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Abstract

Background: A major byproduct of the recent coronavirus
disease 2019 (COVID-19) pandemic has been the accelerated
adoption of telemedicine within orthopedic practices.
Introduction: The purpose of the study is to evaluate satis-
faction associated with telemedicine and to determine how tele-
medicine is used by orthopedic surgeons in response to social
distancing efforts necessitated by the COVID-19 pandemic.
Methods: We developed a survey to evaluate surgeon’s per-
ception of telemedicine during the COVID-19 pandemic. The
survey consisted of four major sections focusing on (1) surgeon
characteristics and current use of telemedicine, (2) tele-
medicine for new patients, (3) telemedicine for routine follow-
up patients, and (4) telemedicine for postoperative patients.
Results: We collected 268 survey responses. Overall, 84.8%
of surgeons were using telemedicine, but only 20.5% of
surgeons were using it before the COVID-19 pandemic. The
overall satisfaction with telemedicine was 70.3% % 20.9%.
Of those who use telemedicine, 75% currently use it for new
patients, 86.6% currently use it for routine follow-up pa-
tients, and 80.8% currently use it for postoperative patients
(p=0.01). Surgeons had higher satisfaction with building
rapport and performing physical examination maneuvers
for either routine follow-up or postoperative patients than
for new patients (p < 0.0001 for both). However, satisfaction
with obtaining imaging did not differ among the cohorts
(p=0.36). Surgeons felt they are more likely to continue to
use telemedicine after the COVID-19 pandemic for either
routine follow-up or postoperative patients than for new
patients (p < 0.0001).

Discussion: Owing to challenges posed by the COVID-19
pandemic, telemedicine use has increased substantially among
orthopedic surgeons in recent months.

DOI: 10.1089/tmj.2020.0255

Conclusions: Our study established that physician imple-
mentation of telemedicine has increased significantly as a re-
sult of the COVID-19 pandemic, with the majority of surgeons
satisfied with its use in their practice, and plan on incorpo-
rating telemedicine in their practices beyond the pandemic.
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Introduction
elemedicine has emerged as an innovative tech-
nology through which clinical care can be provided
remotely. Telemedicine and telehealth are defined as
the provision of a health care service to a patient
from a provider who is at another location typically involv-
ing a video connection.' Although there has been a trend
toward the increasing use of telemedicine by health care
providers over the past decade, a major byproduct of the re-
cent coronavirus disease 2019 (COVID-19) pandemic has been
the accelerated adoption of telemedicine within orthopedic
practices. This adoption has been fueled by relaxation of
regulations governing telemedicine and the need for social
distancing. The pandemic has unforeseeably changed the
health care landscape and challenged clinical care deliv-
ery, prompting many patient-doctor interactions to occur
remotely.

The first report of telemedicine within orthopedics took
place in Finland in 1996, in which a videoconferencing system
was used for patient examinations and transfer of radiographs
between providers across three different locations.” In the
United States, one of the first reports of the use of telemedicine
for orthopedic evaluations was in 1998, in which telemedicine
consultations took place for injuries and follow-up care based
out of North Dakota.? Telehealth services have been increas-
ingly utilized in orthopedic practices for injury consultations,
postoperative evaluations, and general outpatient visits.*™®
Early studies on the accuracy of using a mobile phone camera
for the diagnosis of minimally displaced fractures resulted in
a misdiagnosis rate of ~ 40%,” however, more recent stud-
ies performed using advanced photo technology have dem-
onstrated improved accuracy and a higher rate of accurate
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diagnosis.®> Moreover, studies that have looked at patient
satisfaction have found that, in general, an overwhelming
majority of patients across multiple orthopedic subspecialties
are highly satisfied with their telemedicine orthopedic
consultations.”™ '

By necessity, the COVID-19 pandemic has dramatically
accelerated the rate at which telemedicine adoption has taken
place within orthopedic practices. In some practices in regions
with strict lockdown policies, patient visits have been enacted
almost exclusively through telemedicine. Although it has
become ubiquitous, physician satisfaction with telemedicine
visits has not been fully investigated.

The purpose of the study is to evaluate satisfaction associ-
ated with telemedicine and to determine how telemedicine is
used by orthopedic surgeons in response to social distancing
efforts necessitated by the COVID-19 pandemic. We also aim
to determine physician satisfaction with telemedicine tech-
nologies, and how they can possibly shape one’s orthopedic
surgery practice going forward. We hypothesized that the
pandemic would lead orthopedic surgeons to rapidly incor-
porate telemedicine into their practices.

