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Rotator cuff repair: what questions are patients asking online
and where are they getting their answers?
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Background: This study analyzed questions searched by rotator cuff patients and determined types and quality of websites providing infor-
mation.

Methods: Three strings related to rotator cuff repair were explored by Google Search. Result pages were collected under the “People also
ask” function for frequent questions and associated webpages. Questions were categorized using Rothwell classification and topical subcate-
gorization. Webpages were evaluated by Journal of the American Medical Association (JAMA) benchmark criteria for source quality.

Results: One hundred twenty “People also ask” questions were collected with associated webpages. Using the Rothwell classification of
questions, queries were organized into fact (41.7%), value (31.7%), and policy (26.7%). The most common webpage categories were aca-
demic (28.3%) and medical practice (27.5%). The most common question subcategories were timeline of recovery (21.7%), indications/
management (21.7%), and pain (18.3%). Average JAMA score for all 120 webpages was 1.50. Journal articles had the highest average JAMA
score (3.77), while commercial websites had the lowest JAMA score (0.91). The most commonly suggested question for rotator cuff repair/
surgery was, “Is rotator cuff surgery worth having?,” while the most commonly suggested question for rotator cuff repair pain was, “What
happens if a rotator cuff is not repaired?”

Conclusions: The most commonly asked questions pertaining to rotator cuff repair evaluate management options and relate to timeline of
recovery and pain management. Most information is provided by medical practice, academic, and medical information websites, which
have highly variable reliability. By understanding questions their patients search online, surgeons can tailor preoperative education to pa-
tient concerns and improve postoperative outcomes.

Level of evidence: IV.
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INTRODUCTION

The internet is the easiest source for patients to find quick an-
swers to their healthcare-related questions [1,2]. Approximately
50% of orthopedic patients use the internet to investigate their
conditions, while 30% of these internet users bring questions to

their surgeons based on online information [3]. Search engines

such as Google and Yahoo account for an estimated 30% of glob-
al web traffic [4] and are commonly used for information prior
to seeing a physician or following an appointment. Burrus et al.
[5] found that a group of 1,296 patients surveyed at an orthope-
dic clinic were more likely to research their orthopedic problems
on the internet than on the websites of the treating institutions.

While adequate preoperative education promotes informed deci-
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sion-making [6-10], internet utilization as a primary resource for
healthcare information presents two major problems: accuracy of
information and patient comprehension. Although the internet is
a powerful tool when utilized properly, the quality of healthcare
information on the internet is highly variable, with web searches
yielding information that can be difficult to comprehend, of poor
quality, misleading, or even false [11,12].

Google dominates the online search engine sphere, accounting
for 91.9% of search engine market share worldwide and 87.6% of
the share in the United States [13,14]. Leveraging the Google
Search algorithm to better understand orthopedic search trends
by patients can help inform personalized orthopedic care. When
a patient conducts a search on Google, the first page of results
generally contains 8-10 of the most relevant items. Google
Search results also include a “People also ask” section that utilizes
machine learning to provide additional questions that patients
may have based on data gathered from the searches of other in-
ternet users. Each “People also ask” question is followed by a
brief section of text attempting to answer the question, together
with a hyperlink to the webpage from which the information
originated. The information returned in this section is not aca-
demically verified or vetted for quality.

Rotator cuff repair is among the most common orthopedic
procedures in the United States, with more than 460,000 surger-
ies performed annually [15]. Despite the ubiquity of rotator cuff
repair, patients are typically unfamiliar with the specific details of
surgery and the recovery process. Patients in such instances
might consult internet search engines for quick answers regard-
ing surgery. It is important to be aware of the types of questions
and resources that users search online regarding rotator cuff sur-
gery in order to alert surgeons to patient knowledge gaps and the
quality of the information available.

Therefore, the purpose of this study is to investigate the ques-
tions rotator cuff repair patients search online and to determine
the type and quality of webpages provided to patients from top

results to each query based on the “People also ask” algorithm.

METHODS

No Institutional Review Board approval or informed consent was
required for this study.

The methods of our study were adapted from previous re-
search by Shen et al. [16] Search queries were performed inde-
pendently by two authors (AJH and KDC) on Google Search on
August 18 and August 19, 2021, using the following strings: “ro-

» «

tator cuff repair pain,” “rotator cuff repair,” and “rotator cuff sur-

gery. results from the “rotator cuff repair” and “rotator cuff sur-
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gery” searches were combined to encompass the average patient
search online. To avoid bias of personalized search results influ-
enced by prior search history, searches were prospectively con-
ducted on a newly installed Google Chrome application (Google
Inc.) with no prior queries. Any previously installed Google
Chrome application was uninstalled, and hard drives were subse-
quently searched for any remaining files containing Google
Chrome data, which were deleted if encountered.

