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Abstract

Background: Approximately | in 4 adults will develop hallux valgus (HV). Up to 80% of adult Internet users reference
online sources for health-related information. Overall, with the high prevalence of HV combined with the numerous
treatment options, we believe patients are likely turning to Internet search engines for questions relevant to HV. Using
Google’s people also ask (PAA) or frequently asked questions (FAQs) feature, we sought to classify these questions,
categorize the sources, as well as assess their levels of quality and transparency.

Methods: On October 9, 2022, we searched Google using these 4 phrases: “hallux valgus treatment,” “hallux valgus
surgery,” “bunion treatment,” and “bunion surgery.” The FAQs were classified in accordance with the Rothwell
Classification schema and each source was categorized. Lastly, transparency and quality of the sources’ information were
evaluated with the Journal of the American Medical Association’s (JAMA) Benchmark tool and Brief DISCERN, respectively.
Results: Once duplicates and FAQs unrelated to HV were removed, our search returned 299 unique FAQs. The most
common question in our sample was related to the evaluation of treatment options (79/299, 26.4%). The most common
source type was medical practices (158/299, 52.8%). Nearly two-thirds of the answer sources (184/299; 61.5%) were
lacking in transparency. One-way analysis of variance revealed a significant difference in mean Brief DISCERN scores
among the 5 source types, F(4) =54.49 (P <.001), with medical practices averaging the worst score (12.1/30).
Conclusion: Patients seeking online information concerning treatment options for HV search for questions pertaining
to the evaluation of treatment options. The source type encountered most by patients is medical practices; these were
found to have both poor transparency and poor quality. Publishing basic information such as the date of publication,
authors or reviewers, and references would greatly improve the transparency and quality of online information regarding
HYV treatment.

Level of Evidence: Level V, mechanism-based reasoning.
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address pain.?® Numerous noninvasive and surgical proce-
dures have been reported for the correction of HV. However,

Introduction

3,10-12,18,23,27,31

Hallux valgus (HV) or a bunion is one of the most common
forefoot deformities, specifically a deformity involving the
first metatarsal.>* Approximately 1 in 4 adults will develop
HV, with a higher prevalence in adult females.?* Treatment
options consist of nonsurgical such as shoe modifications,
orthoses, padding, and analgesics.?” Surgical management
is only indicated after conservative treatment has failed to

no intervention is superior.

Patients searching the Internet and more specifically
Google for health-related and orthopaedic information is
now a well-documented occurrence.”!'*!” Considering the
high prevalence of HV along with the wide variety of non-
surgical and surgical treatment options for HV, we suspect
patients have been searching the Internet for information
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regarding treatment options for HV. Google’s “people also
ask” (PAA) feature provides questions that are directly
related to one’s original search, allowing insight into what
others are searching for based on similar queries.** Providing
a unique opportunity to study commonly searched ques-
tions related to any specific condition or treatment. Previous
orthopaedic investigations have used Google’s PAA box to
characterize frequently asked questions (FAQs) regarding
total knee and hip arthroplasty and knee osteoarthritis.3*4°
Yet, no such investigation has been conducted for HV. The
purpose of this study is to (1) characterize the content of
FAQs regarding HV, (2) categorize the sources answering
the FAQs, and (3) assess both the quality and transparency
of the suggested sources. Physicians should be made aware
of the common questions about HV and the nature of infor-
mation patients are exposed to online to ensure patients
understand the pros and cons of orthopaedic interventions
for HV.

Materials and Methods
Reproducibility

This study was conducted in accordance with a previously
written protocol publicly available via the Open Science
Framework.’® The methodology in the current study has
been adapted and improved on from our previous works
that examined FAQs regarding treatments for carpal tunnel,
the COVID-19 vaccine, and osteopathic medicine.?*3%37

Systematic Search

On October 9, 2022, using a clean web browser to mini-
mize personalized advertisements, we searched Google!
for 4 terms: “hallux valgus treatment,” “hallux valgus sur-
gery,” “bunion treatment,” and “bunion surgery.” We
selected these terms to capture the most likely inquiries
related to treatments or surgeries for HV and bunions. We
used a free Chrome extension SEO Minion for each inquiry
to download the FAQs and associated answer links.** The
extension software allows for on-page search engine analy-
sis that retrieved both the FAQs and attached links from the
Google search return page. This process was repeated until
reaching a minimum of 200 FAQs for each search. We used

a minimum of 200 FAQs, as previous studies using similar
methodology have recommended using 50 to 150
sources.’®** One author (S.S.) screened each FAQ for rel-
evance to the search on October 9, 2022. Duplicate FAQs
were removed from the individual searches. Then, we com-
piled the results of the 4 searches and screened the sample
for relevance pertaining to the 4 search terms. We excluded
any FAQ not pertaining to the search terms. Additionally,
all videos, paywall-restricted sites, and uploaded document
returns were excluded.

