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Abstract

Introduction: The COVID-19 pandemic has highlighted sig-
nificant racial and age-related health disparities. In response
to pandemic-related restrictions, orthopedic surgery depart-
ments have expanded telemedicine use. We analyzed data
from a tertiary care institute during the pandemic to under-
stand potential racial and age-based disparities in access to
care and telemedicine utilization.

Materials and Methods: Data on patient race and age, and
numbers of telemedicine visits, in-person office visits, and
types of telemedicine were extracted for time periods during
and preceding the pandemic. We calculated odds ratios for
visit occurrence and type across race and age groups.
Results: Patients ages 27-54 were 1.3 (95% confidence interval
[Cl] 1.1-1.4, p < 0.01) and 1.2 (95% CI 1.0-1.3, p < 0.05) times
more likely to be seen than patients <27 during the pandemic,
versus the 2019 and 2020 controls. Patients 54-82 were 1.3
(95% CI 1.1-1.5, p < 0.001) times more likely to be seen than
patients <27 during the pandemic versus the 2019 control. Pa-
tients 27-54, 54-82, and 82+, respectively, were 3.3 (95% CI
2.6-4.2, p < 1e-20), 3.5 (95% (I 2.8-4.4, p < 1e-24), and 1.9
(95% CI 1.1-3.4, p < 0.05) times more likely to be seen by
telemedicine than patients <27. Among pandemic telemedicine
appointments, Black patients were 1.5 (95% CI 1.2-1.9, p < le-
3) times more likely to be seen by audio-only telemedicine than
White patients, as compared with video telemedicine.
Conclusions: Telemedicine access barriers must be reduced
to ensure that disparities during the pandemic do not
persist.
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Introduction
he COVID-19 pandemic has highlighted significant
health care inequities and disparities; in particular,
race and age-related disparities exist."”* Black, His-
panic, and Asian patients are more likely to be hos-
pitalized with COVID-19 and have higher death rates from the
disease than White patients.' Older patients also have higher
COVID-19 mortality rates than younger patients, with patients
older than 60 years experiencing the highest mortality risk.

In addition to disparities in outcomes, evidence suggests
that COVID-19 pandemic-related restrictions may have ex-
acerbated inequities in access to care.>* During the most se-
vere periods of lockdown, many hospitals employed
telemedicine as a medium by which to continue seeing pa-
tients.” Specifically, orthopedic surgery departments adapted
to offering virtual postoperative follow-ups, physical exami-
nations, and even teleconsultations for new pa‘(ients.s‘7 While
these types of appointments were an important adaptation to
ensure availability and continuity of care, evidence suggests
that not all patients were able to access telemedicine equal-
ly.®? In the United States, a study of orthopedic patients at two
large academic centers found that racial minority patients,
non-English speakers, and patients insured through Medicaid
were less likely to be seen through telemedicine throughout
the pandemic.? However, another study noted that older or-
thopedic patients were more likely to be seen by telemedicine
during the pandemic.’ Even for in-person appointments,
differences in employment status, perceived risk, and eco-
nomic status may have contributed to differential willingness
and ability to access medical care across all specialties during
the pandemic.>*

While the broad availability of COVID-19 vaccines is en-
abling the drastic loosening of pandemic-related restrictions,
it is likely that telemedicine will remain a larger portion of
surgical practice than it previously was due to high satisfac-
tion from both the patient and provider sides.'® Moreover,
understanding the ways in which the pandemic differentially
affected access to care among certain groups is important to
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addressing health disparities moving forward. For these rea-
sons, we retrospectively reviewed the patients seen within our
academic orthopedic surgery department of a tertiary care
academic center before and during the COVID-19 pandemic
and aimed to identify racial and age-related differences in
access to care that could become targets of future interven-
tions to help eliminate health care disparities.

Methods

This study was approved by the Johns Hopkins Institutional
Review Board, study number IRB00250908.

We used SlicerDicer through Epic Electronic Health Re-
cords on May 13, 2021 to extract data on all patients seen
within the orthopedic surgery department during three time
periods: (1) The peak of COVID-19 pandemic-related re-
strictions in the hospital: March 16, 2020 to May 30, 2020;
(2) A prepandemic control from 2019: March 16, 2019 to
May 30, 2019; (3) A prepandemic control from the time pe-
riod immediately preceding COVID-19 pandemic-related
restrictions: January 1, 2020 to March 15, 2020. We chose
March 16, 2020 as the start of the pandemic as this was the
first Monday after the WHO characterized COVID-19 as a
pandemic, and aligns with the beginning of COVID-19 re-
strictions at our hospital.

