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Abstract

Background: Because of the wealth of information available on the internet and increasing numbers of
individuals relying on websites as a primary source of information for health-related questions, it is im-
portant that the readability of their content is within the comprehension level of most readers.

Obijective: The study evaluated the quality and readability of English-language Internet information for
tinnitus.

Research Design: Analysis of Internet websites on tinnitus.
Study Sample: A total of 134 websites with tinnitus information.

Data Collection and Analysis: Three key words (i.e., tinnitus, ringing in the ear, and buzzing in the ear)
were entered in five country-specific versions of the most commonly used internet search engine in Au-
gust 2016. For each of the 15 searches, the first 20 relevant websites were examined. After removing
duplicates, a total of 134 websites were assessed. Their origin (commercial, nonprofit organization, gov-
ernment, personal, or university), quality (Health On the Net [HON] certification and DISCERN scores),
and readability (Flesch Reading Ease score, Flesch-Kincaid Reading Grade Level Formula, and Simple
Measure of Gobbledygook) were assessed.

Results: Most websites were of commercial (49.3%) or nonprofit organization (38.8%) origin. Their qual-
ity and readability was highly variable. Only 13.5% of websites had HON certification. x analysis showed
that there was significant association between website origin and HON certification [x%(4) = 132.9, p <
0.0001]. The mean DISCERN scores were 2.39. No association between DISCERN scores and website
origin was found. Readability measures showed that on average, only people with at least 10-12 yr of
education could read and understand the internet information for tinnitus in websites. Almost all the web-
sites exceeded the most stringent reading level recommended for health information.

Conclusions: The results highlight great variability in the quality and readability of health information,
specifically for tinnitus in the internet. These findings underscores the need for stakeholders (e.g., web-
developers, clinicians) to be aware of this and to develop more user-friendly health information on web-
sites to make it more accessible for people with low literacy.

Key Words: health information quality, health information readability, internet health information, tinnitus
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INTRODUCTION

sound in the head or ears without an external

stimulus (Tunkel et al, 2014). It is estimated that
tinnitus affects between 10% and 15% of adults globally
(Baguley et al, 2013; Tunkel et al, 2014). An estimated
10% of those affected report their tinnitus to be distressing
(Sindhusake et al, 2003). There is no cure for tinnitus.
However, clinicians provide informational counseling to
help people cope with their perception of and reaction
to tinnitus (Folmer et al, 2004; Bauer and Brozoski, 2011).

The current evidence reveals a lack of a viable phar-
macological treatment for tinnitus suffers (Baguley
et al, 2013). Noble (2012) points out that either a phys-
ical approach or a behavioral/psychological approach
may be beneficial treatments for tinnitus. A physical ap-
proach aims to moderate or remove the tinnitus signal.
A behavioral and/or psychological approach uses effec-
tive acoustic amplification to mask the tinnitus, poten-
tially with the addition of biofeedback. Treatments using
patient education, either through explaining how tinnitus
arises or by helping individuals habituate to their tinni-
tus, has a stronger base of evidence to recommend them,
in particular cognitive behavior therapy (Martinez-Devesa
et al, 2010; Hesser et al, 2011). It follows that clinicians
need to provide information in an easily understandable
and usable way for their patients to help them achieve
the best possible health outcomes (Loumidis et al, 1991).
This information can come in the form of printed material,
orally presented information, or online material.

As internet access, knowledge of use, and ease of use
have increased in recent years, so has the availability of
health-related information to the average health client.
Fox (2014) reported that 79% of American internet
users seek health-related information on the internet.
According to Couper et al (2010), the internet is second
only to direct clinician advice in terms of influence when
making health-related decisions. With the ever-improving
technology of smartphones and other “smart” devices
allowing for nearly instantaneous answers to health-
related questions, it is likely that the reliance on the
internet as a source of health information will continue
to increase. However, for clients to obtain and compre-
hend health-related information on the internet, the in-
formation must be presented at a level that can be easily
understood. The National Adult Literacy Survey
(Kirsch, 1993) reported that the average reading grade
level (RGL) for American adults is about a seventh
RGL. The RGL can be defined as the number of years
of US education required to understand a text (Ley
and Florio, 1996). Researchers in the field of health lit-
eracy have recommended that information accessible to
the public should be written at about a fifth or sixth
RGL (Doak et al, 1996; Weiss and Coyne, 1997).

