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Abstract

Background: Resources such as Google Trends and Reddit provide opportunities to gauge real-time popul ar interest in public
health issues. Despite the potential for these publicly available and free resources to help optimize public health campaigns, use
for this purpose has been limited.

Objective: The purpose of this study is to determine whether early public awareness of COVID-19 correlated with elevated
public interest in other infectious diseases of public health importance.

Methods: Google Trends search data and Reddit comment data were analyzed from 2018 through 2020 for the frequency of
keywords “chikungunya,” “Ebola,” “HIN1,” “MERS,” “SARS,” and “Zika,” 6 highly publicized epidemic diseases in recent
decades. After collecting Google Trends relative popularity scores for each of these 6 terms, unpaired 2-tailed t tests were used
to compare the 2020 weekly scores for each term to their average level over the 3-year study period. The number of Reddit
comments per month with each of these 6 terms was collected and then adjusted for the total estimated Reddit monthly comment
volume to derive a measure of relative use, analogous to the Google Trends popularity score. The relative monthly incidence of
comments with each search term was then compared to the corresponding search term’s pre-COVID monthly comment data,
again using unpaired 2-tailed t tests. P value cutoffs for statistical significance were determined a priori with a Bonferroni
correction.

Results: Google Trends and Reddit data both demonstrate large and statistically significant increases in the usage of each
evaluated disease term through at least the initial months of the pandemic. Google searches and Reddit comments that included
any of the evaluated infectious disease search terms rose significantly in the first months of 2020 above their baseline usage,
peaking in March 2020. Google searchesfor “SARS’ and “MERS’ remained elevated for the entirety of the 2020 calendar year,
asdid Reddit commentswith thewords“Ebola,” “HIN1,” “MERS,” and“ SARS’ (P<.001, for each weekly or monthly comparison,
respectively).

Conclusions: Google Trends and Reddit can readily be used to evaluate real-time general interest levelsin public heath-related
topics, providing atool to better time and direct public health initiatives that require a receptive target audience. The start of the
COVID-19 pandemic correlated with increased public interest in other epidemic infectious diseases. We have demonstrated that
for 6 distinct infectious causes of epidemicsover thelast 2 decades, publicinterest rose substantially and rapidly with the outbreak
of COVID-19. Our data suggests that for at |east severa months after the initial outbreak, the public may have been particularly
receptive to dialogue on thesetopics. Public health officials should consider using Google Trends and social mediadatato identify
patterns of engagement with public health topicsin real time and to optimize the timing of public health campaigns.
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Introduction

The sluggish uptake of COVID-19 vaccinesin 2021 underscores
the myriad challenges public health officials face when trying
to influence health-related behaviors. Recognizing both the
importance and difficulty of effective public health messaging,
leadersin the public health space have created tools such asthe
CDCynergy Socid Marketing tool (US Centers for Disease
Control and Prevention) to potentiate theimpact of public health
campaigns [1]. These tools and others seek to identify and
characterize target audiences across key demographicsand then
reach them when they are most interested and engaged.
Surveillance of digital datahasbeen used to identify geographic
areas where public health messaging may be most impactful
[2,3]. Reaching the target audience at times of high interest is
also important, because when public interest is high, public
health campaigns are likely to be more effective [4]. However,
the public interest is hard to predict, identify, or manufacture
quickly enough for many public health campaigns to capture
peak engagement within their target audience.

A reliable pattern of public engagement with a health issue,
especially in combination with an effective tool to measure the
public's interest in real time, would help public health
organizations to better schedule their outreach efforts at times
when the public will be most receptive to those efforts. Public
data sets such as Google Trends (Google LLC) and Reddit
(Reddit Inc) provide ameansfor such a dynamic measurement
of public interest. Google Trends is a free, open-source tool
enabling the assessment over time of a search term’s relative
search volume on the Google search engine, which accounts
for nearly 90% of search traffic worldwide [5]. Reddit is a
forum-based social media website in which users post in over
100,000 communities called “subreddits.” It is the 19th most
visited website globally [6], with over 50,000,000 daily users

(71

Reddit content has been evaluated for public health purposes
infrequently relative to its popularity and use, with fewer than
400 articlesreturning on a PubMed search of the term * Reddit”
[8]. Google Trends has been used more frequently for public
health purposes, including eval uating the effectiveness of public
health campaigns post hoc [9-14]. However, we are not avare
of effortsto use either the website or any other publicly available
big datatool to time the initiation of public health efforts.

