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The explosion of internet usage by patients and the amount
of healthcare information publicly available has led to new
challenges for practising physicians.1,2 The information
available from a third party has important implications for
the doctor–patient relationship and can be used to enhance
the healthcare experience.2,3

Freedom of information on the internet dictates that any-
one can publish information. Therefore, there is a risk that
such information, through ignorance or bias, may be incor-
rect or misleading.4–6 Information of dubious quality or that
is commercially motivated can be misleading, or even
potentially lethal.7,8 Many tools are available to assess
healthcare information on the internet and, although there

is consensus on key criteria, they are still being devel-
oped.9–11 The LIDA Instrument is a validated method of eval-
uating healthcare websites based on three important areas
– accessibility, usability and reliability.12

Search engines are the most commonly used method to
find information on the world wide web. Information exists
about the usage characteristics of search engines in the UK.
Ratings such as the Neilson’s Net rating13 provide data for
the most widely used search engines, and patterns therein.
The five most visited search engines (Google, Yahoo, MSN,
AOL and AskJeeves) field > 90% of all search questions
according to these surveys. Although searches often reveal
thousands of links, a typical user is likely to visit the most
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ABSTRACT

INTRODUCTION The aim of this study was to assess the quality of information available on the world wide web to parents of
children undergoing tonsillectomy.

MATERIALS AND METHODS The main data source was from internet searches using the five most popular search engines and
the keyword ‘tonsillectomy’ with default settings. The first 50 web links in each search were evaluated with the LIDA
Instrument (assessing accessibility, usability and reliability criteria). We also assessed the readability of the sites using the
Flesch reading ease score (FRES).

RESULTS Of the 250 possible links, 113 new links were included the remaining being repetitions, inactive links or restricted
access sites. The websites had an average accessibility score of 42/63 (66.7%; range, 26–57), a usability score of 29/54
(53.7%; range, 7–49), and a reliability score of 17/51 (33.3%; range, 0–49). The Flesch reading ease score was 43.8 (range,
3–84.4).

CONCLUSIONS Health information available on the internet varies greatly. Highly ranked websites on popular search engines
may not be the most reliable. Overall, the websites had low scores for reliability, with poor engagability, content production and
conflict of interest declaration. Patients should be given previously assessed references on the internet to prevent them being
misled by inaccurate or commercially motivated information.
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highly ranked on the list.14 In addition, a major concern for
website developers is how to improve their rankings on
popular search engines, their motives not necessarily being
altruistic.15 Thus, a higher ranked website is no indication
of reliability or relevance.

Another important factor is the structure of websites –
can people understand what information is being con-
veyed?16 For information directed at the public, it is impor-
tant that understanding is not lost behind complex scientif-
ic vocabulary. Readability tests have been designed to indi-
cate how difficult a reading passage is to understand.17 In
the Flesch Reading Ease test, higher scores indicate materi-
al that is easier to read; lower numbers mark harder-to-
read passages. Use of this scale is so ubiquitous that it is
bundled with popular word processing programs such as
Microsoft Word®.

Tonsillectomy is the most commonly performed ENT
operation accounting for 50,531 procedures in English NHS
Trusts (2003–2004).19 Tonsillectomy accounts for over 20%
of all ENT surgery, and is the most commonly performed
operation on children in the UK. It is a low-risk operation
with few complications,20 the majority of which are not seri-
ous. Complications include difficulty swallowing, vomiting,
fever and excessive pain. Postoperative bleeding may also
occur, either soon after the operation while the patient is in
hospital or, classically, 7–10 days post surgery. Post-tonsil-
lectomy sequelae are often harmless, but lead to inappro-
priate calls if the parents are not forewarned. The availabil-
ity of accurate information on the internet (when to seek
medical advice, and what to expect after surgery) could be
useful to allay parents fears and minimise unnecessary
attendances.

Materials and Methods

In October 2006, we searched the world wide web using the
five most commonly used search engines (Google,21

Yahoo,22 MSN,23 AOL24 and AskJeeves25) with the keyword
‘tonsillectomy’. We did not change any of the default
settings, use any plug-ins or use any of the advanced search
options. Thus, the searches were in all languages, and not
limited to the UK. The LIDA Instrument, under the subsets
of accessibility, usability and reliability, was used to assess
the first 50 web links in each of the five searches.

Accessibility
Can all people access the website? The websites should
meet legal accessibility requirements, including W3C and
Bobby standards. The information available should be
without restrictions and outdated HTML code. We checked
this portion of the accessibility test using an online tool for
the LIDA Instrument.12 Additionally, they should work on all
commonly used browsers and platforms (we checked usage

with Macintoshes and Windows operating systems, and four
browsers – Internet Explorer, Safari, Firefox and Opera).
The information should be available full text, without
registration, login or subscription, as this has a higher
impact than information which has restricted access.26 The
maximum possible score was 63.

