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Abstract

Background The SARS-CoV-2 (COVID-19) pandemic has the potential to evoke lasting changes in the delivery of care,
and the utilization of telehealth. We sought associations between surgeon personal factors and greater use of telehealth to
treat fractures relative to in-person care.

Methods Seventy-five fracture surgeons participated in a survey-based experiment. All surgeons were asked about their
preferences regarding remote compared to in-person communication. Participants rated the following items on slider scales:
their degree of introversion, the importance of a hands-on/physical exam and surgeon preferences regarding telehealth. We
identified factors associated with the use of, and comfort with, telehealth.

Results The use of telehealth during the pandemic was associated with comfort evaluating wounds via telehealth. A greater
proportion of remote visits was associated with comfort evaluating wounds and confidence teaching exercises via telehealth.
There was consensus that telehealth did not alter utilization rates of radiographs or offer of discretionary surgery. The use
of absorbable sutures to limit in-person visits was associated with a preference for working from home and greater comfort
with evaluating wounds remotely. The use of 2- and 6-week post-operative telehealth visits and plans to use telehealth after
the pandemic (52%) were associated with greater comfort in evaluating wounds through telehealth and greater confidence
with video instruction of exercises.

Conclusions The finding that personal factors are associated with utilization of telehealth helps target strategies for increased
use of telehealth and other technologies as the pandemic wanes. Given that telehealth adds convenience for people with
ambulatory difficulties or in remote areas, such efforts are warranted.

Level of Evidence Not applicable.
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Introduction 5]. These changes build on care delivery initiatives, such

as virtual fracture care in the UK which has successfully

The SARS-CoV-2 (COVID-19) pandemic has the potential
to evoke lasting changes in the delivery of care. For instance,
it has sparked surgeon interest in the use of telehealth, [1-4]
and led to reimbursement of audio and video telehealth [3,
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omitted routine re-examination and radiographs in the care
of many fractures [6—10].

Previous studies conducted in the US [11, 12], Europe[13,
14], and Australia [15] identified several potential advan-
tages of telehealth in fracture care, including accessible care
for remote patients, reduced travel and time spent actually
experiencing care, and lower cost than in-person care, with-
out compromising clinical outcomes or satisfaction with care
[11-15]. On the other hand, both patients and clinicians have
expressed reservations about telehealth [16], mostly related
to concerns over suboptimal quality of care, inadequate rela-
tionship building between patient and clinician, and occur-
rence of technical issues and malfunctions.
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We conducted a survey-based experiment during the
height of the first wave of the COVID pandemic when most
health systems prepared for a worst-case scenario. We tested
the primary null hypothesis that there are no factors associ-
ated with the current (height of the pandemic) utilization
rates of telehealth. Additionally, we tested the secondary null
hypotheses that there were no factors associated with 1) sur-
geon perceived utilization rates of diagnostic and treatment
modalities (e.g., radiographs, surgery, absorbable sutures)
during the pandemic, and 2) expected future telehealth use.

Materials and methods
Study design and setting

This study was approved by our Institutional Review Board.
We invited fracture surgeons from the Science of Variation
Group (SOVG) to participate in a survey-based experiment.
We used SurveyMonkey (Palo Alto, CA, USA) to create
a questionnaire gauging surgeon preferences and habits
regarding trauma care and telehealth during the pandemic
(Appendix 1). The survey consisted of four sections: (a)

surgeon personality and preferred work style; (b) general
fracture care during the pandemic; (c) care for fractures with
a good prognosis (e.g., proximal humerus, distal radius, and
radial head fractures with limited displacement and meta-
carpal fractures suitable for non-operative treatment); and
(d) post-operative care for patients with fractures treated
operatively.

The SOVG [18-27] is an international collaborative of
orthopedic, plastic, and trauma surgeons who participate in
monthly experiments to study reliability and variation in
care. Members receive no incentives besides potential group
authorship. Because we measure associations rather than
rates, diversity within the sample is more important than
response rate (representation of the average surgeon). Previ-
ous studies showed sufficient variation in SOVG participant
opinions for viable experiments [17-19].