We hypothesized that high public interest in COVID-19 may
correlate with a more general public interest in non-COVID
infectious diseases with epidemic potential. In the event that
public interest does spread from an active epidemic to more
quiescent epidemic diseases that pose persistent public health
threats, future epidemics might provide windows of opportunity
to advance certain public health initiatives around diseases for
which public interest haswaned. Furthermore, such acorrelation
does not need to achieve extremely high generalizability or
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reliability to prove useful. Public data sets provide such ready
access to real-time assessments of public interest, so the
expectation of increased interest only needs to be high enough
to merit a smple query using these free, accessible, and
powerful digital tools.

This study retrospectively uses large public data sets, such as
Google Trends and Reddit, to estimate the level of publicinterest
in 6 non-COV 1D epidemic diseases (chikungunya, Ebola, HIN1
influenza, Middle Eastern respiratory syndrome [ MERS], severe
acute respiratory syndrome [SARS], and Zikavirus) from 2018
through the end of 2020. This period includes approximately 2
years prior to and 1 year following the first public reports of
COVID-19, enabling an evaluation of the correlation between
public attention to COVID-19 and public interest in historical
epidemic diseases that pose future recrudescent threats.

Methods

Overview

All Reddit data were retrieved using the PushShift API (Jason
Baumgartner) [15]. The PushShift APl was used to search
through all Reddit commentsfrom January 1, 2018, to December
31, 2020, and to tally all comments containing aword of interest
related to infectious disease. The keywords searched were
“chikungunya,” “Ebola” “HIN1" “MERS” “SARS and
“Zika" They were selected a priori as common, unambiguous,
and highly specific identifying references to 6 of the most
publicized infectious disease epidemics of the past 2 decades.
These were the first and only disease terms queried and
analyzed.

The PushShift APl search returns the total monthly incidence
of each search term across all platform comments in the study
period. It does not provide data on the overall number of
monthly comments or total Reddit use. To control for changes
in the total volume of Reddit posts over the study period, we
also tallied the total number of comments containing each of 3
commonly used words not directly related to our subject matter:
“to,” “a" and “the” After confirming that the relative use of
all 3wordswas substantially the same as each other (Multimedia
Appendix 1), we sel ected the most frequently used word, “the,”
as a proxy for total comment volume since the actual total
comment volume is not possible to obtain. A large portion of
comments will contain the word “the” and the proportion of
comments containing “the” is unlikely to change substantially
month-to-month, so it can be used as a reliable control for
fluctuationsin total comment volume over time. We determined
theratio of each infectious disease search term incidence divided
by the incidence of “the” for each month of the study period,
allowing for comparisons across study period months. For clarity
and ease of display, these monthly ratios are expressed as the
number of comments that include a given disease search term
per 10,000,000 comments that include the word “the.”
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For each search term, the monthly incidence ratios (search term
comments per 10,000,000 “the” comments) from January 2018
through December 2019 were used to derive apre-COVID mean
incidence ratio as a baseline for comparison. Each individual
monthly ratio from 2020, after COVID entered the public
consciousness, was then compared to the corresponding search
term’spre-COVID mean using an unpaired 2-tailed t test. Since
the analysis involved 12 independent comparisons for each
search term (1 per month of 2020), we used the Bonferroni
correction to set a significance cutoff of P=.004 (.05/12).

