45%
vs 53.60%, respectively; P<.001).
There was no significant difference in the satisfaction with the
quality of the clinical consultation between physicians who
provided video consultations and those who provided audio
consultations (P=.07).
On assessing the barriers to telemedicine, physicians who
provided audio consultations reported that the “inability to see
the patient during the consultation” was a significant barrier to
the quality of the remote clinical consultations (P=.001), and
they preferred not to use telemedicine services owing to low
payment and reimbursement rates (P=.004), were unable to
confirm the patient’s identity during the audio consultation
(P=.04), and reported that lack of training is a barrier to the use
of telemedicine services to provide remote care to patients
(P<.001) (Multimedia Appendix 1).
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0.01

Disagree and strongly disagree

Working Experience, Satisfaction, and Barriers to
Telemedicine

P value

Multivariate Analysis
In the multivariate regression model, video consultations were
associated with significantly improved confidence toward the
management of acute conditions (OR 1.62, 95% CI 1.2-2.21;
P=.002) and increased perceived ability to provide patient
education (OR 2.21, 95% CI 1.04-4.33; P=.04), while male sex
was associated with a lower perceived ability to provide patient
education during the web-based consultation (OR 0.48, 95%
CI 0.27-0.84; P=.01). There was no significant difference in
physician’s confidence in managing chronic conditions or
conducting follow-up consultations among those who provided
audio or video consultations Table 4. Additionally, previous
experience with frequent telemedicine consultations was
significantly associated with higher confidence in diagnosing
acute conditions (OR=2.12, 95% CI:1.04-4.33 P=.039) and with
a lower perceived risk of misdiagnosis (OR 0.46, 95% CI
0.31-0.68; P<.001). Our analysis also shows that video
consultations were significantly associated with a perceived
increase in overall consultation time, overall documentation
time, and a reduction in the overall number of patients consulted
when compared to face-to-face clinical consultations. Previous
experience with telemedicine was significantly associated with
the perception of an enhanced physician-patient rapport and the
perception of an increased total number of patient consultations
when compared to face-to-face consultations (Table 5).
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Table 4. Adjusted multivariate analysis for the perceived quality of clinical consultations.
Variables

Confidence in managing Confidence in managing Ability to answer patient Ability to provide patient Perceived risk of misdiagacute conditions
chronic conditions and
questions
health education
nosis with telemedicine
follow-up consultations
ORa (95% CI)

Modality
1.62 (1.2-2.21)
(video vs audio consultations)

P value

OR (95% CI)

.002

Sex (male vs 0.84 (0.61-1.16) .29
female)

P value

OR (95% CI)

P value

OR (95% CI)

P value

OR (95% CI)

P value

1.35 (0.88-2.08) .17

1.6 (0.94-2.74)

.08

2.02 (1.19-3.41) .009

0.81 (0.58-1.12) .20

0.76 (0.48-1.20) .24

0.57 (0.32-1.02) .06

0.48 (0.27-0.84) .01

1.23 (0.87-1.74) .25

Age (years)
40-49 vs
<39

0.9 (0.6-1.36)

.62

1.16 (0.66-2.04) .61

1.06 (0.52-2.13) .88

1.66 (0.85-3.25) .14

1.23 (0.8-1.89)

.35

50-59 vs
<39

0.95 (0.6-1.51)

.83

1.53 (0.79-2.94) .20

1.49 (0.67-3.33) .33

1.34 (0.65-2.76) .44

1.11 (0.67-1.82) .68

≥60 vs
<39

0.82 (0.46-1.44) .49

1.7 (0.74-3.94)

.21

1.11 (0.43-2.92) .83

2.17 (0.81-5.82) .13

0.85 (0.47-1.54) .60

Surgical 1.42 (0.83-2.41) .20
specialties vs internal
medicine

1.06 (0.51-2.20) .87

0.95 (0.41-2.19) .90

1.42 (0.59-3.37) .43

1.11 (0.62-1.99) .71

Family
medicine
vs internal
medicine

1.38 (0.69-2.74) .36

1.56 (0.61-3.95) .35

1.26 (0.56-2.87) .58

0.67 (0.42-1.09) .10

0.18 (0.09-0.37) <.001

0.21 (0.09-0.49) <.001

0.36 (0.16-0.84) .02

0.54 (0.29-1.03) .06

0.74 (0.16-3.34) .70

0.30 (0.06-1.47) .14

0.66 (0.11-3.77) .64

1.00 (0.31-3.23) .99

Specialist 1.34 (0.81-2.20) .26
vs general physician

0.93 (0.46 1.87)

.84

0.70 (0.28-1.74) .45

0.67 (0.29-1.57) .36

1.20 (0.72-2.00) .48

Consul0.99 (0.56-1.75) .96
tant vs
general
physician

0.48 (0.22-1.06) .07

0.49 (0.17-1.36) .17

0.57 (0.21-1.51) .26

1.18 (0.65-2.15) .58

Specialty

1.46 (0.92-2.32) .11

Others vs 1.52 (0.79-2.94) .21
internal
medicine
Physician designation
Resident
vs general physician