T innitus has been defined as the perception of
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Previous research assessing readability in the field of
audiology and otolaryngology has examined the read-
ability of patient-assessment questionnaires (Kelly-
Campbell et al, 2012) and patient-reported outcome
questionnaires (Atcherson et al, 2011), as well as otolar-
yngology websites (Eloy et al, 2012). Further research
in the field of audiology has examined the readability of
materials on the American Speech-Language-Hearing
Association website (Atcherson et al, 2014), as well as
the readability of websites dedicated to information
on hearing loss (Laplante-Lévesque et al, 2012). In all
the above-mentioned studies, the readability of the in-
formation examined was found to be well above the rec-
ommended fifth to sixth RGL, with readability in some
cases even exceeding 17 yr of education (Eloy et al,
2012).

Because of the wealth of information available on the
internet and increasing numbers of individuals relying
on websites as a primary source of information for
health-related questions, it is important that the read-
ability of their content is within the comprehension
level of most readers. In a systematic review of the lit-
erature, Laplante-Lévesque and Thorén (2015) report-
ed poor readability of Internet information on hearing
and hearing loss. Joseph et al (2016) analyzed patient
education materials from six of the leading behind-
the-ear hearing aid manufacturers and from popular
hearing aid information websites. They found that the
average RGL for patient education materials and profes-
sional organization websites was at a tenth-RGL, well
above the current recommendations for readability. As
such, they recommended a simplification of materials
and websites that are directed toward health clients.

In addition to readability element, the quality of the
website can be an assessed. Having the Health On the
Net (HON) certification is an indication that the web
developers adhere to good practice guidelines and prin-
ciples recommended to having good quality information
and formatting in the website (Boyer et al, 1998). While
HON certification is gaining popularity, few web devel-
opers are aware of it and for this reason, only a small
percentage of websites may have this certification. In ad-
dition, researchers and clinicians can use the DISCERN
instrument for rating websites on various quality indi-
cators (e.g., authorship; attribution; disclosure; how up-
to-date the information is) (Charnock et al, 1999).

Moreover, the website origin may have some bearing
toward the quality, accuracy, and readability of infor-
mation provided (Laplante-Lévesque et al, 2012; Hsu,
2017). For example, websites from commercial, univer-
sity, and government origins may have a higher quality,
when compared with personal webpages or blogs. This
could be due to the fact that commercial, university, and
government organizations may have more resources to
spend on websites when compared with websites of non-
profit or personal origin.
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Accessibility of Tinnitus-Related Information

While hearing loss may be a more familiar topic for
general people, according to Google Trends, “tinnitus”
is more commonly searched topic on the internet when
compared with “hearing loss.” Tinnitus is a relatively
prevalent and somewhat complex complaint that often
presents in patients alongside stress, anxiety, insom-
nia, or depression (Fackrell et al, 2012). Atcherson
et al (2011) analyzed 15 patient-report outcome ques-
tionnaires on tinnitus and found that most of the ques-
tionnaires analyzed exceeded the recommended fifth
to sixth RGL. General practitioners (GPs) in England
have reported referring patients with tinnitus to fa-
vored websites as a preferred medium of treatment
(El-Shunnar et al, 2011). E1 Shunnar et al (2011) reported
an analysis of the quality of information contained in
ten online sources commonly used by GPs in England
using the DISCERN instrument (Charnock et al, 1999).
Findings revealed that not a single website contained
comprehensive information for GPs related to tinnitus
assessment or management. However, even with a rela-
tive abundance of tinnitus-related information on the in-
ternet (El-Shunnar et al, 2011), studies examining the
readability and quality of tinnitus-related websites are
sparse.

The purpose of the current study was to assess the
quality and readability of English-language internet in-
formation available about tinnitus.

METHOD

here was no ethical approval required for this

study. The study design was inspired by previously
published studies on quality and readability of internet
information on speech and hearing disorders (Laplante-
Lévesque et al, 2012; Atcherson et al, 2014; Joseph et al,
2016).

