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T he Internet is becoming a primary source for obtaining 
medical information. This growing trend may have 
serious implications for the medical field. As patients 

increasingly regard the Internet as an essential tool for obtain-
ing health-related information, questions have been raised 
regarding the quality of medical information available on the 
Internet.1 Studies have shown that health-related sites often 
present inaccurate, inconsistent, and outdated information 
that may have a negative impact on health care decisions made 
by patients.2

According to the US Census Bureau, 71.7% of American 
households report having access to the Internet.3 Of those who 

have access to Internet, approximately 72% have sought health 
information online over the last year.4 Among people older 
than age 65 years living in the United States, there has been a 
growing trend toward using the Internet, from 14% in 2000 
to almost 60% in 2013, according to the Pew Research Internet 
Project.5 Most medical websites are viewed for information 
on diseases and treatment options.6 Since most patients want 
to be informed about treatment options, as well as risks and 
benefits for each treatment, access to credible information is 
essential for proper decision-making.7

To assess the quality of information on the Internet, we used 
DISCERN, a standardized questionnaire to aid consumers in 
judging Internet content.8 The DISCERN instrument, available 
at www.discern.org.uk, was designed by an expert group in the 
United Kingdom. First, an expert panel developed and tested 
the instrument, and then health care providers and self-help 
group members tested it further.8,9 The questionnaire had been 
found to have good interrater reliability, regardless of use by 
health professionals or consumers.8-10 

More than 53,000 shoulder arthroplasties are performed in 
the United States annually, and the number is growing, with 
the main goal of pain relief from glenohumeral degenera-
tive joint disease.11,12 The Internet has become a quasi–second 
opinion for patients trying to participate in their care. Given 
the prevalence of shoulder-related surgeries, it is critical to 
analyze and become familiar with the quality of information 
that patients read online in order to direct them to nonbiased, 
all-inclusive websites. In this study, we provide a summary as-
sessment and comparison of the quality of online information 
pertaining to shoulder replacement, using medical (total shoulder 
replacement) and nontechnical (shoulder replacement) search terms. 

Methods
Websites were identified using 3 search engines (Google, 
Yahoo, and Bing) and 2 search terms, shoulder replacement (SR) 
and total shoulder arthroplasty (TSA), on January 17, 2014. These 3 
search engines were used because 77% of health care–related 
information online searches begin through a search engine 
(Google, Bing, Yahoo); only 13% begin at a health care–special-
ized website.4 These search terms were used after consulting 
with orthopedic residents and attending physicians in a focus 
group regarding the terminology used with patients. The first 
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The Internet has become a major source for obtaining 
health-related information. This study assesses and 
compares the quality of information available online for 
shoulder replacement using medical (total shoulder ar-
throplasty [TSA]) and nontechnical (shoulder replace-
ment [SR]) terminology. Three evaluators reviewed 90 
websites for each search term across 3 search engines 
(Google, Yahoo, and Bing). Websites were grouped into 
categories, identified as commercial or noncommer-
cial, and evaluated with the DISCERN questionnaire. 
Total shoulder arthroplasty provided 53 unique sites 
compared to 38 websites for SR. Of the 53 TSA web-
sites, 30% were health professional–oriented websites 
versus 18% of SR websites. Shoulder replacement 
websites provided more patient-oriented information 
at 48%, versus 45% of TSA websites. In total, SR web-
sites provided 47% (42/90) noncommercial websites, 
with the highest number seen in Yahoo, compared with 
TSA at 37% (33/90), with Google providing 13 of the 
33 websites (39%). Using the nonmedical terminology 
with Yahoo’s search engine returned the most noncom-
mercial and patient-oriented websites. However, the 
quality of information found online was highly variable, 
with most websites being unreliable and incomplete, 
regardless of search term. 

Authors’ Disclosure Statement: The authors report no actual or potential conflict of interest in relation to this article. 