1.03 (0.33-3.19) .96

Past experience with telemedicine

a

Used few
times vs
never
used

1.31 (0.88-1.93) .18

0.79 (0.48-1.33) .38

1.36 (0.69-2.70) .38

1.43 (0.74-2.77) .29

0.46 (0.31-0.68) <.001

Used frequently
vs never
used

2.12 (1.04-4.33) .04

1.37 (0.46-4.10) .57

3.65 (0.4827.63)

1.26 (0.36-4.41) .71

0.45 (0.22-0.91) .03

.21

OR: odds ratio.
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Table 5. Adjusted multivariate analysis for perceived professional productivity.
Variables

Patient rapport rather than
face-to-face consultations

Reduced overall consultaReduced overall documenta- Total number of consulted
tion time rather than face-to- tion time rather than face-to- patients rather than face-toface consultations
face consultations
face consultations

ORa (95% CI)

P value

OR (95% CI)

P value

OR (95% CI)

P value

OR (95% CI)

P value

Modality (video vs audio
consultation

1.07 (0.76-1.49)

.71

0.69 (0.51-0.93)

.02

0.48 (0.36-0.65)

<.001

0.66 (0.49-0.89)

.006

Sex (male vs female)

0.69 (0.48-0.99)

.04

1.00 (0.73-1.39)

.98

0.72 (0.52-1.00)

.05

0.60 (0.43-0.82)

.002

40-49 vs <39

1.00 (0.64-1.56)

.99

0.75 (0.50-1.13)

.17

0.80 (0.53-1.20)

.28

0.81 (0.54-1.22)

.32

50-59 vs <39

1.40 (0.84-2.32)

.20

1.15 (0.72-1.84)

.56

0.89 (0.56-1.43)

.64

1.10 (0.70-1.76)

.67

≥60 vs <39

1.31 (0.70-2.44)

.39

1.25 (0.70-2.21)

.45

1.40 (0.78-2.53)

.26

1.26 (0.72-2.21)

.42

2.03 (1.15-3.59)

.02

1.08 (0.64-1.81)

.78

0.94 (0.56-1.59)

.83

1.20 (0.73-1.97)

.48

Family medicine vs inter- 0.93 (0.56-1.53)
nal medicine

.77

1.30 (0.83-2.03)

.26

1.34 (0.84-2.15)

.22

1.19 (0.75-1.89)

.46

Others vs internal
medicine

1.45 (0.74-2.84)

.27

0.74 (0.41-1.36)

.34

0.78 (0.42-1.44)

.43

1.22 (0.65-2.28)

.54

Resident vs general
physician

1.45 (0.46-4.63)

.53

0.97 (0.33-2.88)

.96

0.99 (0.3-3.25)

.98

0.76 (0.23-2.51)

.65

Specialist vs general
physician

0.85 (0.51-1.43)

.54

0.99 (0.61-1.60)

.97

1.11 (0.67-1.82)

.69

0.91 (0.56-1.48)

.70

Consultant vs general
physician

0.46 (0.25-0.86)

.02

0.61 (0.35-1.05)

.08

0.66 (0.37-1.17)

.16

0.59 (0.33-1.03)

.06

.08

0.96 (0.66-1.41)

.85

0.96 (0.65-1.41)

.84

1.46 (0.99-2.14)

.05

.008

1.72 (0.84-3.54)

.14

0.80 (0.41-1.57)

.52

2.81 (1.38-5.71)

.004

Age (years)

Specialty
Surgical specialties vs
internal medicine

Physician designation

Past experience with telemedicine
Used few times vs never
used

1.46 (0.96-2.23)

Used frequently vs never 2.49 (1.26-4.90)
used
a

OR: odds ratio.

Discussion

telemedicine increases the total number of patient consultations
when compared to face-to-face consultations.

Principal Findings

The COVID-19 pandemic provided sufficient incentive for the
health care system to shift to web-based care to minimize the
exposure to SARS-CoV-2 [19,33] and ultimately, as reported
by Portnoy et al, “the only virus one can get while doing
telemedicine is a cyber virus” [34,35]. The presence of these
different modalities of telemedicine provided different
opportunities for patients to connect with their health care
providers, with rapid implementation of video and audio
consultations partially owing to the availability of smartphones
and the ubiquity of videoconferencing apps, since cameras are
now an essential feature of these cellphones [36-42].

