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Abstract

Objective. There is limited understanding amongst patients and parents of paediatric patients
regarding adenoidectomy. Most patients access health-related information online. The aim of
this study was to assess the suitability of online information on adenoidectomy.
Method. The term ‘adenoid’ was used to search Google, and the first 50 websites identified
were screened. For each website, the readability and quality were assessed.
Results. Of the 41 websites that met the inclusion criteria, the mean readability scores corre-
sponded to ‘difficult to read’ and university-level reading categories. For the quality of the
websites, the mean score corresponded to ‘fair’ with 39 per cent of the websites containing
either ‘poor’ or ‘very poor’ quality data. The ENT UK information is one of the most readable
and reliable online resources.
Conclusion. The online information on adenoidectomy is largely set at an inappropriate read-
ability level and of variable quality. Surgeons should consider assisting their patients with
online searches regarding adenoidectomy.

Introduction

Adenoidectomy, surgical removal of the adenoids (nasopharyngeal tonsils), is one of the
most common surgical procedures in children in Western countries.1,2 There are a num-
ber of indications for this operation including fluid in the middle ear (otitis media with
effusion) and sleep disordered breathing with or without obstructive sleep apnoea.3

The need adequately to relay healthcare information to patients, highlighted again in
the 2015 Montgomery versus Lanarkshire case, is greater than ever because of an ever-
increasing complexity of healthcare and also the desire of our patients to be better
informed. There is, however, limited understanding of this operation and its indication
amongst patients and parents of paediatric patients; this is partly attributed to its con-
cealed anatomical location.4 Over the past decade, there has been an exponential growth
in access to the internet with as many as 80 per cent of internet users using the internet to
access health-related information.5–7 Up to 98 per cent of parents in Canada have
reported using the internet to search for health information about their child.8 The inter-
net can be conveniently accessed and offers a perceived sense of anonymity and confiden-
tiality when accessing information on sensitive topics.9

However, the internet is a non-regulated resource, and therefore it is difficult to control
what information patients access and the quality, reliability and readability of this infor-
mation.10–13 Patients can find it difficult to navigate and critically evaluate health infor-
mation, with many being unable to distinguish between high- and low-quality
information.14,15 Up to 85 per cent of people access online healthcare information by sim-
ple search of key words using search engines such as Google®, which has more than 92 per
cent of the market share.8,16,17

To date, there has been no study that has examined the quality of online information
regarding adenoidectomy. The aim of this study was to assess the appropriateness of
online information on the surgical procedure of adenoidectomy.

Materials and methods

The search term ‘adenoid’ was entered into Google search engine in July 2020. This term
was selected as Google uses automatic stemming of the search word to include variations
such as ‘adenoidectomy’ and ‘adenoid hypertrophy’. All websites in the English language
were included. It has been shown that most internet users visit fewer than 25 websites
from the search results,18 so to ensure a comprehensive search was conducted, the first
5 pages (50 results) were reviewed. Websites were excluded from further analysis if
they were in non-written format, contained irrelevant information, represented duplica-
tion or were inaccessible.

The following information was retrieved for each website and recorded in a standar-
dised proforma: authorship and type of media (medical, physician, academic, commercial,
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discussion, media and social media). Three validated and com-
monly used readability assessment tools were used to assess
the readability of each website: The Flesch Reading Ease test,
the Flesch–Kincaid grade level and the Gunning Fog Index.
The Flesch Reading Ease test assigns a score of 0–100 for
each website with higher score corresponding to being easier
to read.19 The Flesch–Kincaid grade level corresponds to the
US reading grade level with worsening readability as Flesch–
Kincaid grade level increases.20 The Gunning Fog Index pro-
vides an estimate of the number of years of formal education
required to be able to read and comprehend the text on the
first reading.21 This information is summarised in Table 1.
Microsoft Word® word processing software was used to calcu-
late the Flesch Reading Ease and Flesch–Kincaid grade level
scores, and an online calculator (gunning-fog-index.com)
was used to measure the Gunning Fog Index.22

