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Public Interest in Sports Medicine and Surgery ®
(Anterior Cruciate Ligament, Meniscus, Rotator Cuff)
Topics Declined Following the COVID-19 Outbreak

Ajith K. Subhash, B.S., David R. Maldonado, M.D., Trent M. Kajikawa, M.Ed.,
Sarah L. Chen, B.A., Alexandra Stavrakis, M.D., and Christos Photopoulos, M.D.

Purpose: To quantify the coronavirus disease 2019 (COVID-19) pandemic’s impact on public interest in sports medicine
and surgery topics. Methods: The Google Trends analysis tool (Google Search Volume Indices [GSVI]) was used to collect
search information regarding orthopaedic sports medicine terms (“ACL,” “meniscus,” “rotator cuff”) and sports surgery
terms (“ACL surgery,” “meniscus surgery,” “rotator cuff surgery”) from May 2015 to May 2020. A time series analysis was
performed for these GSVIs and compared to the timing of the pandemic. Results: Interest in both sports medicine and
surgery declined following the COVID-19 outbreak. Following the World Health Organization’s statement on COVID-19’s
pandemic status on March 11, 2020, searches for “ACL,” “meniscus” and “rotator cuff” declined by 34.78%, 43.95%, and
31.37%, and search for “ACL surgery,” “meniscus surgery” and “rotator cuff surgery” declined by 42.70%, 51.88%, and
53.32%, respectively. Conclusion: The COVID-19 outbreak correlated with a decline in public interest in sports medicine
and sports surgery topics, as measured by Google searches. Clinical relevance: Orthopaedic sports medicine and
arthroscopy patient and surgical case volumes were negatively affected by various factors after the onset of the pandemic.
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One factor associated with the volume decrease is a decline in public interest.

he coronavirus disease 2019 (COVID-19)

pandemic has significantly impacted the national
health care system and imposed unprecedented bur-
dens on the economy at large." As the numbers of
COVID-19 cases steadily increases, the pandemic’s
impact on the United States (US) hospital’s revenue
stream has yet to be fully understood.” A major source
of hospital revenue is generated by elective,
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arthroscopy and orthopaedic sports medicine proced-
ures, and due to the World Health Organization’s
announcement of COVID-19’s pandemic status on
March 11, 2020, many of these elective procedures
were postponed, contributing to a decrease in surgical
case volumes.”" As COVID-19 cases continue, a decline
in arthroscopy and sports medicine procedures could
result in financial strain on hospitals and physicians.
Physicians and health care institutions are individually
required to balance the benefits and risks to public
health associated with these surgeries.’

The Google Trends tool has been used to predict
COVID-19 trends and incidences and is a surrogate for
public interest.”” The purpose of this study was to
quantify the COVID-19 pandemic’s impact on public
interest in sports medicine and surgery topics. Our
hypothesis was that a decline in public interest, as
measured by Google searches for sports medicine and
sports surgery topics, would correlate with the onset of
the global pandemic.

Methods
The Google Trends (Google, Mountainview, CA, US)
tool was used to access Google Search Volume Index
(GSVI) information relating to sports orthopaedic pro-
cedures. GSVIs are an estimate of search activity
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relative to the highest absolute volume of searches,
given the search terms queried, and other temporal and
geographical parameters (1-100 = low to high popu-
larity). Google Trends, as a tool, has been used to
analyze public interest in various specialties in
medicine.* 2

A total of 6 search terms was selected to reflect
frequent sports orthopaedic conditions and surgeries.
The first category (sports medicine) included the terms
“ACL,” “meniscus” and “rotator cuff,” while the second
category (sports surgery) included the terms “ACL
surgery,” “meniscus surgery” and “rotator cuff surgery.”

Weekly GSVI information for the search terms was
extracted for May 2015 to May 2020 across the United
States. Subsequently, a time series analysis was per-
formed on these weekly GSVIs from March 2019 to
May 2020, as described by Jella et al."’ This analysis
allows for the detection of nonrandom variation in
large datasets. Additionally, the number of confirmed
COVID-19 cases was accessed via the Centers for Dis-
ease Control and Prevention Data Tracker for the US on
May 10, 2020. Population data were extracted from the
US Census Bureau for 2019. Unemployment data were
accessed in June 2020 from the US Bureau of Labor
Statistics. In addition, daily regional GSVIs by state and
the District of Columbia were extracted across the US
from January 1, 2020-May 10, 2020. Values returned
as empty GSVIs during regional data extraction were
treated as null values. All search terms were queried in
June 2020.

States with the highest number of confirmed COVID-
19 cases per every 100,000 people were compared
against states with the largest unemployment percent-
age change and the largest percentage decrease in
GSVIs for the search terms. States were also stratified by
their public health policies in effect on April 7, 2020
(mandatory suspension of nonessential activities versus
no mandatory restrictions) in order to assess for corre-
lations between the policies and search interest.'* R
version 4.0.0 and RStudio version 1.2 (RStudio, Boston,
MA) was used for data visualization and statistical
analysis.