This analysis of 623 physicians shows that video consultations
are independently associated with a 62% increase in confidence
in managing acute conditions, and physicians who provided
video consultations were 2-fold more likely to provide patient
education during the web-based consultations. Moreover,
previous experience with telemedicine was associated with a
2-fold increase in confidence in managing acute conditions and
a 55% reduction in the perception of the risk of misdiagnosis.
More than one-third (37.68%) of physicians who provided video
consultations did not agree that telemedicine reduces the overall
consultation time, and approximately one-third (34.42%) did
not agree that telemedicine increases the overall number of
patient consultations when compared to face-to-face visits.
Additionally, those who had previous experience with
telemedicine were 2.5-fold more likely to build a rapport with
their patients and 2.8-fold more likely to perceive that
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Although data on physician experience and outcome quality
with each modality are limited, our first key finding suggests
that when evaluating a patient for the first time or a patient with
an acute condition, there is an added value in using
videoconferencing apps to evaluate the patient’s general state
of health, which is pivotal to the clinical decision-making
process [43,44]. Because medical presentations can vary in
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acuity and thus warrant different management approaches,
physicians may need a real-time modality to assess the patient
better, view the site of pathology, discuss treatment options,
address the patient’s concerns, and promote compliance with
the treatment regimen. Video consultations can proximate
real-life visits to a great extent as both the physician and patient
can interact with each other simultaneously; this negates the
psychological distance by allowing facial expressions and body
language to be observed and interpreted, thus promoting
empathic communication and the generation of a
physician-patient rapport [45]. Therefore, a video consultation
may be preferable when consulting a new patient for the first
time as physicians would feel more confident in making
diagnostic and treatment decisions. However, when evaluating
follow-up patients with chronic diseases or for medication refill,
video and audio telemedicine may be of equal quality and have
similar outcomes as reported here and in previous studies
[35,46-48]. These results may also help policymakers in lowand middle-income countries in applying reasonable protocols
for selecting either video or audio consultations for patients
who live in geographically remote areas or those who require
frequent follow-up evaluation [49]. For instance, video
consultations could be used for new or mild-to-moderate clinical
presentations where real-time evaluation is needed, while audio
consultations could be reserved for follow-up patients with
chronic medical conditions or those with nonurgent medical
problems who need to travel long distances and incur
out-of-pocket costs [50]. In this course, a double triage system
may be needed where a triage nurse consults with the patient
who requests a telemedicine appointment and assess the patient’s
triage level using the Triage and Acuity Scale before
recommending an in-person visit or video or audio consultation
for the patient [51].
Our second key finding is that previous experience with
telemedicine was associated with a lower perceived risk of
misdiagnosis. In this respect, the more physicians were trained
on telemedicine, the more confident they were in making a
clinical diagnosis and the lesser the impression of a medical
malpractice they had. Our results emphasize the need to increase
telemedicine competencies in residency training and other
clinical programs. For example, it is important to provide a
formal education on best practices on how to remotely assess
a patient’s chief complaint and vital signs and carry out remote
physical examination before placing physicians in web-based
clinics, as prior experience with telemedicine can increase
readiness and preparedness to carry out web-based consultations.
This is intuitive specially for physicians who frequently use
telemedicine, including those involved in internal medicine and
family medicine [52]. Our findings are consistent with those of
previous studies [53-55]. Ha et al reported that physicians who
had a structured educational program in telemedicine had greater
confidence in addressing clinical problems than those who did
not receive an educational program [56]. Furthermore, Moore
et al reported that the lack of telemedicine training was a barrier
to provide telemedicine services among family medicine
residents [52].
Our third key finding is that video consultations were associated
with a perceived increase in overall consultation time, increased
https://medinform.jmir.org/2021/6/e29251
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documentation time, and decreased total number of patient
consultations. It is plausible that video consultations lasted
longer owing to several reasons including technical difficulties
related to internet connection, poor audio or speaker quality,
disruption to the conversation flow, and difficulties with guiding
a remote physical examination. In face-to-face interactions,
people see and hear each other’s words as they are produced;
however, when using videoconferencing platforms, actions and
words are heard milliseconds later. These delays, although small,
are meaningful and can interfere with the conversation flow and
result in miscommunication, thus consuming more time in an
attempt to understand patients’ problems and physicians’
instructions [14,57,58]. Moreover, during video consultations,
the physician may guide the patient through remote physical
examination, which may increase the duration of the clinical
consultation. Subsequently, the total number of daily patient
consultations is expected to decrease owing to an increased
duration of consultations in a limited clinical schedule.
Our fourth key finding is the identification of elements that
represent barriers to telemedicine. A physician’s inability to see
the patient during the remote consultation could restrict
tele-examination of the patient, where a guided remote
assessment of the underlying condition is not feasible owing
due to limited interaction with the web-based interface and the
patient’s difficulty to follow clinical instructions without
physically seeing the provider’s technique [59]. Moreover, the
inability to see the patient during the clinical consultation could
raise serious security and privacy issues, since the physician
may not be able to confirm the patient’s identity during the
remote consultation, thus emphasizing the need of guidelines
on identity management and security considerations to protect
the patient’s privacy during both audio and video consultations.
Additionally, reimbursement issues with audio and video
consultations need to be acknowledged, as it does not appear
to attract health care providers preferentially for the delivery of
telecare services. The current payment plans have been
confusing, as the telemedicine provider needs to consider
different private and governmental insurance policies when
providing a remote consultation [60]. This confusion has been
also a major deterrent to the use of telemedicine services.
Furthermore, the relative difference in cost between telemedicine
visits and a comparable face-to-face visit has been one of the
barriers to the use of telemedicine. If a telemedicine visit is
remunerated at a lower value than an equivalent face-to-face
visit, physicians would be less willing to increase the provision
of this service. There is a need to establish standardized
regulations and billing rules to control costs. In principle,
reimbursement costs for teleconsultation need to be equivalent
to those of face-to-face visits to increase the adoption of
telemedicine services [60]. A lack of training on how to treat a
patient remotely may also be an obstacle that jeopardizes the
efficiency of the virtual consultations, which must be overcome
by incorporating appropriate training curricula, which can be
incorporated through physician training programs.

