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Abstract

Objective: To evaluate physician perceptions and attitudes toward telemedicine use at a tertiary care
academic institution in northeast Florida during the coronavirus disease 2019 pandemic.
Patients and Methods: An anonymous 38-question cross-sectional survey was developed using Qualtrics
survey software (Qualtrics) and e-mailed to all staff physicians from all specialty disciplines at Mayo Clinic
in Florida. The survey was open from August 17, 2020, through September 1, 2020. Collected data
included general demographic characteristics and employment information, attitude and experience with
telemedicine use before and during the coronavirus disease 2019 pandemic, perception of patients’
experience, and the effect of telemedicine on burnout.
Results: The survey was distributed to 529 eligible physicians at our institution, with 103 physicians
responding (20%). The distribution of specialties was 22% primary care specialties, 41% other internal
medicine subspecialties, and 18% surgical specialties. Collectively, 63% found comparable quality of care
when provided virtually (vs in-person) whereas 80% perceived telemedicine as cost-effective. A total of
76% of physicians felt that telemedicine increased flexibility and control over patient care activities, with
36% reporting improved work-life balance and 30% reporting improved burnout symptoms. Overall,
42% preferred using telemedicine over in-person visits when possible.
Conclusion: Physicians generally had positive attitudes regarding the adoption of telemedicine and
perceived that the quality of health care delivery as generally comparable to in-person care. Future studies
are needed to explore attitudes regarding telemedicine after the pandemic and how this virtual technology
may be further used to improve physicians’ professional and personal well-being.
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T elemedicine includes the use of tele-
communication technology to provide
health care remotely.1 In 2020, the

recent coronavirus disease 2019 (COVID-19)
pandemic had various implications on health
care delivery. This resulted in a need to adjust
and provide quality care to patients while
limiting potential exposure to the virus for
both patients and health care professionals.2,3

During the pandemic, physicians have used
videoconferencing or virtual communication
software, video visits, telephone visits, and
Mayo Clin Proc Inn Qual Out n XXX 2021;5(4):771-782 n https://do
www.mcpiqojournal.org n © 2021 THE AUTHORS. Published by Elsev
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electronic written visits or e-consultations,
with the potential advantages of providing
comparable quality care while social
distancing.2,3 Because of the pandemic, tele-
medicine has seen exponential growth and
widespread adoption,4 consisting of more
than 90% of visits in some clinics.5,6 Telemed-
icine has been used in almost every specialty,
including procedural specialties.5,7-17 Further,
especially since the beginning of the COVID-
19 pandemic, telemedicine use has increased
internationally.18-21
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Although various forms of telemedicine,
including phone calls and electronic messaging,
have been used extensively in our clinic for
years, the COVID-19 pandemic has led to the
implementation and successful use of audiovi-
sual technologies for patient care visits across
the Mayo Clinic enterprise. These visits occur
via commonly used commercial software, as
these platforms are secure, Health Insurance
Portability and Accountability Act compliant,
and accessible to the general public.

Previous limited evidence suggested tele-
medicine to provide a generally effective, com-
parable, and satisfactory quality of care and
sometimes with better clinical outcomes for
certain conditions22; however, there is a paucity
of larger studies on perception and attitude
regarding patient-physician interactions, satis-
faction with services, and the ease and comfort
of using telemedicine, preference for face-to-
face communication, technology infrastructure
support, and insurance coverage,23 especially
in physicians with limited experience using
telemedicine technology before the COVID-19
pandemic. Reports from our institution report-
ing on patients treated virtually for possible and
confirmed COVID-19 suggest that patients
recognize telemedicine as a key component of
receiving health care throughout the
pandemic.24,25

Further, few studies have analyzed whether
physicianwell-being and burnout are affected
by the adoption of telemedicine, as telemedi-
cine theoretically provides more flexibility in
terms of physician time and geographical loca-
tion while performing virtual visits.5 Up to the
onset of the pandemic, Hartzband and Groop-
man26 pointed out that medicine had been at
a crisis point regarding burnout. Increased flex-
ibility from telemedicine supporting physician
autonomy may enhance the experience of
intrinsic motivation that staves off “amotiva-
tion” and burnout. Given this, we aim to
address these gaps in the literature and provide
insight into physician perceptions of telemedi-
cine at Mayo Clinic in Florida.