Surgeon characteristics
Seventy-five surgeons participated (Table 1). The major-

ity of surgeons practice in Europe (29, 39%) or the United
States (22, 29%). More than half of the surgeons had used

Table 1 Surgeon characteristics

Variable Value
N 75
Men 70 (93%)
Location of practice

Europe 29 (39%)

United States 22 (29%)

Other 24 (32%)
Years in practice

0-5 19 (25%)

6-10 14 (19%)

11-20 21 (28%)

21-30 21 (28%)
Supervising trainees 67 (89%)
Currently have young children 27 (36%)
Preference for remote meeting (vs. in-person) 9 (12%)
Preference for communicating with colleagues by email (vs. phone calls) 38 (50%)
Surgeon opinion about patient preference for communicating by email (vs. phone calls) 7 (9%)
Preference for working from home (vs. the office to avoid distractions) 41 (54%)
Preference for webinars (vs. in-person conferences) 23 (30%)
Self-reported personality (— 50 =introvert, 50 =extrovert) 2(—=15t021)
Hands-on physical exam is essential (— 50 =completely disagree, 50 =completely agree) 36 (21-48)
Enjoyable commute (— 50=dread it, 50 =enjoy it) 5(0-30)
During the COVID-19 pandemic

Using telemedicine to treat fractures 37 (52%)

Percentage of telemedicine consults (vs. in-office)

18% (2-51%)

Continuous variables as median [interquartile range (IQR)]; discrete variables as number (percentage)

Agreement: — 50 =strong disagreement, 0 =neutral, 50 =strong agreement
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telehealth in fracture care during the pandemic (52%), but
most visits remained in person (82%).

Questions

The first set of questions was designed to gauge working
styles and to collect surgeon characteristics. We asked par-
ticipants about their preferred meeting type when meeting
colleagues (remote or in person), their preferred contact
style when contacting colleagues (phone calls or emails),
and their thoughts on the preferred contact style of their
patients (i.e., do surgeons think patients would rather be
contacted through phone calls or through emails). Further-
more, we asked their preferences regarding their workplace
(home vs. office), preferred type of conference (in-person vs
self-directed or webinar), self-rated inversion (indicated on
a Numeric Rating Scale [NRS], ranging from introverted to
extroverted), and whether they have small children at home
(“Do you have small children at home? Yes/ No”). Finally,
we asked how essential they deemed the “hands-on” (physi-
cal examination) part of a visit (NRS), and whether they
enjoy or dread their commute to and from work (NRS). “Do
you enjoy your commute to and from work or dread it?’0=1
dread it, 50 =1 don’t mind it, 100 =1 enjoy it.

The next set of questions assessed how the pandemic has
affected their practice. Participants were asked whether they
used telehealth in the treatment of fractures and their esti-
mated percentage of in-office vs. telehealth visits. We asked
surgeons to what extent they missed not being able to do
the hands-on physical exam (NRS), whether they could still
adequately teach exercises, send a hand-out, or direct people
to online resources (NRS), whether they ordered radiographs
at different frequencies during recovery and two weeks
after injury [— 50 =much less, 50 =much more (NRS)], and
whether they offered discretionary surgery differently during
the pandemic [(—50=much less, 50 =much more NRS)].
We also assessed whether surgeons considered a video visit
at 2 weeks a viable option in the future for fractures where
surgery may be an option, whether they offer a 6-week post-
fracture review through telehealth, and whether they will
continue to use telehealth in the future when treating patients
recovering from fractures.

The third part of the survey focused on the treatment of
fractures with a good prognosis without surgical intervention
(e.g., proximal humerus, distal radius, and radial head frac-
tures with limited displacement and metacarpal fractures).
We asked to what extent surgeons missed performing a phys-
ical exam (NRS), whether they could treat these types of
fractures without additional radiographs (— 50 =completely
disagree, 50 =completely agree), whether a video evaluation
is a viable option for these types of fractures, and whether

surgeons will continue to use telehealth for care of these
types of fractures.

The final part of the survey asked surgeons whether they
had used absorbable sutures during the pandemic to minimize
in-person visits after surgery and whether surgeons offered a
2-week wound review through telehealth after surgery. Finally,
we assessed comfort levels of surgeons for evaluating wounds
without an in-person visit (NRS).