Google Trends data were obtained from the Google Trends site
[16]. Data were collected for each of the 6 search terms from
January 2018 through December 2020. Parameters selected
were “worldwide,” “all categories,” and “web search.” The
analysis for Google Trends was similar to the analysis for
Reddit, with 2 methodologic exceptions. (1) Google Trends
returnsweekly rather than monthly figures and (2) the dataneed
not be controlled for changes in total volume because they
represent each term’s relative weekly popularity, normalized
to the search popularity of theterm’smost popular week. Google
Trends assigns a value of 1 to 100 to each week in the search
period, with 100 corresponding to the week of the search term’s
greatest popularity in the period and all other weeks receiving
values proportional to their popularity relative to the peak week.
For example, a 5 would represent one twentieth of the relative
search popularity compared to the week with the highest relative
search popularity. Whereasthe absol ute incidence of each search
term in Reddit comments must be normalized for total monthly
volume as described in the preceding paragraph, no such
correctionisrequired for the Google Trends data, whichisonly
avalable in the form of relative popularity scores, already
normalized for total volume by default. After collecting this
normalized Googl e relative popularity value for each week over
the 3-year study, the mean value for each of the 6 infectious
disease search terms was calculated. Weekly values for each
week of 2020 were then compared with that term’smean relative
popularity using an unpaired 2-tailed t test with a significance
cutoff of P=.00096 (using the Bonferroni correction of .05/ 52,
given 1 comparison for each week of theyear). Because Google
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Trends provides only relative data, 2 data sets with different
“peak week” reference points cannot be validly compared,
precluding the comparison of 2020 weekly popularity values
to a mean 2018-2019 pre-COVID baseline; rather, the 2020
weekly values were compared to the mean relative popularity
value of the entire 3-year study period.

Ethical Consider ations

As only publicly available, aggregated, anonymous, and
nonidentifiable data were used, an institutional review board’s
ethical review was not required.

Results

Google searches and Reddit comments that included each of
the 6 sel ected infectious disease search terms rose significantly
in the first months of 2020, above the pre-COVID baseline
usage of each term (raw data are provided in Multimedia
Appendices2 and 3). Google searchesfor “SARS’ and“MERS’
rose first, elevating above the pre-COVID baseline in the first
week of 2020, peaking ontheweek of March 15, and remaining
elevated for the entirety of the calendar year (P<.001, for each
of the 52 weeks; Figure 1). The week of March 15, 2020, also
marked the Google Trends peak for “Ebola,” “chikungunya,”
and “H1N1,” each of which waselevated abovethe pre-COVID
baseline by the week of February 16 through at least June 7,
2020. “Ebola’ also had a second peak, narrow but nearly as
high as the first, on the week of May 31, 2020, which
corresponded to an announcement of an Ebola outbreak in the
Democratic Republic of the Congo. Of the 6 search terms for
which Google Trends data were evaluated, “Zika’ had the
highest pre-COVID average normalized relative popularity
value, at 59.6. Its peak above this baseline was the narrowest
of the 6 search terms, lasting only for thefirst 4 weeks of March
2020 and peaking the week of March 8, 2020. For that 4-week
period of spring 2020, the relative search volume for al 6
diseases was elevated above the pre-COV D basdlineto ahighly
significant degree (P<.00096 for all 24 values, corresponding
to each of the 6 search terms through that 4-week period).
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Figure1l. Google Search Trendsfor “chikungunya,” “Ebola,” “HIN1,” “MERS,” “SARS,” and “Zika." Blue bars show the 2020 portion of the 2018-2020
relative weekly search volume distribution normalized to the week with the greatest search term popularity in the period, which is set to a value of 100.
The dashed horizontal line represents the mean relative popularity across the 156 weeks of the study period, and statistically significant 2020 weekly
deviations from that mean are indicated with a diamond.
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The proportion of Reddit comments containing the words
“chikungunya” “Ebola” “HIN1,” “SARS,” and “Zika’ each
increased in January and February 2020 and then peaked in
March 2020 (Figure 2). “MERS” showed asimilar pattern, with
aninitial increasein January and February 2020, but comments
peaked in May rather than March 2020. Reddit references to
each of the 6 evaluated diseases remained elevated well above
the pre-COVID baseline for at least the first 5 months of 2020
(P<.001) for each of the 30 monthly comparison points. “ Zika’
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RenderX

returned to its pre-COVID baseline in June 2020, followed by
“chikungunya’ in September 2020. References to “Ebola”
“HIN1” “MERS” and “SARS’ remained elevated for the
entirety of 2020. Although “chikungunya’ peaked in March
and the increase was statistically significant until September,

the total search volume waslow

compared to the other 5 terms,

and the pattern was less striking, likely due to overal lower
levels of public awareness of this disease.
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Figure 2. Reddit comments containing the terms “chikungunya,” “Ebola” “HIN1,” “MERS,” “SARS,” or “Zika’ per 10,000,000 comments with the
word “the” as a proxy for total Reddit monthly comment volume. For each disease term, normalized comment volumes for each month in 2020 (blue
bars) are compared with the pre-COVID baseline frequency expressed as a mean incidence ratio (term comments per 10,000,000 “the” comments) from
the 24 pre-COVID months of 2018-2019 (dashed line, carried through the 2020 bars for ease of comparison). The monthly data for 2018 and 2019 are
represented as a gray-stepped area curve. When the normalized monthly comment volume is close to 0, the gray curve may not be visible.
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Discussion