Limitations and Strengths
This study has several limitations that we intend to address in
future studies. First, this was an observational study that reflects
outcomes with video and audio telemedicine consultations at a
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single point in time. Second, data on what reimbursement
challenges are associated with each modality was not captured
in detail in this study, which might have biased physicians’
attitudes toward each modality. Third, the perception of
misdiagnosis was not defined in our survey; hence, it was
challenging to understand the association between this outcome
and predictors for physicians who used video or audio
consultation. Fourth, in this study, patients’ preferences for
video or audio consultations were not captured and thus could
have affected the number of clinical consultations for each
modality and might have biased physicians’ attitudes toward
the mode of remote consultation.
Despite these limitations, our study has several strengths. To
our knowledge, this study was one of the first comprehensive
telemedicine studies in the Middle Eastern region, which had
a nationally representative sample of physicians who used
telemedicine and had a high survey response rate. Additionally,
our study measured the difference in physicians’ attitudes toward
telemedicine by modality type, which is informative for
policymaking decisions.

Conclusions
The experience with the COVID-19 pandemic has highlighted
the important role of telemedicine in emergency responses.

Alhajri et al
While we may not be able to precisely predict the exact
diagnostic outcomes with each telemedicine modality, there is,
however, a growing body of evidence that suggests that video
consultations are associated with improved physician confidence
in managing acute conditions and a greater ability to provide
patient education during web-based consultations. This study
demonstrates that when managing chronic conditions or
follow-up patients remotely, audio consultation is as suitable
as video consultation to health care providers. These findings
may be helpful for health care policymakers in
low-to-middle–income countries to provide ample health care
access to patients with chronic and noncommunicable diseases.
Previous experience with telemedicine was associated with
improved physicians’ confidence in case management, a lower
perceived risk of misdiagnosis, an increased ability to provide
patients with health education, and a better physician-patient
rapport. Telemedicine services are likely to be retained, and as
we build our telehealth system, it is intuitive to prioritize the
“new normal” and implement a structured telemedicine
curriculum in physician training programs and prepare them
for web-based consultations. It is also necessary to acknowledge
the barriers to telemedicine and create solutions and regulations
to overcome these obstacles and increase the service adoption
rate.

Acknowledgments
This study was supported by Khalifa University of Science and Technology (award# FSU-2020-33) and was endorsed by Abu
Dhabi Public Health Center. We are grateful to Amina Asghar, clinical research counsellor at SEHA Corporate Academic Affairs,
for assisting with the survey dissemination across Abu Dhabi SEHA hospitals. We are deeply thankful to Mandy Chen, senior
administrator in medical instructional design at Khalifa University College of Medicine and Health Sciences, for developing the
web-based surveys on Microsoft Forms. We also thank Ragheb Hasan Al-Nammari, College of Engineering at Khalifa University,
for his efforts in data cleaning.

Authors' Contributions
NA and BA conceptualized and designed the study. NA, BA, NB, MAA, RA, SAM, FAH, YAZ, and HA carried out the
investigation and data curation. MCES, NA, and OCB performed the formal analysis. NA, MCES, BA, M Alhashmi, M AlGhatrif,
NB, MAA, RA, and OCB drafted the manuscript. NA, MCES, BA, M Alhashmi, M AlGhatrif, NB, MAA, RA, SAM, FAH,
YAZ, HA, and OCB critically reviewed and revised the manuscript. NA and BA undertook the administrative tasks related to
the study. OCB, SAM, FAH, and HA acquired the funding for the study. All authors have read and agreed to the final version of
the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Supplementary tables with additional results.
[DOCX File , 52 KB-Multimedia Appendix 1]

References
1.
2.
3.
4.

Shirke MM, Shaikh SA, Harky A. Implications of Telemedicine in Oncology during the COVID-19 Pandemic. Acta Biomed
2020 Sep 07;91(3):e2020022 [FREE Full text] [doi: 10.23750/abm.v91i3.9849] [Medline: 32921719]
Metzl JM, Maybank A, De Maio F. Responding to the COVID-19 Pandemic: The Need for a Structurally Competent Health
Care System. JAMA 2020 Jul 21;324(3):231-232. [doi: 10.1001/jama.2020.9289] [Medline: 32496531]
Miller IF, Becker AD, Grenfell BT, Metcalf CJE. Disease and healthcare burden of COVID-19 in the United States. Nat
Med 2020 Aug;26(8):1212-1217. [doi: 10.1038/s41591-020-0952-y] [Medline: 32546823]
Mercier G, Arquizan C, Roubille F. Understanding the effects of COVID-19 on health care and systems. Lancet Public
Health 2020 Oct;5(10):e524 [FREE Full text] [doi: 10.1016/S2468-2667(20)30213-9] [Medline: 33007210]

https://medinform.jmir.org/2021/6/e29251

XSL• FO
RenderX

JMIR Med Inform 2021 | vol. 9 | iss. 6 | e29251 | p. 10
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS
5.
6.
7.
8.
9.