Statistical analysis

We performed descriptive statistics, reporting non-nor-
mally distributed continuous variables as median (inter-
quartile range) and categorical variables as numbers and
percentages. In bivariate analysis, we sought factors asso-
ciated with the use of telehealth (yes or no), the percentage
of telehealth visits, and indicating that telehealth is viable
in the future. Fisher exact tests and Chi-square tests were
used to assess associations between categorical variables,
where appropriate, and Spearman rank-order associations,
Wilcoxon-Mann—Whitney tests, and Kruskal-Wallis H
tests were used for continuous variables. Alpha was set
at 0.05. Additionally, we sought factors associated with
agreement with the following statements: (1) video visits
are viable in the future (yes or no), (2) I feel comfort-
able evaluating wounds via telehealth (— 50 =completely
disagree to 50 =completely agree), (3) I miss the physical
examination part during a video visit (— 50 =completely
disagree to 50 = completely agree), (4) I will continue to
use telehealth to follow up on fractures (yes or no), (5) I
offer a 6-week post-fracture visit via telehealth (yes or
no), (6) I use absorbable sutures during the pandemic to
minimize in-person visits (yes or no), (7) I use a 2-week
post-surgery check-up for wound review via telehealth
(yes or no), (8) A 2-week check-up via telehealth is a
viable option (yes or no), and (9) it is possible to teach
exercises, use hand-outs, and direct people to online
resources through telehealth (— 50 =completely disagree
to 50 =completely agree). We also sought factors associ-
ated with the frequency of (1) offering surgery through
telehealth (— 50 = much less, 50 = much more) and (2)
ordering X-rays through telehealth (— 50 = much less,
50 = much more). We accounted for the following inde-
pendent variables: gender, location of practice, years in
practice, supervising trainees, having young children, and
self-rated inversion (introverted vs extroverted), indicating
the physical exam is essential, enjoying the commute, sur-
geon thoughts on patient preference for emails (vs. phone
calls) and surgeon preference for (1) remote meetings, (2)
contacting colleagues by email, (3) working from home,
and (4) webinars.
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Results

Telehealth use for fracture care during COVID-19
pandemic

Fifty-two percent of surgeons used telehealth during the
pandemic to treat fractures (Table 1) and greater use of
telehealth was associated with greater surgeon comfort
evaluating wounds via telehealth (Table 2).

Percent of visits via telehealth

Eighteen percent of visits were conducted through tel-
ehealth at the height of the pandemic. A greater percent-
age of telehealth visits (relative to in-person visits) was
associated with both greater surgeon comfort of evaluating
wounds through telehealth and greater confidence teaching
exercises via telehealth (Table 2).

Use of radiographs for non-operative fractures
with a good prognosis

We found consensus (median score 0, IQR -24 [less radio-
graphs] to 20 [more radiographs]) among surgeons that
additional radiographs are unnecessary when treating frac-
tures with a good prognosis for natural healing, so we did
not analyze this further (Table 3).

Offering surgery for fractures with the option
of discretionary surgery via telehealth

Surgeons offered discretionary fracture surgery at the same
rate (median score of 0; IQR -8 to 1) via telehealth as they
did before the pandemic, so we did not analyze this further
(Table 3).

Use of radiographs for fractures with the option
of discretionary surgery

Overall, surgeons ordered radiographs with the same fre-
quency median score of (0; IQR -21 to 0) through tel-
ehealth as in person, so we did not analyze this further
(Table 3).

Belief that a 2-week telehealth check-up
post-surgery is a viable option in the future

Forty-seven percent of surgeons consider a 2-week post-

surgery check-up via telehealth a viable option (Table 3).
This was associated with greater comfort in evaluating
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wounds through telehealth and greater confidence with
video instruction of exercises (Table 4).

Offer of telehealth visit for 6-week post-fracture
evaluation

Fifty-one percent of surgeons offered a 6-week post-fracture
evaluation via telehealth. Offering a 6-week post-fracture
visit via telehealth was associated with a more self-rated
introverted personality and greater confidence with video
instruction of exercises (Table 4).

Use of absorbable sutures during the pandemic
to minimize return visits

Forty-two percent of the surgeons used absorbable sutures
during the pandemic to minimize in-person visits after sur-
gery (Table 3). The use of absorbable sutures was associ-
ated with a preference for working from home and greater
comfort in evaluating wounds through telehealth (Table 4).