Table 1. Google Search Volume Index (GSVI) for the Sports
Medicine Terms ACL, Meniscus and Rotator Cuff and
percentage Change in GSVI from January 1, 2020-March 15,
2020 versus March 15, 2020-May 10, 2020, Across the US

GSVI Values
Search Term Jan 1-Mar 15 Mar 15-May 10 % Decrease in GSVI

ACL 32.2 21 34.78%
Meniscus 224 12.56 43.95%
Rotator cuff 23.8 16.33 31.37%

ACL, anterior cruciate ligament; GSVI, Google Search Volume
Index.
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Table 2. Google Search Volume Index (GSVI) for the Sports
Surgery Terms ACL, Meniscus And Rotator Cuff and
Percentage Change in GSVI from January 1, 2020-March 15,
2020, versus March 15, 2020-May 10, 2020, across the US

GSVI Values % Decrease

Search Term Jan 1-Mar 15 Mar 15-May 10 in GSVI
ACL surgery 86.1 49.3 42.70%
Meniscus surgery 53.8 259 51.88%
Rotator cuff surgery 64.5 30.1 53.32%

ACL, anterior cruciate ligament; GSVI, Google Search Volume
Index.

Results

Relative public interest in sports medicine and sports
surgery topics has declined following the World Health
Organization’s statement regarding the COVID-19
pandemic on March 11, 2020. Search results repre-
senting relative public interest in “ACL,” “meniscus”
and “rotator cuff” are shown in Table 1. In Table 2,
search results are shown for “ACL surgery,” “meniscus
surgery” and “rotator cuff surgery.” Relative public in-
terest in “ACL,” “meniscus,” “rotator cuff,” “ACL sur-
gery,” “meniscus surgery,” and “rotator cuff surgery”
declined by 34.78%, 43.95%, 31.37%, 42.70%,
51.88%, and 53.32%, respectively, from January 1,
2020-March 15, 2020, versus March 15, 2020-May 10,
2020 (Fig 1). In addition, average GSVIs were
computed in May for each year from 2015-2019 to
account for any seasonal variations (Fig 1). All
search terms except for “ACL” experienced a sharp
decrease in public interest as GSVIs dropped below the
lower control limit (3 standard deviations below the
mean GSVI).

States, including the District of Columbia (D.C.),
with the greatest decrease in public interest for “ACL,”
“meniscus” and “rotator cuff” were Montana, Alaska
and Vermont, respectively (Table 3). States, including
D.C., with the lowest relative public interest in “ACL
surgery,” “meniscus surgery” and “rotator cuff sur-
gery” were South Dakota and D.C., respectively
(Table 4). As of May 10, states with the highest
number of confirmed COVID-19 cases per 100,000
people were New York (1,720.2), New Jersey
(1,559.7), Massachusetts (1,128.7), Rhode Island
(1,064.2), and Connecticut (941.1) (Tables 3 and 4).
States with a large percentage of increase in unem-
ployment were Nevada, Hawaii, Michigan, New
Hampshire, and Indiana. Analysis reveals no clear
correlation between public interest by state, by case
volume or by employment. It is of note, however, that
D.C. appears in 5 of the 6 search term’s greatest per-
centage of decrease in GSVI lists, while also ranking
6th for confirmed COVID-19 cases per capita.

State response varied widely following the World
Health Organization’s announcement of COVID-19’s
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Fig 1. Weekly Google Search Volume Index (GSVI) values plotted from March 2019-May 2020. (A) Represents sports medicine
(anterior cruciate ligament [ACL], meniscus, rotator cuff); (B) Represents sports surgery (ACL surgery, meniscus surgery, rotator
cuff surgery). *Upper and lower control limits calculated as mean + 3 standard deviations. Mean calculated from GSVI from

March 2019-2020.

pandemic status. Figure 2 represents each state’s official
COVID-19 policy on April 7, comparing mandatory
suspension of nonessential activities (stay-at-home or-
ders) versus no mandatory restrictions (limited action).
Analysis reveals no clear correlation between public
interest by states’ stay-at-home orders versus states
with no mandatory restrictions (limited action)
(Tables 5 and 6).