Usability
Can users find what they need to know? The aspects
assessed included clarity of presentation, consistency of
web-page design, functionality including intuitive browsing
and search facilities, and engagability. The maximum
possible score was 54.

Reliability
Does the site provide comprehensive, relevant and unbiased
information? Features that are indicative of reliability are
regular updates (currency), clear declaration of conflicts of
interest, rigorous methodology for content production and
output. The maximum possible score was 51.

The LIDA scores were considered to be ‘high’ if they
were more than 90%, ‘moderate’ if they were between 50%
and 90%, and ‘low’ if they were below 50%.12

The main text of each website was cut and pasted in to a
word processor (Microsoft Word 2004 for Windows®) after
cleaning the text of HTML tags and links to a reduced for-
mat. Using the grammar checker, a Flesch Reading Ease
Score (FRES) was obtained. The Flesch–Kincaid grade level
formula uses two variables, the average sentence length
(ASL) and the average number of syllables per word (ASW).

FRES = 206.835 – 1.015 (ASL) – 84.6 (ASW) Eq. 1

The formula requires only sentence and syllable data, but
creates a very reproducible and predictable score. Scores
range from 0 (zero) to 100. Standard writing averages
approximately 60–70. The higher the score, the better the
readability. For example, the average FRESs for comic
strips, Reader’s Digest, the Wall Street Journal, and the
Harvard Law Review are 92, 65, 43 and 32, respectively.17

Information so gathered from the five search engines
was pooled and the data analysed.

Results

There were 250 possible web links (50 from each of the five
search engines). Considerable overlap amongst the
websites was identified, especially with the AOL search that
is enhanced by Google. Of the 250 web links, 137 were
repetitions, previously evaluated or restricted access sites.
Thus, 113 web links were evaluated.

All web links were in English, the majority (58) having
been created by centres in the UK. The US contributed 48
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websites, with the remainder from Canada (4) and Australia
(3).

Results are summarised in Table 1 and Figure 1.

Accessibility
The average accessibility score was 42 out of a possible 63
(66.7%). This was fairly well distributed amongst the
websites, with only one website having a high accessibility
score of more than 57 (90%), the remainder being
moderate scores. All websites worked on the four browsers
we tested, and across the Windows and OS X platforms.
Nineteen websites required free registration for access,
while five required a paid registration.

Usability
The average usability score was 29 out of a possible 54
(53.7%). The distribution of this variable was over a wider
range between 7–49. Again, only one website consistently
achieved high scores on clarity, consistency, functionality
and engagability, the majority being in the moderate score
group (69 sites), with the remainder achieving low scores
(43 sites).

Reliability
The average reliability score was 17 out of a possible 51
(33.3%). The range was 0–49, with 89 of the websites being
in the ‘low’ score category. Specifically, the websites scored
low averages in disclosure of sponsorship, and regular
updating of content (6-monthly update for treatment
options, longer for diagnosis and background information).

The overall average LIDA score for the websites was 88.2

(52.5%), bordering on a low score overall. Although this
does not tell us the quality of a specific website, it does give
us an indication of the quality of the websites likely to be
encountered.

Flesch Reading Ease Score
The average FRES was 43.8 (range, 3–84.4). The websites
that had good usability scores also had higher FRESs.

While there were some poor examples of health infor-
mation websites about tonsillectomy, there were two web-
sites that consistently performed well in all the tests. The
first, <www.besttreatments.co.uk>, from the BMJ publish-
ing group had accessibility, usability, reliability and FRE
scores of 80%, 83.3%, 96%, and 83.4, respectively.27

Similarly, a very good interactive and multimedia-enhanced

High score Moderate score Low score
(≥ 90%) (≥ 50%, < 90%) (< 50%)

Accessibility 1 112 0
Usability 1 69 43

Clarity 1 79 33
Consistency 6 91 22
Functionality 2 80 31
Engagability 1 24 88

Reliability 2 22 89
Currency 1 24 88
Conflict of interest 3 54 56
Content production 2 20 91
Content production (suppl) 1 25 87
Output content 4 29 80

Total LIDA score 0 66 47

Table 1 Distribution of number of websites according to LIDA subset scores

Figure 1 Median box distribution
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website was from MedLine Plus from the National Library
of Medicine (NLM). This website had scores of 69.8%,
90.7%, 94.2% and 61.7, respectively.28

