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ABSTRACT

Introduction: Eustachian Tube Dysfunction (ETD) occurs as a result of failure of the Eustachian Tube (ET) to equilibrate
pressures between the middle ear and the atmosphere, via the nasopharynx. This leads to a plethora of symptoms
including otalgia, temporary hearing loss, aural fullness and tinnitus. Eustachian Tube Balloon Dilatation (ETBD) has
been proven, through numerous studies, to be a safe method of treating obstructive ETD.

Method: 20 websites were located using Google and inclusion/exclusion criteria. The DISCERN website quality
assessment tool was used together with Flesh Reading Ease score and Simple Measures of Gobbledygook (SMOG)
index to assess readability.

Results : Based in the DISCERN quality assessment tool, 55% of the selected websites (11/20) were rated as being
of poor quality, 40% (8/20) were rated as being of average or fair quality and only 1 sites out of the 20 was graded to
be of good quality. The majority of websites -16 out of 20 (80%) - were rated as “difficult to read”. 1/20 websites (5%)
received an average reading grade. The remaining 3 websites (15%) were rated as “easy to read”. 18/20 websites
(90%) had readability ratings below the average reading age of 9 years while the remaining 2 websites (10%) had a
reading age of 9 years or greater.

Discussion: Most of the ETBD websites scored poorly on the topic areas of the DISCERN assessment tool related to
informed consent and discussing complications and these are clearly of great importance, irrespective of the country
where the surgery is performed.

Conclusion: Websites for patient information should be deigned to support a good doctor-patient relationship and
the process of informed consent. Authors of Eustachian tube balloon dilatation patient information websites need to
keep improving websites through the use of multiple readability indexes and tools and consideration of the DISCERN
framework together with other design and usage factors that have a bearing on quality and readability but may not be
captured by standardised assessment tools. A Multi-disciplinary teams approach involving IT staff and patients who
can offer feedback may lead to better results.

Keywords: Eustachian Tube Dysfunction, Eustachian Tube Balloon Dilatation, Simple Measures of Gobbledygook,
Otalgia, DISCERN.
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INTRODUCTION

Eustachian Tube Dysfunction (ETD) occurs as a result
of failure of the Eustachian Tube (ET) to equilibrate
pressures between the middle ear and the atmosphere,
via the nasopharynx. This leads to a plethora of symptoms
including otalgia, temporary hearing loss, aural fullness
and tinnitus'2. The ET also serves a number of other
functions including clearance of middle ear secretions
via its mucociliary mechanism, protection of the middle
ear from reflux of nasopharyngeal pathogens and gastric
contents as well as modulation of excessive voice and
breath sounds. Specific symptoms will vary between
patients and will also depend on whether the ETD is
deemed to be “obstructive” or “patulous” (a tube that is
too patent)®S,

ETD is believed to be prevalent in 0.9% of the general
population?. The exact mechanism of ETD is unknown.
However, various theories for the causes of benign
ETD have been proposed and include negative middle
ear pressure leading to tympanic membrane retraction,
middle ear fluid accumulation, obstruction of the ET orifice
due to adenoid hypertrophy or microbial overload of the
nasopharynx®. Specific complications of ETD include
chronic otitis media, tympanic membrane retraction and
development of a cholesteatoma. Since there is no single
test that will confirm the existence of ETD, in addition to
a thorough history and examination, many Ear, Nose
and Throat (ENT) surgeons will rely on the use of ETD
Questionnaires (such as ETDQ-7) and the findings from
audiograms and tympanograms in order to support a
diagnosis of ETD*%. Principles of ETD diagnosis have
been outlined by a European consensus statement. It is
suggested that ETD is present when the aforementioned
symptoms are experienced for a period of 3 months or
longer together with evidence of tympanic membrane
retraction, with or without negative middle ear pressure,
as confirmed on a tympanogram?.