PATIENTS AND METHODS
This study included conducting a 38-question,
5-domain anonymous survey that was devel-
oped through expert panel consensus
informed by certain elements from existing ev-
idence and models, including the unified
Mayo Clin Proc Inn Qual Out n XXX 2021
theory of acceptance and use of technology,27

Technology Acceptance Model 2,28 and diffu-
sion of innovation frameworks.29,30 The sur-
vey was conducted using Qualtrics survey
software (Qualtrics). A list of all staff physi-
cians at the Jacksonville campus of Mayo
Clinic as of August 1, 2020 was obtained.
The survey was distributed via e-mail to all
staff physicians. Anonymous links and Quick
Response codes were sent to all physicians.
All specialties were included; however, tradi-
tional nonclinical specialties including diag-
nostic radiology, pathology, and nonclinical
physician research were excluded from the
survey to minimize outliers and positive skew-
ing. The survey remained open for 2 weeks
from August 17, 2020, through September 1,
2020, and results were collected in Qualtrics.
Participation was optional and voluntary.
Our study was deemed exempt by the Mayo
Clinic Institutional Review Board. For the pur-
poses of our study, telemedicine was defined as
the use of commercially available audiovisual
software programs for videoconferencing
with patients for scheduled consultations or
return visits. Other commonly used forms of
telemedicine, such as e-consultations or phone
calls, were excluded given the widespread use
of these before COVID-19. The survey
included general demographic characteristics
and professional information as well as 5
distinctive domains: (1) overall experience
with telemedicine use before and during
COVID-19, (2) future adaptability to using
telemedicine, (3) perception about patients’
experience, (4) and the effect of telemedicine
on burnout, and (5) narrative reflections and
accounts of experience of barriers of facilita-
tors to using telemedicine. All questions were
Likert-like scale questions with the exception
of narrative reflections domain (typed entry).
Variables of interest included current academic
position based on time practicing at our insti-
tution (associate consultant, senior associate
consultant, and consultant, with the rank of
consultant being achieved after 3 years), spe-
cialty, years in practice following residency,
current clinical full-time equivalent, age, sex,
frequency of telemedicine use before COVID-
19, length of period of using telemedicine
technology. A copy of the survey is included
in Supplemental Table 1 (available online at
http://www.mcpiqojournal.org).
;5(4):771-782 n https://doi.org/10.1016/j.mayocpiqo.2021.06.006
www.mcpiqojournal.org

http://www.mcpiqojournal.org
https://doi.org/10.1016/j.mayocpiqo.2021.06.006
http://www.mcpiqojournal.org


TABLE 1. Physician Characteristics and Previous Experience With Telemedicine

Characteristic No. (%) of physicians

Current position (n¼103)
Associate consultant 1 (1.0)
Senior associate consultant 22 (21.4)
Consultant 80 (77.7)

Specialty (n¼103)

Primary care 23 (22.3)
Internal medicine subspecialties 42 (40.8)
Surgery and surgical subspecialties 18 (17.5)
Neurology 9 (8.7)
Radiation oncology 5 (4.9)
Physical medicine and rehabilitation 4 (3.9)
Dermatology 2 (1.9)

Years in practice following residency (n¼103)

<5 12 (11.7)
5-10 29 (28.2)
11-20 23 (22.3)
21-30 27 (26.2)
>30 12 (11.7)

Current clinical FTE (n¼102)

<0.20 1 (1.0)
0.20-0.40 1 (1.0)
0.41-0.60 4 (3.9)
0.61-0.80 8 (7.8)
0.81-1.00 88 (86.3)

Age (n¼103)

31-40 y 32 (31.1)
41-50 y 30 (29.1)
51-60 y 23 (22.3)
>60 y 18 (17.5)

Sex (n¼102)

Female 33 (32.0)
Male 69 (67.0)

How often did you use telemedicine before COVID-
19? (n¼103)

Never 74 (71.8)
Occasionally (1-12 times per year) 10 (9.7)
Frequently (>1 time per month or >12 times per

year)
19 (18.4)

How many years have you been using telemedicine
technology for any type of consults or return visits?
(n¼103)

0-1 y 93 (90.3)
2-3 y 4 (3.9)
>3 y 6 (5.8)

COVID-19, coronavirus disease 2019; FTE, full-time equivalent.