Discussion

There is a wealth of information and resources available on
the internet. The quality of such information is subject to
pressures similar to other print or broadcast media.16

Search engines are a popular way to find information on
the world wide web, but the rankings on searches are not
necessarily indicative of quality. Highly ranked websites are
not necessarily the best, although they are more likely to be
the ones first visited. The converse is also true. Worrying
examples included the highly ranked web links of three
commercially motivated sites. These websites were funded
by surgical instrument manufacturers directed at patients,
championing the use of coblation diathermy, laser-assisted
tonsillectomy, and the harmonic scalpel as better alterna-
tives to routine tonsillectomy. Experience from the National
Prospective Tonsillectomy Audit20 has shown that coblation
has a 3-fold higher risk of postoperative bleeding as com-
pared to routine cold steel dissection and haemostasis with
ties. For anxious parents without access to reliable informa-
tion, this has potentially serious implications.

On the other hand, not all information is bad. We found
websites that provided easily understood and accurate
information directed at patients. Two websites27,28 stood out
amongst the rest, but did not feature in all of the searches
done. In addition, their rankings were variable, not neces-
sarily being highly ranked.

This is the first study to look at quality of specific ENT
information on the internet. We evaluated web links that
were most likely to be seen by our average patient. An
exhaustive search beyond the highly ranked links on the
commonly used search engines is unlikely.14

Methods to determine quality of web sites, and especial-
ly those with medical content, are variable. There are many
tools available, but few have been tested for reliability;
those that have are mostly shown to be unreliable. We
chose LIDA as it addresses the issues of accessibility and
usability as well as reliability, and has been validated.

The default settings of search engines are variable
according to the country of origin, and the setting deter-
mined on installation if a plug-in is used.

The FRES is a validated tool in assessing overall read-
ability, but should be used as an indicator only. A monoto-
nous succession of short sentences and simple words can
give high FRES, but may not hold the attention of a reader.
Readability scores are notoriously variable between differ-
ent software, and manual calculation.

Other studies have criticised the available information
on the public domain in other medical branches.

Impicciatore et al.4 evaluated the advice available over the
internet to parents on managing fever in children at home,
and found only four of 41 identified public oriented sites
adhered to published guidelines. Soot et al.29 found a third
of patient-oriented web sites related to peripheral vascular
disease contained misleading information. Greene et al.30

found less than 10% of internet sites relating to lumbar disc
herniation to be of good factual quality, and 34.3% of the
sites to be commercially motivated. Our figures show a sim-
ilar trend in information concerning tonsillectomy.

We believe it is important for clinicians to know what
information is available to their patients.31 It is easy for
anonymous authors to conceal commercial or other con-
flicts of interest, but is not easy for lay-people to discern
genuine insight from otherwise motivated information.
Giving patients references on the internet that have been
previously assessed by the clinician may be a way to over-
come potentially misleading information.

References
1. Coeira E. The internet’s challenge to health care provision. BMJ 1996; 312:

3–4.

2. Jadad AR. Promoting partnerships: challenges for the internet age. BMJ 1999;

319: 761–4.

3. Guidelines for medical and health information sites on the Internet. Principles

governing the AMA websites. <http://www.ama-

assn.org/ama/pub/category/1905.html> [accessed 27 January 2007].

4. Impicciatore P, Pandolfini C, Casells N, Bonati M. Reliability of health informa-

tion for the public on the world wide web: a systematic survey of advice on

managing fever in children at home. BMJ 1997; 314: 1875–81.

5. Eysenbach G, Diepgen TL. Towards quality management of medical information

on the internet: evaluation, labelling, and filtering of information. BMJ 1998;

317: 1496–500.

6. Silberg WM, Lundberg GD, Musacchio RA. Assessing, controlling, and assuring

the quality of medical information on the internet: caveant lector et viewor – let

the reader and viewer beware. JAMA 1997; 277: 1244–5.

7. Bower H. Internet sees growth of unverified health claims. BMJ 1996; 313:

497.

8. Chalmers I. Invalid health information is potentially lethal. BMJ 2001; 322:

998.

9. Kim P, Eng TR, Deering MJ, Maxfield A. Published criteria for evaluating health

related websites: review. BMJ 1999; 318: 647–9.

10. Jadad AR, Gagliardi A. Rating health information on the internet: navigating to

knowledge or to Babel? JAMA 1998; 279: 611–4.

11. Gagliardi A, Jadad AR. Examination of instruments used to rate quality of

health information on the internet: chronicle of a voyage with an unclear desti-

nation. BMJ 2002; 324: 569–73.

12. The LIDA Instrument (full version 1.2). <http://www.minervation.com/mod_product/

LIDA/validation.aspx?o=1101> [accessed 28 January 2007].