This study uses 2 large public data sets to assess changesin the
degree of public interest in recent epidemic diseases after the
outbreak of anew epidemic. For all 6 infectious disease search
terms evaluated, interest increased after the first reports of
COVID-19 and peaked within 3 to 5 months. This pattern was
evident regardless of the causative pathogen classification,
transmission method, clinical presentation, or geographic
distribution of the prior epidemic diseases. Theinitial increases
in January and February 2020 correspond to widespread news
and publicity related to the initial outbreaks in China and
Europe, whilethe March peaks correspond with increased spread
to other parts of the world, including the United States. For
“Ebola” “HIN1" “MERS” and “SARS the increases
persisted at |east through the end of 2020.

The increased use of these infectious disease terms in both
Google Trends and Reddit immediately following the outbreak
of COVID-19indicateselevated public interest in awide variety
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of infectious diseases of epidemic potential at that time. The
Reddit data in particular suggest a high degree of public
engagement with these diseases because the words were used
in active commentary and dialogue rather than smply as search
terms. These data trends may indicate increased public
awareness or consciousness of a wide variety of infectious
diseases during the initial COVID surge period as individuals
considered the surprising impact of the burgeoning epidemic.
It seems likely that the persistent elevated use of some of these
terms in both Google searches and Reddit comments even
several months later is related to the COVID pandemic,
considering the significant increased use compared to months
preceding COVID. With the exception of the Ebola outbreak
in 2020, we are not aware of any other epidemics, worldly
events, or activities that would trigger increased use of these
terms.

Our study isretrospective and observationa and therefore cannot
assert a causal relationship between COVID-19 and increased
public interest in the 6 diseases evaluated. We do not have data
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to determine the extent to which the increased use of the
infectious disease search terms can be attributed to individuals
using them many times rather than many individuals each using
them only once or asmall number of times. The 6 search terms
included for analysis were selected as common, unambiguous,
and specific references to widely publicized epidemicsin the 2
decades preceding COVID-19; they do not comprise a
comprehensive set of theterms used to identify those 6 diseases
in internet searches or Reddit comments, and the 6 epidemic
diseases they refer to do not comprise a complete accounting
of recent epidemics. However, the terms were selected apriori,
and they do comprisethe complete set of search terms evaluated
for thisstudy; that is, the fact that we derived strongly suggestive
results with consistent patterns across each and every term
eva uated without exception or exclusionincreasesthelikelihood
of replicability in other data sets, including future ones.
Additional studies, including prospective investigations during
future epidemics, will be useful to verify whether the patterns
noted in this study recur reliably and to what extent they are
generaizable. Fortunately, the barriers to future tests of
replicability are minimal, given the free public availability of
the data sources evaluated here.

We have less cause for confidence that our findings may be
generalizable to noninfectious epidemics, but the digital tools
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used can indicate real-time public interest so readily that even
hunches can be checked immediately at essentially no cost. For
avariety of partieswho could benefit from knowing when public
engagement toward a given disease is rising, our data are
certainly suggestive enough to check at the onset of a new
epidemic disease using the tools described here.

The existence of predictable opportunities to more effectively
target public health campaigns would be a silver lining amid
the devastation of an epidemic, achanceto invest limited public
health resources when they have the most potential for benefit.
Guidelinesfor effective public health programsinclude effective
timing as akey element [17]. Timing public health campaigns
and research fundraising efforts to coincide with maximum
target audience engagement can potentiate the impact of those
efforts. We have demonstrated that for 6 distinct infectious
causes of epidemicsover thelast 2 decades, public interest rose
substantially and rapidly with the outbreak of COVID-19. Our
datasuggest that for at |east several months afterward, the public
may have been particularly receptive to dialogue on these topics.
Thetools used in this study, Google Trends and Reddit search,
may be easily applied at low cost to examine public interest
trendsin real time to optimize public health education, patient
advocacy, fundraising campaigns, and research investment.
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Multimedia Appendix 1

