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The use of the Internet for health-related information has increased significantly. In 
2000, the current authors examined the source and content of orthopedic information 
on the Internet. At that time, Internet information regarding carpal tunnel syndrome 
was found to be of limited quality and poor informational value. The purposes of the 
current study were to reevaluate the type and quality of information on the Internet 
regarding carpal tunnel syndrome and to determine whether the quality of information 
available has improved compared with 1 decade ago.

The phrase carpal tunnel syndrome was entered into the 5 most commonly used 
Internet search engines. The top 50 nonsponsored and the top 5 sponsored universal 
resource locators identified by each search engine were collected. Each unique Web 
site was evaluated for authorship and content, and an informational score ranging from 
0 to 100 points was assigned. Approximately one-third of nonsponsored Web sites 
were commercial sites or selling commercial products. Seventy-six percent of spon-
sored sites were selling a product for the treatment of carpal tunnel syndrome. Thirty-
eight percent of nonsponsored sites provided unconventional information, and 48% of 
sponsored sites provided misleading information. Just more than half of nonsponsored 
sites were authored by a physician or academic institution. The informational mean 
score was 53.8 points for nonsponsored sites and 14.5 points for sponsored sites.

The informational quality on the Internet on carpal tunnel syndrome has improved 
over the past decade. Despite this progress, significant room exists for improvement in 
the quality and completeness of the information available.
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In 2000, the current authors reported a 
study examining the source and con-
tent of orthopedic information on the 

Internet.1 At that time, information posted 
regarding carpal tunnel syndrome was 
found to be limited in quality and poor 
in informational value. In the intervening 
decade, the number of Internet users in 
the United States has nearly doubled from 
43.1% to 79.3% of the population.2 In  
addition, it is estimated that more than half 
of the users access the Internet as a source 
of health information on various medical 
conditions at least once per month.3-8 The 
purposes of the current study were to re-
evaluate the type and quality of informa-
tion on the Internet regarding carpal tun-
nel syndrome and to assess whether the 
quality of information has improved over 
the past decade.

Materials and Methods
The authors replicated the methods 

used in the previous study.1 The phrase 
carpal tunnel syndrome was entered into 
the 5 most commonly used Internet search 
engines: Google, Yahoo, Bing, Ask, and 
AOL.9 The top 50 Web sites or univer-
sal resource locators identified by each 
search engine were collected (250 total). 
Duplicate entries, pages that provided 
only audio or video, those that had no 
content, and those whose content was not 
about carpal tunnel syndrome (eg, a page 
that discussed only cubital tunnel) were 
discarded.

Each Web site was evaluated according 
to the medical Web site evaluation guide-
lines as reported by Soot et al,10 which 
was also used in the previous study.1 Two 
fellowship-trained hand surgeons (K.L., 
P.B.) reviewed all sites, characterized 
them, and gave them an informational 
score.

In contrast to the search engine output 
formats that were generated during the 
previous study,1 all of the search engines 
in the current study displayed links to 
sponsored sites or had ads alongside the 
Web search results. The first 25 of these 

sites for each search engine were tabu-
lated and classified as described above, 
separately from the standard Web search 
results.

The current data were compared with 
those from the previous study1 to assess 
any changes in the authorship and infor-
mational value of the Web sites. Statistical 
analysis was performed using the 2-tailed 
Student’s t test for numeric data and chi-
square analysis for nonparametric data.

Results
After omitting pages that were dupli-

cates, had no written content, and those 
whose content was not on carpal tunnel 
syndrome, 65 unique sites remained for 
further consideration. The authorship of 
these Web sites is shown in Table 1. The 
2 evaluators agreed on the categorization 
of the authorship in 64 (99%) of the 65 
standard sites. Similarly, 25 unique Web 
sites were identified in the sponsored/ads 
group. The 2 evaluators agreed on the cat-
egorization of the authorship in all (100%) 
of these sites.