For each website, the quality of the content was assessed
using three validated methods: the Discern instrument,23 the
Journal of the American Medical Association benchmark cri-
teria24 and the Health on the Net Foundation code certifica-
tion. The Discern instrument is a 16-item standardised set
of criteria for evaluating the quality of health information writ-
ten for the public, such as online information on treatment
choices.25,26 Each website receives a score of 16 to 80, with a
higher score indicating a higher quality and reliability. The
Journal of the American Medical Association benchmark
uses four criteria to examine websites: the authorship, source
of the information, the date of update, and the disclosure of
ownership or conflict of interest.24 One mark is awarded for
the satisfaction of each criterion. The Health on the Net foun-
dation was founded in 1996 as a non-profit organisation that
aims to protect the public from misleading health informa-
tion.27 It does so by providing the Health on the Net
Foundation code certificate to websites that meet quality and
reliability standards. In this study, each website was examined
for the presence of the Health on the Net Foundation code
certificate.

For comparison, the online information on adenoidectomy
from four International Otolaryngology Societies was evaluated:
American Academy of Otolaryngology Head and Neck Surgery
(AAO-HNS),28 the British Association of Otorhinolaryngology –
Head and Neck Surgery (ENT UK),29 the Canadian Society of
Otolaryngology Head and Neck Surgery,30 and the Royal
Australasian College of Surgeons.31 These were analysed for
both readability and reliability in the same fashion as those
found using the Google search.

Based on the type of media, the websites were divided into
two groups: group one (assumed to have a higher quality and
reliability) were medical, physician and academic types and

group two (assumed to have a higher risk of bias) were
media, social media, commercial and discussion websites.
Student t-tests and Mann–Whitney U tests were used to deter-
mine statistical differences between the groups based on the
type of media (group 1 and group 2) and between those that
displayed the Health on the Net Foundation code certification
and those that did not. Statistical analysis was performed using
Microsoft Excel® statistical software. The statistical significance
was defined as a p-value less than 0.05.

Results

Following review of each website, 9 websites were excluded
from further analysis (6 had irrelevant information, 1 was
inaccessible, 1 was a non-written format and 1 was the dupli-
cate of a website already included) leaving a total of 41 web-
sites for analysis. None of the websites included in the
analysis were New Zealand based websites (where the search
was conducted). The year of publication or update was present
on 31 websites (75.6 per cent) with the median year of publi-
cation or update being 2018 (range, 1997–2019). This included
22 medical, 7 commercial, 4 physician, 4 academic, 2 media, 1
social media and 1 discussion website.

The mean Flesch Reading Ease score was 48.1 (± standard
deviation (SD), 19.0) corresponding to the ‘difficult to read’
category. The mean Flesch–Kincaid grade level was 10.8
(± SD, 3.3) with 40 (97.6 per cent) websites scoring above
the recommended level of 6. The mean Gunning Fog Index
was 13.7 (± SD, 3.1) corresponding to university reading level.

The mean Discern score was 43 (± SD, 11.8) which corre-
sponds to the ‘fair’ category. Eleven websites (26.8 per cent)
had poor quality (Discern score of 27–38) and 5 websites
(12.2 per cent) had very poor-quality content (Discern score
of 15–26). The median Journal of the American Medical
Association benchmark criteria score was 2, with 10 websites
(24.4 per cent) scoring only 1 out of 4, and 7 websites (17.1
per cent) gaining the highest mark of 4 out of 4. Of the
included websites, 8 (19.5 per cent) displayed the Health on
the Net Foundation code certification.

When comparing the group of websites that displayed the
Health on the Net Foundation code certification and those
that did not, no statistically significant difference was observed
between the two groups in any of the recorded variables
(shown in Table 2). Similarly, no statistically significant differ-
ence existed between any of the variables recorded when com-
paring the presumptive low risk of bias websites (group 1) with
those websites with presumptive higher risk of bias (group 2).