Guidelines produced by the American Academy of
Otolaryngology-Head and Neck Surgery state that it
is insufficient to rely on “patient reported symptoms
alone” when trying to establish a diagnosis of ETD and
advise that ETDQ7 questionnaires need to be supported
with findings from nasal endoscopy and otoscopy
examination as well as comprehensive audiometry and
tympanometry. Not only does this help to confirm the
diagnosis but also helps to exclude other differentials with
similar presentations. That being said, the academy and
other authors concede that ETD may still be present even
when these tests are reported as normal, highlighting the
importance of a thorough history and focussed clinical
judgement371°,

Conventional ETD treatments include intranasal steroid
sprays, intranasal decongestants and antihistamine
therapy. Surgical procedures used in the past include
insertion of ventilation tubes (grommets), widening of
the ET by surgical debridement or laser tuboplasty and,
in the case of patulous ETD, trans-tympanic membrane

catheter insertion into the ET?8'". However, most of these
treatments have only provided temporary benefit and
refractory ETD can be a source of frustration for patients
and ENT surgeons®®11,

An alternative surgical treatment for obstructive with
longer-term results is Eustachian Tube Balloon Dilatation
(ETBD). First introduced in 2010, this technique involves
inserting an empty balloon supported by a rigid plastic
tube endoscopically via the nose and guiding it via the
ET orifice into the cartilaginous part of the ET whereupon
it is inflated under controlled conditions using set
guidelines to cause ET dilatation. The inflated balloon
causes longitudinal and circumferential crushing of
what is believed to be either inflamed mucosa or sub
mucosal adenoid-like lymphoid hyperplasia within the
cartilaginous ET lumen'®. Justification for the use of
ETBD is not exactly clear-cut for all cases of ETD since
diagnosis can be difficult to determine.

Since its inception over 10 years ago, ETBD has been
proven, through numerous studies, to be a safe method
of treating obstructive ETD. Trial results have shown
that ETBD patients demonstrate clinically superior
responses to this type of treatment compared to groups
of patients treated by medical management alone; these
improvements in baseline symptoms are sustained over a
12-26 month follow-up period?®. According to the literature,
ETBD complications are uncommon. Some of those
reported during trials included failure of normalisation
of post treatment tympanograms or ETD questionnaire
scores (the common measurement of ETBD “success”),
induction of patulous ET, and accidental creation of a
false passage during the procedure*. Other studies have
reported minor epistaxis, self-resolving subcutaneous
emphysema, acute otitis media (the incidence of this was
found to decrease when post-operative antibiotics were
used and minor mucosal lacerations)®.

In the current climate, patients often search for materials
related to their medical condition via the internet, which
occurs as a consequence of limited access to GPs
or outpatient clinic appointments due to long waiting
times'2'3, Additionally, patients and non-ENT healthcare
workers may be poorly informed regarding less
commonly performed ENT procedures like ETBD that are
only performed in certain hospital units. This can lead to
confusion and a demand for sources of information away
from the hospital environment'*". It is imperative that
good websites are available that are designed specifically
to meet the needs of patients and convey vital, good
quality information in a way that is easy to read and
understand.

The average reading age of adults in the UK has been
estimated at 9 years old according to research from the
National Institute for Health and Care Research (NICE)
and National Literacy Trust data estimates that up to 9
million adults in the UK are functionally illiterate and
many struggles to understand basic patient educational
material. This has been shown to have a detrimental
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impact on health outcomes and gives further support to
a need for producing clear material at the right reading
level that can be understood by as many people as
possible'®'”. Therefore, this study will investigate the
quality and readability of ETBD web based patient
educational materials'®°.

METHODS
Search strategy

The most popular UK search engine by market share is
Google with Chrome and Safari being the most frequently
used UK browsers on PC and Apple Mac computers,
respectively?"%, They tend to generate similar search
results according to research??®, ““Eustachian tube
balloon dilation”” was used as the search term on Google.

Inclusion and Exclusion criteria

Inclusion criteria: websites about “Eustachian tube

balloon dilation” for patients.

Exclusion criteria: non-English language websites, journal
articles for health professionals, those requiring logins.

Quality assessment of websites using the DISCERN
instrument

The DISCERN website quality assessment tool was
used??”, The 16 DISCERN questions fall into 3 categories:

1. Reliability of website information (questions 1-8) -
answers are graded from 1-5 to indicate a strong “no” (1
out of 5) or a strong “yes” (5 out of 5).

2. Treatment description (questions 9- 15) - answers are
graded from 1-5

3. Overall website quality (question 16) -here the
website is ranked from low to high quality in the mind
of the assessor based on how many important quality
characteristics are present or missing and given a score
of 1 -5, respectively. A website can be given a maximum
DISCERN score of 80?%2° Table 1 and Table 2.