Methods
QUESTIONNAIRE DEVELOPMENT

A survey was developed to evaluate surgeon’s perception
of telemedicine during the COVID-19 pandemic. The survey
consisted of four major sections focusing on (1) surgeon
characteristics and current use of telemedicine, (2) telemed-
icine for new patients, (3) telemedicine for routine follow-up
patients, and (4) telemedicine for postoperative patients.
Surgeons were asked about their overall satisfaction, and
about their satisfaction with building rapport, with carrying
out elements of physical examination, and with obtaining
imaging in a timely manner. In addition, they were asked why
they were not currently using telemedicine if they were not,
and whether they would continue to use telemedicine after the
pandemic. The survey was created on REDCap.

SURVEY DISTRIBUTION

American and European orthopedic specialty societies that
currently allowed for survey distribution among their mem-
bers were contacted. The American Shoulder and Elbow
Surgeons (ASES), American Orthopaedic Society for Sports
Medicine (AOSSM), and European Society for Surgery of the
Shoulder and the Elbow (SECEC) all approved the survey and
distributed it to their members through REDCap. In addition,
our institutional alumni society approved the survey, and sent
it out to all former residents and fellows. Responses were kept
anonymous and confidential.
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STATISTICAL ANALYSIS

All statistical analyses were performed utilizing GraphPad
Prism 8.3 (GraphPad, La Jolla, CA). Descriptive statistics were
calculated for all continuous and categorical variables. Con-
tinuous variables were reported as weighted mean and estimated
standard deviation, whereas categorical variables were reported
as frequencies with percentages. Fisher’s exact or chi-squared
test was used to analyze categorical variables. The independent
or paired t test for normally distributed variables, or the non-
parametric Mann-Whitney U test or Wilcoxon signed-rank test
was performed to compare continuous variables. A value of
p<0.05 was considered statistically significant.

Results
SURGEON CHARACTERISTICS

Overall, 268 surgeons responded to our survey. The full
characteristics are given in Table 1.

CURRENT USE OF TELEMEDICINE

Overall, 20.5% of surgeons had been using telemedicine before
the COVID-19 pandemic (Table 2). As a result of the pandemic, the
number had increased dramatically to 84.8%. The overall satis-
faction with telemedicine was 70.3% =+ 20.9%. Rationale for not
using telemedicine included logistical reasons (63.6%) and the
difficulty in conducting a thorough physical examination or
establishing physical rapport with patients (13.6%). There was a
wide discrepancy in the amount of time taken for the average
telemedicine visit, with the majority taking >21 min (40.3%) or
11-15 min (32.7%). The most common modality for conducting
these video visits was hospital electronic medical record (40.1%).

TELEMEDICINE FOR NEW PATIENTS

Of those who used telemedicine, 75% used it for new pa-
tients (Table 3). The most commonly cited reason for surgeons
not using telemedicine for new patients was lack of mean-
ingful physical examination in 34%. The overall satisfac-
tion with telemedicine for new patients was 63.3%, with the
highest area of satisfaction being rapport with new patients
(71.7%), and the lowest area of satisfaction being physical
examination (40.5%). Overall, 72.9% of orthopedic surgeons
planned to continue using telemedicine after the COVID-19
pandemic for new patient visits.

TELEMEDICINE FOR ROUTINE FOLLOW-UP PATIENTS

Of those who used telemedicine, 86.6% currently used it for
routine follow-up patients (Table 4). The most commonly cited
for surgeons not using telemedicine for postoperative pa-
tients was lack of physical examination (24.1%). The overall
satisfaction rate with telemedicine for routine follow-up
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Table 1. Surgeon Characteristics Table 2. Current Use of Telemedicine

N 268 N 268
Where is your practice based? Do you use telemedicine? 84.8%
North America 66.9% Did you use it before the COVID-19 pandemic? 20.5%
Other 33.1% Overall satisfaction with telemedicine 70.3% (20.9)
Where in North America? Why do you not use telemedicine?
Midwest 15.9% Billing 6.8%
Northeast 55.1% HIPAA compliant capabilities/liability 4.5%
South 17.6% Logistics 63.6%
West 11.4% Physical examination/rapport 13.6%
What type of practice do you have? Other 11.4%
Academic 36.3% What average time it takes for a telemedicine visit?
Hospital 25.5% 1-5min 4.3%
Private 35.6% 6-10min 7.1%
Other 2.6% 11-15min 32.7%
Are you fellowship trained 91.0% 16-20 min 15.6%
What is your subspecialty? >21 min 40.3%
Arthroplasty 11.3% How do you do your visits?
Foot and ankle 4.2% Doximity 9.0%
General 2.3% Facetime 2.7%
Hand 6.8% Hospital EMR 40.1%
Oncology 1.5% Other 31.1%
Pediatrics 0.8% WebEx/skype/zoom 17.1%
Shoulder and elbow 37.0% COVID, coronavirus disease.
Spine 5.7%
Sports medicine 26.8% TELEMEDICINE FOR POSTOPERATIVE PATIENTS
Trauma 3.8% Of those who used telemedicine, 80.8% used it for postop-
How do you do your visit? erative patients (Table 5). The.n'lost commonly citefi reaso'n for
surgeons not using telemedicine for postoperative patients
Digr iy 2ot was lack of physical examination (30%), with half noting
Facetime 2.7% suture removal/wound evaluation being the primary reason.
Hospital EMR 40.1%
WebEx/skype/zoom 17.1% Do you use telemedicine for new patients? 167 (75%)
EMR, electronic medical record. Overall satisfaction with telemedicine for new patients 63.3% (23.8)
Satisfaction with rapport 71.7% (21.8)
Satisfaction with physical examination 40.5% (25.6)
patients was 76.5%, with the highest area of satisfaction being
rapport with routine follow-up patients (79.4%), and the S i) ey selg (0]
lowest area of satisfaction being physica] examination Do you plan to continue to use telemedicine post-COVID-19 72.9%
(50.29%). Overall, 88% planned on using telemedicine after the Rnskipatcn