Discussion

The COVID-19 pandemic has led to a nationwide
decrease in public interest in sports medicine and sur-
gery (anterior cruciate ligament [ACL], meniscus and
rotator cuff). Despite the overall decline in public in-
terest, states with the highest numbers of confirmed
COVID-19 cases per capita or the highest drops in un-
employment did not demonstrate the greatest decrease
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Table 3. Comparison of Top 10 Ranked States (and District of Columbia) for Confirmed COVID-19 Cases Per Capita and for
Percentage Increase in Unemployment and by Percentage Decrease in Google Search Volume Indices (GSVI) from January 1,
2020-March 15, 2020, versus March 15, 2020-May 10, 2020, for Sports Medicine Terms (ACL, Meniscus, Rotator Cuff)

State  Confirmed COVID-19 % Decrease in % Decrease in % Decrease in
Rank Cases per Capita Unemployment % Increase GSVI for "ACL" GSVI for "Meniscus" GSVI for Rotator Cuff
1 New York 1,720.20 Nevada 21.30% Montana -68.76% Alaska —-63.14% Vermont -57.96%
2 New Jersey 1,559.70 Hawaii 19.90% Hawalii -53.01% New Hampshire -62.12% South Dakota -56.84%
3 Massachusetts 1,128.70 Michigan 18.40% Texas —46.97% Oregon -50.69% New Mexico -56.01%
4 Rhode Island 1,064.20 New Hampshire 13.90% Indiana -43.96% Hawaii —48.64% District of -51.66%
Columbia
5 Connecticut 941.1 Indiana 13.90% Delaware -42.53% District of -48.61% Kentucky -46.65%
Columbia
6 District of 888.7 Vermont 12.50% Alaska -42.10% New York -48.34% Indiana -44.74%
Columbia

7 Louisiana 681.3  Massachusetts 12.30% Louisiana —41.34% Maine -48.28% Delaware -44.34%
8 Delaware 674.2 Rhode Island 12.30% Idaho -38.97% Idaho -47.50% Utah -42.29%
9 Tllinois 613.5 Illinois 12.20% Vermont -38.16% Utah -46.01% Arkansas -39.84%
10 Maryland 552.0 New Jersey 11.60% Connecticut -38.02% Connecticut —45.98% Kansas -39.10%

*Confirmed COVID-19 cases is per 100,000 people. Unemployment change calculated as a percentage difference from March to April 2020.

ACL, anterior cruciate ligament; COVID-19, coronavirus disease 2019.

in public interest, nor did states with mandatory stay-
at-home restrictions versus states with limited action.
Following the World Health Organization’s statement
of COVID-19’s pandemic status on March 11, the U.S.
Surgeon General and Centers for Medicare and
Medicaid Services recommended limiting nonessential
adult elective surgeries.'"” Local response varied,
depending on state officials; however, many highly
impacted states, including New York, New Jersey, D.C.,
and California banned elective procedures and
encouraged telehealth in late March.'® Many medical
practices, particularly those that perform nonessential
procedures, saw a significant decrease in patient vol-
ume, as offices were forced to transition to telemedicine

as well as to comply with social-distancing protocols.
This decrease in patient volume was likely due to a
combination of factors, including patient unfamiliarity
with telemedicine, social distancing concerns during in-
person appointments and lack of patients’ health in-
surance. A survey study performed by Moverman et al.
found that 61% of participants were concerned about
contracting COVID-19 during surgery.'’ In addition,
patients with orthopaedic issues and concurrent respi-
ratory or cardiovascular illnesses opted to stay at home
and postpone their elective procedures. Finally, the
majority of Americans receive employer-based health
insurance, and the recent stay-at-home orders have
forced many nonessential businesses to shut down. As a

Table 4. Comparison of Top 10 Ranked States (and District of Columbia) for Confirmed COVID-19 cases Per Capita, and for
Percentage Increase in Unemployment and by Percentage Decrease in Google Search Volume Indices (GSVI) January 1, 2020-
March 15, 2020, versus March 15, 2020-May 10, 2020, for Sports Surgery Terms (ACL Surgery, Meniscus Surgery, Rotator Cuff

Surgery)

State  Confirmed COVID-19 % Decrease in % Decrease in GSVI % Decrease in GSVI

Rank Cases per Capita Unemployment % Increase  GSVI for ACL Surgery for Meniscus Surgery for Rotator Cuff Surgery"

1 New York 1,720.20 Nevada 21.30% South Dakota -89.50% District of -100.0%  District of —100%

Columbia Columbia

2 New Jersey 1,559.70 Hawaii 19.90% Hawaii -80.64% Nevada -87.59% New Mexico —100%

3 Massachusetts 1,128.70 Michigan 18.40% District of —64.24% Kentucky —-84.52% Nebraska —100%
Columbia

4 Rhode Island 1,064.20 New Hampshire  13.90% Mississippi —63.92% Ohio —64.04% Montana —84.99%

5 Connecticut 941.1 Indiana 13.90% Oklahoma -63.00% West Virginia -62.81% Idaho —80.40%

6 District of 888.7 Vermont 12.50% Minnesota —62.18% Massachusetts -61.86% Utah —78.23%

Columbia
7 Louisiana 681.3  Massachusetts 12.30% New Mexico -56.96% Minnesota —-60.58% Maryland —77.07%
8 Delaware 674.2 Rhode Island 12.30% Idaho -56.00% Illinois -58.54% North —72.81%
Carolina

9 Tlinois 613.5 Illinois 12.20% South -54.87% Iowa -58.36% Louisiana —69.96%
Carolina

10 Maryland 552.0 New Jersey 11.60% Colorado -52.82% New Jersey -58.00% Indiana —68.83%

*Confirmed COVID-19 cases per 100,000 people. Unemployment change calculated as a percentage difference from March to April 2020.
ACL, anterior cruciate ligament; COVID-19, coronavirus disease 2019.