Plan to use telehealth in the future for follow-up
during care of non-operative fractures with a good
prognosis

Sixty-seven percent of surgeons plan to continue to use tel-
ehealth when treating non-operative fractures with a good
prognosis (Table 3). Continued use of telehealth for treating
these fractures was associated with a preference for self-
directed learning and webinars as opposed to in-person
conferences, greater comfort in evaluating wounds through
telehealth, and greater confidence in teaching exercises via
telehealth (Table 5).

Plan to use telehealth for second visit during care
of fractures with the option of discretionary surgery

Fifty-two percent of the surgeons plan to continue to use
telehealth when treating fractures with the option of discre-
tionary surgery (Table 3). Continued use of telehealth for
treating fractures with the option of discretionary surgery
was associated with greater comfort in evaluating wounds
through telehealth and greater confidence in teaching exer-
cises via telehealth (Table 4).

Discussion

The pandemic resulted in a quantum leap in the use of
telemedicine (Table 6). Until the pandemic, the uptake of
virtual fracture care was limited, which may suggest that
patients and surgeons tend to regard fracture care as some-
thing that needs to happen in-person. We measured factors
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Table 2 Bivariate analysis of factors associated with the use of telehealth during the COVID-19 pandemic
Categorical variables Percentage of P value Using telehealth P value
telehealth visits
Yes No
Gender 0.46 0.056
Men 15% (1-52) 33 (50%) 32 (49%)
Women 28% (25-30) 5 (100%) 0
Location of practice 0.48 0.95
United States 14% (0-37) 12 (55%) 10 (45%)
Europe 22% (5-65) 14 (54%) 12 (46%)
Other 20% (2-51) 11 (50%) 11 (50%)
Years in practice 0.059 0.9
0-5 10% (0-22) 8 (50%) 8 (50%)
6-10 43% (11-75) 8 (57%) 6 (43%)
11-20 20% (0-50) 10 (48%) 11 (52%)
21-30 28% (4-52) 11 (58%) 8 (42%)
Supervising trainees 0.89 >0.99
Yes 13% (10-50) 34 (53%) 30 (47%)
No 20% (2-52) 3 (50%) 3 (50%)
Currently have young children 0.75 0.46
Yes 11% (1-75) 11 (46%) 13 (54%)
No 22% (4-40) 26 (57%) 20 (43%)
Preference for remote meetings 0.92 >0.99
Yes 18% (5-55) 4 (50%) 4 (50%)
No 18% (2-51) 33 (53%) 29 (47%)
Preference for email with colleagues 0.74 0.63
Yes 24% (2-50) 15 (43%) 20 (57%)
No 14% (1-65) 17 (49%) 18 (51%)
Surgeon opinion about patient preference for 0.72 >0.99
communicating by email (vs. phone calls)
Yes 14% (4-31) 4 (57%) 3 (43%)
No 20% (1-52) 33 (52%) 30 (48%)
Preference for working at home 0.27 0.81
Yes 25% (5-52) 21 (55%) 17 (45%)
No 12% (0-44) 16 (50%) 16 (50%)
Preference for webinars 0.12 >0.99
Yes 25% ( 11-73) 11 (55%) 9 (45%)
No 16% (0-50) 26 (52%) 24 (48%)
Continuous variables Spearman rank cor- P value Using telehealth P value
relation
Yes No
Extraverted personality -0.095 0.43 0 (=12 to 23) 6 (=150 21) 0.67
Physical exam is essential -0.12 0.31 30 (19-47) 34 (25-49) 0.22
Enjoyable commute -0.031 0.80 —44 (-50 to —24) 45 (=50 to —20) 0.64
Surgeon comfort evaluating wounds via tel- 0.28 0.019 11 (-25t0 32) 27 (44 to 8) <0.01
ehealth
Able to teach exercises via telehealth 0.26 0.028 0(-22to 14) -20 (=36 to 15) 0.24

Continuous variables as median [interquartile range (IQR)]
Comfort level: —50 =uncomfortable, 50 = comfortable (0 =neutral), agreement —50 =disagree, 50 =agree (0 =neutral)
Bold indicates statistical significance, P <0.05
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Table 3 Fracture care during the COVID-19 pandemic using telemedicine

