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Introduction

Musculoskeletal disorders are the lead-
ing cause of years lived with disability
and the fifth most common cause of dis-
ability-adjusted life years worldwide in
2017 according to estimates from the
Global Burden of Diseases [1-3]. Muscu-
loskeletal disorders cause pain and func-
tional disability [4-6], and their burden
on individuals and society has been in-
creasing worldwide [2, 3, 7]. There-
fore, public interest in musculoskeletal
disorders during the coronavirus disease
2019 (COVID-19) pandemic should be
assessed to develop effective measures
for the management of musculoskeletal
disorders.

Within the rheumatology community,
Google search data have been integrated
into research [8, 9]. In the past few
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years, it was used to assess trends in
several rheumatic and musculoskeletal
diseases such as osteoarthritis [10], fi-
bromyalgia [11], gout [12], ankylosing
spondylitis [13], and rheumatoid arthri-
tis [14]. In the context of the ongoing
COVID-19 pandemic, in two intrigu-
ing studies we evaluated the public in-
terest in anti-rheumatic drugs [15] and
rheumatic diseases [16]. In the previ-
ous study, we mainly focused on inflam-
matory, autoimmune, connective tissue/
vasculitis diseases because patients with
this group of rheumatic diseases maybeat
ahigherrisk ofacquiring severe acute res-
piratory syndrome coronavirus 2 (SARS-
CoV-2) [16]. As the prevalence of soft
tissue, regional and degenerative muscu-
loskeletal diseases is much higher than
the other rheumatic diseases (i.e. inflam-
matory, autoimmune, connective tissue/
vasculitis), the public interest in these
musculoskeletal disorders also needs to
be investigated.

The present study aimed to assess
the public interest in musculoskeletal
symptoms and disorders during the
COVID-19 pandemic. It is essential for
clinicians to understand the modifica-
tions and trends in public responses in
looking for information about muscu-
loskeletal symptoms and disorders, and
to determine the informational needs of
public during the COVID-19 pandemic.
This information will help rheumatolo-
gists develop effective strategies in order
to deliver better care for people with
musculoskeletal disorders during the
pandemic.

Methods

Google search data

The Google Trends tool can provide
data on search queries users enter into
the Google search engine. It normal-
izes the data to all queries in a region
and a timeframe selected and presents
the relative popularity of search queries
[17-19]. 'Then, Google Trends scales
the resulting numbers ranging from 0
to 100 based on selected search query’s
frequency to overall frequency of search
queries. This scaling process allows the
relative search volume between years
to be compared, because otherwise the
later years’ searches would be higher
than those of the earlier years due to the
increase in internet use over the years.
In other words, this process controls
the possible impact of total amount of
internet use over time. On this scale,
100 indicates the maximum popularity
for the search query, and others indi-
cate a percentage of it. For example,
a score of 60 indicates a 60% of the max-
imum popularity for the search query
[20, 21]. We determined a broad spec-
trum of search queries corresponding
to general musculoskeletal symptoms
(e.g. fatigue, joint pain, joint stiffness,
and joint swelling), and spinal, shoulder,
elbow, wrist, hand, hip, knee, ankle, and
foot symptoms/disorders. The whole
list of 118 search queries is provided
in Table 1 (Electronic Supplementary
Material online). We searched Google
Trends for the search queries within
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the United States, with a timeframe of
January 1, 2016 to November 22, 2020,
and in “All categories”

Statistical methods

Toassess both initial and short-term pub-
lic interest we compared two timeframes
in 2020 (March 15-July 4 and July 5-Oc-
tober 31) to similar timeframes over the
four prior years from 2016 through 2019
with the use of the generalized estimating
equations selecting a gamma model. The
threshold for statistical significance was
considered as a P value smaller than 0.05.
The statistical analyses were conducted
on SPSS (version 21.0; IBM Corporation,
Armonk, NY, USA). Recently published
review guided the statistical data presen-
tation [22].