Search and Selection Strategy

A group of professionals (n = 6) and people experienc-
ing tinnitus (n = 8) were asked to provide key words
that they or their patients would use while searching
for “tinnitus” information online. The primary key
words were identified from the panel and entered in
Google Trends (www.google.com/trends). Google Trends
compiles any given keyword’s relative frequency as a
search term in Google over time. From this trending
analysis, three key words based on their frequency were
identified. Those key words were: tinnitus, ringing in the
ear, and buzzing in the ear.

These three key words were entered into five country-
coded Top-Level Domains (ccTLDs) for which there was
a Google country-specific search engine. These ccTLDs
were Australia, Canada, India, United Kingdom, and

United States. These ccTLDs were most frequently
used English-language search engines. The five country-
specific search engines were used to include diverse
websites. Although there was much overlap in the web-
sites found in each country-specific search, there were
some new websites found in each country-specific search.

This process resulted in 15 separate searches (3 key
words X 5 ccTLDs). For each search, the first 20 web-
sites (to cover the first two pages in Google search) from
each search that met the inclusion criteria were in-
cluded in analyses. Duplicate websites (i.e., those iden-
tified by more than one search term or more than one
ccTLD) were removed from the analysis. To be included
in the analysis, the website must (a) be in English lan-
guage, (b) provide information about “tinnitus” and its
treatment, (c) not be identified as advertisement, news,
images, and/or videos by Google; and (d) be classifiable
as commercial, nonprofit organization, government, per-
sonal, or university.

Quality Assessment

Two measures were used in the quality assessment of
the information in the websites.

HON certification (Boyer et al, 1998): The HON code
of conduct helps standardize the reliability of medical
and health information available on the World-Wide
Web. Websites having HON certification are known
to have higher reliability and credibility of information
when compared with websites that do not have HON
certification. Verification of HON certification is pro-
vided online at http://www.hon.ch/. Websites are en-
tered in the search and are identified as certified or not.

DISCERN

The DISCERN scale has 16 items. The scores for each
item can range between 1 and 5, and higher scores in-
dicate better quality. Please note that DISCERN is not
an abbreviation. Rating of 1 indicates that the answer to
the item is a definite no (i.e., quality criterion has not
been met at all), rating of 2—4 indicates answer to the
item is partial (i.e., quality criterion has been met to
some extent), and a rating of 5 indicate answer to the
item is a definite yes (i.e., quality criterion has been
completely met). Items 1-7 assess the publication reli-
ability; items 8-15 assess how good the quality of infor-
mation on treatment choice is; and item 16 assess the
overall quality. One researcher rated each website
based on the 16 items for quality rating (Charnock
et al, 1999). A second researcher rated 60% of the web-
sites and any disparities were discussed and a consen-
sus reached. Both researchers used the DISCERN
handbook and questionnaire in their analysis of each
website. Before analysis of tinnitus websites, both re-
searchers had completed the DISCERN rating for five
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websites on hearing loss, which were not a part of
this study and discussed inconsistencies between their
ratings.

Readability Assessment

Readability of the website text was assessed using
Oleander Software (http://www.oleandersolutions.com/).
There are number of available readability measures,
but currently there is no standard for choosing read-
ability formulas (Breese and Burman, 2005). For this
reason, the three readability measures most widely used
were selected (Ley and Florio, 1996). These included the
following:

Flesch Reading Ease (FRE; Flesch, 1948) formula
measures the readability of the text written between
Grade 5 and college-graduate level. The FRE is mea-
sured as a reading ease score, with 0 indicating that
the text is very difficult to read and 100 indicating
that the text is very easy to read. The FRE assesses
at least three 100-word passages from the text by taking
into account the average words per sentence and the av-
erage syllables per word. The FRE is highly correlated
with other readability measures (Meade and Smith,
1991).

The Flesch-Kincaid Reading Grade Level (F-K RGL)
formula was adapted from the FRE, and reports the re-
sults in an equivalent RGL. The availability of F-K RGL
as a Microsoft Word tool makes it convenient for health-
care professionals. The FRE and F-K RGL formulas
have been criticized as underestimating the RGL of a
passage (and hence, would overestimate how readable
the passage is) because they require that individuals
reading at the calculated level only need to comprehend
75% of the text (D’Alessandro et al, 2001).