AJO 
DO NOT COPY



J. R. Matthews et al

www.amjorthopedics.com  January 2016 The American Journal of Orthopedics®  E21

30 websites in each search engine were identified consecu-
tively and evaluated for category and quality of information 
using the DISCERN instrument. 
A total of 180 websites (90 per search term) were reviewed. 
Each website was evaluated independently by 3 medical stu-
dents. In the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) flow diagram, we recorded how 
websites were identified, screened, and included (Figure 1).13 
Websites that were duplicated within each search term and 
those that were inaccessible were used to determine the total 
number of noncommercial versus commercial websites, but 
were excluded from the final analysis. The first part of the 
analysis involved determining the type of website (eg, com-
mercial vs noncommercial) based upon the html endings. All 
.com endings were classified as commercial websites; noncom-
mercial included .gov, .org, .edu, and .net endings. Next, each 
website was categorized based on the target audience. Websites 
were grouped into health professional–oriented information, 
patient-oriented, advertisement, or “other.” These classifica-
tions were based on those described in previous works.14,15 The 
“other” category included images, YouTube videos, another 
search engine, and open forums, which were also excluded 
from the final analysis because they were not easily evalu-

able with the DISCERN instrument. Websites were considered 
health professional–oriented if they included journal articles, 
scholarly articles, and/or rehabilitation protocols. Patient- 
directed websites clearly stated the information was directed to 
patients or provided a general overview. Advertisement includ-
ed sites that displayed ads or products for sale. Websites were 
evaluated for quality using the DISCERN instrument (Figure 2). 

DISCERN has 3 subdivision scores: the reliable score (com-
posed of the first 8 questions), the treatment options (the next 7 
questions), and 1 final question that addresses the overall quality 
of the website and is rated independently of the first 15 ques-
tions. DISCERN uses 2 scales, a binary scale anchored on both 
extremes with the number 1 equaling complete absence of the 
criteria being measured, and the number 5 at the upper extreme, 
representing completeness of the quality being assessed. In be-
tween 1 and 5 is a partial ordinal scale measuring from 2 to 4, 
which indicates the information is present to some extent but 
not complete. The ordinal scale allows ranking of the criteria 
being assessed. Summarizing values from each of the 2 scales 
poses some concern: the scale is not a true binary scale because 
of the ordinal scale of the middle numbers (2-4), and as such, 
is not amenable to being an interval scale to calculate arithmetic 
means. To summarize the values from the 2 scales, we calculated 

Figure 1. Internet search flow diagram, based on the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 
statement.13 Abbreviations: SR, shoulder replacement; TSA, total shoulder arthroplasty. 
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the harmonic mean, the arithmetic mean, the geometric mean, 
and the median. The means were empirically compared with the 
median, and we used the harmonic mean to summarize scale 
values because it was the best approximation of the medians.

Results
A total of 90 websites were assessed with the search term total 
shoulder arthroplasty and another 90 with shoulder replacement. When 
37 duplicate websites for TSA and 52 for SR were eliminated, 53 
(59%) and 38 (42%) unique websites were evaluated for each 
search term, respectively (Figure 1). (These unique websites 
are included in the Appendix.) Between the 2 search terms, 20 
websites were duplicated. Figure 3 shows the distribution of 
websites by category. Total shoulder arthroplasty provided the high-
est percentage of health professional–oriented information; SR 
had the greatest percentage of patient-oriented information. 
Both TSA and SR had nearly the same number of advertise-
ments and websites labeled “other.” The percentage of non-
commercial websites from each search engine is represented 
in Figure 4. For SR, Google had 40% (12/30) noncommercial 
websites compared with Yahoo at 53% (16/30) and Bing at 
46% (14/30). Total shoulder arthroplasty had 43% (13/30) non-
commercial websites on Google, 27% (8/30) on Yahoo, and 
40% (12/30) on Bing. In total, SR had more noncommercial 
websites, 47% (42/90), compared with 37% (33/90) for TSA.  