Results

Analysis of the initial timeframe,
March 15-July 4, revealed a statisti-
cally significant decrease in Google
search volume of 71 among 118 queries
and a statistically significant increase in
Google search volume of 2 queries (i.e.
myalgia [% change: +87.55%; p<0.001]
and toe swelling [+16.96%; p: 0.013]) in
the year 2020 as compared with similar
timeframes over the four prior years
(Electronic Supplementary Material).
Analysis of the July 5-October 31,
timeframe revealed a statistically sig-
nificant decrease in Google search vol-
ume of 26 (i.e. tendonitis [-10.81%;
p<0.001], fasciitis [-13.53%; p<0.001],
bursitis [-6.06%; p: 0.001], spondy-
lolisthesis [-8.34%; p: 0.008], herniated
disc [-5.71%; p: 0.002], bulging disc
[-18.07%; p<0.001], spinal stenosis
[-10.32%; p<0.001], scoliosis [-3.78%:;
p: 0.032], neck disc [-13.99%; p < 0.001],
de Quervain [-14.32%; p: 0.005], hip
bursitis [-7.94%; p: 0.002], trochanteric
bursitis [-11.83%; p: 0.007], iliopsoas
syndrome [-18.48%; p: 0.039], knee
swelling [-7.38%; p: 0.010], knee pop-
ping [-12.78%; p: 0.006], knee locking
[-16.59%; p: 0.012], knee tendonitis
[-25.91%; p<0.001], patellar tendonitis
[-26.26%; p<0.001], prepatellar bur-
sitis [-15.93%; p: 0.049], infrapatellar
bursitis [-24.32%; p: 0.009], Hoffa syn-
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drome [-21.28%; p: 0.001], menis-
cus tear [-13.24%; p<0.001], foot
pain [-6.41%; p<0.001], heel pain
[-9.54%; p<0.001], plantar fasciitis
[-8.72%; p<0.001] and bunion [-4.84%:;
p: 0.015]) among 118 queries and
a statistically significant increase in
Google search volume of 21 queries
(i.e. fatigue [+12.37%; p<0.001], joint
pain [+5.65%; p: 0.002], muscle pain
[+5.60%; p: 0.001], myalgia [+136.70%;
p<0.001], spondylosis [+7.29%; p:
0.015], radiculopathy [+7.12%; p: 0.013],
myelopathy [+10.29%; p: 0.049], neck
pain [+5.28%; p<0.001], neck strain
[+32.17%; p<0.001], lower back strain
[+21.79%; p <0.001], sciatica [+4.41%; p:
0.016], shoulder pain [+7.05%; p < 0.001],
frozen shoulder [+15.25%; p <0.001], el-
bow pain [+8.13%; p<0.001], lateral
epicondylitis [+10.60%; p: 0.011], wrist
pain [+5.03%; p: 0.029], carpal tunnel
[+6.73%; p<0.001], hand pain [+4.46%:;
p: 0.024], finger pain [+6.56%; p: 0.012],
trigger finger [+26.79%; p<0.001] and
Morton’s neuroma [+19.04%; p: 0.020]),
in the year 2020 as compared with simi-
lar timeframes over the four prior years
(Electronic Supplementary Material).

Discussion

This study has demonstrated a sta-
tistically significant decrease in Google
search volume of 60% of search queries in
the early phase of pandemic, March 15-
July 4. However, in the July through
October phase a statistically significant
decrease was detected in only 22% of
search queries; there was no difference
for 60% of search queries between 2020
and 2016-2019 suggesting a return to
their prior levels for the most of search
queries that were decreased in the early
phase. Interestingly, the search volume
of 18% of search queries, namely, fa-
tigue, joint pain, muscle pain, myalgia,
spondylosis, radiculopathy, myelopathy,
neck pain, neck strain, lower back strain,
sciatica, shoulder pain, frozen shoulder,
elbow pain, lateral epicondylitis, wrist
pain, carpal tunnel, hand pain, finger
pain, trigger finger, and Morton’s neu-
roma, was significantly increased in July
through October 2020 as compared with
four prior years.

In the previous study analyzing
Googlesearch data, we found asignificant
decrease in public interest in the majority
of inflammatory, autoimmune, and/or,
vasculitis/connective tissue rheumatic
diseases in the early phase of the pan-
demic [16]. In line with the previous
study, the present results showed a gen-
eral downward trend in internet searches
for most of the soft tissue, regional, and
degenerative musculoskeletal diseases in
the initial pandemic period. It is possible
that focusing on COVID-19 has led to
a disregard of non-COVID-19 health
conditions. This decreased interest may
have individual and healthcare system
implications. First, the outcomes and
severity of musculoskeletal disorders
might worsen. Second, after the resolu-
tion of the pandemic, a surge in demand
for musculoskeletal care could over-
whelm the healthcare system’s capacity.
Therefore, rheumatologists should ad-
dress this decreased interest to minimize
its potential adverse consequences.