For each search query, the “People also ask” tab was expanded
until approximately 100 suggested searches appeared on the page,
following prior studies that include between 50 and 150 websites
[16,17]. Each “People also ask” question was paired with a single
hyperlink to a webpage. Suggested questions and associated web-
page hyperlinks were manually collected into a data sheet using
the automated Google Chrome extension Scraper ver. 1.7 (Goo-
gle Inc.). Questions clearly unrelated to the topic of rotator cuff
repair were excluded from the dataset. The final dataset consisted
of the remaining “People also ask” questions from each search
string that pertained to rotator cuff repair.

Each resultant question was categorized using the Rothwell
classification into one of three themes—fact, policy, or value
[18,19]. For this study, questions were subcategorized based on
content into one of the following categories: specific activities,
timeline of recovery, restrictions, technical details, cost, indica-
tions/management, risks/complications, pain, longevity, and
evaluation of surgery. Further descriptions and examples of
Rothwell classification can be found in Table 1.

Each website hyperlink was visited, and the website source was
categorized as either academic, commercial, government, jour-
nal, legal, medical information site, medical practice, non-medi-
cal media site, or single-surgeon personal [16,20]. A description
and example of each website classification can be found in Sup-
plementary Table 1.

Each website was scored for information quality on a four-point
scale according to the Journal of the American Medical Association
(JAMA) benchmark criteria, which include points for authorship,
attribution, currency, and disclosure [16,21]. Descriptions of the
requirements to receive a point for each criterion can be found in
Table 2. The question classification, website classification, and
JAMA benchmark score were compiled independently by two au-
thors (AJH and KDC) after agreement was established for cate-
gorical definitions. Discrepancies were reviewed by a third author
(JRM) as a tiebreaker to decide final categorization.

Cohen’s kappa coefficient was used to evaluate interobserver
reliability of question classification and website classification.
Pearson’s chi-square test and Student t-test were used to evaluate

the results for significance. Statistical significance was set to
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Table 1. Description and examples of each type of Rothwell classification category and subcategory

Rothwell classification
Fact Ask whether something is true, and to what extent
e.g., Where do they cut for rotator cuff surgery?
Specific activities Can I drive after rotator cuff surgery?
Timeline of recovery What is the average recovery time for rotator cuff surgery?
Technical details How long does an arthroscopic shoulder surgery take?
Restrictions What can you not do after shoulder arthroscopy?
Cost How much does a rotator cuff surgery cost?
Policy Ask whether a certain course of action should be taken to solve a problem

e.g., How can I speed up recovery after rotator cuff surgery?

Indications/management

What happens if a torn rotator cuff goes untreated?

Risks/complications Can you wait too long for rotator cuff surgery?
Value Ask for evaluation of an idea, object, or event
e.g., Is rotator cuff surgery considered a major surgery?
Pain Why is rotator cuff surgery so painful?
Longevity How long does a rotator cuff repair last?

Evaluation of surgery

Is rotator cuff surgery worth it?

Table 2. Description of JAMA benchmark criteria scoring system

JAMA benchmark criteria

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

Each criteria received 1 point for a maximum of 4 points.
JAMA: Journal of the American Medical Association.

P-values <0.05.

RESULTS

One hundred twenty questions were were extracted between the
two search strings: (1) 71 questions from the “rotator cuff sur-
gery” combined with “rotator cuff repair” search strings and (2)
49 questions from “rotator cuff repair pain” The most common
questions by Rothwell classification for both queries were desig-
nated as “fact” questions, 41.7% total with 39.4% and 44.9% re-
spectively. Policy questions represented 26.7% total, 25.4% and
28.6% respectively. Value questions represented 31.7% total,
35.2% and 26.5%. When combining all search terms, the most
common subcategories were Timeline of recovery (21.7%), indi-
cations/management (21.7%) and pain (18.3%). For “rotator cuff
surgery” combined with “rotator cuff repair”, the most common
question subcategories were indications/management (23.9%),
pain (19.7%), and timeline of recovery (18.3%). For “rotator cuff
repair pain”, the most common question subcategories were
“timeline of recovery (26.5%), indications/management (18.4%),
and pain (16.3%) (Table 3).

https://doi.org/10.5397/cise.2022.01235

For combined search strings of “rotator cuft surgery” and “ro-
tator cuff repair,” the most common types of webpages were aca-
demic (28.2%), medical practice (26.8%), and medical info sites
(14.1%). For “rotator cuff repair pain,” the most common types
of webpages were academic (28.6%), medical practice (28.6%), and
commercial (12.2%) Webpage distribution is shown in Table 4.
Combined data for the two query groups are presented in Fig. 1.