The mean of all 3 raters for reliablity (DISCERN questions 
1-8) and treatment options (DISCERN questions 9-15) is rep-
resented in the Table. For both search terms, we found that 
websites identified as health professional–oriented had the 
highest reliable mean scores, followed by patient-oriented, and 
advertisement at the lowest (SR: P = .054; TSA: P = .134). For 
SR, treatment mean scores demonstrated similar results with 
health professional–oriented websites receiving the highest, 
followed by patient-oriented and advertisement (P = .005). 
However, the treatment mean scores for TSA differed with 
patient-oriented websites receiving higher scores than health 
professional–oriented websites, but this was not statistically 
significant (P = .407). Regarding search terms, there were no 
significant differences between mean reliable and treatment 
scores across all categories. 

The average overall DISCERN score for TSA websites 
was 2.5 (range, 1-5), compared with 2.3 (range, 1-5) 
for SR websites. The overall reliable score (DISCERN 
questions 1-8) for TSA websites was 2.6 and 2.5 for 
SR websites (P < .001). For TSA websites, 38% (20/53) 
were classified as good, having an overall DISCERN score 
≥3, versus 26% (10/38) of SR websites. The overall DIS-
CERN score for health professional–oriented websites 
was 2.7, patient-oriented websites received a score of 
2.6, and advertisements had the lowest score at 2.4.

Discussion
Both patients and health professionals obtain infor-
mation on health care subjects through the Internet, 
which has become the primary resource for pa-
tients.15,16 However, there are no strict regulations of 
the content being written. This creates a challenge for 
the typical user to find credible and evidence-based 
information, which is important because misleading 
information could cause undue anxiety, among other 
effects.17,18 The aims of this study were to determine 

Items of the Reliable Score
1. Are the aims clear?
2. Does it achieve its aims?
3. Is it relevant?
4.  Is it clear what sources of information were used 

to compile the publication (other than the author or 
producer)?

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

6. Is it balanced and unbiased?
7.  Does it provide details of additional sources of support 

and information?
8. Does it refer to areas of uncertainty?

Items of the Treatment Score
9. Does it describe how each treatment works?
10. Does it describe the benefit of each treatment?
11. Does it describe the risks of each treatment?
12.  Does it describe what would happen if no treatment was 

used?
13.  Does it describe how the treatment choices affect overall 

quality of life?
14.  Is it clear that there may be more than 1 possible 

treatment choice?
15. Does it provide support for shared decision-making?

Overall Impression of Website
16.  Based on the answers to all of the above questions, 

rate the overall quality of the publication as a source of 
information about treatment choices.

Health professional–oriented

Patient-oriented

Advertisement

Other

TSA (n = 53) SR (n = 38)

7
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18
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7
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6
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16
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24
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Figure 3. Distribution of websites by category. Pie chart depicts the dif-
ferent target audiences (health professional–oriented, patient-oriented, 
advertisement, and other) of websites for search terms total shoulder 
arthroplasty (TSA) and shoulder replacement (SR). 

Figure 2. DISCERN instrument. This questionnaire includes the 
16 questions of the DISCERN instrument extracted from www.
discern.org.uk. 
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the quality of Internet information for shoulder replacement 
surgeries using the medical terminology total shoulder arthroplasty 
(TSA) and the nontechnical term shoulder replacement (SR), and to 
compare the results.  

After analyzing the types of websites returned for both total 
shoulder arthroplasty and shoulder replacement (Figure 4), it was inter-
esting to find that using nonmedical terminology as the search 
term provided more noncommercial websites compared with 
total shoulder arthroplasty. Furthermore, Yahoo provided the high-
est yield of noncommercial websites at 16, with Bing at 14, 
when using SR as the search term. We believe the increase in 
noncommercial websites returned for SR was greater than for 
TSA because SR yielded more patient-oriented websites, which 
usually had html endings of .edu and .org, as shown in Figure 
3 (48% of SR websites offered patient-oriented information).