In the initial period, internet searches
for myalgia and toe swelling showed a sig-
nificant increase. As myalgia is among
the common symptoms of COVID-19
[23, 24], this observation was not un-
expected. Furthermore, the increase
in toe swelling was probably related to
media coverage of chilblains associated
with COVID-19, called as “COVID toe”
[25-27]. In the second pandemic period,
internet searches for toe swelling was not
statistically significantly different com-
pared to prior years, which might be due
to that public accessed the information
on this condition in the early pandemic
and reduced their information intake
after this period. Regardless, these find-
ings indicate that the public has focused
on COVID-19 and sought online infor-
mation for COVID-19 symptoms in the
early pandemic.

In July through October 2020, phase,
internet searches for only 22% of all
search queries remained low; however,
the others were either not statistically
significantly different or increased com-
pared to prior years. This finding may
reflect the recovery of public interest in
musculoskeletal symptoms and disor-
ders. Detailed inspection of this period
showed an overall upward trend in symp-
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Abstract

Objective. The goal was to assess public
interest in a wide range of musculoskeletal
symptoms and disorders during the
coronavirus disease 2019 (COVID-19)
pandemic.

Methods. We searched Google Trends for
118 search queries within the United States.
We compared two timeframes of 2020
(March 15-July 4 and July 5-October 31) to
similar timeframes over the four prior years
(2016-2019).

Results. In the early pandemic, March 15-Ju-
ly 4, a statistically significant decrease in
relative search volume of the majority of
queries (60%) was detected, with a significant
increase in only 2 queries (i.e. myalgia and
toe swelling). In the phase July through
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October, a statistically significant decrease
was detected in only 22% of search queries;
there was no difference for 60% of search
queries between 2020 and 2016-2019
suggesting a return to their prior levels for
most of search queries. Interestingly, the
search volume of 18% of search queries (i.e.
fatigue, joint pain, muscle pain, myalgia,
spondylosis, radiculopathy, myelopathy, neck
pain, neck strain, lower back strain, sciatica,
shoulder pain, frozen shoulder, elbow pain,
lateral epicondylitis, wrist pain, carpal tunnel,
hand pain, finger pain, trigger finger, and
Morton’s neuroma) was significantly increased
compared with the four prior years.
Conclusion. Publicinterest focused on COVID-
19 and sought online information for COVID-

Public interest in musculoskeletal symptoms and disorders during the COVID-19 pandemic.

19 symptoms in the early pandemic. In the
period July through October, there was an
upward trend in musculoskeletal symptoms
and some colloquial terms/well-known
musculoskeletal conditions coupled with

a downward trend in general musculoskeletal
disorder terms and certain specific diagnoses.
This information may help rheumatologists
understand public interest in musculoskeletal
symptoms and disorders and address the
needs of patients to mitigate the negative
impact of the pandemic on outcomes.

Keywords

Google trends - Internet - Rheumatology -
Musculoskeletal diseases - Rheumatic
diseases - Soft tissue rheumatism

Zusammenfassung

Ziel. Das Ziel der Studie war, das 6ffentliche
Interesse an einem breiten Spektrum

von muskuloskeletalen Symptomen und
Erkrankungen wéhrend der durch COVID-
19 (,coronavirus disease 2019“) bedingten
Pandemie zu untersuchen.

Methoden. Dazu durchsuchten die Au-
tor(inn)en Google Trends in Bezug auf

118 Suchanfragen innerhalb der USA. Sie
verglichen 2 Zeitfenster im Jahr 2020 (15.
Mérz bis 4. Juli und 5. Juli bis 31. Oktober)
mit hnlichen Zeitfenstern der 4 Jahre davor
(2016-2019).

bis 4. Juli, zeigte sich eine statistisch signifi-
kante Abnahme des relativen Suchvolumens
fiir die Mehrheit der Anfragen (60%), ein sig-
nifikanter Anstieg jedoch nur bei 2 Anfragen
(d. h. Myalgie und Zehenschwellung). In der

signifikante Abnahme nur bei 22% der

Ergebnisse. Zu Beginn der Pandemie, 13. Mérz

Phase Juli bis Oktober fand sich eine statistisch

Suchanfragen; es bestand kein Unterschied
fiir 60% der Anfragen zwischen 2020 und
2016-2019, was auf ein Wiedererreichen des
vorherigen Niveaus der meisten Suchanfragen
schlieBen lasst. Interessant war, dass das
Suchvolumen von 18% der Anfragen (d. h. zu
Fatigue, Gelenkschmerzen, Muskelschmerzen,
Myalgie, Spondylosis, Radikulopathie,
Myelopathie, Nackenschmerzen, Nackenver-
spannung, Verspannung des unteren Riickens,
Ischias, Schulterschmerzen, Schultersteife,
Ellbogenschmerzen, laterale Epikondylitis,
Handgelenkschmerzen, Karpaltunnel, Hand-
schmerzen, Fingerschmerzen, schnellendem
Finger und Morton-Neurom) im Vergleich zu
den 4 vorangegangenen Jahren signifikant
erhoht war.