The mean JAMA score for all 120 webpages was 1.50. The
websites with the highest mean JAMA scores were journal web-
sites (mean, 3.77). The websites with the lowest mean JAMA
scores were commercial websites (mean, 0.91) and medical prac-
tice websites (mean, 0.98). Means for the remaining categories
were as follows: academic=1.03, government =2.44, medical in-
formation sites=2.75, and single-surgeon practice = 1.08. Cohen’s
kappa coefficient for interrater reliability showed near-perfect
strength of agreement (0.83) for question categorization and
(0.96) for website categorization.

DISCUSSION

The key findings of this study are (1) the most commonly
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Table 3. Rothwell classification category and subcategory for rotator
cuff search terms

Category Pain Surgery-+repair
Fact (n=22) (n=28)
Timeline of recovery 13 13
Specific activities 4 4
Technical details 3 5
Restrictions 2 5
Cost 0 1
Policy (n=14) (n=18)
Indications/management 9 17
Risks/complications 5 1
Value (n=13) (n=25)
Pain 8 14
Evaluation of surgery 5 11
Longevity 0 0

Table 4. Total number of rotator cuff search terms per website classi-
fication

Website classification Pain Surgery+repair
Academic 14 20
Commercial 6 5
Government 4 5
Journal 5 4
Legal 0 0
Medical info site 2 10
Medical practice 14 19
Nonmedical media site 0 0
Single surgeon personal 4 8

searched question for rotator cuff repair/surgery is, “Is rotator
cuff surgery worth undergoing?”. The most commonly searched
question for rotator cuff repair pain is, “What happens if a rota-
tor cuff is not repaired?”. (2) The most common Rothwell classi-
fication is questions pertaining to facts (38.5% overall). (3) The
most common subcategory of questions in rotator cuff repair/
surgery searches is indications/management (23.9%), while the
most common subcategory of questions for rotator cuff repair
pain is timeline of recovery (26.5%). (4) Overall, the most fre-
quently encountered websites were academic (28.3%) and medi-
cal practice sites (27.5%), and (5) most webpages scored poorly
on JAMA benchmark criteria, with commercial websites scoring
the worst.

Most questions obtained in this analysis were fact-based
(38.5%), including questions about the veracity of information.
This suggests that patients are searching for objective informa-
tion regarding rotator cuff surgery or pain. Three of the most
popular “fact” subcategories (specific activities, timeline of recov-
ery, and restrictions) reveal that patients are concerned with du-

ration and type of limitations resulting from surgery. Many of the
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/
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Fig. 1. Breakdown of website classification.

questions were phrased as, “What happens at X weeks after sur-
gery?” or “Is XYZ activity good to perform/allowed after sur-
gery?” The most frequently encountered question category in the
“rotator cuff repair pain” search was timeline of recovery (26.5%).
This illustrates the importance of clear and time-based expecta-
tions to patients for postoperative pain, as well as preferred
multi-modal analgesics given the abundance of medications and
nerve blocks available [22]. Rotator cuff surgery recovery re-
quires shoulder immobilization in a sling for several weeks; how-
ever, range of motion, physical therapy, and graduated strength-
ening are paramount to long-term success [23]. High heteroge-
neity in rotator cuff repair rehabilitation protocols has been pre-
viously reported [24]. It would benefit surgeons to provide pa-
tients with details about their specific protocols to avoid them
finding alternative protocols online. Multiple studies have report-
ed that appropriately aligned expectations regarding functional
outcomes are correlated with improved postoperative outcomes
following rotator cuff repair [25-27].

Unsurprisingly, the most asked question category for “rotator
cuff repair/surgery” searches pertained to indications/ manage-
ment (23.9%). Patients search various questions including, “What
happens if a torn rotator cuff goes untreated?” or “Can a rotator
cuff heal on its own?” to determine the necessity of surgery. Op-
tions for management of partial and full-thickness rotator cuff
tears, including when to refer a patient for repair, are evolving
and differ from surgeon to surgeon [28]. This highlights the im-
portance of clearly outlining indications for rotator cuff repair as
a part of preoperative counseling. If management plans (together

with alternative options) are not thoroughly explained in clinic,
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patients may search online for answers. This important discus-
sion with patients helps build rapport and addresses the most
frequently asked questions, “Is rotator cuff surgery worth under-
going?” and “What happens if a rotator cuff is not repaired?” For
patients to understand and accept the answers to these clinical
questions, they must possess a basic understanding of the risks,
benefits, and alternatives available to them. If time constraints al-
low physicians to answer only a few questions during preopera-
tive consultation, we recommend the two questions above as a
standard of care to cover patients’ most fundamental concerns.