10.

11.
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.

22.
23.
24.

25.

26.

27.

Hollander JE, Carr BG. Virtually Perfect? Telemedicine for Covid-19. N Engl J Med 2020 Apr 30;382(18):1679-1681.
[doi: 10.1056/NEJMp2003539] [Medline: 32160451]
Frush K, Lee G, Wald S, Hawn M, Krna C, Holubar M, et al. Navigating the Covid-19 Pandemic by Caring for Our Health
Care Workforce as They Care for Our Patients. NEJM Catalyst 2021 Jan;2(1). [doi: 10.1056/CAT.20.0378]
Perrone G, Zerbo S, Bilotta C, Malta G, Argo A. Telemedicine during Covid-19 pandemic: Advantage or critical issue?
Med Leg J 2020 Jul;88(2):76-77. [doi: 10.1177/0025817220926926] [Medline: 32490720]
Robinson J, Borgo L, Fennell K. The Covid-19 Pandemic Accelerates the Transition to Virtual Care. NEJM Catalyst
2020;1(5) [FREE Full text]
Monaghesh E, Hajizadeh A. The role of telehealth during COVID-19 outbreak: a systematic review based on current
evidence. BMC Public Health 2020 Aug 01;20(1):1193 [FREE Full text] [doi: 10.1186/s12889-020-09301-4] [Medline:
32738884]
Fischer SH, Ray KN, Mehrotra A, Bloom EL, Uscher-Pines L. Prevalence and Characteristics of Telehealth Utilization in
the United States. JAMA Netw Open 2020 Oct 01;3(10):e2022302 [FREE Full text] [doi:
10.1001/jamanetworkopen.2020.22302] [Medline: 33104208]
Volterrani M, Sposato B. Remote monitoring and telemedicine. Eur Heart J Suppl 2019 Dec;21(Suppl M):M54-M56 [FREE
Full text] [doi: 10.1093/eurheartj/suz266] [Medline: 31908618]
Callahan CW, Malone F, Estroff D, Person DA. Effectiveness of an Internet-based store-and-forward telemedicine system
for pediatric subspecialty consultation. Arch Pediatr Adolesc Med 2005 Apr;159(4):389-393. [doi:
10.1001/archpedi.159.4.389] [Medline: 15809396]
Montgomery A, Hunter D, Blair E, Hendricksen M. Telemedicine Today: The State of Affairs. Altarum Institute. 2015
Mar. URL: https://altarum.org/sites/default/files/uploaded-publication-files/
TELEMEDICINE-State%20of%20Affairs_030615.pdf [accessed 2021-05-21]
Shaw SE, Seuren LM, Wherton J, Cameron D, A'Court C, Vijayaraghavan S, et al. Video Consultations Between Patients
and Clinicians in Diabetes, Cancer, and Heart Failure Services: Linguistic Ethnographic Study of Video-Mediated Interaction.
J Med Internet Res 2020 May 11;22(5):e18378 [FREE Full text] [doi: 10.2196/18378] [Medline: 32391799]
Whitten P, Holtz B, Laplante C. Telemedicine: What have we learned? Appl Clin Inform 2010;1(2):132-141 [FREE Full
text] [doi: 10.4338/ACI-2009-12-R-0020] [Medline: 23616832]
Ohannessian R, Duong TA, Odone A. Global Telemedicine Implementation and Integration Within Health Systems to
Fight the COVID-19 Pandemic: A Call to Action. JMIR Public Health Surveill 2020 Apr 02;6(2):e18810 [FREE Full text]
[doi: 10.2196/18810] [Medline: 32238336]
Smith AC, Thomas E, Snoswell CL, Haydon H, Mehrotra A, Clemensen J, et al. Telehealth for global emergencies:
Implications for coronavirus disease 2019 (COVID-19). J Telemed Telecare 2020 Jun;26(5):309-313 [FREE Full text]
[doi: 10.1177/1357633X20916567] [Medline: 32196391]
Webster P. Virtual health care in the era of COVID-19. Lancet 2020 Apr 11;395(10231):1180-1181 [FREE Full text] [doi:
10.1016/S0140-6736(20)30818-7] [Medline: 32278374]
Kichloo A, Albosta M, Dettloff K, Wani F, El-Amir Z, Singh J, et al. Telemedicine, the current COVID-19 pandemic and
the future: a narrative review and perspectives moving forward in the USA. Fam Med Community Health 2020
Aug;8(3):e000530 [FREE Full text] [doi: 10.1136/fmch-2020-000530] [Medline: 32816942]
In efforts to curb COVID-19, The Department of Health – Abu Dhabi collaborates with Injazat on launching ‘Remote
Healthcare Platform’. Department of Health Abu Dhabi. 2020 Apr 13. URL: https://doh.gov.ae/en/news/
DoH--Abu-Dhabi-collaborates-with-Injazat-on-launching-Remote-Healthcare-Platform [accessed 2021-03-14]
Loeb AE, Rao SS, Ficke JR, Morris CD, Riley LH, Levin AS. Departmental Experience and Lessons Learned With
Accelerated Introduction of Telemedicine During the COVID-19 Crisis. J Am Acad Orthop Surg 2020 Jun
01;28(11):e469-e476 [FREE Full text] [doi: 10.5435/JAAOS-D-20-00380] [Medline: 32301818]
SEHA completes over 28,000 virtual consultations. SEHA. 2020 Apr 15. URL: https://www.seha.ae/
seha-completes-over-28000-virtual-consultations/ [accessed 2021-03-14]
Bashshur RL, Reardon TG, Shannon GW. Telemedicine: a new health care delivery system. Annu Rev Public Health
2000;21:613-637. [doi: 10.1146/annurev.publhealth.21.1.613] [Medline: 10884967]
Ignatowicz A, Atherton H, Bernstein CJ, Bryce C, Court R, Sturt J, et al. Internet videoconferencing for patient-clinician
consultations in long-term conditions: A review of reviews and applications in line with guidelines and recommendations.
Digit Health 2019;5:2055207619845831 [FREE Full text] [doi: 10.1177/2055207619845831] [Medline: 31069105]
Langan S, Schmitt J, Coenraads P, Svensson A, von Elm E, Williams H, European Dermato-Epidemiology Network (EDEN).
The reporting of observational research studies in dermatology journals: a literature-based study. Arch Dermatol 2010
May;146(5):534-541. [doi: 10.1001/archdermatol.2010.87] [Medline: 20479302]
Madden N, Emeruwa UN, Friedman AM, Aubey JJ, Aziz A, Baptiste CD, et al. Telehealth Uptake into Prenatal Care and
Provider Attitudes during the COVID-19 Pandemic in New York City: A Quantitative and Qualitative Analysis. Am J
Perinatol 2020 Aug;37(10):1005-1014 [FREE Full text] [doi: 10.1055/s-0040-1712939] [Medline: 32516816]
Vidal-Alaball J, Flores Mateo G, Garcia Domingo JL, Marín Gomez X, Sauch Valmaña G, Ruiz-Comellas A, et al. Validation
of a Short Questionnaire to Assess Healthcare Professionals' Perceptions of Asynchronous Telemedicine Services: The