13. Neilson Netratings. <http://searchenginewatch.com/reports/

article.php/2156451> [accessed 20 May 2005].

14. Eysenbach G, Kohler C. How do consumers search for and appraise health

information on the world wide web? Qualitative study using focus groups,

14 Roshan 9847-CR online:0f Roshan 9847 15/9/08 11:52 Page 604



ROSHAN AGARWAL ENGLAND ROLE OF INFORMATION AVAILABLE FROM THE INTERNET FOR
PARENTS OF CHILDREN UNDERGOING TONSILLECTOMY?

Ann R Coll Surg Engl 2008; 90: 601–605 605

usability tests and in-depth interviews. BMJ 2002; 324: 573–7.

15. Search Engine Forums. <http://searchenginewatch.com/webmasters/> [accessed

12 June 2006].

16. Wyatt JC. Commentary: measuring quality and impact of the world wide web.

BMJ 1997; 314: 1879–81.

17. Wikipedia: Flesch–Kincaid Readability Test.

<http://en.wikipedia.org/wiki/Flesch-Kincaid_Readability_Test> [accessed 28

January 2007].

18. Readability and its Implications for Web Content Accessibility.

<http://www.wats.ca/show.php?contentid=30> [accessed 27 January 2007].

19. Department of Health. Hospital Episode Statistics, England: Financial year

2003–04. <http://www.dh.gov.uk> [accessed 15 May 2005].

20. The National Prospective Tonsillectomy Audit final report. <https://www.tonsil-

audit.org/documents/ta_finalreport.pdf>. [accessed 31 May 2005].

21. Google. <http://www.google.co.uk> [accessed 12 October 2006].

22. Yahoo! <http://www.yahoo.co.uk> [accessed 12 October 2006].

23. MSN. <http://www.msn.co.uk> [accessed 12 October 2006].

24. AOL. <http://www.aol.co.uk> [accessed 12 October 2006].

25. AskJeeves. <http://www.ask.co.uk> [accessed 12 October 2006].

26. Murali NS, Murali HR, Auethavekiat P, Erwin PJ, Mandrekar JN, Manek NJ et

al. Impact of FUTON and NAA bias on visibility of research. Mayo Clin Proc

2004; 79: 1001–6.

27. Best Treatments – Tonsillectomy.

<http://www.besttreatments.co.uk/btuk/electsurgery/18622.html> [accessed 27

January 2007].

28. MedLine Plus – Tonsils/Tonsillectomy.

<http://www.nlm.nih.gov/medlineplus/tonsilstonsillectomy.html> [accessed 27

January 2007].

29. Soot LC, Moneta GL, Edwards JM. Vascular surgery and the internet: a poor

source of patient-oriented information. J Vasc Surg 1999; 30: 84–91.

30. Greene DL, Appel AJ, Reinert SE, Palumbo MA. Lumbar disc herniation: evalu-

ation of information on the internet. Spine 2005; 30: 826–9.

31. Sheppard S, Charnock D, Gann B. Helping patients access high quality infor-

mation. BMJ 1999; 319: 764–6.

New on-line only case reports

You can access the case reports by using your College-issued Athens username and password to enter the members’ area
of the College website (<www.rcseng.ac.uk/members/annals/>) and following the link to the Annals.

Alternatively, if you type the following URL into the address bar of your web browser <http://dx.doi.org/> and then enter the
DOI in the dialogue box presented on this web page, you will be taken directly to the abstract of the article.

Case report: Tubular ectasia of the rete testis: a diagnostic dilemma doi 10.1308/147870808X303119

RAJESH NAIR, J ABBARAJU, K RAJBABU, F ANJUM, S SRIPRASAD

Case report: A case of intramural oesophageal dissection secondary to nasogastric doi 10.1308/147870808X303128

tube insertion
RICHARD HUTCHINSON, AHMED R AHMED, DONALD MENZIES

Case report: Managing acrometastases treatment strategy with a case illustration doi 10.1308/147870808X303137

V SPITERI, A BIBRA, N ASHWOOD, J COBB

Case report: Very late local recurrence of Ewing’s sarcoma – can you ever say ‘cured’? doi 10.1308/147870808X303146

A report of two cases and literature review
SA HANNA, LA DAVID, PD GIKAS, AJ TINDALL, SR CANNON, TWR BRIGGS

Case report: Henoch–Schonlein purpura with ischaemic bowel doi 10.1308/147870808X303155

SHEMA HAMEED, SASCHA DUA, HUGO W TAYLOR

14 Roshan 9847-CR online:0f Roshan 9847 15/9/08 11:52 Page 605