For all three periods, the data extracted included total
numbers of patients seen in orthopedic department of our
institution through either office visit (in-person) or tele-
medicine, and their race and age distribution (Table 1). Ad-
ditionally, for the pandemic time period, we extracted data on
the distribution of patients seen by telemedicine visits and in-
person office visits, distributed by race and age (Table 2). For
race, we considered only White and Black patients, as patients
from other available racial groups (Asian, Other, Unknown, or
None of the Above) was very limited (less than 125 patients
seen during the pandemic vs. greater than 500 for White and
Black patients). Hispanic or Latino ethnicity was not available
through SlicerDicer. For age, we stratified patients into four
groups: (1) patients under the age of 27, (2) patients with age
greater than or equal to 27 and less than 54 (27-54), (3) pa-

tients with age greater than or equal to 54 and less than 82
(54-82), and (4) patients with age greater than or equal to 82
(82+). The first three groups were chosen to span an equivalent
number of years, while the last group captures the rest of the
patients.

We then calculated odds ratios for patients of different
ages and races being seen during the pandemic versus before
the pandemic, and by telemedicine versus in-person. When
calculating odds ratios, we used patients under age 27 and
White patients as the reference groups. We then calculated
the odds ratios for patients in each other age group or race
being seen during the pandemic, as compared with the two
prepandemic control periods. We also calculated odds ratios
for patients in each other age group or race being seen
during the pandemic by telemedicine, as compared with
office visits.

To further study differences in telemedicine use by race
during the pandemic, we extracted data from the Johns
Hopkins Telemedicine Dashboard on all telemedicine visits
conducted in the department of orthopedic surgery between
March 16, 2020 and May 30, 2020. This included the race of
the patient and whether the telemedicine visit was conducted
by synchronous audio/video remote visit or audio only. We
then calculated the odds ratios for patients in each race being
seen by audio only as compared with audio/video remote visit.

Results

We found that patient race (Black vs. White) did not sig-
nificantly impact the odds of being seen during the pandemic,
nor the odds of being seen through telemedicine (Tables 3
and 4). However, patient race did affect the odds of being seen
by audio only as opposed to audio/video remote visit (Table 4).
In contrast, we found that age significantly impacted the odds
of being seen during the pandemic and the odds of being seen
by telemedicine visit (Tables 3 and 4).

Specifically, older patients were more likely to be seen
during the pandemic than the youngest patients, when con-
sidering both telemedicine and in-person visits. Patients, ages
27-54, were 1.3 (95% confidence interval [CI] 1.1-1.4,

Table 1. Number of Patients Seen During Each Studied Time Period, by Race and Age

RACE AND AGE

WHITE PATIENTS | BLACK PATIENTS | LESS THAN 27 82+ | TOTAL
Pandemic (March 16, 2020 to May 30, 2020) 1,288 515 453 637 872 53 2,017
2019 Control (March 16, 2019 to May 30, 2019) 3,649 1,586 1,590 1,783 2,391 227 5991
2020 Control (January 1, 2020 to March 15, 2020) 3,638 1,547 1,447 1,762 2,590 172 5971
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Table 2. Number of Patients Seen by Telemedicine
or Office Visit During the Pandemic (March 16, 2020
to May 30, 2020), by Race and Age

BLACK
WHITE OR AFRICAN
OR CAUCASIAN | AMERICAN
Telemedicine Visit 877 338
Office Visit 428 174
AGE
Telemedicine Visit 201 464 648 33
Office Visit 254 178 234 22

p<0.01) and 1.2 (95% CI 1.0-1.3, p=<0.05) times more likely
to be seen than patients under age 27 during the pandemic,
versus the 2019 and 2020 controls, respectively (Table 3).
Patients, ages 54-82, were 1.3 (95% CI 1.1-1.5, p<0.001)
times more likely to be seen than patients under age 27 during
the pandemic versus the 2019 control (Table 3). Patients ages
27-54, 54-82, and 82+, respectively, were 3.3 (95% CI 2.6—
4.2, p<le-19), 3.5 (95% CI 2.8-4.4, p< le-24), and 1.9 (95%
CI 1.1-3.4, p<0.05) times more likely to be seen by tele-
medicine than patients under age 27 (Table 4). Among tele-
medicine visits during the pandemic, Black patients were 1.5
(95% CI 1.2-1.9, p<1le-3) times more likely to be seen by
audio only than White patients, as compared with audio/video
remote visits.