Although there were more noncommercial websites for 
SR, the majority of the DISCERN values between the 2 search 
terms did not differ significantly. This is a direct result of the 
number of sites (20) that were duplicated across both search 
terms. However as seen in the Table, TSA had similar reliable 
mean scores for advertisements and patient-oriented websites 
but a slightly higher reliable score for health professional– 

oriented websites. We correlated this with the increased num-
ber of health professional–oriented websites returned when us-
ing TSA as the search term (Figure 3). The health professional– 
oriented websites explained their aims and cited their sources 
more consistently than did patient-oriented sites and advertise-
ments, resulting in higher reliable scores. Although patient-
oriented websites frequently lacked citations, they provided 
information about multiple treatment options, which were 
more relevant to consumers. This resulted in nearly equiva-
lent reliable scores. Treatment means for advertisements in 
both SR and TSA were similar. However, treatment means for 
professional-oriented websites in TSA were lower than those 
for SR because health professional–oriented websites often 
were only moderately relevant to consumers, with their focus 
usually on 1 treatment option or on rehabilitation protocols. 
Although the DISCERN scores were similar between the search 
terms, total shoulder arthroplasty provided more websites (20) clas-
sified as good—overall DISCERN score, ≥3—than SR did (10). 
Advertisement websites had similar overall DISCERN scores, 
which we anticipated because most of the advertisements were 
duplicated across the search terms. 

Using the 2 search terms, academic websites and commer-
cial websites, such as WebMD, consistently received higher 
reliable and overall DISCERN scores. Advertisement websites, 
which need to deliver a clear message, frequently scored high 
on explicitly stating their aims and relevance to consumers, 
but focused on their products without discussing the benefits 
of other treatment options. This is significant because Internet 
search engines, such as Google, offer sponsor links for which 
organizations pay to appear at the top of the search results. This 
creates the potential for consumers to receive biased informa-
tion because most individuals only visit the top 10 websites 
generated by a search engine.19 

We concluded that the quality of online information relating 
to SR and TSA was highly variable and frequently of moderate-
to-poor quality, with most overall DISCERN scores <3. The 
quality of information found online for this study using the 
DISCERN instrument is consistent with those studies using 
DISCERN to evaluate other medical conditions (eg, bunions, 
chronic pain, general anesthesia, and anterior cruciate ligament 
reconstruction).2,9,15,19 These studies also concluded that online 
information varies tremendously in quality and completeness.

Table. DISCERN Scoring by Website Categorya

Type

Shoulder Replacement Total Shoulder Arthroplasty

Reliable Mean Treatment Mean Reliable Mean Treatment Mean

Patient 2.5851 2.5632 2.5966 2.6700

Advertisement 2.4483 2.4405 2.4521 2.4029

Professional 2.6774 2.8664 2.8500 2.6032

Pb .054 .005 .134 .407

a Displays the harmonic mean scored by the 3 raters using the DISCERN instrument for the reliable (questions 1-8) and treatment (questions 9-15) scales for each category (patient-oriented, 
advertisement, and health professional–oriented) within each search term (shoulder replacement and total shoulder arthroplasty). 

bAnalysis of variance F-test P values.
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Figure 4. Percentage of noncommercial websites returned for 
each search term (total shoulder arthroplasty and shoulder re-
placement) in 3 search engines (Google, Yahoo, and Bing).
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This study has several limitations. Websites were searched at 
a single time point and, because Internet resources are frequent-
ly updated, the results of this study could vary. Furthermore, 
although Google, Yahoo, and Bing are 3 of the most popular 
search engines, these are not the only resources patients use 
when searching the Internet for health-related information. 
Other search engines, such as Pubmed.gov and MSN.com, could 
provide additional websites for Internet users. Lastly, although 
DISCERN is validated to address the quality of information 
available online, it does not evaluate the accuracy of the infor-
mation.8 Our use of DISCERN involves 2 scales, a binary yes/no 
(ratings, 1 and 5) and an ordinal scale (ratings, 2-4). As such, a 
single mean summary statistic cannot be calculated. 