Data Extraction

In masked and duplicate fashion using a Google Form, C.P.
and S.S. recorded each FAQ and the linked source. Source
types were categorized as either, Academic, Commercial,
Government, Media Outlet, or Medical Practice according to
previously established classification schemes.>>*° Applying
methodology adapted from published literature,?*3%3° we
classified FAQs using Rothwell’s Classification of
Questions?® designating them as either Fact, Policy, or Value
questions. Fact questions were further subclassified into 4
groups: Cost, Modality, Restrictions/Timeline, and Technical
Details. Policy questions were subclassified into 2 groups:
Indications/Management and Complications/Risks. Value
questions were subclassified into 2 groups: Pain and
Evaluation of treatment options. Refer to Table 1 for Question
Classification and Answer Source Type definitions. Both the
JAMA Benchmark criteria and the Brief DISCERN tool were
applied in a masked duplicate fashion for each source, and
author GH resolved any discrepancies.

Information Transparency

Each source was assessed using the Journal of the American
Medical Association’s (JAMA’s) Benchmark criteria.’® The
JAMA Benchmark criteria have been used to effectively
screen online information for fundamental aspects of infor-
mation transparency.®%2?!3%3540 The items used to determine
transparency were as follows: authorship, attribution, cur-
rency, and disclosure. Sources meeting 3 more criteria are
considered to have high transparency whereas sources
meeting less than 3 criteria have poor transparency. Refer to
Table 2 for JAMA Benchmark criteria definitions.
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Table I. Question Classification by Topic, and Answer Source Type.

Question Subclassification by Topic

Description / Example

Fact

Modality
Restrictions/Timeline
Technical Details

Cost
Policy

Indications/Management
Complications/Risks

Value

Pain

Evaluation of treatment options

Answer Source Type
Commercial

Academic

Medical Practice

Government

Media Outlet

Asks objective, factual information regarding bunion treatment options (ie, How many hours
does bunion surgery take?)

Questions regarding a treatment option for bunions (ie, Are there exercises for bunions?)

Questions pertaining to any restrictions that patients may have in terms of working or social
activities after treatment for bunions (ie, How soon can | return to work after bunion
surgery?)

Any question that asks how a specific treatment is performed (eg, Do they shave the bone
in bunion surgery?)

Questions regarding the cost of treatment (eg, Is Lapiplasty covered by Medicare?)

Asks for information on a specific course of action under given circumstances related to the
treatment of bunions (ie, Is 70 too old for bunion surgery?)

Seeking information regarding appropriate age to seek treatment or options for treatment
based on comorbidities (eg, When is bunion surgery necessary?)

Questions regarding any potential post-treatment issues (eg, Is bunion surgery risky?)

Asks to conceptually evaluate treatments of bunions (eg, Does turmeric help bunions?)

Questions about subjective pain experience with bunion treatment options (eg, What is the
least painful bunion surgery?)

Any question comparing treatment success rates (eg, Is Lapiplasty better than regular bunion
surgery?), or advantages/unique features of a treatment option (eg, VWWhat are the best
bunion correctors?)

Description

Organization that publishes medical information that is not otherwise associated with an
academic institution, government agency, health care system, or nonmedical news outlet:
eg, WebMD, Healthline

Institution with clear academic affiliations as evidenced by information on the website that
did not better meet criteria for another classification or website ending in ".edu": i.e. Mayo
Clinic, Yale University

Affiliation with a health care system or individual health care professional that did not
explicitly state commercial, academic, or government affiliation: eg, Private practice,
Hospital system

Websites hosted by government organizations or sources from websites ending in “.gov.”:
eg, CDC, FDA

Nonmedical organizations or social media pages claiming to publish news-related stories for

the purpose of information sharing in the form of interviews, blog posts, or articles: eg,
NPR, WS, USA Today

Table 2. AMA? Benchmark Criteria.

Criteria Description

Authorship Clearly identifiable author and contributors with affiliations and relevant credentials present
Attribution References and sources clearly listed with any copyright information disclosed

Currency Clearly identifiable posting date of any content as well as date of any revisions

Disclosure Website ownership clearly disclosed along with any sponsorship, advertising, underwriting,

and financial support

%Journal of the American Medical Association.