The Simple Measure of Gobbledygook (SMOG;
McLaughlin, 1969) estimates the RGL based on an ex-
amination of ten consecutive sentences selected from
the beginning, middle, and end of a text. The SMOG
takes into account the number of words containing
three or more syllables. It is valid between the 3rd
and 19th RGL (Kahn and Pannbacker, 2000). It repre-
sents one of the most exacting readability measures
(Walsh and Volsko, 2008) because it calculates RGL
based on 100% comprehension of the text and is there-
fore a preferred measure by many health-care profes-
sionals (D’Alessandro et al, 2001; Wang et al, 2013;
Shoemaker et al, 2014).

Data Analysis

Data were analyzed using the IBM SPSS Statistics
22 software. In the first instance, descriptive statis-
tics were explored. In addition, the following statistics
were used: x? test, t-test, analysis of variance (ANOVA),
Pearson’s correlation, and interclass correlation
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coefficient. Assumptions of normality were tested and rel-
evant data were transformed to achieve normality as nec-
essary. An alpha level of 0.05 was used to determine
significance for all statistical analyses, and Bonferroni
correction was applied for multiple comparisons.

RESULTS

I n total, 300 websites were assessed (3 key pair words
X 5 ccTLDs X 20 first appearing websites meeting
the inclusion criteria), and after excluding the dupli-
cates, 134 websites were included in the analysis. Table 1
provides information about website origin, summary of
quality, and readability measures.

Origin

Each website’s origin was recorded: 66 (49.3%) of the
websites were of commercial origin, 52 (38.8%) of
the websites were of nonprofit organization origin, 7
(5.2%) of the websites were of government origin, 3
(2.2%) of the websites were of personal origin, and 6
(4.5%) of the websites were of university origin. x> anal-
ysis showed that distribution of websites based on their
origin are not equal [}?(4) = 127.3, p < 0.0001].

HON Certification

Only 18 of the 134 websites (i.e., 13.5%) had obtained
HON certification. x> analysis showed that there was
significant association between website origin and
HON certification [y*(4) = 132.9, p < 0.0001]. None
of the websites that were of a personal or university or-
igin had HON certification. However, 12%, 13.5%, and
42.9% of commercial, nonprofit organization, and gov-
ernment websites, respectively, had the HON certification.

Table 1. Website Origin, Quality (HON Certification and
DISCERN Scores), and Readability (FRE Score, F-K RGL
Formula, and SMOG) for the 134 Websites

(Mean = SD
Percentage [Range])

Origin (%) —

Commercial 49.30

Nonprofit organization 38.80

Government 5.20

Personal 2.20

University 4.50
Quality: HON certification —

Yes 13.40

No 86.60

Quality: DISCERN scores —
Readability: FRE score —
Readability: F-K RGL formula —
Readability: SMOG —

Note: SD = standard deviation.

2.39 = 1.2 (1-5)
47.82 + 13.4 (6-81)
10.27 + 2.5 (5.8-18.6)
11.85 + 2.2 (7.7-19)
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These results indicate that the websites that were of
government origin were more likely to have HON cer-
tification compared to all other origins.

DISCERN Scores

Table 2 provides details of DISCERN scores for each
item. The items 14 (i.e., Is it clear that there may be
more than one treatment choice?), 1 (i.e., Are the aims
clear?), and 6 (i.e., Is it balanced and unbiased?) had the
highest DISCERN scores, whereas the items 11 (i.e.,
Does it describe the risk of each treatment?) and 12
(i.e., Does it describe what would happen if no treat-
ment is used?) had the lowest DISCERN scores.

The first 15 items of DISCERN provide information
about a specific aspect of quality, whereas the item
16 is an overall quality measure based on the 15 differ-
ent aspects. Hence, the following analysis was based on
the overall quality (i.e., DISCERN item 16). For item 16,
the low rating (i.e., 1) indicates serious or extensive
shortcomings, moderate scores (i.e., 2—4) indicate po-
tentially important but no serious shortcomings, and
high ratings (i.e., 5) indicate minimal shortcomings.
The total DISCERN scores were not normally distrib-
uted and presented a positive skew. Hence, logarithmic
transformation of data was performed before the statis-
tical analysis. However, the original DISCERN scores
have been reported for the ease of interpretation.