PHYSICIAN SATISFACTION WITH TELEMEDICINE
Physician subspecialties were grouped into
the following categories: primary care (com-
munity internal medicine and family medi-
cine), internal medicine subspecialties (ie,
pulmonology, hematology, and gastroenter-
ology), surgery and surgical subspecialties
(ie, orthopedic surgery, ophthalmology,
vascular surgery, and neurosurgery), derma-
tology, rehabilitation, and radiation oncology.

Descriptive statistics were performed for
all questions. Comparisons of the 5 specific
domains of interestd“I am open to using tele-
medicine routinely in the future for consulta-
tions,” “I am open to using telemedicine
routinely in the future for return visits,”
“Assuming both are equally appropriate, I pre-
fer to use telemedicine over face-to-face visits,”
“What role has telemedicine played in your
experience of burnout,” and “Overall, my
work-life balance has been improved with tele-
medicine”dwere made using the Wilcoxon
rank sum test (current position), the Spearman
test of correlation (years of practice following
residency and age), or the Kruskal-Wallis
rank sum test (specialty). P values of less
than .05 were considered as statistically signif-
icant. All statistical tests were 2-sided. Statisti-
cal analyses were performed using SAS version
9.4 (SAS Institute, Inc.).

RESULTS
The survey was distributed to 529 physicians
at our institution, with a total of 115 physi-
cians providing responses to the survey. There
were 12 incomplete survey responses or sur-
veys that were submitted in error, leaving
103 responses for analysis. Thus, the response
rate was approximately 19.5% of physicians in
eligible specialties.

Approximately 78% of physicians were
consultants, indicating that they have worked
within the institution for at least 3 years. Of
the 103 respondents, approximately 22%
were in primary care specialties, 41% were in
internal medicine subspecialties, and 18%
were in surgery or surgical subspecialties.
Years in practice following residency were
fairly evenly distributed from less than 5 to
more than 30. Before the COVID-19
pandemic, 72% of physicians had not used
telemedicine before. A summary of physician
characteristics and previous experiences with
telemedicine is provided in Table 1.
Mayo Clin Proc Inn Qual Out n XXX 2021;5(4):771-782 n https://do
www.mcpiqojournal.org
A summary of responses for each question
of the survey is provided in Table 2 and in
Figure 1. Specifically, approximately 63% of
respondents agreed or strongly agreed that
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TABLE 2. Physician Perceptions and Attitudes Toward Telemedicine

Responses n
No. (%) of
physicians

I find telemedicine has been easy to navigate
and use

101

Strongly disagree 2 (2.0)
Somewhat disagree 3 (3.0)
Neither agree not disagree 9 (8.9)
Somewhat agree 33 (32.7)
Strongly agree 54 (53.5)

I feel skilled at using telemedicine 103

Strongly disagree 3 (2.9)
Somewhat disagree 3 (2.9)
Neither agree not disagree 7 (6.8)
Somewhat agree 46 (44.7)
Strongly agree 44 (42.7)

I find it easy to solve technological errors
during a telemedicine visit

102

Strongly disagree 6 (5.9)
Somewhat disagree 27 (26.5)
Neither agree not disagree 24 (23.5)
Somewhat agree 36 (35.3)
Strongly agree 9 (8.8)

I find telemedicine provides a cost-effective
way for the practice of delivering healthcare
to my patients

102

Strongly disagree 2 (2.0)
Somewhat disagree 5 (4.9)
Neither agree not disagree 13 (12.7)
Somewhat agree 24 (23.5)
Strongly agree 58 (56.9)

I find telemedicine is comparable to the quality
of care I deliver during a face-to-face visit
most of the time

102

Strongly disagree 13 (12.7)
Somewhat disagree 17 (16.7)
Neither agree not disagree 8 (7.8)
Somewhat agree 40 (39.2)
Strongly agree 24 (23.5)

I feel comfortable/at ease communicating with
my patients using telemedicine

103

Strongly disagree 4 (3.9)
Somewhat disagree 5 (4.9)
Neither agree not disagree 10 (9.7)
Somewhat agree 20 (19.4)
Strongly agree 64 (62.1)

I feel I have sufficient IT support for
telemedicine visits in my practice

102

Strongly disagree 3 (2.9)
Somewhat disagree 17 (16.7)
Neither agree not disagree 17 (16.7)
Somewhat agree 35 (34.3)

Continued on next page
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the quality of care delivered using telemedi-
cine was comparable to face-to-face visits and
approximately 80% of respondents either
agreed or strongly agreed that telemedicine is
a cost-effective way to deliver health care.
Approximately 76% of physicians felt that
telemedicine has increased flexibility and con-
trol over how the physician performs patient
care activities.