Information Quality

Information quality was assessed using the Brief DISCERN
information quality assessment tool. DISCERN has been

version called Brief DISCERN that has comparable validity
while preserving the advantages of the original tool and
offering a more user-friendly format. Therefore, we used the
Brief DISCERN quality assessment tool as used in other

used to assess the quality of Internet sources in a variety of  studies.>>** Each of the 6 questions can be scored from

medical fields."'*!"3% Khazaal et al?> developed a 6-item

1=no, 2/4=partially, and S=yes for a maximum score of 30.
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Table 3. Brief DISCERN Questions and Scoring.

Question Low (1) “No”

Moderate (3) “Partially”

High (5) “Yes”

No sources of evidence
for the information are
mentioned

Is it clear what sources of
information were used to
compile the publication
(other than the author or
producer)?

Is it clear when the
information used or
reported in the publication
was produced?

No dates have been given

Does it describe how each
treatment works?

None of the descriptions
about treatments include
details of how it works

Does it describe the benefits No benefits are described
of each treatment?

Does it describe the risk of
each treatment?

Does it describe how the
treatment choices affect
overall quality of life?

No risks are described for any
of the treatments listed

There is no reference to
overall quality of life in
relation to treatment
choices.

The sources are clear to some
extent and are referenced in
text OR in a bibliography

Only the date of the
publication itself is clear, or
dates for some of but not all
acknowledged sources are
given

The description of some but
not all treatments are given
OR the details provided are
unclear or incomplete

A benefit is described for
some but not all treatments

A risk is described for some
but not all treatments listed

The publication includes
a reference to overall
quality of life in relation to
treatment choices, but the
information is unclear or

The sources are very clear and
are referenced in text AND
in a bibliography

Dates for all acknowledged
sources are clear

The description of the
treatment includes details of
how it works

A benefit is described for each
treatment

A risk is described for each
treatment listed

The publication includes a
clear reference to overall
quality of life in relation to
any of the treatment choices
mentioned.

incomplete.

For this study, we considered all partial answers as a 3 to
increase accuracy and precision for the partial category. We
will consider an aggregate score of 16 or greater to be of good
quality keeping in line with previous recommendations.?? For
specific details of the 6 questions, see Table 3.

Analyses

Frequencies and percentages were reported for each type of
FAQ. The Chi-Square Test of Independence was used to
determine associations between J4AMA Benchmark criteria
and source type. One-way analysis of variance was used to
determine whether mean Brief DISCERN scores differed
by source type. Tukey’s honestly significant difference test
was done post hoc to determine the significance of
DISCERN completion between source types. Statistical
significance was set at P<<.001. Statistical analysis was
calculated in R (version 4.2.1).

Results

Search Return

There were a total of 1281 FAQs after combining the 4 search
terms: 361 from searching “hallux valgus treatment,” 324
from “hallux valgus surgery,” 348 from “bunion treatment,”
and 252 “bunion surgery.” After removing duplicates, there

were 554 unique FAQs. Of these, 255 were removed because
they either did not pertain to HV treatments or surgeries,
were a link to a video resource, were restricted behind a pay-
wall, or were a form of uploaded documents, resulting in a
final count of 299 FAQs.

Question Classification

Using the Rothwell classification for HV included FAQs,
126 (49.8%) were fact-based questions, 93 (30.8%) were
value-based questions, and 57 (19.4%) were policy-based
questions. Of the 126 fact-based FAQs, the most common
topic was Restrictions (57/126, 45.2%) followed by
Technical Details (52/126, 41.3%), Modality (14/126,
11.1%), and Cost (2/126, 1.6%). Of the 93 value-based
FAQs, the most common topic was Evaluation (79/93,
84.9%) followed by Pain (14/93, 15.1%). Of the 57 policy-
based FAQs, most were interested in Indications (41/57,
71.9%) followed by Complications (16/57, 28.1%). Answer
Sources medical practices (158/299, 52.8%) were the most
identified source within our sample followed by commercial
sources (69/299, 23.1%), academic (38/299, 12.3%), gov-
ernment (14/299, 4.7%), and media outlets (20/299, 6.7%).
Medical practices were also responsible for answering the
most FAQs in each individual topic such as evaluation
(40/79, 51%) and restrictions (36/57, 63.2%) The break-
down and associated answer sources are listed in Figure 1.
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Figure |. Question classification by source category.