Variable Median (IQR)
Missing the physical examination (-50 =completely disagree, 50 =completely agree) 30 (1-50)
Able to teach exercises, give hand-outs, and direct people to online resources (-50 =completely disagree, 50 =completely agree) -5 (-27 to 15)
Ordering X-rays differently during recovery (—50 =much less, 50 =much more) 0(21t00)
Offering discretionary surgery differently during the pandemic (-50 =much less, 50 =much more) 0(-8tol)
Missing the physical examination for fractures with a good prognosis with natural healing (50 =completely disagree, 50=com- 0 (-9 to 25)
pletely agree)
Not needing more X-rays for fractures with a good prognosis with natural healing (50 =completely disagree, 50 =completely 0 (=26 to 20)
agree)
Comfortable evaluating wounds without an in-person visit (<50 =completely disagree, 50 =completely agree) —6 (=36 to 25)
Variable Number (%)
Video check-up is a viable option instead of an office visit in the future for fractures with a good prognosis with natural healing 50 (71%)
Continue to use telemedicine for fractures with a good prognosis for natural healing 47 (67%)
Using absorbable sutures to minimize in-person visits after surgery 29 (42%)
Offer 2-week wound review through telemedicine 19 (28%)
Video check-up at 2 weeks is a viable option when treating fractures for discretionary surgery 33 (47%)
Regularly seeing patients 6 weeks after fracture prior to pandemic 61 (87%)
Offer 6-week post-fracture review through telemedicine 36 (51%)
Continue to use telemedicine for patients recovering from fractures 37 (53%)

Continuous variables as median [interquartile range (IQR)]; discrete variables as number (percentage)

Agreement: —50 = strong disagreement, 0 =neutral, 50 =strong agreement, frequency: —-50 =much less, 0 =same, 50 =much more

associated with use of telehealth for fracture care during the
pandemic to identify opportunities for accelerating adoption
of new treatment strategies. We found that surgeon factors,
such as confidence with teaching exercises and reviewing
wounds through telehealth, were associated with utilization
of telehealth.

This study has several limitations. First, most of our
participants practice in Europe and the US, and the utiliza-
tion rates may not generalize to other geographical regions.
However, there was sufficient diversity within the sample
to measure statistical associations, and we expect that the
associations between personal factors and telemedicine uti-
lization applies to other populations of surgeons. In the same
vein, we periodically make efforts to expand and diversify
(and anyone reading this is encouraged to join https://www.
surveymonkey.com/t/XD7FMNS5), but most participants in
SOVG are white, men, academics from the United States
and Europe, which reflects the limited diversity in orthope-
dic surgery. Other factors include recruitment largely from
our home countries, use of English, and reliance on people
that respond to emails and are willing to give us 15 min of
their time each month. Third, the associations tested were
based on opinions of surgeons, not actual utilization rates.
We expect that the observations of actual practice are likely
to reflect the opinions expressed. Finally, our study used a
large number of variables and comparisons, and because
of the exploratory nature of the study, no statistical correc-
tion was made for multiple comparisons. The consistency of
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related comparisons strengthens the conclusion that personal
factors are important. We considered logistic regression and
decided against it given the exploratory nature of the study.
In a prior similar study, very few factors made it into the
regression and we felt we had lost important information
[36]. Although the bivariate associations were not always
strong, they are meaningful and direct us towards new
research questions and methods concerning telehealth use.

The finding that personal factors, such as confidence
evaluating wounds and teachings exercises through tel-
emedicine, were associated with both current utiliza-
tion (greater use of telehealth and a greater percentage
of telehealth visits) and future utilization (viability of a
2-week, and 6-week check-up via telehealth for both non-
operatively and surgically treated fractures) of telehealth
suggests adoption of telehealth in fracture care will depend
largely on personal factors. This is also consistent with
other lines of evidence demonstrating the influence of sur-
geon biases and preferences on variations in care [17, 32].
The use of telehealth has shown several benefits for both
patients and clinicians (e.g., avoiding costs of transporta-
tion, time off work, and it may lower the barrier to receiv-
ing care, especially for patients who live in rural areas[16,
33-35]). Rethinking the role of telehealth in Orthopedic
Trauma care has the potential to help design more efficient
care pathways (e.g., video visits could be used as an effec-
tive method for triage) and has the potential to lower the
costs and improve the convenience of care. It is possible
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Table 4 Bivariate analysis of factors associated with treating fractures with a good prognosis for natural healing via telehealth during the