Overall, physicians feel that they have
adequate technological support and feel
skilled at using telemedicine, with 87% of re-
spondents feeling skilled at using telemedicine
and 55% agreeing that patients find telemedi-
cine easy to use.

Physicians also feel that patients like tele-
medicine visits. Approximately 51% of physi-
cians agree that patients find quality of care
with telemedicine to be comparable to the
quality of care during a face-to-face visit, and
73% agree that patients are at ease with
communicating over telemedicine.

In regard to burnout, approximately 30%
of respondents felt that telemedicine alleviated
symptoms of burnout and 36% agreed that
work-life balance has improved with the use
of telemedicine (Table 3; Figure 2). Primary
care physicians were statistically more likely
to have burnout symptoms alleviated by tele-
medicine (P¼.006) and improved work-life
balance (P<.001) with telemedicine than in-
ternal medicine subspecialties, surgical sub-
specialties, or other specialties (Supplemental
Tables 2-5, available online at http://www.
mcpiqojournal.org). There were no significant
differences for these questions when
comparing position (P¼.61 and P¼.62,
respectively), years in practice (P¼.69 and
P¼.38, respectively), or age (P¼.51 and
P¼.28, respectively).

There was no difference between consul-
tants and senior associate consultants
(P¼.50), years in practice (P¼.28), younger
or older physicians (P¼.56), or specialty
group (P¼.14) for openness to using telemed-
icine in the future for consultations. Similarly,
there were no statistically significant differ-
ences among the same groups for telemedicine
use for return visits (P¼.9, P¼.19, P¼.39, and
P¼.058, respectively).

Overall, 68% of physicians are open to us-
ing telemedicine in the future for consultations
;5(4):771-782 n https://doi.org/10.1016/j.mayocpiqo.2021.06.006
www.mcpiqojournal.org
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TABLE 2. Continued

Responses n
No. (%) of
physicians

I feel I have sufficient IT support for telemedicine visits in my practice, continued

Strongly agree 30 (29.4)

The option of telemedicine has given me more
flexibility/control over how I am able to
perform patient-care activities

100

Strongly disagree 5 (5.0)
Somewhat disagree 6 (6.0)
Neither agree not disagree 13 (13.0)
Somewhat agree 26 (26.0)
Strongly agree 50 (50.0)

The telemedicine system in my practice needs
technological improvements

103

Strongly disagree 6 (5.8)
Somewhat disagree 12 (11.7)
Neither agree not disagree 27 (26.2)
Somewhat agree 49 (47.6)
Strongly agree 9 (8.7)

I am open to using telemedicine routinely in
the future for consultations

103

Strongly disagree 10 (9.7)
Somewhat disagree 17 (16.5)
Neither agree not disagree 6 (5.8)
Somewhat agree 27 (26.2)
Strongly agree 43 (41.7)

I am open to using telemedicine routinely in
the future for return visits

103

Strongly disagree 2 (1.9)
Somewhat disagree 5 (4.9)
Neither agree not disagree 5 (4.9)
Somewhat agree 21 (20.4)
Strongly agree 70 (68.0)

Learning to use telemedicine has positively
affected my professional growth

103

Strongly disagree 5 (4.9)
Somewhat disagree 5 (4.9)
Neither agree not disagree 26 (25.2)
Somewhat agree 28 (27.2)
Strongly agree 39 (37.9)

Assuming both are equally appropriate, I prefer
to use telemedicine over face-to-face visits

102

Strongly disagree 20 (19.6)
Somewhat disagree 16 (15.7)
Neither agree not disagree 23 (22.5)
Somewhat agree 27 (26.5)
Strongly agree 16 (15.7)

I plan to obtain continued medical education
(CME) credits to enhance my knowledge of
telemedicine

103

Strongly disagree 10 (9.7)

Continued on next page

PHYSICIAN SATISFACTION WITH TELEMEDICINE
and 88% of physicians are open to using tele-
medicine routinely in the future for follow-up
visits or appointments. Assuming all other fac-
tors are equal and there is no detriment to pa-
tient care, approximately 42% of physicians
prefer to use telemedicine over face-to-face
visits, with 22% of physicians reporting
neutral feelings.