Information Transparency

One hundred fifteen (of 299, 38.5%) sources met 3 or more
JAMA Benchmark criteria. A large portion of these sources
were commercial sources (45/115, 39.1%) followed by aca-
demic sources (26/115, 22.6%), media outlets (20/115,
17.4%), government (12/115, 12.4%), and medical prac-
tices (11/115, 9.6%). Both academic (26/38, 68.4%) and
medical practices (116/158, 73.4%) failed to assign author-
ship in more than two-thirds of included sources. Only 8 of
the 69 (11.6%) commercial sources and 2 of the 158 (1.2%)
medical practice sources met the attribution criteria (ie, list-
ing references). The difference in the likelihood of meeting
3 or more JAMA Benchmark criteria by source type was
statistically significant (x*,=144.09; P=<.001). There were
statistically significant differences in the likelihood of
meeting each JAMA Benchmark criterion among source
types, and the results are presented in Table 4.

Information Quality

The overall average Brief DISCERN score for HV FAQs
was 14.79 with an SD of 5.27. Academic sources had the
highest average score at 21.8 of 30, followed by govern-
ment sources with an average of 19.1, media outlet sources
at 18.2, commercial at 15.3, and medical practices at 12.1.

The ANOVA revealed a statistically significant difference
in Brief DISCERN scores among the 5 source types,
F(4)=54.49 (P<.001). Post hoc comparisons from the
ANOVA showed there was a statistically significant differ-
ence in the mean Brief DISCERN scores of medical prac-
tices compared to both commercial (P<<.001) and
government sources (P<<.001). Academic, government,
and media outlet sources were >16, indicating quality con-
tent, except for commercial and medical practice sources;
all results are presented in Table 4.

Discussion

Bunions are one of the most encountered foot conditions
today. Therefore, it can be inferred that patients tend to
search for online information before making an appointment
with a doctor. Google’s advanced data mining and machine
learning software can be leveraged to quantify the level of
public interest in conditions like HV, which can then be used
to inform clinicians and policy makers. Yet, for these data to
be useful, it is necessary to evaluate the transparency and
quality of the resources to which Google directs individuals.
Our study’s aims were to analyze the content of the most
commonly asked questions about HV or bunions and assess
the transparency and quality of the sources of information
that patients are potentially accessing.
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Table 4. JAMA Benchmark Criteria and Brief DISCERN by Source Type.

Source Type
Academic Commercial Government Medical Practice Media Outlet Total
(n = 38) (n=69) (n=14) (n = 158) (n = 20) (n=299) Chi-Square (df = 4), P
JAMA Benchmark
=3 26 (8.7) 45 (15.1) 12 (4.0) 12 (7.6) 20 (6.7) 115 (38.5) 144.09, P <.001
<3 12 (4.0) 24 (8.0) 2 (0.7) 146 (48.9) 0 184 (61.5)
Authorship
No 26 (8.6) 22 (7.4) 9 (3.0) 116 (38.8) 4(1.3) 175 (58.5) 48.74, P <.001
Yes 12 (4.0) 47 (15.7) 5(1.7) 42 (14.0) 16 (5.4) 124 (41.5)
Attribution
No 16 (5.4) 61 (20.4) 2 (0.7) 156 (52.2) 7 (2.3) 242 (80.9) 139.73, P <.001
Yes 22 (74) 8 (2.7) 12 (4.0) 2 (0.7) 13 (4.3) 57 (19)
Currency
No I (3.7) 17 (5.7) 0 103 (34.4) 0 87 (29.1) 69.55, P <.001
Yes 27 (9.0) 52 (17.4) 14 (4.7) 55 (18.4) 20 (6.7) 212 (71.0)
Disclosure
No 0 0 0 27 (9.0) 0 27 (9.0) 26.48, P <.001
Yes 38 (12.7) 69 (23.0) 14 (4.7) 131 (43.8) 20 (6.7) 272 (91.0)
Brief DISCERN Academic Commercial Government Medical Practice Media Outlet Mean ANOVA
Score, mean (SD) 21.8 (5.1) 15.3 (3.3)° 19.1 (4.5)° 12.1(3.9)* 18.2 (4.2) 14.8 (5.3) F(4) = 54.49, P <.001

?Post hoc, multiple comparison procedures from the ANOVA for the Brief DISCERN scores show a significant difference between Commercial and
Medical Practice (P<<.001).
®Post hoc, multiple comparison procedures from the ANOVA for the Brief DISCERN scores show a significant difference between Government and

Medical Practice sources (P<<.001).