COVID-19 pandemic

Categorical variables Not needing more P value Continuing telehealth P value
radiographs
Yes No
Gender 0.84 >0.99
Men 0(-26to21) 43 (66%) 22 (34%)
Women 0(-20to 1) 4 (80%) 1 (20%)
Location of practice 0.64 0.39
United States -10 (=27 to 12) 13 (59%) 9 (41%)
Europe 0(-24to21) 20 (77%) 6 (23%)
Other -2 (=20 to 30) 14 (64%) 8 (36%)
Years in practice 0.35 0.42
0-5 7 (-11 to 23) 11 (69%) 531%)
6-10 0 (-26to 16) 8 (57%) 6 (43%)
11-20 -2 (27 to 34) 10 (48%) 11 (52%)
21-30 -16 (<37 to 12) 8 (42%) 11 (58%)
Supervising trainees 0.94 >0.99
Yes 0(-29 to 21) 34 (53%) 30 (47%)
No -7 (-13t0 0) 3 (50%) 3 (50%)
Currently have young children 0.036 0.59
Yes 13 (10 to 26) 15 (63%) 9 (37%)
No -11 (=34 t0 12) 32 (70%) 14 (30%)
Preference for remote meetings 0.54 >0.99
Yes -2 (-13 to 30) 6 (75%) 2 (25%)
No 0 (=27 to 20) 41 (66%) 21 (34%)
Preference for email with colleagues 0.074 >0.99
Yes 6 (=20 to 30) 23 (66%) 12 (34%)
No —-11 (=34 to 16) 24 (69%) 11 (31%)
Surgeon opinion about patient preference for 0.94 0.41
communicating by email (vs. phone calls)
Yes 0(-261t021) 6 (86%) 1 (14%)
No 1 (-27to 15) 41 (65%) 22 (35%)
Preference for working at home 0.71 0.31
Yes 0(-291to 18) 28 (74%) 10 (26%)
No 0 (26 to 25) 19 (59%) 13 (41%)
Preference for webinars 0.34 0.011
Yes -10 (=36 to 21) 18 (90%) 2 (10%)
No 0(-11to 15) 29 (58%) 21 (42%)
Continuous variables Spearman rank cor- P value Continuing telehealth P value
relation
Yes No
Extraverted personality -0.28 0.018 0(=19to21) 15 (-10 to 45) 0.011
Physical exam is essential -0.16 0.20 31 (20-46) 40 (20-49) 0.18
Enjoyable commute 0.12 0.33 6 (0-28) 1(0-32) 0.61
Surgeon comfort evaluating wounds via tel- 0.20 0.094 14 (=25 to 30) -34 (48 to -6) <0.001
ehealth
Teaching exercises via telehealth 0.056 0.65 -20 (-40to 0) -1 (=25 t0 29) 0.12

Continuous variables as median [interquartile range (IQR)]

Agreement: —50 = completely disagree, 0 =neutral, 50 =completely agree

Bold indicates statistical significance, P <0.05
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Table 5 Bivariate analysis of factors associated with treating fractures via telehealth during the COVID-19 pandemic