Discussion

These results demonstrate significant patterns of associa-
tion between age and utilization of orthopedic surgery care
during the pandemic, with older patients being both more
likely to be seen overall during the pandemic and more likely
to be seen through telemedicine. In contrast, there were no
significant patterns of association between race and utiliza-
tion of orthopedic surgery care during the pandemic, although
among telemedicine appointments, Black patients were more
likely to be seen by audio-only telemedicine than White pa-
tients. Of note, we studied only the peak of the pandemic,
between March 16 and May 30, 2020—a period chosen to
correspond to the strictest COVID-19-related restrictions on
in-person patient appointments.

In general, older patients were between 1.2 and 1.3 times
more likely to be seen during the pandemic than patients
under the age of 27, depending on the age group considered
and control time period. Older patients were also between 1.9
and 3.5 times more likely to be seen by telemedicine visit than
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Table 3. Odds Ratios for Patients Seen During
the Pandemic Versus 2019 and 2020 Control Periods

BLACK PATIENTS VERSUS WHITE

PATIENTS SEEN DURING THE PANDEMIC

VERSUS 2019

VERSUS 2020

CONTROL CONTROL
Odds ratio 0.9199 0.9403
Lower bound 95% Cl 0.8176 0.8354
Upper bound 95% Cl 1.0351 1.0583
p 0.1657 0.3075

PATIENTS 27-54 VERSUS PATIENTS
UNDER 27 SEEN DURING THE PANDEMIC

VERSUS 2019

VERSUS 2020

CONTROL CONTROL
Odds ratio
Lower bound 95% Cl 1.0922 1.0048
Upper bound 95% Cl 1.4397 1.3271
p 0.0013 0.0426

0dds ratio

PATIENTS 54-82 VERSUS PATIENTS
UNDER 27 SEEN DURING THE PANDEMIC

VERSUS 2019
CONTROL

VERSUS 2020
CONTROL

Lower bound 95% Cl 1.124 0.9439
Upper bound 95% Cl 1.4578 1.2253
p 0.0002 0.2746

VERSUS 2019
CONTROL

PATIENTS OVER 82 VERSUS PATIENTS
UNDER 27 SEEN DURING THE PANDEMIC

VERSUS 2020

CONTROL
Odds ratio 0.8195 0.9843
Lower bound 95% Cl 0.597 0.7108
Upper bound 95% Cl 1.1248 1.363
D 0.218 0.924

Gray shading indicates a significant odds ratio, at p<0.05.

patients under the age of 27 during the pandemic, depending
on the age group considered and control time period. These
results could in part be explained by the finding that young
adults were more likely to avoid or delay medical care due to
COVID-19 concerns during the pandemic than older adults,"*
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Table 4. Odds Ratios for Patients Seen by Telemedicine Versus Office Visit, and Audio-Only Telemedicine Versus Video
Telemedicine During the Pandemic

BLACK PATIENTS
VERSUS WHITE
PATIENTS SEEN

BY VIDEO DURING
THE PANDEMIC

Odds ratio 0.948

PATIENTS 27-54
VERSUS PATIENTS
UNDER 27 SEEN
BY VIDEO DURING
THE PANDEMIC

PATIENTS 54-82
VERSUS PATIENTS
UNDER 27 SEEN
BY VIDEO DURING
THE PANDEMIC

AMONG TELEMEDICINE
VISITS DURING
THE PANDEMIC,
BLACK PATIENTS
VERSUS WHITE PATIENTS
SEEN BY AUDIO-ONLY

PATIENTS 82+
VERSUS PATIENTS
UNDER 27 SEEN
BY VIDEO DURING
THE PANDEMIC

Lower bound 95% Cl 0.7636 2.5573 2.7586 1.0716 1.1798
Upper bound 95% Cl 1.177 4.2431 4.4392 3.3528 1.8587
p 0.6286 2.7304E-20 5.6548E-25 0.028 0.000709

Gray shading indicates a significant odds ratio, at p<0.05.

and that older adults were more likely to be seen by tele-
medicine in orthopedic surgery.” More likely, these patterns
also reflect referral patterns, which were impacted by
COVID-19-related restrictions. During lockdown, a large
orthopedic surgery department in the United Kingdom re-
ported decreases in trauma injuries associated with younger
populations, likely due to social distancing and reduced road
traffic.'” Another study in the United Kingdom found that
during the pandemic the average age of patients seen in
orthopedics was older than before the pandemic, potentially
explained by a decrease in orthopedic trauma due to lock-
down restrictions curtailing mobility while levels of fragility
injuries remained constant.'?