FAQs

Our results indicate the most commonly searched questions
on Google about HV are value-based questions evaluating
possible treatment options, accounting for more than a
fourth of all the FAQs in our sample. Questions related to
restrictions from HV treatment were the second most
encountered FAQs, whereas questions about the associated
costs of HV treatment were the least common. These find-
ings suggest patients have more interest in learning about
their treatment options and restrictions after treatment than
the cost of treatment. Patients seem uncertain about which
treatment option for HV is suitable for them. This could be
attributed to the lack of consensus among foot and ankle
experts on the best intervention for HV, as evident from the
current literature>!1+1218.23.2731 Moreover, it is possible our
findings reflect the high rate of dissatisfaction that persists
despite attempts at both nonsurgical and surgical treatments
for HV.>324! Finally, the high rate of searches being con-
ducted over evaluation of treatment may be in part to differ-
ing expectations. Previously Baumhauer et al* identified
outcome measures that physicians consider to be key in
determining the outcome success or not differ from patients
with foot and ankle complaints. One possible strategy to
address these challenges is to introduce validated patient-
reported outcome measures (PROMs)?? or to include a mul-
timedia component to help establish patient expectations

and supplement their understanding of bunion surgery.® Yet,
ultimately the most effective strategy to address these issues
will depend on individual practice settings.

Sources

Despite the fact that medical practices (ie, individual practi-
tioners or health care systems) comprised more than half of
all websites in our sample, they exhibited the lowest level of
transparency and quality among all source types. These
findings are reflected in prior research. For example,
McCormick et al>® when evaluating online sources for
information on femoroacetabular impingement found both
single-physician websites and medical practices were asso-
ciated with the lowest JAMA Benchmark scores. A 2021
study reported comparable findings for single practitioner
and medical practice websites.>* Finally, our previous study
examining online information for carpal tunnel syndrome
demonstrated this relationship between medical practices
and incomplete transparency with poor quality.’” The lack
of transparency and poor quality observed in medical prac-
tice websites is concerning, given that an increasing amount
of trust is being put into online information. For instance, in
France, approximately 80% of young adults consider online
health information to be trustworthy.® As patients increas-
ingly turn to online resources for health information and
place greater trust in them, health care providers need to
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ensure that the content they publish online contains basic
criteria—authorship, date of publication, links or refer-
ences—to improve transparency as well as the quality of the
information.

Transparency and Quality

Information transparency within our sample was poor, as
nearly two-thirds of all sources failed to meet at least 3 or
more JAMA Benchmark criteria. Analyzing our sample
without accounting for medical practices drastically
improves the overall transparency, with almost 3 of every 4
sources meeting the criteria for transparency. Media outlets,
surprisingly, were found to have perfect transparency,
though a small portion of our sample. It is possible that non-
medical websites are motivated to provide sources of infor-
mation to validate their claims, whereas physicians and
hospitals may not feel compelled to do so. Additionally, the
criteria that were being evaluated for the JAMA Benchmark
may have been located elsewhere on the website and not on
the page source for the FAQ, a potential limitation of the
JAMA Benchmark. Although there are certain limitations to
its use, the JAMA Benchmark criteria remain one of the most
established and widely used tools for evaluating online
health information.®!%*> Academic, government, and media
outlet sources were all considered to be of good quality, with
academic sources averaging the highest Brief DISCERN
score. The only sources to not meet the threshold (16) for
quality on the Brief DISCERN assessment were commercial
and medical practice sources. Analyzing what questions
from the Brief DISCERN assessment contributed to the poor
score the most, we found the first 2 questions (see Table 3),
on average, were medical practice source’s worst-perform-
ing questions. Coincidentally, these questions are similar to
those the JAMA Benchmark also assesses: (1) Is it clear what
sources of information were used to compile the publica-
tion? (2) Is it clear when the information used or reported in
the publication was produced? It is apparent that medical
practices by simply providing rudimentary information as
that which is being gauged by both the J4MA Benchmark
and Brief DISCERN would increase their websites' transpar-
ency and quality at the same time.

Limitations of a study with this methodology are such as
the fluidity of Google’s search outputs, which could alter the
reproducibility of our study. With continued searches regard-
ing HV treatments, it is possible that new FAQs may be gen-
erated as well as Google may alter the source to which they
direct the public for answers, thus limiting the generalizabil-
ity of our study to the time when our search was performed.
Both JAMA Benchmark and Brief DISCERN are considered
proxies for transparency and quality of online information,
respectively. Additionally, the transparency and quality
assessments we used do not assess for information accuracy,

as this would require source-by-source comparison. Finally,
the categorization of FAQs and answer sources is limited to
subjectivity, and there is potential for overlap between cate-
gories. Nevertheless, both were adapted from previously
published work.?30:37

Conclusion

Value-based questions evaluating treatment options were
the most searched questions on Google for HV or bunion
treatments. Despite being the most frequent source of infor-
mation, medical practices had the worst transparency and
quality of all sources. We recommend medical practices
optimize their online information as it is clear their websites
are reaching patients searching for information regarding
HV treatments.
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