The DISCERN scores ranged from 1 to 5 with a mean
of 2.39. Table 3 provides mean and standard deviation
of DISCERN scores for tinnitus websites based on its
origin. The ANOVA results [F(4, 129) = 0.85, p = 0.49]
showed no difference in DISCERN scores based on
the origin of websites.

The DISCERN ratings of all the 134 websites were
performed by one of the researchers (A.L.D.) and an-
other researcher (A.F.) performed randomly selected
sample of websites (i.e., 60%). The interrater agreement
for DISCERN was high as indicated by the interclass
correlation coefficient of 0.86. This was comparable to
earlier reports, which have reported interclass correla-
tion coefficient of 0.82 (Ademiluyi et al, 2003) and 0.88
(Laplante-Lévesque et al, 2012).

Readability

Table 4 provides details of readability measures
based on website origin. FRE score had a mean of
47.82 with a range of 6-81. FRE scores can be trans-
lated into F-K RGL Formula. The F-K RGL Formula
had a mean of 10.27 with a range of 5.8-18.6. The
SMOG had a mean of 11.85 with a range of 7.7-19.
These results suggest that on average, people required
at least 10-12 yr of education to read and understand
tinnitus websites. One-way ANOVA showed no signifi-
cant difference in FRE score [F(4 129) = 0.35, p = 0.84],
F-KRGL Formula [F(4,129) = 0.22, p = 0.93], and SMOG
scores [F(4120) = 0.07, p = 0.99]. These results suggest
that the readability was not dependent on website ori-
gin. Table 5 presents the percentage of tinnitus web-
sites exceeding the recommended health literacy level
of fifth to sixth RGL and the average US adult grade
level of seventh to eighth RGL. Virtually all the web-
sites exceeded the most stringent reading level recom-
mended for health information. In addition, over 83%
exceeded the average US adult RGL.

The FRE Score had moderate negative correlation
with SMOG (Pearson’s correlation coefficient r = —0.47,

Table 2. DISCERN Quality Criteria for Consumer Health Information on Treatment Choice (Charnock et al, 1999)

[tems Mean (SD)
1. Are the aims clear? 2.75(1.4)
2. Does it achieve its aims? 2.07 (1.1)
3. Is it relevant? 2.05(1.2)
4. |s it clear what sources of information were used to compile the publication (other than the 2.04 (1.4)
author or procedure)?
5. Is it clear when the information is used or reported in the publication was reported? 2.16 (1.5)
6. Is it balanced and unbiased? 2.75(1.3)
7. Does it provide details of additional sources of support and information? 2.33(1.3)
8. Does it refer to areas of uncertainty? 2.56 (1.2)
9. Does it describe how each treatment works? 2.26 (1.4)
10. Does it describe the benefit of each treatment? 2.19 (1.3)
11. Does it describe the risk of each treatment? 1.46 (1.0)
12. Does it describe what would happen if no treatment is used? 1.47 (0.9)
13. Does it describe how the treatment choices affect overall quality of life? 1.98 (1.1)
14. Is it clear that there may be more than one treatment choice? 3.23 (1.5)
15. Does it provide support for shared decision-making? 1.96 (1.2)
16. Based on the answers to all the above questions, rate the overall quality of the publication as a 2.39 (1.2)

source of information about treatment choices.

Note: Mean and standard deviation (SD) for each items of the scale for 134 websites assessed.
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Table 3. DISCERN Scores for Websites Based on the
Origin (Mean and Standard Deviation [SD])

Website Origin Mean (SD)
Commerciall 2.23 (1.1)
Nonprofit organization 2.60 (1.2)
Government 2.57 (0.9)
Personal 2.00 (1.0)
University 2.33(1.6)

p < 0.01), F-K RGL formula had a strong negative
correlation with SMOG (» = —0.81, p < 0.01), and FRE
Score had a strong negative correlation with F-K RGL for-
mula (r = —0.81, p < 0.01).

Association between Quality and Readability

The association between quality and readability of
websites was assessed using the Pearson’s correlation
test between DISCERN scores and readability measures.
DISCERN had a small negative correlation with FRE
Score (r = —0.26, p < 0.01), had a small negative corre-
lation with F-K RGL Formula (» = 0.20, p < 0.05), and
had no statistically significant correlation with SMOG.