The overview of readability of quality scores from
AAO-HNS, ENT UK, the Royal Australasian College of

Table 1. Summary and interpretation of the readability and reliability tests

Test name Formula
Result range
(score) Score interpretation

Flesch Reading
Ease

Flesch Reading Ease = 206.835–1.015 ×
(words/sentences) − 84.6 × (syllables/words)

0–100 90–100: very easy; 80–90: easy; 70–80: fairly easy; 60–70:
standard; 50–60: fairly difficult; 30–50: difficult; 0–30: very
difficult

Flesch–Kincaid
grade level

Flesch–Kincaid grade level = 0.39 × (words/
sentences) + 11.8 × (syllables/words) − 15.59

0–12 Minimum US grade level of education required to comprehend
the text on the first read

Gunning Fog
Index

Gunning Fog Index = 0.4 × [(words/
sentences) + 100 × (complex word/words)]

0–20 6: 6th grade; 7: 7th grade 8: 8th grade; 9–12: high school; 13–17:
college; 17+: post-graduate

Discern
instrument

16-point criteria 16–80 63–80: excellent; 51–62: good; 39–50: fair; 27–38: poor; 16–26:
very poor
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Surgeons and the Canadian Society of Otolaryngology Head
and Neck Surgery is outlined in Table 3. None of these
websites displayed the Health on the Net Foundation code cer-
tification. Although comparative statistics were not used, the
ENT UK resource appears to represent the best of the studied
resources for the parameters considered.

Discussion

Despite adenoidectomy being a common operation in oto-
laryngology, its indications, technical details and post-
operative care are not well understood amongst patients.
Therefore, many patients and parents are likely to depend
on online information as a major source of their information.
This study has found the readability and quality of online
information on adenoidectomy to be largely inadequate.
Patient information provided by the surgical training bodies
examined, with the exception of ENT UK, also had less than
desired readability and quality scores.

This study found that most of the websites analysed were
difficult to read, with the Flesch–Kincaid grade level being
above 10th grade. Integral to health literacy is the individual’s
ability to read, understand and use the information gained to
make decisions, consent and follow instructions for treatment.
Regardless of the quality of the patient information, if it is not
readable for the majority of the targeted audience, then it has
failed to inform. The American Medical Association recom-
mends that the readability of patient information material
should be no greater than sixth grade reading level.32

Readability improves when the information is written at or
below the individual’s reading level, particularly when the

reader’s interest in the topic is low.33 Another method for
improving readability is use of illustrations which, when
used correctly, can exceed language and numeracy barriers.34

Other simple measures that can help improve the readability
of a document include using simpler terms and shorter sen-
tences.32,35 However, there is a note of caution: oversimplifying
may make it difficult to convey accurate information.32 This
highlights the need for striking the right balance between sim-
ple information and accurate information.

The mean Discern instrument score for the websites exam-
ined was 43, corresponding to fair quality with only 12 web-
sites (29 per cent) with good or excellent quality material.
Similarly, only 7 websites (17 per cent) fulfilled all 4 Journal
of the American Medical Association score criteria. When
comparing websites that displayed the Health on the Net
Foundation code and those that did not, we found no differ-
ence between the Discern instrument scores or Journal of
the American Medical Association scores (shown in
Table 2). Similarly, when comparing media group 1 (assumed
to have higher quality) with media group 2, we found no stat-
istically significant difference in Discern instrument score or
Journal of the American Medical Association score. In other
words, even if patients screen multiple websites and only
focus on websites which are assumed to have a lower risk of
bias (e.g. medical websites), the quality of the information
does not change. Fortunately, healthcare professionals remain
the primary and the most trusted source of information for
patients.36,37 This places the healthcare professional in a privi-
leged position to educate on the health concern at hand. Our
results highlight that it is imperative for healthcare profes-
sionals to guide adenoidectomy patients and their families to

Table 2. Comparison of readability and quality variables of the websites included in the study* based on display of Health on the Net Foundation code certificate