The content of the Web sites is shown 
in Table 2. Six (9%) of the current 65 Web 
sites had misleading information, whereas 
the previous study1 reported that 25 (14%) 
of the 175 sites were categorized as mislead-
ing. The content of the sponsored/ads sites 
was misleading in 12 (48%) of 25 sites.

The informational value scores were 
calculated for all Web sites by both evalu-
ators, and the 2 scores were averaged for 
each site. The informational mean score 
was 53.8624.4 of a maximum of 100 
points in the current study and 28.4628.3 
points in the previous study (P,.001). 
The informational mean score for the 
sponsored/ads Web sites was 14.5. 

The interobserver reliability of the in-
formational scores was assessed. Mean 
differences in scores between the 2 evalu-
ators was 0.9 points. In 1 case, the dif-
ference in score per Web site was greater 
than 6 points, and in 6 other cases the dif-
ferences were between 3 to 6 points. In 
82 of 89 Web sites, the difference in score 
between observers was less than 3 points, 
which represented high interobserver reli-
ability. Of note, the informational score for 
the Wikipedia page on carpal tunnel syn-
drome11 received an informational score 
of 83, and the carpal tunnel syndrome fact 
sheet published by the National Institutes 
of Health12 had a score of 93.

Discussion
Use of the Internet for health-related 

information has significantly increased 
over the past few years. Between 2000 
and 2006, the proportion of patients using 
the Internet increased from 16% to 55%.8 
Therefore, the authors asked whether 

Table 1

Distribution of Web Sites by Author Type

No. (%)

Author Type
Current Study 

(Search) (n565)
Current Study 

(Sponsored) (n525)
Beredjikian et 
al1 (n5175)

Academic 18 (28) 3 (12) 22 (13)

Commercial product 9 (14) 19 (76) 57 (33)

Lay 4 (6) 1 (4) 2 (1)

Nonphysician care provider 1 (2) 0 16 (9)

Physician 15 (23) 1 (4) 17 (10)

Commercial site 12 (18) 0 52 (30)

Unidentified 6 (9) 0 9 (5)
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a concomitant increase occurred in the 
quality of medical information. Compared 
with the authors’ previous study,1 a mod-
est increase was found in the information-
al value of average Web sites; they found 
slightly more unconventional material but 
slightly less outright misleading infor-
mation, and a greater share of sites were 
authored by physicians or other providers 
compared with commercial entities.

A few other observations can be noted. 
First, the 5 search engines only returned a 
total of 65 unique Web sites in the current 
study. However, 12 years prior, 5 search 
engines produced 175 unique results, not 
one of which was identified by all 5 search 
engines.1 The current smaller set of unique 
sites represents the homogenization of 
search. It is more likely that individuals 
searching the Internet will find the same 
thing. Whether this is a boon or a hindrance 
depends on what is found. Similarly, a sin-
gle search engine, Google, now has a mar-
ket share of more than 80% of search en-
gines.9 This is potentially helpful because 
the amount of information is condensed. 
However, this may not be positive because 
the bulk of the search engine traffic is now 
largely distilled through 1 filter.

All of the search engines evaluated in 
the current study had sponsored/ads sites 
and conventional search results. These 
were not found during the previous study1 
and are generally placed at the top of the 
results page or in colored banners along the 
sides. This prominent location makes them 
apt to be seen; the fact that these results are 
commercial in nature may not be apparent 
to casual observers. In the current evalu-
ation, 12 of 25 sponsored sites provided 
misleading information. Although a gen-
eralized trend existed to fewer misleading 
sites in the nonsponsored search results, a 
high concentration of misleading informa-
tion existed among the sponsored sites. 
This improvement is a step in the right di-
rection but only to the extent that people 
do not follow the sponsored sites or have a 
clear understanding that these sites repre-
sent a commercial interest.