Readability assessment using Flesch Reading Ease
Score and Simple Measures of Gobbledygook Index

Readability of a text is a measure of how easy it is for
people of different abilities to read and grasp its meaning
based on the language and structure used and the
way the content is organised and presented'. Multiple
readability tools exist. Variation exists between the score
generated by different readability assessment tools and
there can even be variation among the results obtained
when the same tool is used on the same piece of writing
at different times'?2, For this reason it is prudent to use
at least two tools when assessing a piece of work. The
two readability tools that were used in this study were the
Simple Measure of Gobbledygook (SMOG) Index and the
FRE Score.

Readability measuring tools vary in the UK and SMOG
has been shown to produce more consistent scores than
the other tools, is simpler to use and has more recent
validation criteria™®??23, Although traditionally SMOG
was obtained through manual counting of words, new
online calculators can generate results just with a user
entering the website address. This eliminates the risk of
human error and makes results consistent, irrespective
of which person is applying the formula. The SMOG
formula generates a number approximating to the years

Table 1. lllustrates the questions used in the DISCERN instrument®

Section 1: Reliability

Section 2: Treatment choices

Section 3: Summary

. Explicit aims

. Aims achieved

. Relevance to patients

. Sources of information

. Currency (date) of information

. Bias and balance

. Additional sources of information
. Reference to areas of uncertainty
. How treatment works

10. Benefits of treatment

11. Risks of treatment

12. No treatment options

13. Quality of life

14. Other treatment options

15. Shared decision making

16. Overall quality of website

0 N O WD =

©

Table 2. Interpretation of DISCERN scores®'*

DISCERN Score Range
<27
27 -< 39
39-<51
51 - <62
> 62

Quality Rating
Very poor quality
Poor quality
Fair quality
Good quality
Excellent quality
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Table 3. Interpretation of FRE Scores333*

Flesch Reading Ease Score Range
0-<30
30- <50
50 - < 60
60-< 70
70- <80
80- <90
90 - 100

Interpretation
Very difficult
Difficult
Fairly difficult
Standard
Fairly easy
Easy
Very easy

Table 4. Summarised the results for the two groups of Readability scores

FRE Score SMOG Index
Range 32.6 - 86.9 3.2-115
Mean +/- standard deviation 54.5 +/-15.9 6.9 +/-2.02

of education required to understand the article with figure
of 10 suggesting a reader would need to be 10 years
or older to understand the article. Higher SMOG index
numbers suggest a website is more difficult to read. The
SMOG indices for the websites were calculated using a
readability calculator website?*.

The Flesch Reading Ease (FRE) readability score
calculation tool is well recognised in the UK'"2'. This
differs from the Flesch Kincaid Grade Level in the US
where the educational grading systems are different®.
The FRE Score is built into Microsoft Word and can be
calculated relatively easily using this programme and
works on a manual “copy and paste” system where by
text form a website being assessed for readability is
copied and pasted directly into word where a readability
score can be calculated. While easy to use, this has the
problem of inter-rate variability if different portions of
website text are selected. There are also copyright issues
and the burden of time required if multiple websites are
being assessed for readability.

A method that overcomes these problems is to use
an online readability score calculator that delivers a
website readability score once a website address has
been entered. For this reason the same website used to
generate the SMOG index was also used to produce a
FRE readability score simultaneously® Table 3.

RESULTS
Overall website features

34 websites were viewed. 10 (29%) were journal articles
and 4 (12%) were YouTube videos. 20(59%) met the
“patient educational material” inclusion criteria so these
were selected. 2 of the 20 websites (10%) were from the
UK, 17 (85%) of the websites were from the US, and the
remaining website (5%) was from New Zealand.

Quality

The DISCERN scores across the 20 websites ranged from
28-58. The mean DISCERN score was 39 with a standard
deviation of +/- 7.5 and a median score of 37.

Based in the DISCERN quality assessment tool, 55% of
the selected websites (11/20) were rated as being of poor

quality, 40% (8/20) were rated as being of average or fair
quality and only 1 sites out of the 20 was graded to be of
good quality.

Readability
FRE Score

The majority of websites -16 out of 20 (80%) - were rated
as “difficult to read”. 1/20 websites (5%) received an
average reading grade. The remaining 3 websites (15%)
were rated as “easy to read” Table 4.