Schlussfolgerung. In der Anfangszeit der
Pandemie war das offentliche Interesse

auf COVID-19 fokussiert, und es wurde

nach Online-Informationen tiber COVID-19-

Offentliches Interesse an muskuloskeletalen Symptomen und Erkrankungen wihrend der COVID-19-
Pandemie. Infodemiologiestudie

Symptome gesucht. Wahrend der Phase von
Juli bis Oktober gab es einen Aufwartstrend
bei muskuloskeletalen Symptomen und
einigen umgangssprachlichen Begriffen/wohl
bekannten muskuloskeletalen Krankheiten,
gekoppelt mit einem Abwartstrend bei
allgemeinen Begriffen zu muskuloskeletalen
Erkrankungen und bestimmten spezifischen
Diagnosen. Diese Informationen verhelfen
moglicherweise den Rheumatologen dazu,
das offentliche Interesse an muskuloskeletalen
Symptomen und Erkrankungen zu verstehen
und auf die Bediirfnisse der Patienten
einzugehen, um die negativen Auswirkungen
der Pandemie auf den Krankheitsverlauf
abzumildern.

Schliisselworter

Google Trends - Internet - Rheumatologie -
Muskuloskeletale Erkrankungen - Rheumati-
sche Erkrankungen - Weichteilrheumatismus

toms (i.e. fatigue, joint pain, muscle pain,
neck pain, shoulder pain, elbow pain,
wrist pain, hand pain, and finger pain),
and some colloquial terms/well-known
conditions (i.e. myalgia, spondylosis,
radiculopathy, myelopathy, neck strain,
lower back strain, sciatica, frozen shoul-
der, lateral epicondylitis, carpal tunnel,
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and trigger finger). However, a decreased
relative search volume for certain specific
diagnoses (e.g. herniated disc, bulging
disc, spinal stenosis, spondylolisthesis,
neck disc, and de Quervain) was noted.
It is possible that the reductions in out-
patient visits [28-31] led to a decrease
in the detection of these certain spe-

cific diagnoses, which in turn lessened
their internet searches. Considering
the trends observed in this study (an
upward trend in symptoms and some
colloquial terms/well-known conditions
coupled with a downward trend in gen-
eral musculoskeletal disorder terms and
certain specific diagnoses) and still on-
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going pandemic, rheumatologists should
address the increased informational de-
mand for musculoskeletal symptoms and
develop effective strategies in delivering
clinical care to minimize the potential
detrimental impact of the pandemic on
outcomes of patients with musculoskele-
tal disorders. Among these strategies,
telerheumatology is gaining specific in-
terest and being rapidly implemented in
clinical practice during the pandemic
[32-37].

Limitations and strengths

One limitation is that Google Trends only
provides information on Google search
engine data; in other words the internet
searches performed through other en-
gines (e.g. Bing, Yahoo!, DuckDuckGo)
were not included. However, since about
90% of internet searches are performed
on Google [38], its data probably repre-
sent all online search queries. Further-
more, Google Trends does not provide
demographic characteristics of users;
therefore interest cannot be assessed by
dividing into subcategories based on
age or sex. Hence, the trends observed
in our study should be interpreted as
an interest of the general public. The
strengths of the present study involve an
exhaustive list of search terms represent-
ing a wide spectrum of musculoskeletal
symptoms/disorders; and a long period
of investigation that allowed assessment
of interest in both initial and short-term
stages of the pandemic.

Conclusion

Public interest has focused on COVID-
19 and sought online information for
COVID-19 symptoms in the early pan-
demic. In the July through October pe-
riod, there was an upward trend in mus-
culoskeletal symptoms and some collo-
quial terms/well-known musculoskeletal
conditions and a downward trend in gen-
eral musculoskeletal disorders-termsand
certain specific diagnosis. This informa-
tion may help rheumatologists under-
stand public interest in musculoskeletal
symptoms and disorders and address the
needs of patients to mitigate the negative
impact of the pandemic on outcomes.
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