Beyond the advent of sponsored sites, 
another recent change in the Internet is the 
growth and development of Wikipedia, a 
free, anonymously written, crowd-sourced 
encyclopedia. The accuracy of Wikipedia 
has been tested and found comparable 
with, if not better than, conventional en-
cyclopedias. The success of Wikipedia 
prompted Encyclopedia Britannica to 
cease publication.13 Even within medi-
cal domains, Wikipedia has performed 
well.14,15 Wikipedia offered reasonably 
complete and accurate information on 
osteosarcoma.16 In the current study, the 
informational value of the Wikipedia 
page on carpal tunnel syndrome11 was 83, 
which was greater than the average score 
by a considerable margin; however, it may 
be deemed far less than complete.

The current findings were consistent 
with similar recent investigations. Starman 
et al3 assessed the quality of Internet in-
formation for 10 common orthopedic 
sports medicine diagnoses using 2 search 
engines (Google and Yahoo). The most 
common type of Web site, accounting for 
nearly half of the sites that were retrieved, 
was a commercial site. Less than half (30 
of 74) of these sites were rated as high 
quality. Thirty-two sites they reviewed 
(approximately 20% of the sites retrieved) 
were academic. Twenty-five percent of 
these were rated as high quality. Nonprofit 
organizations had the highest proportion 
(4 of 7) of high-quality sites.3 Sambandam 
et al17 reviewed the quality of patient in-

formation regarding knee arthroscopy 
and concluded that most sites were out-
dated, inadequate, or not accountable for 
the accuracy of their information. Similar 
concerns about the quality of informa-
tion have also been noted in other disci-
plines. Yeung and Mortensen18 examined 
60 Web sites regarding the quality of their 
information on diverticular disease. They 
reported that less than 20% of the sites 
had been updated in the past 2 years and 
that 36.7% were identified as being good 
or excellent.18 For patients undergoing 
thyroidectomy, the quality of informa-
tion varies.19 Soot et al10 reported that the 
quality of information regarding vascular 
surgery conditions was poor, misleading, 
or difficult to obtain. Patients are aware of 
the difficulties in accessing quality medi-
cal information online. Garneau et al20 
reported 101 patients who had obtained 
information from the Internet regarding 
their diagnosis of rheumatoid arthritis. 
Forty percent of these patients found the 
Internet to be a useful source of informa-
tion, and 87% found their rheumatolo-
gist to be a useful source. Sethuram and 
Weerakkody6 reported that although 60% 
of the patients studied had accessed in-
formation on the Internet, only 4% were 
aware of the recommended Web sites for 
information. Patients reported that the in-
formation they obtained was unclear or 
confusing.

In the current study, a modest improve-
ment occurred in the quality and reliabil-

Table 2

Web Site Content

No. (%)

Content Type
Current Study 

(Search) (n565)
Current Study 

(Sponsored) (n525)
Beredjikian et al1 

(Search Only) (n5175)

Conventional 31 (48) 4 (16) 80 (46)

Misleading 6 (9) 12 (48) 25 (14)

Noninformational 3 (5) 7 (28) 54 (31)

Unconventional 25 (38) 2 (8) 16 (9)
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ity of the information for a search of car-
pal tunnel syndrome in the years since the 
first report.1 Nonetheless, the quality and 
reliability of information on the Internet 
have not improved as much as needed. 
Because of its prevalence, one would ex-
pect that carpal tunnel syndrome would 
be a condition with perhaps the best qual-
ity of information; the deficits the authors 
found augur an even worse state regarding 
orthopedic surgery information for other 
conditions.

The Internet has no overseer and no 
censor; therefore, it is not reasonable to 
expect that misleading information can be 
removed. The fundamental change 
brought about by Internet-based publica-
tion is that all readers are now potential 
writers. If orthopedic surgeons and other 
experts wrote feedback on the sites they 
read, the overall quality of information 
might increase. Until then, the warning 
applies: caveat lector—let the reader  
beware.	
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