DISCUSSION
Our data suggest that physicians have adapted
to the implementation of telemedicine tech-
nology for clinical consultations and follow-
ups. In our study, most respondent physicians
felt skilled at using the technology. Interest-
ingly, almost all physicians were open to using
telemedicine routinely for follow-up visits after
the resolution of the pandemic, with just un-
der half of respondents preferring telemedicine
over face-to-face visits. The findings from this
work are similar to other previously reported
data on the adoption of telemedicine use.
For example, Gillman-Wells et al9 found that
70% of plastic surgeons surveyed in the
United Kingdom embraced the use of telemed-
icine. Qualitative surveys by Srinivasan et al31

of personnel at Stanford University’s general
primary care clinics found that respondents
strongly believed that video visits should be
an ongoing part of medical practice after the
pandemic.

The generally favorable reviews of tele-
medicine and physician willingness to adapt
the technology is likely secondary to multiple
reasons, including cost-effectiveness of care,
time-savings to both the physician and pa-
tients, and increased flexibility of scheduling
telemedicine visits, which may all contribute
to improved physician quality of life. Addi-
tionally, our results suggest that telemedicine
is associated with decreased cost and more
time-savings for patients, especially those
who are required to travel for care. This is
necessarily balanced against concerns
regarding quality of care and the lack of phys-
ical examination inherent of video consulta-
tions, although physicians in our study
largely feel that the quality of care is similar.

Perceived cost-effectiveness of telemedi-
cine compared to traditional in-person care
is one of the primary reasons cited for the pos-
itive attitudes toward telemedicine, with 80%
of physicians agreeing that telemedicine is a
Mayo Clin Proc Inn Qual Out n XXX 2021;5(4):771-782 n https://doi.org/10.1016/j.mayocpiqo.2021.06.006
www.mcpiqojournal.org
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TABLE 2. Continued

Responses n
No. (%) of
physicians

I plan to obtain continued medical education (CME) credits to enhance my knowledge
of telemedicine, continued

Somewhat disagree 21 (20.4)
Neither agree not disagree 44 (42.7)
Somewhat agree 18 (17.5)
Strongly agree 10 (9.7)

My patients find telemedicine easy to navigate
and use

101

Strongly disagree 4 (4.0)
Somewhat disagree 20 (19.8)
Neither agree not disagree 21 (20.8)
Somewhat agree 48 (47.5)
Strongly agree 8 (7.9)

My patients find it easy to solve technological
errors during a telemedicine visit

100

Strongly disagree 12 (12.0)
Somewhat disagree 36 (36.0)
Neither agree not disagree 26 (26.0)
Somewhat agree 25 (25.0)
Strongly agree 1 (1.0)

My patients find using telemedicine for
consultations to be more cost-effective than
face-to-face visits

102

Strongly disagree 1 (1.0)
Somewhat disagree 7 (6.9)
Neither agree not disagree 35 (34.3)
Somewhat agree 35 (34.3)
Strongly agree 24 (23.5)

My patients find using telemedicine for return
visits to be more cost-effective than face-to-
face visits

100

Strongly disagree 1 (1.0)
Somewhat disagree 4 (4.0)
Neither agree not disagree 25 (25.0)
Somewhat agree 42 (42.0)
Strongly agree 28 (28.0)

My patients find telemedicine comparable to
the quality of care they receive during a
face-to-face visit

101

Strongly disagree 3 (3.0)
Somewhat disagree 16 (15.8)
Neither agree not disagree 30 (29.7)
Somewhat agree 41 (40.6)
Strongly agree 11 (10.9)

