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Introduction

Patient use of the internet for information on health continues to
grow.1,2 Such information can influence the patient/physician
relationship,3 and can also lead to patient harm.4 Direct to
Consumer Advertising (DCTA) via the internet continues to
increase in importance.5,6 DCTA can put pressure on health
care professionals to provide specific treatments not currently
available, or which are expensive. The aim of this advertising is
to persuade the patient to use the product and criticisms of this
type of advertising includes poor explanation of risks, outcomes
etc. In addition, the quality of the information of this website is
not often accredited by organisations such as HON (Health on
the Net). Whilst such advertising is not permitted in the United
Kingdom (UK), access to internet sites outwith the UK is still
likely to influence patients as research suggests that patients
are not influenced by country of origin of websites, even when
the information they seek may be very country specific.7

Of particular interest is the recent trend towards increased use
of DTCA in orthopaedic implants/devices.8 Whilst a number of
studies have looked at the quality of health related information
on the web, this has been directed towards disease where our
knowledge is relatively well established. Hip resurfacing is an
evolving technology9,10,11 and as such generates much
discussion on the web. Further, it is an operation advocated for
young patients9,10,12 who are the most likely to seek health
information on the Internet.3 It was the aim of this study to
identify a method for measuring quality of health information on
the Internet and to use this to identify the quality of hip
resurfacing websites.

Method

Websites with Hip Resurfacing Information

The top six internet search engines (Yahoo, MSN, Google, AOL,
Ask Jeeves and Lycos)13 were used to identify websites
containing information about hip resurfacing. We used the
following key terms “hip resurfacing”, “hip surface replacement”
and “Birmingham hip”. People are most likely to visit the first 10
results generated by a search page7,14 and as such the first
page of each search engine result (containing 10 website links)
was assessed. Sponsored links on the first page were also
assessed. As Google is the largest and most widely used
search engine,13 the first two pages of results generated were
assessed. Websites were excluded if they were; duplicated,
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The assessment tool consisted of the following five categories,
each with select criteria. These categories were credibility,
usability, currentness, total content and disclosure/bias. All
categories were assessed by criteria which each scored one
point for the site. The total score for each of the assessment
categories were added to obtain a total website score. The
categories and criteria are demonstrated in Table I.

A literacy level score (Flesch/Flesch-Kincaid Readability Tests)
was calculated for each website evaluated. The literacy score
was not included in the total website score.

contained no information on hip resurfacing, were not in English,
or if the link to the site was non-functional.

Assessment and Scoring of Websites for Quality on Hip

Resurfacing Information

To date, there is no validated assessment tool for health
information on the internet. An assessment tool was designed
from various published literature and guidelines on health
website assessment.11,15,16,17,18

credibility check. The total score for these sites were compared
to the other sites without an independent credibility check.

Data was summarised using descriptive statistics. Pearson's
correlation was used to assess the relationship between scores
for each of the analysed categories and the total website score.
Reliability of the scores was assessed by computing the intra-
class correlation coefficient between two raters (authors BO and
JC) on a subset of the websites (n=21), which were chosen
randomly. All analyses were done using Minitab (version 14) or
SPSS (version 12) using a significance level of 5%.

Website Grouping

Websites assessed were grouped according to source type.
These were: implant company, doctor, hospital, news,
academic, and other/general public. The average total scores of
the sites in each author class were then compared. Websites
were also separately grouped according to ‘region of origin’
into; UK, North American, Australian, Indian, or European, and
average total score of the sites in each region compared.

Websites, which fulfilled credibility criteria 4 (independent review
/peer review process) and/or fulfilled credibility criteria 5 (Third
party certification or independent quality label eg HON), were
then grouped together as websites with an independent



Results

Three hundred and twenty websites were identified. After
exclusions previously defined, 43 sites were established as
unique and were analysed using the assessment tool. The intra-
class correlation between the two assessors was 0.887
indicating that the assessment of the websites was reliable.

There was strong positive correlation between the score a
website had in each assessment category (Credibility, Usability,
Currentness, Total content, Disclosure/Bias) and the total score
for that website, with strongest correlation existing between total
content score and total score; 0.853 (P < 0.001). Using the total
content sub category of Content (source/relevance), there was
an even stronger correlation to total score = 0.875, (P <0.001)
(Table II).