SMOG Index

18/20 websites (90%) had readability ratings below the
average reading age of 9 years while the remaining 2
websites (10%) had a reading age of 9 years or greater.

Correlation between reading scores

The Pearson rank correlation coefficient gave a score of
r = -0.73 showing a strong negative correlation between
Flesch and SMOG index readability scores.

DISCUSSION

Most of the websites found in this study (90%) were
rated by the SMOG Index as having a readability score
below the average reading age of 9. The Flesch Reading
Ease score rated 80% of the websites as being “difficult
to read.” 5% of the websites were of “average reading
level” and 10% were “easy to read.” Furthermore, the
DISCERN scores rated the quality of these websites as
poor (55%) or average (45%) with only 1 out of 20 given a
“good” score. This means online material may still be of
poor quality even if the reading level is below average and
there isn’t a clear relationship between the quality scores
and the readability scores. Including a larger number of
websites may have made trends between these factors
more apparent.

Websites have been shown to positively influence
patients’ decision-making®3. The websites sampled
here were from 3 different countries (United Kingdom,
United States and New Zealand). One consideration
is the impact different countries and cultures have on
website requirements. Website criteria deemed to be
important may be considered superfluous to requirements
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somewhere else®*, Most of the ETBD websites scored
poorly on the topic areas of the DISCERN assessment tool
related to informed consent and discussing complications
and these are clearly of great importance, irrespective of
the country where the surgery is performed. DISCERN
has also been shown to give consistent results in different
countries. For that reason, shortcomings revealed in this
study cannot be dismissed. A balance has to be achieved
between too much information and neglecting to mention
key facts that may create uncertainty for patients such as
whether a procedure has alternatives, which complications
are most common and what can be done in the event of
certain complication occurring.

Ongoing improvement in the quality and accessibility
of patient information websites about Eustachian tube
balloon dilatation Good website design will require not only
due consideration of DISCERN and readability instruments
and further research with larger sample numbers, but also
the stellar coordinated efforts of multi-disciplinary teams
consisting of healthcare professions, patients who can give
feedback on what changes are require and what designs
are most helpful and the support of financial and IT teams
to correct technical problems as they arise®0.

LIMITATIONS

Only 20 websites were considered in this study; increasing
the number of websites from 20 to 100 would have
provided more insights about the links between quality and
readability. Because quality was assessed only through
the lens of a DISCERN instrument score factors like the
design*!, clarity and lay out of ease of use of the site were
not considered. It would have been useful to include other
scoring systems for website quality that incorporated these
features and expanding the number of sites samples would
provide more insight into these factors.

It would have been helpful to use more than one online
website readability score calculator to check for consistency
of scores. Exploring the correlation between each of those
score would also have given more information about which
readability assessment methods are better matched.

Another important step with obtaining more readability
score would be to correlate the DISCERN website quality
score with the various readability scores and see which
ones were poorly or strongly correlated. This is likely to be
more beneficial not only with a larger sample of websites
but also with multiple readability scores. This would give
greater weight to any findings or recommendations from
such calculations that some readability methods may be
better correlated to the DISCERN quality score than others*.

Although we focussed on websites for this study, patients
use a variety of approaches to gaining information about
operations that include talking to family and friends who
have had similar surgeries, the use of YouTube videos and
social media to gather information and the traditional patient
information leaflets. If a patient has had similar surgery in the
past, they may approach information gathering in a different
way. There is also the impact of media stories about surgeries.

None of these factors where considered in this study and one
possibility for future study would be to combine the approach
of information gathered here on a larger scale with research
about alternative sources of patient information.

We restricted the search term to “eustachian tube balloon
dilatation”. It may have been more prudent to include
broader terms such as “Eustachian tube surgery”, “balloon
dilatation for ears” and surgery for “eustachian tube
dysfunction”. Including broader terms like these may give
a better representation of the terms*® patients may use in
their search efforts and thus provide a more representative
sample for assessment of quality and readability.

CONCLUSION

Websites for patient information should be deigned to
support a good doctor-patient relationship and the process
of informed consent. Authors of eustachian tube balloon
dilatation patient information websites need to keep
improving websites through the use of multiple readability
indexes and tools and consideration of the DISCERN
framework together with other design and usage factors
that have a bearing on quality and readability but may not
be captured by standardised assessment tools. A Multi-
disciplinary teams approach involving IT staff and patients
who can offer feedback may lead to better results.
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