My patients feel comfortable/at ease
communicating with me using telemedicine

102

Strongly disagree 1 (1.0)
Somewhat disagree 9 (8.8)
Neither agree not disagree 18 (17.6)

Continued on next page
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cost-effective way to deliver care. To quantify
this, a study by Demaerschalk et al32 evalu-
ating postoperative visit costs found that pa-
tients who used video telemedicine services
saved an average of $888 per return visit,
increasing to $1501 when accounting for
travel and accommodations. The authors
report a savings of $256 per visit even for
those patients who did not need accommoda-
tions. Furthermore, a study from the pediatric
cardiology service at Coimbra University Hos-
pital Center analyzed telemedicine use in
Portugal since 1998 and estimated that
approximately V1.1 million (w$1.3 million)
in the health system and approximately
V419 (w$500) per patient have been saved
since adopting telemedicine.20

Additionally, there is substantial time-
savings for both physicians and patients with
the adoption of telemedicine, with approxi-
mately 75% of respondents agreeing that tele-
medicine use has improved flexibility. For
physicians, the perceived improvement in flex-
ibility is likely multifaceted but most likely
because of time-savings and flexibility with
scheduling. First, telemedicine visits can be
performed anywhere, such as in the office
setting or a secure home setting, which may
afford greater flexibility for physicians who
may be balancing increasing demands both
at work and at home, especially during the
pandemic. Second, video visits may be easier
to reschedule as opposed to in-person visits,
in which patients frequently travel and have
limited flexibility to reschedule. Third, video
consultations and returns may limit some of
the time-consuming logistics of the clinic,
such as waiting to room or check in patients
or walking from clinic room to clinic room.
Regardless, more research is needed to quan-
tify the time-savings and identify the factors
that contribute.

Time-savings is also seen with patients. In
a meta-analysis by Chaudhry et al,8 patients
receiving either telemedicine or in-person
visits for orthopedic care found that telemedi-
cine improved time-savings for patients, both
when including travel time (180 minutes)
and when excluding travel time (17 minutes).

Despite the benefits many physicians expe-
rienced with telemedicine implementation,
approximately one-third of physicians surveyed
do not believe that telemedicine is comparable
;5(4):771-782 n https://doi.org/10.1016/j.mayocpiqo.2021.06.006
www.mcpiqojournal.org
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TABLE 2. Continued

Responses n
No. (%) of
physicians

My patients feel comfortable/at ease communicating with me using telemedicine,
continued
Somewhat agree 51 (50.0)
Strongly agree 23 (22.5)

My patients find using telemedicine to be time
saving

102

Strongly disagree 0 (0.0)
Somewhat disagree 2 (2.0)
Neither agree not disagree 16 (15.7)
Somewhat agree 33 (32.4)
Strongly agree 51 (50.0)

PHYSICIAN SATISFACTION WITH TELEMEDICINE
to face-to-face visits. One of the leading con-
cerns is regarding the potential disparities in
quality of care for telemedicine as compared
with that for in-person visits. Although tele-
medicine can be largely cost-effective and saves
time, this comes at a cost of losing the ability to
perform an adequate physical examination,
something that is vital to practice and adequate
care of patients. Additionally, the physician-
patient relationship is largely reliant on per-
sonal communications, such as “small talk,”
which is largely eliminated when using tele-
medicine software. As telemedicine is more
widely used now than at the time of the study,
further survey studies will be vital to under-
stand physician concerns and the relative
importance of these concerns.

Perhaps the most often cited concern
regarding telemedicine is the feeling of being
unable to provide comparable care virtually.
Zhang et al5 looked at this very question at
the Memorial Sloan Kettering Cancer Center
during the COVID-19 pandemic. They found
that 92% of radiation oncology visits were con-
ducted via telemedicine during the peak of the
pandemic. Seventy-one percent of respondents
reported that there was no difference in the
ability to treat cancer appropriately, with 55%
having no difference in overall visit quality.5

To support the finding that quality of care
is equivalent with telemedicine visits, a study
from Stanford’s ClickWell Care clinic evalu-
ated ordering patterns for telemedicine visits
or in-person visits. Interestingly, there were
no differences in laboratory tests ordered, im-
aging tests ordered, or prescriptions ordered
between virtual and in-person visits for 17 of
the most common diagnoses, although there
were overall more laboratory and imaging tests
ordered following in-person visits for any
diagnosis, likely reflecting general medical
examinations.33