Monthly incidence of Reddit comments containing each of 3 common English language words, showing a close correlation

between all 3 over time.
[PNG File, 123 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Raw data for Google Trends relative popularity for each search term by week from January 2019 to December 2020. Selected
parameters were “worldwide,” “al categories,” and “web search.”.
[XLSX File (Microsoft Excel File), 15 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Raw data for the number of Reddit posts with each search term from January 2018 to December 2020.
[XLSX File (Microsoft Excel File), 13 KB-Multimedia Appendix 3]

References

1. CDCynergy Lite: socia marketing made simple. US Centersfor Disease Control and Prevention. URL.: https.//www.cdc.gov/

healthcommuni cation/CDCynergy/CDCynergyL ite.pdf

2. Huang X, Li Z, Jang, Li X, Porter D. Twitter reveals human mobility dynamics during the COVID-19 pandemic. PLoS

One 2020;15(11):€0241957 [FREE Full text] [doi: 10.1371/journal.pone.0241957] [Medline: 33170889]

https://formative.jmir.org/2023/1/e44603

JMIR Form Res 2023 | vol. 7 | 44603 | p. 6
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v7i1e44603_app1.png&filename=51d434df9bfceead01d1a1ae52cd7efb.png
https://jmir.org/api/download?alt_name=formative_v7i1e44603_app1.png&filename=51d434df9bfceead01d1a1ae52cd7efb.png
https://jmir.org/api/download?alt_name=formative_v7i1e44603_app2.xlsx&filename=061c94e0010af526b7c8853efed395d8.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e44603_app2.xlsx&filename=061c94e0010af526b7c8853efed395d8.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e44603_app3.xlsx&filename=92702bd1b03e9d7ad49e8b9ea8ae7dc7.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e44603_app3.xlsx&filename=92702bd1b03e9d7ad49e8b9ea8ae7dc7.xlsx
https://www.cdc.gov/healthcommunication/CDCynergy/CDCynergyLite.pdf
https://www.cdc.gov/healthcommunication/CDCynergy/CDCynergyLite.pdf
https://dx.plos.org/10.1371/journal.pone.0241957
http://dx.doi.org/10.1371/journal.pone.0241957
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33170889&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Cummins & Lipworth

3. Merchant RM, South EC, Lurie N. Public health messaging in an era of social media. JAMA 2021;325(3):223-224 [FREE
Full text] [doi: 10.1001/jama.2020.24514] [Medline: 33393964]

4.  Institute of Medicine (US). Committee on Assuring the Health of the Public in the 21st Century. The Future of the Public's
Health in the 21st Century. Washington, DC: National Academies Press; 2002:307-357

5. Market share of leading desktop search engines worldwide from January 2015 to March 2023. Statista. URL : https://www.
statista.com/stati stics/216573/worldwide-market-share-of -search-engines/ [accessed 2022-02-24]

6. Most visited websites. Top websites ranking for January 2022. Similarweb. URL: http://similarweb.com/top-websites/

[accessed 2022-02-24]

Reddit. URL: https:.//www.redditinc.com/ [accessed 2022-02-24]

Reddit - search results. PubMed. URL: https://pubmed.nchi.nIm.nih.gov/erm=Reddit [accessed 2022-02-24]

9. KhoA, Niederer R, Wilson G. Exploring the impact of public health campaigns for glaucoma and macular degeneration
utilising Google Trendsdatain aNew Zealand setting. N Z Med J 2020 May 08;133(1514):10-15 [FREE Full text] [Medline:
32379735]

10. Pantel HJ, Kleiman DA, Kuhnen AH, Marcello PW, Stafford C, Ricciardi R. Has national colorectal cancer awareness
month increased endoscopy screening rates and public interest in colorectal cancer? Surg Endosc 2021;35(1):398-405 [doi:
10.1007/s00464-020-07413-x] [Medline: 32016518]

11.  Anderson JM, Stafford AL, Johnson AL, Hartwell M, Jellison S, Vassar M. Isworld malaria day an effective awvareness
campaign? An evaluation of publicinterest in malariaduring world malariaday. Trop Med Int Health 2020;25(11):1416-1421
[FREE Full text] [doi: 10.1111/tmi.13480] [Medline: 32860484]