COVID-19 pandemic for follow-up patients.
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Table 4. Telemedicine with Routine Follow-up Patients

Do you use telemedicine for routine follow-up patients? 193 (86.6%)
Overall satisfaction with telemedicine for routine 76.5% (16.8)
follow-up patients

Satisfaction with rapport 79.4% (16.9)
Satisfaction with physical examination 50.2% (25.5)
Satisfaction with imaging 52.4% (29.3)
Do you plan to continue to use telemedicine 88%
post-COVID-19 for routine follow-up patients?

The overall satisfaction with telemedicine for postoperative
patients was 75.5%, with the highest area of satisfaction being
rapport with postoperative patients (79.4%), and the lowest
area of satisfaction being imaging (53.6%). Overall, 90%
planned on using telemedicine after the COVID-19 pandemic
for postoperative visits.

COMPARISON OF TELEMEDICINE FOR NEW PATIENTS,
ROUTINE FOLLOW-UP PATIENTS, AND POSTOPERATIVE
PATIENTS

Our findings show that surgeons are more likely to use
telemedicine for routine follow-up and postoperative patients
than for new patients (Table 6). In addition, we found that
surgeons had higher satisfaction with building rapport and
performing a virtual physical examination in these patients.
Satisfaction with obtaining imaging did not differ among the
cohorts. Surgeons also felt that they were more likely to use
telemedicine after the COVID-19 pandemic for routine follow-
up and postoperative patients than for new patients.

Discussion

Owing to challenges posed by the COVID-19 pandemic,
we found that telemedicine use has increased substantially

Table 5. Telemedicine with Postoperative Patients

Do you use telemedicine for postoperative patients? 180 (80.8%)
Overall satisfaction with telemedicine for 75.5% (17.4)
postoperative patients

Satisfaction with rapport 79.4% (16.4)
Satisfaction with physical examination 56.5% (25.8)
Satisfaction with imaging 53.6% (30.7)
Do you plan to continue to use telemedicine post-COVID-19 90.0%

for postoperative patients?
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among orthopedic surgeons in recent months. This study also
reports that the vast majority of orthopedic surgeons plan on
utilizing telemedicine in their regular medical practice after
social distancing measures have been relaxed. Furthermore,
orthopedic surgeons felt that, through telemedicine, they
were more likely to build rapport and perform meaningful
physical examinations in established follow-up or postoper-
ative patients than in new patients. These findings support
our hypothesis.

After the World Health Organization’s (WHO) declaration
that the COVID-19 virus was a pandemic on March 11, 2020,
many medical organizations made rapid changes to their
practice recommendations. In North America, the American
Academy of Orthopedic Surgeons (AAOS) recommended that
elective surgeries be delayed as new information about the
pandemic emerged. Significantly, the office for civil rights
within the United States Department of Health and Human
services supported the accelerated development of tele-
medicine services to aide in the response to the COVID-19
pandemic. Before the COVID-19 pandemic, the American
Medical Association (AMA) recommended telemedicine as a
supplemental visit modality but not a permanent substitute
for in-person visits. Other previously reported barriers to the
adoption of telemedicine had included (1) hardware/software
challenges, (2) difficulty with workflow integration, and (3)
hesitancy to change practice.*'®'? For the purposes of this
study, we grouped all of these challenges under the rubric of
a “logistics” barrier. This, in fact, was the most commonly
reported (65%) barrier-to-entry among nontelemedicine
providers in this survey.