Categorical variables Offering discretionary surgery P value Not needing P value 2-week telehealth check-upisa P value
differently through telehealth more radio- viable option
graphs
Yes No
Gender 0.47 0.93 0.66
Men 0(-8to1) 0(-22t00) 30 (46%) 35 (54%)
Women 0(0-1) 0(-16t0 0) 3 (60%) 2 (40%)
Location of practice 0.68 0.21 0.11
United States 0(-1t00) 0(-13to 1) 7 (32%) 15 (68%)
Europe 0 (-8 to 6) -3 (2510 0) 12 (46%) 14 (54%)
Other 0(-9to21) 0(21to1) 14 (64%) 8 (36%)
Years in practice 0.78 <0.01 0.32
0-5 0(-20to 1) 0(-11t02) 9 (56%) 7 (44%)
6-10 0 (-8to 10) 1(-1t09) 4 (29%) 10 (71%)
11-20 0(-1to0) -1(-25t00) 12 (57%) 9 (43%)
21-30 0(-8to1) -13 (-33t0 0) 8 (42%) 11 (58%)
Supervising trainees 0.68 0.17 >0.99
Yes 0(-8to1) 0(-21t00) 30 (47%) 34 (53%)
No 0 (0-0) 1(-1to6) 3 (50%) 3 (50%)
Currently have young children 0.83 0.28 0.80
Yes 0(-6t08) 0(-15t03) 12 (50%) 12 (50%)
No 0(-8to 1) -1(-23t00) 21 (46%) 25 (54%)
Preference for remote meetings 0.64 0.38 0.46
Yes 0(-8tol) 0(3tol) 5(63%) 3 (37%)
No 0 (0-1) 0(-211to0 0) 28 (45%) 34 (55%)
Preference for email with col- 0.64 0.33 >0.99
leagues
Yes 0(-13to 1) 0 (=23 to 0) 17 (49%) 18 (51%)
No 0(-8tol) 0 (-20to 2) 16 (46%) 19 (54%)
Surgeon opinion about patient 0.33 0.085 >0.99
preference for communicating
by email (vs. phone calls)
Yes 0(27t00) 0 (0-6) 3 (43%) 4 (57%)
No 0(-8tol) -1(-231t00) 30 (48%) 33 (52%)
Preference for working at home 0.25 0.64 0.16
Yes 0(-5t00) 0(23t00) 21 (55%) 17 (45%)
No 0(-8to 12) 0(-19to 1) 12 (38%) 20 (62%)
Preference for webinars 0.27 0.081 0.069
Yes 0(-71t00) 0(-15t08) 13 (65%) 7 (35%)
No 0(-8to3) -1(21t00) 20 (40%) 30 (60%)
Continuous variables Spearman Rank correlation P value Spearmanrank P value Yes No P value
correlation
Extraverted personality 0.007 0.95 -0.071 0.56 6 (-15t021) 0 (=12 to 20) 0.66
Physical exam is essential 0.11 0.36 -0.084 0.49 31 (21-48) 33 (20-48) 0.56
Enjoyable commute 0.37 0.76 -0.17 0.16 16 (0-28) 1 (0-26) 0.27
Surgeon comfort evaluating -0.17 0.16 0.066 0.59 17 (23 t0 33) -29 (-40to 15) <0.001
wounds via telemedicine
Teaching exercises via telehealth  0.056 0.65 -0.047 0.70 0(-21t020) -20(-30to0) 0.039

Continuous variables as median [interquartile range (IQR)]
Agreement: — 50 =disagree, 50 =agree (0 =neutral)
Frequency: —50 =much less, 50 =much more (0= same)

Bold indicates statistical significance, P <0.05
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that COVID-19 pandemic will accelerate the use of tel-
ehealth visits and evoke lasting changes in the delivery of
care. This notion is consistent with our finding that most
physicians believed telehealth to be a viable option for
treating fractures with a good prognosis for natural healing
and will continue to use telehealth to treat these fractures
in the future.

The observation that surgeons felt that care through tel-
ehealth did not differ from care in person with respect to
adequate instruction, directing people to online resources,
use of radiographs, and decision-making supports the poten-
tial increased utilization of telehealth. These results are in
line with results of study on general surgery patients that
showed safe and effective management of common surgical
conditions via telehealth [28]. Other similar studies suggest
that telehealth is an effective method for general and pediat-
ric [29] surgery consultations [30, 31].

Our study supports the notion that personal preferences
play a considerable role in the utilization of and expressed
comfort with telehealth. It is possible that COVID-19 pan-
demic will motivate surgeons to increase use of telehealth as
an alternative to in-person visits. Expanded use of telehealth
has the potential to assist with the design of more efficient
care strategies, which might lower the costs of care. Our data
demonstrate that efforts directed toward helping surgeons
feel more confident about examination, decision-making,
and instruction via video have the potential to increase uti-
lization of telehealth in fracture care.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00068-022-02065-z.
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