Conclusion
The information available on the Internet pertaining to TSA and 
SR is highly variable and provides mostly moderate-to-poor 
quality information based on the DISCERN instrument. Many 
websites failed to describe the benefits and the risks of differ-
ent treatment options, including nonoperative management. 
Health care professionals should be aware that patients often 
refer to the Internet as a primary resource for obtaining medi-
cal information. It is important to direct patients to websites 
that provide accurate information, because patients who edu-
cate themselves about their conditions and actively participate 
in decision-making may have improved health outcomes.20-22 
Overall, academic websites and commercial websites, such as 
WebMD and OrthoInfo, generally had higher DISCERN scores 
when using either search term. Of major concern is the po-
tential for misleading advertisements or incorrect information 
that can negatively affect health outcomes. This study found 
that using nonmedical terminology (SR) provided more non-
commercial and patient-oriented websites, especially through 
Yahoo. This study highlights the need for more comprehensive 
online information pertaining to shoulder replacement that 
can better serve as a resource for Internet users.
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Appendix. List of Unique Websites for Each Search Term

Total shoulder arthroplastya

Google
1. http://www.ncbi.nlm.nih.gov/pubmed/3597500.
2. http://scholar.google.com/scholar?cluster=16214663847480250764&hl=en&oi=scholar.
3. http://www.ncbi.nlm.nih.gov/pubmed/3441365.
4. http://orthoinfo.aaos.org/topic.cfm?topic=A00094.
5. http://orthoinfo.aaos.org/topic.cfm?topic=A00504.
6. http://www.hss.edu/conditions_Shoulder-Replacement-Surgery-Diagnosis-Treatment-Recovery.asp.
7. http://my.clevelandclinic.org/services/shoulder_replacement/hic_total_shoulder_joint_replacement.aspx.
8. http://www.orthop.washington.edu/?q=patient-care/articles/shoulder/total-shoulder-replacement-arthroplasty-for-shoulder-arthritis.html.
9. http://www.orthop.washington.edu/?q=patient-care/articles/shoulder/total-shoulder-joint-replacement-for-shoulder-arthritis.html.
10. http://www.nlm.nih.gov/medlineplus/ency/article/007387.htm.
11. http://www.depuy.com/patients-and-caregivers/shoulder/shoulder-replacement.
12. http://www.ucsfhealth.org/education/recovering_from_shoulder_replacement_surgery/.
13. http://www.webmd.com/arthritis/shoulder-replacement-surgery. 
14.  http://www.ask.com/web?am=broad&q=total+shoulder+replacement&an=google_s&askid=f3c0b56d-7d3d-4ecf-9281-a11d3afa1e38-0-

us_gsb&kv=sdb&gc=0&dqi=total%2Bshoulder%2Barthroplasty&qsrc=999&ad=semD&o=8791&l=dir&ampclid=&af=.
15. http://www.frozenshoulder.com/shoulder-replacement.php?gclid=CM2Xq4fPhrwCFe6DQgodOlkAPA.
16. http://umm.edu/programs/orthopaedics/services/shoulder-and-elbow/shoulder-replacement.
17. http://umm.edu/programs/orthopaedics/services/shoulder-and-elbow/reverse-total-shoulder-replacement. 
18. http://www.youtube.com/watch?v=5qmJ9vMrk_k.
19. http://en.wikipedia.org/wiki/Shoulder_replacement.
20.  http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=15&cad=rja&ved=0CFcQFjAEOAo&url=http%3A%2F%2Fwww.

brighamandwomens.org%2FPatients_Visitors%2Fpcs%2Frehabilitationservices%2FPhysical%2520Therapy%2520Standards%2520of%252
0Care%2520and%2520Protocols%2FShoulder%2520-%2520Total%2520Shoulder%2520Arthroplasty%2520protocol.pdf&ei=xd7ZUt6aMp
O4yAHfwIGICg&usg=AFQjCNEnzdSJDkRSQM2eCgksyPfEgkbbeg&bvm=bv.59568121,d.aWc.

21.  http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=16&cad=rja&ved=0CF0QFjAFOAo&url=http%3A%2F%2Fwww.
brighamandwomens.org%2Fpatients_visitors%2Fpcs%2Frehabilitationservices%2Fphysical%2520therapy%2520standards%2520of%2520
care%2520and%2520protocols%2Fshoulder_reverse_tsa_protocol.pdf&ei=xd7ZUt6aMpO4yAHfwIGICg&usg=AFQjCNGOM-R-f-ucTy8UvQ
pA7_5RGVr5Ow&bvm=bv.59568121,d.aWc.