Another primary concern with the use of
telemedicine is the lack of physical examina-
tions. The physical examination remains a crit-
ical component of follow-up care, especially
when evaluating for adverse effects of therapy
or in patients with physical limitations.34

Despite the lack of physical examinations
available during telemedicine visits, some cli-
nicians are working to develop examinations
suited for telemedicine and in-person use,
such as the neurosurgical spine examination
Mayo Clin Proc Inn Qual Out n XXX 2021;5(4):771-782 n https://do
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that has been adopted for telemedicine use.10

A study by Piche et al35 found that overall, vir-
tual spine examinations for low back pain may
be comparable to in-person examinations and
patients are overall satisfied with virtual evalu-
ations. Laskowski et al36 have developed a
specific set of guidelines to enhance the evalu-
ation of the musculoskeletal system as well.

Patient satisfaction with telemedicine is
critically important, as the cost- and time-
savings are meaningless if patients do not
feel they are receiving similar high-quality
care. Although our study did not survey pa-
tients directly, approximately 75% of physi-
cians felt that patients are at ease
communicating over telemedicine, with half
agreeing that patients find the technology
easy to use and the quality of care is compara-
ble to face-to-face visits. Similar studies of pro-
viders in the National Health Service in the
United Kingdom found that approximately
73% of respondents felt that patients under-
stood the medical conditions and recommen-
dations when given over the phone, and
70% of respondents felt that video confer-
encing adds to patient care.37 In the meta-
analysis by Chaudhry et al,8 there were no
differences in surgeon satisfaction or patient-
reported outcome measures when comparing
telemedicine or in-person visits.8 Previous
studies have also reported patient satisfaction
with telemedicine at a large health system in
California.38

One of the promises of telemedicine is to
reduce burnout by allowing physicians
to have more flexibility over their schedule.
For instance, physicians may be able to
i.org/10.1016/j.mayocpiqo.2021.06.006 777
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“I am open to using telemedicine routinely in the future for consultations”
“I am open to using telemedicine routinely in the future for return visits”
“Assuming both are equally appropriate, I prefer to use telemedicine over face-to-face visits”

“I find telemedicine provides a cost-effective way for the practice of delivering healthcare to my patients”
“I find telemedicine is comparable to the quality of care I deliver during a face-to-face visit most of the time”
“The option of telemedicine has given me more flexibility/control over how I am able to perform patient-care”
“My patients feel comfortable/at ease communicating with me using telemedicine”

FIGURE 1. Survey results regarding physician perceptions and applicability of telemedicine. A, Physician
attitudes toward the quality and possible advantages of telemedicine. B, Openness of respondents to using
telemedicine after the coronavirus disease 2019 pandemic.
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see patients virtually while improving work-
life balance at home. Furthermore, telemedi-
cine may decrease commuting time, freeing
up time for sleep, family time, and other
social events, which all are primary factors
for burnout.16 Our data suggest that approx-
imately one-third of physicians experience
either improved work-life balance or
Mayo Clin Proc Inn Qual Out n XXX 2021
improved symptoms of burnout due to
telemedicine, although these statistics are
confounded by the other stressors associated
with the COVID-19 pandemic. Further study
is needed to fully assess whether, and
how, burnout can be reduced by more wide-
spread adoption of telemedicine after the
pandemic.
;5(4):771-782 n https://doi.org/10.1016/j.mayocpiqo.2021.06.006
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TABLE 3. Physician Burnout and the Influence of Telemedicine

Variable n
No. (%) of
physicians

Before COVID-19dI feel burned out from my
work

102

Never 11 (10.8)
A few times per year 29 (28.4)
Once a month 17 (16.7)
A few times per month 25 (24.5)
A few times per week 13 (12.7)
Every day 7 (6.9)

During COVID-19dI feel burned out from
my work

102

Never 17 (16.7)
A few times per year 23 (22.5)
Once a month 12 (11.8)
A few times per month 29 (28.4)
A few times per week 8 (7.8)
Every day 13 (12.7)

What role has telemedicine played in your
experience of burnout

94

Greatly contributed to burnout 2 (2.1)
Contributed to burnout 9 (9.6)
Neither contributed to or improved

burnout
55 (58.5)

Alleviated burnout symptoms 23 (24.5)
Greatly alleviated burnout symptoms 5 (5.3)

Overall, my work-life balance has been
improved with telemedicine

102

Strongly disagree 10 (9.8)
Somewhat disagree 12 (11.8)
Neither agree nor disagree 43 (42.2)
Somewhat agree 24 (23.5)
Strongly agree 13 (12.7)

COVID-19, coronavirus disease 2019.

