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ABSTRACT
The English version of the online encyclopedia,
Wikipedia, has been recently reported to be the
prominent source of online health information. However,
there is little information concerning the quality of
information found in Wikipedia. Therefore, we created
a questionnaire asking for scope, completeness, and
accuracy of information found on osteosarcoma. Three
independent observers tested the English version of
Wikipedia, as well as the patient version and the health
professional version of the US National Cancer Institute
(NCI) website. Answers were verified with authoritative
resources and international guidelines. The results of our
study demonstrate that the quality of osteosarcoma-
related information found in the English Wikipedia is good
but inferior to the patient information provided by the
NCI. Therefore, non-peer-reviewed commonly used
websites offering health information, such as Wikipedia,
should include links to more definitive sources, such as
those maintained by the NCI and professional
international organizations on healthcare treatments.
Furthermore, frequent checks should make sure such
external links are to the highest quality and to the best-
maintained aggregate sites on a given healthcare topic.

INTRODUCTION
In a recent issue of JAMIA,1 Laurent andVickers have
reported that the English version of the online
encyclopedia, Wikipedia, is a prominent source of
online health information. However, there is little
information concerning the quality of health infor-
mation found in Wikipedia.2 For example, accurate
and reliable patient informationplays a crucial role in
the multidisciplinary treatment of malignancies.
Access to ‘best evidence’ helps to promote compli-
ance of the patients and their relatives with often
long-lasting and stressful treatments. Furthermore,
the amount and quality of information regarding
a specific tumor-type and its treatment might influ-
ence patients’ decisions to participate in clinical
trials. Available informationmay reduce instances of
denial of treatment that can even diminish
a patient’s chance of survival. Patients and their
families often turn to internet sources of health
information to increase their knowledge about
specific conditions and also to counter-check the
information they receive from their doctors.1

BACKGROUND
Therefore, the authors decided to compare the
completeness and accuracy of information on

osteosarcoma found in Wikipedia to other available
online sources. We chose osteosarcoma as it is the
most common type of malignant bone tumor with
a reported annual incidence rate of 0.42 per 100,
affecting mainly children and young adults.3

Besides factors like location, size, and presence or
absence of metastases, survival mainly depends on
an early diagnosis and a correct multidisciplinary
treatment, including surgery and chemotherapy.
Similar to the test approach used by Clauson et al,2

we created a questionnaire comprised of 20 ques-
tions related to scope, completeness, and accuracy
of information found on osteosarcoma (table 1).

TESTING WIKIPEDIA
Three independent observers (WM and MG, two
surgeons specialized in musculoskeletal tumor
surgery, and JF, a medical student) tested the English
version of Wikipedia on osteosarcoma (date: 3 April
2009), as well as the patient version and the health
professional version of the National Cancer Insti-
tute’s (NCI) website as ‘official’ reference websites.
Answers (scores on a 0e3 scale) were discussed with
a member of the German board for guidelines in
musculoskeletal tumor surgery (AL) and, further-
more, verified with authoritative resources4 and
international guidelines.5 Data were compiled and
analyzedwith the software SPSS version 17.0.Group
comparisons were performed usingManneWhitney
U test. We considered p-values smaller than 0.05 as
significant.
The professional version of the NCI scored best

with 50 of 60 possible points (mean 2.560.83 SD)
compared to the patient version of the NCI with 40
points (mean 261.38 SD) and to the Wikipedia site
with 33 points (mean 1.6561.39 SD). For example,
important information on clinical studies or
possible study centers (European and American
Osteosarcoma Study Group (EURAMOS)) was
missing on Wikipedia. Only the difference between
the NCI professional version and Wikipedia was
significant (p¼0.039). However, all three reviewers
preferred Wikipedia when asked for the ease of use
to find patient-related information and an expla-
nation of the page’s oversight.
In our limited study we were able to demonstrate

that the quality of osteosarcoma-related information
found in EnglishWikipedia is good but inferior to the
patient information provided by the NCI. In our
opinion, more definitive sources of medical infor-
mation, such as those discussed for osteosarcoma,
should, therefore, be checked regularly by medical
specialists as well as patients and their families.
Callis et al called improving Wikipedia an