https://medinform.jmir.org/2021/6/e29251

XSL• FO
RenderX

Alhajri et al

JMIR Med Inform 2021 | vol. 9 | iss. 6 | e29251 | p. 11
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS

28.
29.

30.

31.

32.
33.
34.
35.
36.

37.
38.

39.
40.

41.

42.
43.
44.
45.

46.

47.
48.

49.

Catalan Version of the Health Optimum Telemedicine Acceptance Questionnaire. Int J Environ Res Public Health 2020
Mar 25;17(7):2202 [FREE Full text] [doi: 10.3390/ijerph17072202] [Medline: 32218310]
Donelan K, Barreto E, Sossong S, Michael C, Estrada J, Cohen A, et al. Patient and clinician experiences with telehealth
for patient follow-up care. Am J Manag Care 2019 Jan;25(1):40-44 [FREE Full text] [Medline: 30667610]
Hindmarch P, Hawkins A, McColl E, Hayes M, Majsak-Newman G, Ablewhite J, Keeping Children Safe study group.
Recruitment and retention strategies and the examination of attrition bias in a randomised controlled trial in children's
centres serving families in disadvantaged areas of England. Trials 2015 Mar 07;16:79 [FREE Full text] [doi:
10.1186/s13063-015-0578-4] [Medline: 25886131]
Al Tunaiji H, Al Qubaisi M, Dalkilinc M, Campos LA, Ugwuoke NV, Alefishat E, et al. Impact of COVID-19 Pandemic
Burnout on Cardiovascular Risk in Healthcare Professionals Study Protocol: A Multicenter Exploratory Longitudinal Study.
Front Med (Lausanne) 2020;7:571057 [FREE Full text] [doi: 10.3389/fmed.2020.571057] [Medline: 33415114]
Jayadev C, Mahendradas P, Vinekar A, Kemmanu V, Gupta R, Pradhan ZS, et al. Tele-consultations in the wake of
COVID-19 - Suggested guidelines for clinical ophthalmology. Indian J Ophthalmol 2020 Jul;68(7):1316-1327 [FREE Full
text] [doi: 10.4103/ijo.IJO_1509_20] [Medline: 32587157]
Likert R. A technique for the measurement of attitudes. Arch Psychol 1932;22:5-55 [FREE Full text]
Romanick-Schmiedl S, Raghu G. Telemedicine - maintaining quality during times of transition. Nat Rev Dis Primers 2020
Jun 01;6(1):45 [FREE Full text] [doi: 10.1038/s41572-020-0185-x] [Medline: 32483168]
Shachar C, Engel J, Elwyn G. Implications for Telehealth in a Postpandemic Future: Regulatory and Privacy Issues. JAMA
2020 Jun 16;323(23):2375-2376. [doi: 10.1001/jama.2020.7943] [Medline: 32421170]
Portnoy J, Waller M, Elliott T. Telemedicine in the Era of COVID-19. J Allergy Clin Immunol Pract 2020
May;8(5):1489-1491 [FREE Full text] [doi: 10.1016/j.jaip.2020.03.008] [Medline: 32220575]
Ashfaq A, Memon SF, Zehra A, Barry S, Jawed H, Akhtar M, et al. Knowledge and Attitude Regarding Telemedicine
Among Doctors in Karachi. Cureus 2020 Feb 09;12(2):e6927 [FREE Full text] [doi: 10.7759/cureus.6927] [Medline:
32190480]
Zhang K, Liu W, Locatis C, Ackerman M. Mobile Videoconferencing Apps for Telemedicine. Telemed J E Health 2016
Jan;22(1):56-62 [FREE Full text] [doi: 10.1089/tmj.2015.0027] [Medline: 26204322]
Graham YNH, Hayes C, Mahawar KK, Small PK, Attala A, Seymour K, et al. Ascertaining the Place of Social Media and