The average currentness score for all the sites was 1.16 (SD
1.308) out of a possible total of three. However, amongst
websites where there was a means of assessing the
currentness, the most frequent score was the maximum three
points.

With regard to literacy the Flesch Reading Ease score ranged
from seven to 61 with a mean value of 27.3(SD 12.1). Similarly,
the Flesch-Kincaid Grade level confirmed a very high level of
literacy with a range of 16-30, mean value of 22.7 (SD 2.8).

We found for ‘author class’ that academic institutions had the
highest mean (21.3) and hospitals scored the lowest (9.08).
(Table III)

Analysis of region of origin category demonstrated European
sites score the highest (16.0), and Indian sites scored the lowest
(7.50). Scores for the regions; UK, North America, and Australia,
were comparable (between 11.3 and 12.6). (Table IV).

Websites with independent credibility check had a mean total
score of 20.57 (SD 3.91), which was twice that of websites not
having such in place, mean of 10.222 (SD 4.015).

Discussion

Our study demonstrates that the quality of internet information
regarding hip resurfacing is variable. This is in agreement with
other studies of health information provision on the internet 15,20,21

Our study demonstrates a high positive correlation between
total site score and site characteristics such as Credibility,
Usability, Currentness, Content Source/Relevance, Content
Accuracy/Completeness, Disclosure/Bias. These are all easily
assessed by lay consumers and may be of use in guiding them
to better quality information. Furthermore simply by looking for
evidence of an independent credibility check (ie either a clear
statement of an editorial/peer review process, or third party
certification/independent quality label eg HON), we found the
average total score for websites doubled from 10.2 to 20.5 out
of a possible total of 25. This is therefore a simple yet very
effective way of ensuring quality information on the Internet.

In a rapidly evolving field like hip resurfacing, the internet may
appear an ideal medium to disseminate information.
Considering the ease with which such information can be
updated, it is disappointing that the average score for
currentness was 1.16 out of 3. Websites quoting a currentness
date were more likely to have a high currentness score,
probably because the exercise of quoting such a date keeps
the publishers mindful of updating the information.

All the websites required high literacy levels for comprehension.
This has been noted in previous studies,15,22 which assume
information is therefore beyond the comprehension of the
general public. However, this may not be the case as the
majority of health information sought on the internet is by people
with high levels of education.23

As in previous studies academic websites provided the highest
quality of information.15 Implant companies, hospitals and sites
by specific doctors gave surprisingly low quality information,
each scoring less than half the total possible points on average.
In orthopaedics, physicians and hospitals may be the most
common sources of DTCA on the web24, and this low quality of

Table II: Correlation between assessment category scores and total score.

Table III: Descriptive Statistics: Source Categorisation.

The maximum possible score was 30

P value for all correlations <0.001

Table IV: Descriptive Statistics; Regional Categorisation.



information from them is particularly worrying, considering the
trust placed in them by the public. The physician sites in our
study, including those physicians’ sites in Britain, all advertised
the physician’s services. This low quality of information from
websites, which a higher quality might be expected of, has been
observed in other studies,23,25 and adds support to recent
opinion suggesting the UK should not change regulations to
permit DTCA.26 It would perhaps be more beneficial for the
physician/patient relationship, if physicians used the internet
primarily as a vehicle for education, rather than a simple
advertisement tool.

European (excluding UK) sites had the highest score, whilst
Indian sites had the lowest score. UK, North America and
Australia (accounting for 81% of the sites) had similar mean
score of ~ 11.89. Considering that hip resurfacing is particularly
prevalent in the UK, and in addition the guidelines used to judge
the content relied on the UK NICE guidelines, it is perhaps
disappointing that UK websites did not score the highest.

The weaknesses of this study include the fact that it is a single
time snap shot, whilst the internet constantly changes. However,
considering the overall average currentness score was less than
half that available, it is likely that these results are an accurate
reflection of the status of information currently available on the
internet. In addition, only English sites were assessed, and
therefore these results do not represent the entire Internet, with
material published in various languages.

In conclusion, the quality of information regarding hip
resurfacing on the internet is variable; however, perhaps
contrary to expectations, sites by doctors and hospitals perform
relatively poorly. Sites by academic institutions perform best.
Looking for a statement of an independent credibility check is
a simple yet effective way of finding sites with good quality
information and this may apply to other health information
websites.
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