22. http://exactech.co.jp/patients-caregivers/joint-replacement-surgery/shoulder-replacement.
23. http://orthopedics.about.com/cs/shoulderreplace/a/shoulderreplace.htm.
24. http://www.shouldersurgeon.com/shoulder_replacement_surgery/.
25. http://www.arthrex.com/shoulder/total-shoulder-arthroplasty.
26.  http://index.about.com/index?am=broad&q=full+shoulder+replacement&an=google_s&askid=1f4b36d3-754c-49e6-b152-0692f128464e-0-

ab_gsb&dqi=total%2Bshoulder%2Barthroplasty&qsrc=999&ad=semD&o=4340&l=sem.
27. https://www.honorhealth.com/medical-services/orthopedics/shoulder-replacement-surgery.
28.  http://www.webcrawler.com/info.wbcrwl.304.05/search/web?q=shoulder+arthroplasty+surgery&cid=137735073&ad.network=g&ad.

keyword=shoulder%20arthroplasty%20surgery&ad.creative=27804409353&ad.position=3t3&ad.placement=&ad.matchtype=b&ad.
aceid=&ad.ismobile=&ad.device=c&ad.devicemodel=&ad.segment=info.wbcrwl.304.05.

Yahoo
29. http://www.zimmer.com/en-US/hcp/shoulder/product/tm-reverse-shoulder-stem.jspx.
30. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3093753/.
31.  https://images.search.yahoo.com/search/images;_ylt=A0SO8xIU4NlS1l4A4RJXNyoA;_ylu=X3oDMTB0MTBtaTZjBHNlYwNzYwRjb2xvA2dx

MQR2dGlkA1FCQUNLMl8x?_adv_prop=image&fr=yfp-t-302&va=total+shoulder+arthroplasty.
32.  https://search.yahoo.com/r/_ylt=A0SO8xIU4NlS1l4A6xJXNyoA;_ylu=X3oDMTEzYm8zNG9rBHNlYwNzcgRwb3MDMwRjb2xvA2dxMQR2dGl

kA1FCQUNLMl8x/SIG=12hj3amuq/EXP=1390039188/**http%3a//www.clevelandshoulder.com/pdf/tsaRehabInstructions.pdf.
33. http://www.mdguidelines.com/arthroplasty-shoulder.
34. http://www.wheelessonline.com/ortho/arthroplasty_of_the_shoulder.
35. http://www.physio-pedia.com/Total_Shoulder_Arthroplasty.
36.  http://www.amazon.com/s/?ie=UTF8&keywords=total+shoulder+replacement&tag=mh0b-20&index=aps&hvadid=3485393625&ref=

pd_sl_85namjtzkj_b.
37.  http://www.everydayhealth.com/info/v1s07/total-shoulder-arthroplasty?xid=m_dlp&Msid=|G5ZkAjDJ|&utm_campaign=EH|DLP|Bones+Join

ts|MST&utm_medium=cpc&utm_source=bing&utm_term=total+shoulder+arthroplasty.
38. http://www.symptomfind.com/search.php?q=Shoulder+Surgery+Recovery.
39. http://emedicine.medscape.com/article/2000818-overview.
40. http://www.drugs.com/cg/shoulder-arthroplasty-aftercare-instructions.html.
41.  https://search.yahoo.com/r/_ylt=A0SO80_e4NlSHCEAvPxXNyoA;_

ylu=X3oDMTE0MzEwNGlxBHNlYwNzcgRwb3MDMTgEY29sbwNncTEEdnRpZANRQkFDSzJfMQ--/SIG=13qmfkkcf/
EXP=1390039390/**http%3a//xnet.kp.org/socal_rehabspecialists/ptr_library/03ShoulderRegion/25TotalShoulderArthroplasty.pdf.