12.  Cohen SA, Cohen LE, Tijerina JD. The impact of monthly campaigns and other high-profile media coverage on public
interest in 13 malignancies: a Google Trends analysis. Ecancermedical science 2020;14:1154 [FREE Full text] [doi:
10.3332/ecancer.2020.1154] [Medline: 33574899]

13. Mohamad M, Kok HS. Using Google Trends data to study public interest in breast cancer screening in Malaysia. Asian
Pac J Cancer Prev 2019;20(5):1427-1432 [FREE Full text] [doi: 10.31557/APJCP2019.20.5.1427] [Medline: 31127903]

14. Vasconcellos-Silva PR, Carvalho DBF, Trgjano V, de La Rocque LR, Sawada ACMB, Juvanhol LL. Using Google Trends
datato study public interest in breast cancer screening in Brazil: why not a Pink February? JIMIR Public Health Surveill
2017;3(2):el7 [EREE Full text] [doi: 10.2196/publichealth.7015] [Medline: 28385679]

15. Baumgartner J, Zannettou S, Keegan B, Squire M, Blackburn J. The Pushshift Reddit dataset. ArXiv. Preprint posted online
on January 23, 2020 [Accessed January 29, 2022] [FREE Full text] [doi: 10.48550/arXiv.2001.08435]

16. Google Trends. URL: https://trends.google.com/trends/ [accessed 2023-06-08]

17. Frieden TR. Six components necessary for effective public health program implementation. Am J Public Health
2014;104(1):17-22 [doi: 10.2105/AJPH.2013.301608] [Medline: 24228653]

~

©

Abbreviations

MERS: Middle Eastern respiratory syndrome
SARS: severe acute respiratory syndrome

Edited by A Mavragani; submitted 26.11.22; peer-reviewed by A Wahbeh, YL Cheong; comments to author 26.04.23; revised version
received 15.05.23; accepted 15.05.23; published 06.07.23

Please cite as:

Cummins JA, Lipworth AD

Reddit and Google Activity Related to Non-COVID Epidemic Diseases Surged at Sart of COVID-19 Pandemic: Retrospective Study
JMIR Form Res 2023; 7:e44603

URL: https://formative.jmir.org/2023/1/e44603

doi: 10.2196/44603

PMID: 37256832

©Jack A Cummins, Adam D Lipworth. Originally published in IMIR Formative Research (https.//formative.jmir.org), 06.07.2023.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on https://formative.jmir.org, aswell asthis copyright and license information must beincluded.

https:/formative.jmir.org/2023/1/e44603 JMIR Form Res 2023 | vol. 7 | e44603 | p. 7
(page number not for citation purposes)

RenderX


https://jamanetwork.com/journals/jama/fullarticle/2774732
https://jamanetwork.com/journals/jama/fullarticle/2774732
http://dx.doi.org/10.1001/jama.2020.24514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33393964&dopt=Abstract
https://www.statista.com/statistics/216573/worldwide-market-share-of-search-engines/
https://www.statista.com/statistics/216573/worldwide-market-share-of-search-engines/
http://similarweb.com/top-websites/
https://www.redditinc.com/
https://pubmed.ncbi.nlm.nih.gov/?term=Reddit
https://journal.nzma.org.nz/journal-articles/exploring-the-impact-of-public-health-campaigns-for-glaucoma-and-macular-degeneration-utilising-google-trends-data-in-a-new-zealand-setting
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32379735&dopt=Abstract
http://dx.doi.org/10.1007/s00464-020-07413-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32016518&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/tmi.13480
http://dx.doi.org/10.1111/tmi.13480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32860484&dopt=Abstract
https://europepmc.org/abstract/MED/33574899
http://dx.doi.org/10.3332/ecancer.2020.1154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33574899&dopt=Abstract
https://europepmc.org/abstract/MED/31127903
http://dx.doi.org/10.31557/APJCP.2019.20.5.1427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31127903&dopt=Abstract
https://publichealth.jmir.org/2017/2/e17/
http://dx.doi.org/10.2196/publichealth.7015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28385679&dopt=Abstract
http://arxiv.org/abs/2001.08435
http://dx.doi.org/10.48550/arXiv.2001.08435
https://trends.google.com/trends/
http://dx.doi.org/10.2105/AJPH.2013.301608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24228653&dopt=Abstract
https://formative.jmir.org/2023/1/e44603
http://dx.doi.org/10.2196/44603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37256832&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