Previous research has demonstrated benefits associated
with telemedicine in orthopedic surgery.*'®'? In a random-
ized controlled trial, published on telemedicine for orthopedic
patients, Buvik et al. 19 demonstrated that telemedicine did not
negatively impact patient-reported outcome measures, and
that patient satisfaction was generally high after these visits.
In a separate randomized controlled trial, Buvik et al.'? also
demonstrated that physician satisfaction with their own
evaluation ability was equivalent between telemedicine
and in-person visits. Telemedicine has also been shown to be
cost-effective in orthopedic clinics, both for patients, in sav-
ing them commuting time, and for orthopedic surgeons, when
utilized enough to compensate for the initial setup cost.
Although this study did not analyze physician perception of
cost-effectiveness, prior results have demonstrated that pa-
tients are generally happy with effectiveness of telemedicine
with respect to reduced overall travel and visit time.”

Patient satisfaction after telemedicine visits in orthopedic
surgery is high. Sharereh and Schwarzkopf'? demonstrated
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Table 6. Comparison of Telemedicine for New Patients, Routine Follow-Up Patients, and Postoperative Patients

TELEMEDICINE W/NEW TELEMEDICINE W/NEW TELEMEDICINE W/ROUTINE

PATIENTS VS. PATIENTS VS. FOLLOW-UP VS. OVERALL
ROUTINE FOLLOW-UP POSTOPERATIVE PATIENTS | POSTOPERATIVE PATIENTS | COMPARISON
( p-VALUE) ( p-VALUE) ( p-VALUE) ( p-VALUE)

Do you use telemedicine? 0.003 0.13 0.15 0.01
Overall satisfaction with telemedicine <0.0001 0.0001 0.66 <0.0001
Satisfaction with rapport 0.0002 0.0002 0.95 <0.0001
Satisfaction with physical examination 0.0002 <0.0001 0.006 <0.0001
Satisfaction with imaging 0.17 0.32 0.73 0.36
Do you plan to continue to use 0.0001 <0.0001 0.73 <0.0001
telemedicine post-COVID-19?

that patients who had telemedicine visits after total joint
arthroplasty had superior satisfaction to those who had office-
based visits. Sathiyakumar et al.'* demonstrated that ortho-
pedic trauma patients had satisfaction similar to those who
engaged in more traditional office-based visit formats. In
addition, Kane et al.” demonstrated that patients may prefer
telehealth follow-up after arthroscopic rotator cuff repair.
Although our study did not ask physicians about their per-
ceptions regarding patients’ satisfaction regarding telehealth
visits, our results do suggest that physicians feel it satisfac-
torily preserves the doctor-patient relationship. In addition,
we found that telemedicine visit satisfaction rates among
physicians were higher in those who involved established
patients.

In a recent study on the utilization of telehealth among
orthopedic surgeons in response to COVID-19, Parisien et al.
demonstrated that 63.1% of Electronic Residency Application
Service participating orthopedic institutions were currently
providing telehealth accommodations whereas another 22.5%
of programs were in the process of setting up telehealth ser-
vices.'” These findings are corroborated by our study, wherein
we found a similar proportion offering telemedicine services.
Geography has previously acted as both an incentive and
barrier to the implementation of telehealth services. Although
this study did not analyze responses on the basis of geogra-
phy, Parisien et al.'® demonstrated that the majority of re-
cently developed telehealth services in the orthopedic
community have occurred in regions where COVID-19 has
been more prevalent in the general population, with wide-
spread implementation occurring in states such as California
and New York. Our survey reached a wide-ranging audience,
with all subspecialties represented, and a wide geographic
spread. Thus, although we were unable to analyze data based

on these demographic factors, we feel that our survey is rep-
resentative of the general orthopedic surgeon population.

LIMITATIONS

This study has potential limitations. First, it is a survey-
based study, subject to responder bias inherent to all survey-
based research. Second, it may be biased in its focus on
the sports medicine subspecialty, as sports medicine societies
provided circulation and exposure for our survey. Third, the
survey we utilized was a novel nonvalidated survey tool uti-
lized for ascertaining physician usage of telemedicine. We
believe, nevertheless, that the survey questions we posed were
pragmatic in nature and that the answers to them faithfully
reflected surgeon sentiment. Last, the study asked providers to
predict/hypothesize their future habits. These may ultimately
not be put into actual practice. We do believe, however, that it
is crucial to document these expectations, as they will color
the orthopedic landscape vis a vis telemedicine in the imme-
diate future. We also believe that our large study size and
degree of statistical significance make our results compelling.

Conclusions

Our study established that physician implementation of
telemedicine has increased significantly as a result of the
COVID-19 pandemic, with the majority of surgeons satisfied
with its use in their practice, and plan on incorporating tele-
medicine in their practices beyond the pandemic.
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