42. http://www.orthobullets.com/sports/3075/total-shoulder-arthroplasty.
43.  http://www9.buyerpricer.com/landing.aspx?slk=reverse+total+shoulder+replacement+surgery&iscid=2000006&nid=2&cid=3454663059&k

wid=20483085726&dmt=b&bmt=bb&dist=s&uq=total%20shoulder%20arthroplasty&param1=&param2=&param3=&vx=0.
Bing
44. xnet.kp.org/socal_rehabspecialists/ptr_library/03ShoulderRegion/25TotalShoulderArthroplasty.pdf.
45. http://www.surgeryencyclopedia.com/A-Ce/Arthroplasty.html.
46. www.palomarortho.com/protocols/shoulderarthroplasty.pdf.
47. http://www.drugs.com/cg/shoulder-arthroplasty-inpatient-care.html.
48. http://www.eorthopod.com/content/reverse-shoulder-arthroplasty.
49.  www.bidmc.org/CentersandDepartments/Departments/OrthopaedicSurgery/ServicesandPrograms/SportsMedicine/ForPatients/~/media/

Files/CentersandDepartments/Orthopaedic/Sports%20Medicine/Rehab%20Protocols/Shoulder%20Arthroplasty%20protocol.ashx.
50. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3148354/.
51. http://en.wikipedia.org/wiki/Arthroplasty.
52. http://www.ehow.com/facts_5638497_total-reverse-total-shoulder-replacement.html.
53. http://www.mdguidelines.com/arthroplasty-shoulder/definition.
aAll websites accessed November 25, 2015
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Appendix. List of Unique Websites for Each Search Term (continued)

Shoulder replacementa

Google
1.  http://www.ask.com/web?am=broad&q=total+shoulder+replacement&an=google_s&askid=f3c0b56d-7d3d-4ecf-9281-a11d3afa1e38-0-

us_gsb&kv=sdb&gc=0&dqi=shoulder%2Breplacement&qsrc=999&ad=semD&o=11610&l=dir&ampclid=&af=.
2. http://www.regenexx.com/the-regenexx-procedures/shoulder-surgery-alternative/?gclid=CIy9_9aB9bwCFc5afgodvCgAtQ.
3.  http://index.about.com/index?am=broad&q=full+shoulder+replacement&an=google_s&askid=1f4b36d3-754c-49e6-b152-0692f128464e-0-

ab_gsb&dqi=total%2Bshoulder%2Barthroplasty&qsrc=999&ad=semD&o=4340&l=sem.
4. http://orthoinfo.aaos.org/topic.cfm?topic=A00094.
5. http://www.hss.edu/conditions_Shoulder-Replacement-Surgery-Diagnosis-Treatment-Recovery.asp.
6. http://www.nlm.nih.gov/medlineplus/ency/article/007387.htm.
7.  https://www.google.com/search?q=shoulder+replacement&client=firefox-a&hs=BXH&rls=org.mozilla:en-US:official&channel=np&tbm=isch&

tbo=u&source=univ&sa=X&ei=fr8TU5_ePMG4yQG194DABw&ved=0CF0QsAQ&biw=669&bih=632.
8. http://my.clevelandclinic.org/services/shoulder_replacement/hic_total_shoulder_joint_replacement.aspx.
9. http://www.webmd.com/arthritis/shoulder-replacement-surgery.
10. http://www.ucsfhealth.org/education/recovering_from_shoulder_replacement_surgery/.
11. http://en.wikipedia.org/wiki/Shoulder_replacement.
12. http://www.depuysynthes.com/patients/shoulder. 
13. http://umm.edu/programs/orthopaedics/services/shoulder-and-elbow/reverse-total-shoulder-replacement].
14. http://www.youtube.com/watch?v=wiEaOUHNAGM.
15. http://www.orthop.washington.edu/?q=patient-care/articles/shoulder/total-shoulder-joint-replacement-for-shoulder-arthritis.html.
16. http://www.orthop.washington.edu/?q=patient-care/articles/shoulder/reverse-shoulder-replacement.html.
17. http://www.orthop.washington.edu/?q=patient-care/articles/shoulder/total-shoulder-replacement-arthroplasty-for-shoulder-arthritis.html.
18. http://www.orthop.washington.edu/?q=patient-care/articles/shoulder/rehabilitation-after-shoulder-arthroplasty.html.
19. https://www.orlive.com/holycross/shoulder.
20. http://exactech.co.jp/patients-caregivers/joint-replacement-surgery/shoulder-replacement.
21. http://www.zimmer.com/en-US/index.jspx.
22. http://orthopedics.about.com/cs/shoulderreplace/a/shoulderreplace.htm.
23. http://www.inova.org/shoulder-replacement-program.
Yahoo
24. http://www.oregonortho.com/shoulder-faqs.php.
25.  http://porterhospital8.reachlocal.net/default.cfm?id=16&&utm_source=ReachLocal&utm_medium=PPC&utm_campaign=ReachLocalColora