‘educational opportunity and professional

1Department of Orthopaedic
Surgery, Medical University of
Graz, Graz, Austria
2Division on Pulmonology,
Department of Internal
Medicine, Medical University of
Graz, Graz, Austria

Correspondence to
Andreas Leithner, Department
of Orthopaedic Surgery, Medical
University of Graz, 8036 Graz,
Austria, EC; andreas.leithner@
medunigraz.at

Received 18 October 2009
Accepted 30 April 2010

J Am Med Inform Assoc 2010;17:373e374. doi:10.1136/jamia.2010.004507 373

Viewpoint paper



responsibility ’, stating that revision of Wikipedia entries should
be incorporated in undergraduate courses and annual meetings
of professional societies.6 Eysenbach and Diepgen suggested that
doctors, medical societies, and associations should critically
appraise internet information and act as decentralized ‘label
services’ to rate the value and trustworthiness of information
found on the internet.7 In particular, the molecular-biology
scientific community has taken this opportunity and has so far
incorporated several specially labeled molecular biology data-
bases into Wikipedia e RNA WikiProject, WikiProteins, Gene-
Wiki, and Proteopedia. It is not clear whether primary
information providers, such as the US National Cancer Institute,
share the responsibility to ‘publish in duplicate’ on their own
definitive ‘in-house’ web sites as well as on public sites such as
Wikipedia. Because Wikipedia and similar sites are easy to find
and easy to read and understand (as was found in our informal
study), it is important that people maintaining these sites
include links to more definitive and comprehensive aggregate
and summary web resources, such as the NCI’s material for
patients and professionals regarding various types of cancer.

As Wikipedia seems to be the first choice for health-related
information found on the internet,8 even for junior physicians,
the responsibility for correctness is high. Although we are aware
of the limitations of this studydsmall sample size in items
tested and in reviewers, as well as the creation of the questions
without external review boarddwe think that its results might
initiate some discussion in the relevant societies, and also maybe
a larger international study on various bone and soft tissue
tumors described in Wikipedia.

CONCLUSION
In conclusion, our study shows that the quality of osteosar-
coma-related information found in the English Wikipedia is good
but inferior to the patient information provided by the NCI. In
particular, in multidisciplinary treated tumors like osteosarcoma,

accurate and complete information found on Wikipedia might
influence patients’ compliance with treatment. Therefore,
non-peer-reviewed commonly used websites offering health
information, such as Wikipedia, should include links to more
definitive sources such as those maintained by the NCI and
professional international organizations on healthcare treat-
ments. Furthermore, frequent checks should make sure such
external links are to the highest quality and to the best-main-
tained aggregate sites on a given healthcare topic.
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Table 1 Osteosarcoma questionnaire presenting the points for each answer for each of the three different websites: (1) the English version of
Wikipedia on osteosarcoma; (2) the patient version of the National Cancer Institute (NCI) website; and (3) the health professional version of the NCI
website

No Question Wikipedia
NCI
patient

NCI
professional

1 What is the incidence of osteosarcoma per 100 inhabitants? 1 0 1

2 Should a biopsy be performed? 3 3 3

3 What is a biopsy? 3 3 3

4 Name three helpful chemotherapeutic agents 3 0 3

5 Should radiotherapy normally be applied? 0 0 3

6 What kind of surgery should be performed? (margins) 0 3 3

7 Are amputations necessary in a large number of cases? 3 3 3

8 What does staging imply? 0 2 3

9 Is a follow-up necessary? If yes, name 2 diagnostic procedures 0 0 1

10 What is the 5 or 10-y prognosis? 3 0 2

11 Prognosis depends on several factors, name 5 3 3 3

12 Which age group is most affected? 2 3 3

13 Might metastases occur? If yes, what are metastases? 3 3 3

14 Name three histological subtypes 0 0 3

15 What symptoms might indicate the presence of a bone tumor (name 2) 3 3 1

16 What is the main localization of osteosarcoma? 3 3 3

17 What late effects are possible after successful treatment? (name 3) 2 3 1

18 Do you find web-links to study centers (EURAMOS)? 0 2 2

19 What are clinical trials? 0 3 3

20 How can you find clinical trials in your area? 1 3 3

Total 33 40 50

EURAMOS, European and American Osteosarcoma Study Group.
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