Of the 120 searches, the most frequently linked webpages were
academic and medical practice pages (28.3% and 27.5%, respec-
tively). However, these two categories were rated poorly accord-
ing to JAMA benchmark criteria, scoring 1.03 and 0.99, respec-
tively. These informational webpages rarely revealed their au-
thors, references, or relevant disclosures. Previous research finds
that 52% of users of internet health sites think that “almost all” or
“most” of the information found on pertinent websites is credible
[29]. Orthopedic surgeons currently face two scenarios in con-
sultations with patients [30]. Prior to a visit, a patient may utilize
the internet to self-diagnose with inaccurate information, which
then requires the physician to correct the patient. Following a
visit, patients may search the internet and return with informa-
tion that confuses them or that potentially contradicts the physi-
cian’s opinion. If information known by experts to be faulty is
deemed credible by patients, an awkward conversation ensues
wherein surgeons must spend time correcting patients’ online re-
search. While cumbersome, these exchanges are imperative inso-
far as preoperative education has been shown to improve postop-
erative clinical outcomes [6-10]. Cassidy and Baker [17] reported
on 38 peer-reviewed articles analyzing the quality or readability
of online orthopedic information. Many of the articles comment
either on the poor quality of information currently available to
patients or that high-quality sources are not available for appro-
priate public comprehension. Given the high prevalence of inter-
net searches for healthcare-related topics, together with patients’
high levels of trust in these sites, there is a need for improvement
in informational publishing practices from orthopedic sources.
As contributors to many of these academic and medical practice
websites, part of the burden to improve scientific rigor on these
sites falls to orthopedic surgeons and other practitioners involved
in patient education.

Because there is not currently a standardized instrument to as-
sess the informational quality of a given healthcare website,
JAMA benchmark criteria remain a tool to reflect scientific
transparency for patients. The average JAMA score in this study

was 1.5 of 4.0, reflecting the overall poor quality of online medi-
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cal information. Interestingly, commercial, for-profit websites,
which were the third most retrieved webpages when searching
for rotator cuff repair pain (12.2%), had the worst JAMA score
(0.91). This is not surprising given the vested interest of compa-
nies in their promotion of medications or implants. Providers
must remain informed about the companies providing medical
information to patients and remain wary of any potential con-
flicts of interest they propagate. The highest scores among sites
belonged to scientific journals (3.8), which were nearly universal-
ly shown to highlight authorship, references, currency, and dis-
closures. One caveat of these sources is opacity in their readabili-
ty and comprehension for non-healthcare professionals. It is im-
portant for surgeons to be aware of the most up-to-date literature
in order to condense and share this knowledge with patients in
an understandable way. Prior studies have examined the infor-
mational quality of orthopedic information on the internet and
similarly concluded that patients should exercise caution when
searching for medical information in deference to sources rec-
ommended by surgeons [17,20,21].

The major limitation of this study is its utilization of Google
Search. The Google “People also ask” function uses proprietary
machine learning to anticipate what questions a user may ask
next based on previously accumulated data from web users. Re-
sults provided by the algorithm related to rotator cuff surgery
will vary depending on a given individual’s search history. We
mitigated this variability by including a large sample size of ques-
tions, as well as performing all searches on a cleanly-installed
web browser with no previously conducted searches. Similarly, it
is impossible to confirm that patients with rotator cuff pathology
are those generating the algorithm for the Google “People also
ask” function, which renders the starting point of this study an
inherent assumption. This corresponds with a further advantage
of this study as patients herein are given complete anonymity
when posing their searches online, unlike with clinician-admin-
istered surveys. The JAMA benchmark criteria are an imperfect
measure for the quality of website content, primarily intended as
a proxy for transparency and publishing practices, as pointed out
by Shen et al. [16] Future studies should examine the differences
between questions that patients search on the internet and ques-
tions they ask their surgeons in-person.

The most common queries in Google Search pertaining to ro-
tator cuff repair are questions that evaluate management options,
as well as questions related to the timeline of recovery and pain
management. Most of the information is provided by medical
practice, academic, and medical information websites, which
have highly variable reliability. By understanding the questions

that patients are asking online, surgeons can tailor preoperative
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education to common patient concerns and improve postopera-

tive outcomes.
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