Variable

Health on the Net Foundation code certificate

P-valueYes† No‡

Flesch Reading Ease score (mean ± SD) 50.6 (18.7) 47.5 (19.4) 0.68

Flesch–Kincaid grade level (mean ± SD) 10.5 (2.8) 10.9 (3.4) 0.79

Gunning Fog Index (mean ± SD) 13.8 (2.7) 13.6 (3.2) 0.87

Discern (mean ± SD) 45.0 (13.7) 42.5 (11.5) 0.60

Journal of the American Medical Association
Benchmark Criteria score (median (range))

3 (1–4) 2 (1–4) 0.13

*n = 41; †n = 8; ‡n = 33. SD = standard deviation

Table 3. Overview of the patient information from International Otolaryngology Societies

Surgical training body

Readability Quality

Flesch
Reading Ease
score

Flesch–
Kincaid
grade level

Gunning
Fog Index Discern

Journal of the American
Medical Association
Benchmark

Health on the Net
Foundation code
display

ENT UK 70.3 7.3 10.4 57 2 No

Royal Australasian College of
Surgeons

49.2 10.7 13.2 58 2 No

American Academy of
Otolaryngology Head and
Neck Surgery

48.1 11.7 14.1 44 2 No

Canadian Society of
Otolaryngology Head and
Neck Surgery

39.2 12.4 15.5 31 1 No
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high quality online information. Based on the results of this
study, the quality of online information, relating to what is a
common surgical procedure, is inadequate.

ENTUKwas found to have themost readable patient informa-
tionon adenoidectomyamongst the InternationalOtolaryngology
Societies examined (shown in Table 3). This website also appeared
in the first 50 results from theGoogle search. In this study, theENT
UK website was amongst the top three most readable websites
across all the three assessment tools examined. In addition, the
information from ENT UK and Royal Australasian College of
Surgeons was considered to be of good quality based on their
Discern scores. The information from the Canadian Society of
Otolaryngology Head and Neck Surgery was found to have the
lowest readability scores and also lowest Discern instrument
score. Although the quality of the information provided by the
International Otolaryngology Societies was largely of fair or
good standard, with the exception of the online information
from ENT UK, they were difficult to read.

• Adenoidectomy is one of the most common surgical procedures in
children in Western countries

• There is limited understanding of this operation amongst patients and
parents

• This is the first study to assess the readability and reliability of online
information about adenoidectomy

• The readability and quality of online patient information on
adenoidectomy is inadequate

• Patients are vulnerable to making decisions based on misinformation or
poorly understood information

• Surgeons should help direct patients to information that is both readable
and reliable

This study has some limitations. The number of websites
examined was relatively small, raising the possibility of a
type II error. However, even if there is a difference between
websites, this study suggests that this difference is so small
that it has little to no real-world impact. The Google search
engine was used in this study as it has been reported as the
dominant search engine. However, other search engines may
conceivably have produced different results. Google also uses
search algorithms based on search location; however, it is
noted that no local websites were retrieved in our search.
This study examined English language websites, with English
being a language spoken by an estimated third of the world’s
population. The results presented here may not be representa-
tive of all the online health information on adenoidectomy.38

In this study, we used three formulas to assess readability.
However, none of these formulas directly measure comprehen-
sion.39 The authors also acknowledge that there are many fac-
tors that influence patients’ ability to read and comprehend
health information, such as formal education, socioeconomic
status, language barriers, intellectual ability and cultural
beliefs. Finally, the result of this study reflects the information
available at the time of the Google search. However, the inter-
net is always evolving with more information constantly being
added and the existing information being regularly updated.

Conclusion

In conclusion, the majority of patients have and will continue
to use the internet to access health-related information.
However, the readability and quality of online patient informa-
tion on adenoidectomy is inadequate. This makes our patients
vulnerable to making decisions based on misinformation,
poorly understood information or both. These data challenge

surgeons to engage with patients’ online reading and to recom-
mend appropriate resources regarding adenoidectomy. In the
longer-term, these data also challenge us as a specialty to
improve the accessibility, readability and quality of resources
that we make available to patients.
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