Another important consideration is that previous studies
have shown that older patients faced significant barriers in
accessing telemedicine during the pandemic,'* and that close
to 40% of older adults in the United States may be unready or
unable to use telemedicine.'> As the pandemic has progressed
and synchronous audio/video technology has become an in-
creasingly ubiquitous part of life, it is likely that some patients
would have adapted to using telemedicine despite early
challenges. However, the reasons that older adults may
struggle with telemedicine use include disability such as
poor vision or hearing, inexperience and difficulties with
using technology, and lack of suitable connectivity and
necessary devices.'* Given these trends, it will be important
to ensure that barriers to accessing telemedicine are reduced
among older adults if telemedicine use is to continue suc-
cessfully. This can be done through efforts such as providing
devices for telemedicine access as medical necessities, and
providing accessibility accommodations for patients with
disabilities.'* Additionally, younger patients who may have

delayed care during the pandemic should be targeted for
postpandemic outreach, to ensure that inequities in care
utilization between older and younger adults do not extend
into the future.

We did not observe significant patterns of association be-
tween race and overall utilization of orthopedic surgery care
in our academic orthopedic surgery department, although
among telemedicine appointments, we found that Black pa-
tients were 1.5 times more likely to be seen by audio-only
remote visit than White patients. One study of primary care
and ambulatory subspecialities at an academic medical center
found that Asian, Black, and Latin patients were less likely to
be seen by telemedicine than White patients during the pan-
demic, although another study focused on orthopedic surgery
did not find significant differences for Black patients as
compared with White patients.®'* However, studies have
consistently found that when using telemedicine, Black pa-
tients are more likely to use audio-only visits as opposed to
video visits, perhaps reflecting lower access to telemedicine
technology.'*'® This is an important inequity to address, as
video visits may enable more comprehensive physical ex-
amination and more personal interaction among health care
providers and patients. Specifically in orthopedic surgery,
some common exam maneuvers such as manual motor and
sensory testing are difficult to perform over any type of tel-
emedicine,'” and even more limited if video is not employed
to see the patient’s movements.

To this point, a limitation of our study is that we focused
only on Black and White patients, due to low numbers of
patients from other racial groups when studying only the
initial period of the pandemic with most severe restrictions.
Moreover, our findings may be partly due to the lower
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numbers of Black patients seen in this department at base-
line—during all three periods studied, and the percentage of
Black patients seen was less than 30% of all patients. It is
possible that racial disparities in utilization of orthopedic
surgery care merely persisted throughout the pandemic, and
were unchanged by pandemic-related restrictions and tele-
medicine utilization. Another reason for the lack of associa-
tion may be due to the early, widespread, and consistent
adoption of telemedicine during the pandemic by our ortho-
pedic surgery department, hence, ensuring broad availability
of telemedicine services to all patients regardless of clinic site
or provider.18 That said, other studies have shown that tele-
medicine adoption by providers varies between surgical spe-
cialties and within subspecialties; therefore, provider
availability is an important factor to prioritize in ensuring
equitable access to telemedicine.'®

Regardless, this cohort represents a large, diverse patient
population drawn from an orthopedic surgery department at a
large academic medical center. Data on patient volumes, pa-
tient characteristics, and visit types was available in detail for
prepandemic and during-pandemic times, allowing for a
controlled statistical analysis. The findings of associations
between age and orthopedic care utilization and telemedicine
use during the pandemic can offer insights into inequities
exacerbated during the pandemic. In future, it would be
beneficial to expand this analysis to a larger time period to
understand how these inequities changed over time in re-
sponse to evolving adoption levels for telemedicine and
changing COVID-19-related restrictions on in-person patient
visits.

Conclusion

We found that older adults were more likely than younger
adults to be seen overall in our orthopedic surgery department
during the height of the COVID-19 pandemic, and more likely
to use telemedicine. We further found that among tele-
medicine appointments, Black patients were more likely to be
seen by audio-only remote visit than White patients. Given
the existing evidence that older adults and Black patients may
face barriers to accessing telemedicine and that younger
adults may have been more likely to delay needed medical
care during the pandemic, it is important to continue reducing
barriers to telemedicine access for all patients and prioritizing
outreach to younger patients.
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