Technology for Bariatric Patient Support: What Do Allied Health Practitioners Think? Obes Surg 2017 Jul;27(7):1691-1696.
[doi: 10.1007/s11695-016-2527-z] [Medline: 28054297]
Jedamzik S. Digital health and nursing: The future is now. Unfallchirurg 2019 Sep;122(9):670-675. [doi:
10.1007/s00113-019-0672-2] [Medline: 31143981]
Potdar R, Thomas A, DiMeglio M, Mohiuddin K, Djibo DA, Laudanski K, et al. Access to internet, smartphone usage, and
acceptability of mobile health technology among cancer patients. Support Care Cancer 2020 Nov;28(11):5455-5461. [doi:
10.1007/s00520-020-05393-1] [Medline: 32166381]
Iyengar K, Upadhyaya GK, Vaishya R, Jain V. COVID-19 and applications of smartphone technology in the current
pandemic. Diabetes Metab Syndr 2020;14(5):733-737 [FREE Full text] [doi: 10.1016/j.dsx.2020.05.033] [Medline:
32497963]
Majumder S, Deen MJ. Smartphone Sensors for Health Monitoring and Diagnosis. Sensors (Basel) 2019 May 09;19(9):2164
[FREE Full text] [doi: 10.3390/s19092164] [Medline: 31075985]
Mair F, McClusky C, Wilsgaard T, Wootton R. The added value of video for consultations in telemedicine for minor injuries
work. J Telemed Telecare 2011;17(8):427-431. [doi: 10.1258/jtt.2011.110318] [Medline: 22036927]
McCullough GH, Rangarathnam B. Clinical Decision Making. Semin Speech Lang 2019 Jun;40(3):149-150. [doi:
10.1055/s-0039-1688996] [Medline: 31158899]
Zulman DM, Verghese A. Virtual Care, Telemedicine Visits, and Real Connection in the Era of COVID-19: Unforeseen
Opportunity in the Face of Adversity. JAMA 2021 Feb 02;325(5):437-438. [doi: 10.1001/jama.2020.27304] [Medline:
33528520]
Flodgren G, Rachas A, Farmer AJ, Inzitari M, Shepperd S. Interactive telemedicine: effects on professional practice and
health care outcomes. Cochrane Database Syst Rev 2015 Sep 07(9):CD002098 [FREE Full text] [doi:
10.1002/14651858.CD002098.pub2] [Medline: 26343551]
Portnoy JM, Waller M, De Lurgio S, Dinakar C. Telemedicine is as effective as in-person visits for patients with asthma.
Ann Allergy Asthma Immunol 2016 Sep;117(3):241-245. [doi: 10.1016/j.anai.2016.07.012] [Medline: 27613456]
Hammersley V, Donaghy E, Parker R, McNeilly H, Atherton H, Bikker A, et al. Comparing the content and quality of
video, telephone, and face-to-face consultations: a non-randomised, quasi-experimental, exploratory study in UK primary
care. Br J Gen Pract 2019 Sep;69(686):e595-e604 [FREE Full text] [doi: 10.3399/bjgp19X704573] [Medline: 31262846]
Lewis T, Synowiec C, Lagomarsino G, Schweitzer J. E-health in low- and middle-income countries: findings from the
Center for Health Market Innovations. Bull World Health Organ 2012 May 01;90(5):332-340 [FREE Full text] [doi:
10.2471/BLT.11.099820] [Medline: 22589566]

https://medinform.jmir.org/2021/6/e29251

XSL• FO
RenderX

Alhajri et al

JMIR Med Inform 2021 | vol. 9 | iss. 6 | e29251 | p. 12
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS
50.