INTEREST IN SPORTS SURGERY FOLLOWING COVID-19

Wi
WA ID MT ND MN IL MI
OR NV WYy SD 1A IN OH
CA uT Cco NE MO KY WV
AZ NM KS AR TN NC
AK OK LA MS AL
HI TX

el53

ME
VT NH
NY MA
PA NJ o o State Policy Legend
Limited Action
VA MD DE Stay At Home Order
SC
GA
FL

Fig 2. Map of the United States representing individual states” responses to COVID-19 on April 7, 2020. *Stay-at-home order
refers to state legislation mandating suspension of nonessential activities. Limited Action refers to social-distancing measures

without any mandatory restrictions.

result of the pandemic, at least 17 million Americans
have lost employment and, subsequently, their
employee-based health insurance.'® The decrease in
public interest in ACL, meniscus and rotator cuff topics
is temporally associated with these changes.

Recent literature has reported on national guidelines
and interest in elective orthopaedic procedures during
the COVID-19 outbreak. According to Sarac et al., as of
March 2020, 30 states recommended discontinuing
elective procedures, but only 5 states provided specific
orthopaedic guidelines.” Of these states, 4 recom-
mended postponing nontrauma-related orthopaedic
procedures, including arthroplasty procedures.’ Using
GSVI as a proxy, Jella et al. examined public interest in
hip- and knee-replacement surgery during the

Table 5. Percentage Decrease in Google Search Volume Index
(GSVI) Values Between January 1, 2020-March 15, 2020,
versus March 15, 2020-May 10, 2020, for the Terms ACL,
Meniscus and Rotator Cuff for all States and Based on State
Response

COVID-19 pandemic.'” Similar to the results of our
analysis, the authors found a drop in public interest
surrounding hip- and knee-replacement surgery.'” It is
notable that our analysis covers a slightly different de-
mographic. Although hip and knee arthroplasty is a
result of cartilage degeneration over many years, ACL
and meniscus injuries, in particular, are often the result
of sports or other high-impact activities and, therefore,
could be seen in a younger demographic. Many orga-
nized sports programs have been canceled as a result of
COVID-19 restrictions, and the decrease in public in-
terest surrounding ACL, meniscus and rotator cuff in-
juries could be a result of a decreased incidence of these
injuries. A level 1 trauma center found that between
March and April 2020, during the height of the
stay-at-home orders, orthopaedic trauma injuries

Table 6. Percentage Decrease in Google Search Volume Index
(GSVI) Values Between January 1, 2020-March 15, 2020,
versus March 15, 2020-May 10, 2020, for the Terms ACL
Surgery, Meniscus Surgery and Rotator Cuft Surgery for all
States and Based on State Response

% Change in GSVI Based on State Response

% Change in GSVI Based on State Response

Search Term All States Stay at Home Limited Action Search Term All States  Stay at Home Limited Action
ACL -28.16% -30.23% -17.26% "ACL surgery" —32.05% —29.46% —49.70%
Meniscus -32.85% -35.01% -21.47% "Meniscus surgery” —34.97% —36.74% —22.88%
Rotator cuff -28.16% -27.28% -32.71% "Rotator cuff surgery" —48.42% —49.75% —39.35%

ACL, anterior cruciate ligament; GSVI, Google Search Volume In-
dex; SD, standard deviation.

ACL, anterior cruciate ligament; GSVI, Google Search Volume In-
dex; SD, standard deviation.
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(automobile, pedestrian accidents) decreased.'” Despite
the varying demographic populations for various or-
thopaedic procedures, it is reasonable to assume that
the effects of COVID-19, in sum, have led to an overall
decrease in public interest in all elective orthopaedic
procedures.

We acknowledge several limitations in the present
study. Our analysis was based on GSVI information,
and internet searches may not capture perfectly the
public’s interest in ACL, meniscus and rotator cuff
topics and, rather, may act as a proxy to measure in-
terest. Every state had a different response to the US
Surgeon General’s national recommendation to post-
pone elective procedures, and there were varying
guidelines among the 8 states that had limited-action
orders. In addition, different time frames could show
different results.

Conclusion
The COVID-19 outbreak correlated with a decline in
public interest in sports-medicine and sports-surgery
topics, as measured by Google searches.
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