DISCUSSION

his study assessed quality and readability of English-

language internet information available for tinni-
tus. Results were consistent with other research which
has demonstrated that a large portion of internet
health-care information is written at RGLs, which
are too high for many American adults to comprehend
(Laplante-Lévesque et al, 2012; Laplante-Lévesque and
Thorén, 2015). The mean FRE score indicated that the
reading level was difficult on tinnitus websites. The F-K
RGL and SMOG RGL suggested the websites were written
well above the recommended levels of fifth or sixth grade.
Minimal differences existed across the website origin; in
that, all websites exceeded the recommended readability
levels. Moreover, both DISCERN and HON certification
results indicated that the quality of websites was low.

Quality of Tinnitus Website Information

Even websites that meet the recommended readabil-
ity levels need to maintain high-quality information. It

has been documented repeatedly that both clients
(Couper et al, 2010; Fox, 2014) and practitioners (El-
Shunnar et al, 2011) often rely on the information
obtained from websites. As such, it is imperative that
the information contained on these sites is accurate, un-
biased, and complete.

Examination of the tinnitus-related websites in the
current study found the quality of information on the
sites to be significantly lacking. HON certification
was found for only 13% of the examined sites, indicating
that most websites searched had no standardized qual-
ity certification, verifying that the information con-
tained was accurate and unbiased.

Of the 16 items on the DISCERN, only item 14 (i.e., Is
it clear there may be more than one treatment choice?)
received an average rating of over 3. Four of the 16
items received an average rating of less than two.
According to the DISCERN guidelines, a rating of 1 in-
dicates that the quality criterion has not been met at all
and a rating of 2—4 indicates that the publication only par-
tially meets the quality criterion being considered. The
overall quality of the websites (i.e., item 16) in this study
received a mean score of 2.39, indicating that there were
potentially important shortcomings in the searched sites.

Why do we see such a lack of high-quality websites
related to tinnitus? In examining the types of websites,
it was found that most searched sites were commercial
in nature. Because there is no true, documented “cure”
for tinnitus, management strategies are aimed at less-
ening the impact of tinnitus. In many cases, this is ac-
complished by making the tinnitus less noticeable or
bothersome through the use of maskers, relaxation
techniques, over-the-counter, herbal, or dietary supple-
ments, home remedies, or other treatments. Different
management strategies have led to a plethora of com-
mercially based websites. In this study, many of these
sites gave enough information on tinnitus to sell a prod-
uct, but did not necessarily give sufficiently accurate
and unbiased information. Further, the nature of tinni-
tus is such that each individual who suffers from it ex-
periences it differently. Many websites shared personal
experiences and success stories, which, while helpful in
some cases, do not always give accurate and impartial
quality information.

It should be noted that the lowest scoring items on the
DISCERN were those relating to potential treatment

Table 4. Readability Scores for Website Based on the Origin

Website Origin (n) Mean (+£SD)

All websites Commercial Nonprofit Government Personal University
Readability measure (n = 134) (n = 66) (n =52) (n=7) (n=23) (n =16)
FRE score 47.82 (£13.4)  47.27 (£13.4) 4854 (¥13.4)  46.14 (¥12.5) 5533 (*£10.9)  45.83 (+16.8)
F-K RGL 10.27 (=2.5) 10.43 (x2.7) 10.16 (x2.4) 10.3 (£2.7) 9.40 (x£2.0) 9.85 (*£2.4)
SMOG RGL 11.85 (+2.1) 11.91 (x2.2) 11.76 (x2.2) 11.98 (x2.3) 12.13 (%1.6) 11.61 (x1.8)

Note: SD = standard deviation.
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Table 5. Percentage of Consumer Articles Exceeding the
Recommended Health Literacy Levels and Those
Exceeding the Average U.S. Adult Reading Grade Level

FRE (%) F-KGL (%) SMOG (%)

Grade Levels

Exceeds fifth to 99.3 100 100
sixth grade
(recommendation)

Exceeds seventh to 82.8 94.8 100

eighth grade
(U.S. adult average)

risks, effects that treatments may have on quality of
life, and impact if no treatment was used. As stated pre-
viously, possibly because of the commercial nature of
many of the websites, treatment risks were often not
discussed, potentially to sell a product. Those sites that
were personal in nature tended to share success stories
rather than discuss potential treatment risks. Even
websites designed primarily for educational purposes
often lacked a discussion on potential treatment risks,
and effects that treatments may have on quality of life.