51.

52.
53.

54.
55.
56.
57.
58.
59.

60.

Alhajri et al

Hoffer-Hawlik MA, Moran AE, Burka D, Kaur P, Cai J, Frieden TR, et al. Leveraging Telemedicine for Chronic Disease
Management in Low- and Middle-Income Countries During Covid-19. Glob Heart 2020 Sep 15;15(1):63 [FREE Full text]
[doi: 10.5334/gh.852] [Medline: 33150128]
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. J Med
Internet Res 2020 Jun 23;22(6):e20586 [FREE Full text] [doi: 10.2196/20586] [Medline: 32544072]
Moore MA, Jetty A, Coffman M. Over Half of Family Medicine Residency Program Directors Report Use of Telehealth
Services. Telemed J E Health 2019 Oct;25(10):933-939. [doi: 10.1089/tmj.2018.0134] [Medline: 30484746]
Wong R, Ng P, Spinnato T, Taub E, Kaushal A, Lerman M, et al. Expanding Telehealth Competencies in Primary Care:
A Longitudinal Interdisciplinary Simulation to Train Internal Medicine Residents in Complex Patient Care. J Grad Med
Educ 2020 Dec;12(6):745-752. [doi: 10.4300/JGME-D-20-00030.1] [Medline: 33391599]
Marttos AC, Fernandes Juca Moscardi M, Fiorelli RKA, Pust GD, Ginzburg E, Schulman CI, et al. Use of Telemedicine
in Surgical Education: A Seven-Year Experience. Am Surg 2018 Aug 01;84(8):1252-1260. [Medline: 30185295]
Afshari M, Witek NP, Galifianakis NB. Education Research: An experiential outpatient teleneurology curriculum for
residents. Neurology 2019 Jul 23;93(4):170-175. [doi: 10.1212/WNL.0000000000007848] [Medline: 31332085]
Ha E, Zwicky K, Yu G, Schechtman A. Developing a Telemedicine Curriculum for a Family Medicine Residency. PRiMER
2020;4:21 [FREE Full text] [doi: 10.22454/PRiMER.2020.126466] [Medline: 33111048]
Ruhleder K, Jordan B. Co-Constructing Non-Mutual Realities: Delay-Generated Trouble in Distributed Interaction. Computer
Supported Cooperative Work 2001 Mar;10(1):113-138. [doi: 10.1023/A:1011243905593]
Isaacs E, Morris T, Rodriguez T. A comparison of face-to-face and distributed presentations. 1995 Presented at: SIGCHI
Conference on Human Factors in Computing Systems; May 1995; Denver, CO. [doi: 10.1145/223904.223950]
Annaswamy TM, Verduzco-Gutierrez M, Frieden L. Telemedicine barriers and challenges for persons with disabilities:
COVID-19 and beyond. Disabil Health J 2020 Oct;13(4):100973 [FREE Full text] [doi: 10.1016/j.dhjo.2020.100973]
[Medline: 32703737]
Mehrotra A, Wang B, Snyder G. Telemedicine: What Should the Post-Pandemic Regulatory and Payment Landscape Look
Like? The Commonwealth Fund. 2020 Aug 05. URL: https://www.commonwealthfund.org/publications/issue-briefs/2020/
aug/telemedicine-post-pandemic-regulation [accessed 2021-05-21]

Abbreviations
OR: odds ratio
VIF: variance inflation factor

Edited by G Eysenbach; submitted 31.03.21; peer-reviewed by K Zhang, J Sturt; comments to author 22.04.21; revised version received
04.05.21; accepted 17.05.21; published 01.06.21
Please cite as:
Alhajri N, Simsekler MCE, Alfalasi B, Alhashmi M, AlGhatrif M, Balalaa N, Al Ali M, Almaashari R, Al Memari S, Al Hosani F, Al
Zaabi Y, Almazroui S, Alhashemi H, Baltatu OC
Physicians’ Attitudes Toward Telemedicine Consultations During the COVID-19 Pandemic: Cross-sectional Study
JMIR Med Inform 2021;9(6):e29251
URL: https://medinform.jmir.org/2021/6/e29251
doi: 10.2196/29251
PMID: 34001497

©Noora Alhajri, Mecit Can Emre Simsekler, Buthaina Alfalasi, Mohamed Alhashmi, Majd AlGhatrif, Nahed Balalaa, Maryam
Al Ali, Raghda Almaashari, Shammah Al Memari, Farida Al Hosani, Yousif Al Zaabi, Shereena Almazroui, Hamed Alhashemi,
Ovidiu C Baltatu. Originally published in JMIR Medical Informatics (https://medinform.jmir.org), 01.06.2021. This is 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 JMIR Medical Informatics, is properly cited. The complete bibliographic information,
a link to the original publication on https://medinform.jmir.org/, as well as this copyright and license information must be included.

https://medinform.jmir.org/2021/6/e29251

XSL• FO
RenderX

JMIR Med Inform 2021 | vol. 9 | iss. 6 | e29251 | p. 13
(page number not for citation purposes)