doJoint&fr=true.
26. http://suburbanortho1.reachlocal.net/?utm_source=ReachLocal&utm_medium=PPC&utm_campaign=ReachLocalPPC.
27. http://advancedosm3-px.rtrk.com/.
28.  http://www.biomet.com/wps/portal/internet/Biomet/Patients/products/!ut/p/a1/

lVDBTsMwDP2WHThGTpOsTY9hYoWqG9LQRJvLFNKyBW1p14WJz8cFCXEZKz49y-_Zfg80lKC9ObutCa71Zj_0Ot4sFb2jt4Ll2X00o-pBx
XmRZexRUiRUlwlynozT0wul6DX9M2jQ1ocu7KByPjS9b8LGtoh8II2_oR16QXxC1Lf1uw2nQdJZV0MVJSyailoSwRgnIpUpkdJGxEgjmh
fOGbXi-8QVk1-EP1xUaDP5tWFJU9yQi_mKZUwUCTz986l8RLDu7XjUCuMZ0vgIUI7NB7WsX8wWW3zJhB1x_rWF8mfcHdbrg-TxSlI-
3Z8LpSaTT3cQoU8!/dl5/d5/L2dBISEvZ0FBIS9nQSEh/?urile=wcm%3Apath%3A%2Finternet_content-en%2Fpatients%2Fproducts

29. http://www.shouldersurgeon.com/shoulder_replacement_surgery/index.htm.
30. http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0004634/.
31. http://pittsburghshoulderjointreplacement.com/index.html.
32. http://orthoinfo.aaos.org/topic.cfm?topic=A00504.
33. http://www.healthpages.org/surgical-care/shoulder-replacement/.
Bing
34. http://www.cooperhealth.org/treatments/shoulder-replacement.
35.  http://www.biomet.com/wps/portal/internet/Biomet/Patients/products/shoulder%20products/comprehensive%20reverse%20shoulder%20

replacement/!ut/p/a1/vZHLbsIwEEV_BRZdWjZ2yGPpopI2ClSiQk2yQcEZiKvECY6J-vl1qr6kigKbenVt3Tkzc40znOBM5b3c50Y2Kq-Ge-
ZulpzckVuHRuH9ZEb4A3ejOAzpo0-sIT1t8OfeZfXkxOHkXP0zznAmlGlNiVOpDGgFZiMaq5RBoG5Ia3exurNKN8VRDKorm2NVgB59P4mm
bjWUoDrZw0hDD7qD0ZdRQ1vlAmpLGjq2QhY4FZ5g7tYtUJALBzl0u0MBYwyBNw0mtKA-8z4mPJPRu-GPEFKbkveDsCSBJUTOfEVD6sQ
efrpyqOiCf5Evh0PGbbpDmK8GJ_8Ur21N9WK22NuNclMiqXYNTj5ROPlFx8kV9LZer2ufuSufsGnVx5yPx2-Y3Y_B/dl5/d5/L2dBISEvZ0FBI
S9nQSEh/?urile=wcm%3Apath%3A%2Finternet_content-en%2Fpatients%2Fproducts%2Fshoulder%20products%2Fcomprehensive%20
reverse%20shoulder%20replacement.

36. https://www.shoulderpainsolutions.com/treatmentoptions/totalshoulderreplacement.
37. http://www.eorthopod.com/content/artificial-joint-replacement-shoulder.
38. http://www.replacements.com/INDEX.htm?rplSrc=IJ&rplSubEvent=1987014.

aAll websites accessed November 25, 2015
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