PHYSICIAN SATISFACTION WITH TELEMEDICINE
Looking ahead, telemedicine will likely be
an important component of clinic in the post-
COVID world. To help compensate for the
lack of physical presence during virtual visits,
virtual reality has been suggested as a way to
enhance the feeling of physical presence dur-
ing the examination.39 Additionally, telemedi-
cine can be used preferentially in populations
that have expressed interest in, or particularly
benefit from, telemedicine. For example, pa-
tients with anxiety and depression tend to pre-
fer telemedicine visits and have more frequent
visits in the virtual setting according to 1 anal-
ysis.33 Another potential benefit of telemedi-
cine is to improve access to routine and
preventive health care for underrepresented
groups, such as underrepresented minorities
or patients in rural communities, that may
not be able to cover the expense or time of
travel to clinic for routine follow-up.
Furthering this, telemedicine can also be
used to offer clinical trial participation to these
underrepresented populations, as intensive
follow-up protocols and toxicity management
can be performed virtually.

Even though our data suggest that physi-
cians have overall positive perceptions and at-
titudes regarding telemedicine, our study is
not without limitations. First, our study is sur-
vey based, with the typical limitations of
survey-based evaluations, including complete
responses and a low response rate. Further-
more, there is a relatively small sample size
of some of the subgroups that were examined
when making comparisons of survey re-
sponses, which results in a lack of sufficient
power to detect significant differences. There-
fore, the possibility of a type II error (ie, a
false-negative finding) is important to
consider. Additionally, this work provides a
thorough and important representation of
physician attitudes and reflections, including
the effect of technology on burnout and
well-beingdsomething that has not been
addressed widely before,40 especially during
times of crises like the COVID-19 pandemic.

At approximately the same time as our
study, the COVID-19 Healthcare Coalition,
of which Mayo Clinic is a participant, sur-
veyed more than 1500 providers regarding
the use of telemedicine. In their study, approx-
imately 68% of patients were motivated to in-
crease the use of telemedicine (68% in our
Mayo Clin Proc Inn Qual Out n XXX 2021;5(4):771-782 n https://do
www.mcpiqojournal.org
study) and 55% found that telemedicine
improved satisfaction with work (36% in our
study had improved work-life balance).41,42

Taken together, our study and the study by
the COVID-19 Healthcare Coalition support
the notion that telemedicine is an important
component of medicine delivery. Additional
research is needed to identify whether these at-
titudes persist in the posteCOVID-19 clinical
environment.

Future research could explore the sustain-
ability of telemedicine, cost benefit of telemed-
icine, and potential causal relationships
between telemedicine and burnout preven-
tion. We acknowledge that many patients do
not have access to, or knowledge of, the
i.org/10.1016/j.mayocpiqo.2021.06.006 779
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FIGURE 2. Responses regarding physician burnout and the influence of telemedicine. A, “What role has
telemedicine played in your experience of burnout?” B, “Overall, my work-life balance has been improved
with telemedicine.”
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technology required for telemedicine. Further
research can investigate methods to improve
this health care delivery to potentially under-
served patients.
CONCLUSION
This survey analysis found that physicians
generally had positive attitudes regarding
the adoption of telemedicine and felt that
the quality of care is generally comparable
with that delivered during in-person visits.
Importantly, most physicians are open to us-
ing telemedicine after the pandemic for con-
sultations and routine follow-ups.
Additionally, approximately one-third of
Mayo Clin Proc Inn Qual Out n XXX 2021
physicians reported an improved work-life
balance or improvement in subjective
burnout symptoms with telemedicine. Future
studies are needed to explore attitudes
regarding telemedicine after the pandemic
and how the technology can be used to
improve physician well-being.
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