Overall, the quality of the websites examined in this
study was generally poor. These findings suggest the need
for improved accountability and accuracy for tinnitus-
related websites. The standard of quality of internet infor-
mation related to tinnitus (and other health-related mat-
ters) should be raised so that clients can feel confident in
trusting internet information. Practitioners and clients
alike should be aware of certifying agencies (e.g., HON)
and quality measures when searching for tinnitus-related
information.

Readability of Tinnitus Website Information

Raising the quality standard of tinnitus website in-
formation would be a somewhat futile undertaking if
the readability levels of the websites remain above
the recommended reading levels for adults. As stated
previously, tinnitus is a complex complaint that often
presents alongside other disorders, such as insomnia,
depression, or anxiety (Fackrell et al, 2012). In addition,
tinnitus may present differently from person to person,
and management strategies may have differential re-
sults. Due to the inherent complexities in the symptom-
atology and diagnostic process, as well as the variability
in management strategies, decreasing readability lev-
els while maintaining high-quality information is no
small task.

Findings in this study suggest that the vast majority
of tinnitus-related websites are well above the recom-
mended readability levels and not accessible to the av-
erage client. Why is the readability level for tinnitus
websites (and other health-related websites) so high?
Laplante-Lévesque et al (2012) stated that readability
is the ease with which information can be read and un-

derstood. According to these authors, readability of a
document is affected by both jargon (e.g., the use of
words that are specific to a particular context and which
may be misunderstood outside that context) and com-
plex linguistic structures (e.g., polysyllabic words and
lengthy sentences), both of which were commonly used
in the tinnitus-related websites searched in this study.

Moreover, it important to understand the difference
between “readability” and “health literacy.” The WHO
(2017) defines health literacy as the cognitive and social
skills that determine both the motivation and the abil-
ity of people to access health information and to under-
stand and use that information. Using this definition,
readability can be seen as one aspect of health literacy,
but is not a proxy measure for health literacy.

When we examine the tinnitus websites carefully, it
is clear that polysyllabic words such as tinnitus are very
common. Having polysyllabic words in a passage by def-
inition reduces the readability of the passage, as mea-
sured by the readability formulas that assess syllable
count. That is, the passage will be more difficult to read
for people with low reading abilities, compared with
passages that contain fewer syllables (or syllables per
word). However, repetition of words can potentially fa-
cilitate health literacy by promoting the understanding
of the concept and bringing the jargon or polysyllabic
word into the reader’s vocabulary. The only way to truly
understand the effect of repeating polysyllabic or jargon
words (such as tinnitus) on a reader’s health literacy is
to obtain behavioral measures of comprehension (e.g.,
the Cloze test or a comprehension task).

This study was focused on readability. Improving
readability can potentially make health information
more accessible to people with low reading abilities,
which is one aspect of health literacy. Future work
needs to focus on the larger issue of promoting health
literacy for people who experience tinnitus. It is not
enough to simply improve readability. To improve
health outcomes, the larger goal of improving health lit-
eracy must also be achieved.

Association between Quality and Readability

Some association between quality (i.e., DISCERN)
and readability (i.e., FRE Scores, F-K RGL Formula)
was noted. These results indicated that websites with
higher quality also had lower readability, which sug-
gest that some websites had accounted for both quality
and readability of the information to facilitate compre-
hension of its content by its users.

Reconciling Quality and Readability of Tinnitus-
Related Information

In examining these findings, it seems necessary to find
a “middle-ground” to reconcile the need for high-quality,
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accurate information, while still maintaining a readabil-
ity level that is consistent with that of the average client.
How should this be accomplished with regard to tinni-
tus? As discussed previously, tinnitus is a complex com-
plaint that, in most cases, requires a significant amount
of description and discussion to maintain accuracy and
quality. Readability, on the other hand, signifies relative
ease of reading and understanding written text. There-
fore, at least in the realm of tinnitus, quality and read-
ability seem to be opposing factors. However, readability
is influenced by factors such as word complexity and sen-
tence length (Laplante-Lévesque et al, 2012). Therefore,
there are simple steps that can be taken to ensure low
levels of readability while still maintaining high-quality
information. Terms should be clearly defined at the out-
set, and the use of polysyllabic, complex, jargon words
should be avoided. Furthermore, the sentence structure
should remain simple, eliminating the use of complex
clauses and lengthy sentences. Accurate, high-quality in-
formation is still maintained in this way, but the com-
plexity of the vocabulary and syntax is reduced,
thereby lowering the readability level and allowing ac-
cessibility to the public. For example, take the following
sentence: “While it is commonly referred to as ‘ringing
in the ears’, tinnitus can manifest many different per-
ceptions of sound, including buzzing, hissing, whistling,
swooshing, and clicking” (www.ata.org). This sentence
could be made easier to read by simplifying both the
structure and word complexity. For example, “Tinnitus
is often called ‘ringing in the ears’. But, it does not
sound like ringing to everyone. Some people report that
it sounds like buzzing, hissing, whistling, swooshing, or
clicking.” By taking these steps, stakeholders (web devel-
opers, clinicians) can provide accessible information to
their clients/patients, while still maintaining high qual-
ity of information required for tinnitus-related websites.

Study Implications

As stated earlier, there has been a tremendous in-
crease in the number of persons seeking health infor-
mation online. Fox (2014) reported that 79% of
American internet users seek health-related informa-
tion. Hence, this is an ideal time to consider how the
health information for various symptoms and condi-
tions are presented online. Findings of this study sug-
gest the need for improvement in presentation of
healthcare-related information regarding tinnitus.

In addition, one of the leading causes of tinnitus is
noise exposure. Noise exposure is common in manual
labor positions, and manual labor has been associated
with low levels of education (Unterrainer et al, 2001).
For this reason, it is likely that those with manual jobs
who are highly susceptible to noise-induced tinnitus
might have lower reading levels. Therefore, it is critical
to consider the readability of tinnitus websites.
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Study Limitations and Future Directions

The current study had several limitations. First, the
use of Google as the only search engine may not repre-
sent all potential search methods. The Google search
engine was chosen because it was the most commonly
used (i.e., 81% of all the searches globally) internet
search engine when compared to other search engines
such as Yahoo, Baidu, and Bing (Net Marketshare,
2017). However, considering that there are multiple
search engines, future research on this topic may be
more inclusive. Second, while key words were selected
to represent the most common searches, it is possible
that information seekers might use other terms. Use
of other key words could result in different information
results. This needs to be further investigated.

Third, the website design and presentation of infor-
mation is reported to influence the perception of credi-
bility (Robins et al, 2010). This was not assessed in the
present study. These factors could influence the under-
standing and knowledge attainment and should be in-
vestigated in future studies. Fourth, although three
different and common readability measures were used,
readability formulae do not assess all the dimensions re-
lated to the reading process (Meade and Smith, 1991).
For this reason, other avenues need be investigated
for a fuller picture of patient access and understanding.
Fifth, quality and readability of websites were assessed;
accuracy of the content of the websites was not assessed
in fine detail. Future studies could include the assess-
ment of content presented in these websites with experts
rating the accuracy of content presented.

Sixth, while we used five country-specific search en-
gines to include a wide range of websites, we are unsure
what the recommended RGLs are for other countries
(i.e., Australia, Canada, India, and United Kingdom). For
example, as English is not the primary language in In-
dia, we anticipate that the recommended RGLs for
health information may be lower when compared to
United States. Hence, these results must be interpreted
cautiously by taking the local language and health lit-
eracy levels into consideration. Finally, the present in-
vestigation only considered online sources. There still
exists a great need to assess the health information
for tinnitus through other sources (e.g., handouts,
self-help materials, etc.). This should be considered in
future studies.

CONCLUSIONS

he study evaluated the quality and readability of
English-language internet information for tinni-
tus. The webpages highlight great variability in the
quality and readability of health information. These
findings highlight the need for stakeholders (e.g.,
web-developers, clinicians) to be aware of this and to
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develop more user-friendly health information on web-
sites to make it more accessible for people with low
literacy.
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