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Abstract

Objective. Sialendoscopy is a diagnostic and interventional

treatment for patients with salivary disease. Patients and

physicians leverage website information to acquire knowl-

edge about sialendoscopy; thus, understanding the quality of

this information is essential. This study analyzes the quality

and readability of online information on sialendoscopy.

Methods. “Sialendoscopy” was searched on Google, and the

first 100 websites were evaluated. Each website was required

to meet three criteria for inclusion: accessible when opened,

content deemed relevant, and available in written format.

Four validated readability and two validated reliability metrics

were utilized. Additionally, a separate analysis was conducted

for the top nine websites in the search engine, given most

web traffic occurs on Google's first page.

Results. In assessing readability, the mean Flesch Reading Ease

Score for included and the top nine websites was 36.2 and

39.5, respectively, with a P-value of .543. Both scores aligned

with the “difficult to read” category. Other readability

metrics aligned with high school reading levels. For reliability,

the mean Discern score for the included and the top nine

websites was 36.9 and 45.0, respectively, with a P-value of

.030. These scores aligned with the “poor” and “fair”
categories, respectively.

Discussion. The low readability and reliability scores implied

that the online health information on sialendoscopy is not

easily understandable at a reading level appropriate for the

general public. Our findings showed that the most readable

and highest quality websites were not the highest ranked in

our search results. Factors such as search engine algorithms

and complex medical terminology used in these informative

websites contribute to the lack of readability and relability of

online health education.

Implications for Practice. As AI evolves, future studies should

be conducted to assess its impact on readability and reliability

of online health information. There is an opportunity to

adjust search engine algorithms, collaborate with commu-

nications specialists, and utilize new technologies, such as

artificial intelligence chatbots, for the benefit of health

seekers
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Online health information is important to
patients. According to Pew Research Center,
81% of individuals “rely a lot” on their research

before making big decisions.1 Roughly 35% of US adults
have used the internet to evaluate what medical
conditions they or others possess.2 Given the ubiquity
of patients seeking health information, online content
should be informative and understandable.

Sialendoscopy is a minimally invasive procedure used
to diagnose and treat salivary gland pathologies, such as
ductal stenosis and sialolithiasis.3 Sialendoscopy is
utilized when other conservative and preventive ap-
proaches are unsuccessful.4 Given the complexity of this
procedure, the need for high‐quality, easily readable
information is important for patients.

The American Medical Association (AMA) and the
United States Department of Health and Human Services
(USDHHS) state that information written above a fifth‐ or
sixth‐grade reading level needs to be simplified for the
general public.5 The National Institute of Health (NIH)
found that encountering difficult text early in a passage
increases the odds that an individual stops reading before
completing the passage.5 Standardized scoring systems have
been developed to assess accuracy, clarity, relevancy,
attribution, and currency of online treatment information.6,7

Several studies have scrutinized the readability and
quality of online health information, but limited research
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has been conducted on otolaryngology procedures.5,8‐12

Only the most common otolaryngology procedures have
been analyzed for readability and quality.8‐10 Our paper
analyzes the quality and readability of online information
available to patients seeking education on sialendoscopy.

Materials and Methods
This study was deemed exempt from the George
Washington University (GW) Institutional Review
Board (IRB) approval. The keyword “sialendoscopy”
was searched on Google in May 2022. The first 100
websites were categorized based on authorship and
cataloged in Figure 1. The website security level was
also documented (https vs http).13 Websites needed to
meet three criteria for inclusion: it was open‐access, it was
in English text format, and it included sialendoscopy
treatment information. Websites containing only videos
or slides were excluded since they could not undergo text
analysis.

For all included websites, the readability and reliability
were measured. Four validated readability metrics were
utilized.5,8,11,12,14 These included the Flesch Reading Ease
score (FRES), Flesch‐Kincaid Grade Level (FKGL),
Gunning Fog (GF) index, and Simple Measure of
Gobbledygook (SMOG) index.15‐18 All these metrics
consider sentence length, complexity, and vocabulary
difficulty to return a score index. A summary of the
metrics is included in Table 1.8,11,14‐20

Readability scores were captured for the landing page
using WebFX's online readability tool.14 Since the first
10 seconds spent by the user on a webpage are critical to
an individual's likelihood of staying on the website,21 the
landing page text was used primarily for measurement.
This decision was made because it is unlikely that readers
spend more time searching through a website if their first
impression of the landing page is not easily readable.

Two validated metrics were used to determine the
reliability of website information.6,8,11,22 These included
the Discern instrument and the AMA Core Standards for
the quality of medical information. Designed at Oxford
University, Discern assesses the quality of treatment
content for patients and health professionals.6,8 This
instrument is a 16‐question assessment with overall scores
ranging between 16 and 80 points. A higher score indicates
better quality content.7 The AMA Core Standards uses
four criteria to determine reliability. These include author-
ship, attribution (references and sources), disclosure
(website ownership), and currency (publication date for
website). This metric is scored on a 4‐point scale.22

According to Advanced Web Ranking, individuals
using Google's search engine rarely scroll past the first
page of search results.23 The first nine websites returned by
Google accounted for 87% of web traffic. Furthermore,
roughly 67% of all clicks involved only the first three
websites.23 Therefore, the readability and reliability metrics
were compared between the first nine websites (noted as the
“top search results”) in this study and all websites meeting

Figure 1. Overview of included and excluded websites.
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the inclusion criteria. Differences were assessed for
statistical significance using a two sample t test. The
purpose of this analysis was to understand if the top search
results had superior readability or content quality.

To explore the relationship between readability and
reliability, a scatter plot and best‐fit line were created for
the included websites. FRES was used as the primary
metric to represent readability, whereas Discern was
chosen as the primary metric to represent quality.

Finally, readability and reliability scores generated
were compared with similar studies reviewing other
common otolaryngology procedures, such as adenoi-
dectomy, tonsillectomy and sleep apnea, and nasal
septoplasty.8‐10 This analysis allowed us to assess trends
across the otolaryngology domain and understand if there
was more work to be done to improve content overall.

Results
Out of 100 websites reviewed, 42 met the inclusion criteria
detailed in Figure 1. In addition, 40 of the 42 included
websites (95.2%) were considered safe and secure. Among
the top search results, six met the inclusion criteria. These
websites were classified by authorship: academic institu-
tions (4), physician (1), and association website (1).

Assessing Readability
Multiple readability assessments were performed for the
included websites and top search results. The mean FRES
for included websites and top search results was 36.2
(standard deviation = 14.2) and 39.5 (standard devia-
tion = 11.5), respectively, with a P‐value of .543. Both
scores aligned with the “difficult to read” category.

In terms of the grade‐level readability metrics, the
included websites fell above the suggested sixth‐grade
level. The mean FKGL for included websites and top
search results was 12.9 (standard deviation = 3.0) and 12.0
(standard deviation = 3.0), respectively, with a
P‐value of .516. The mean GF score for included websites
and top search results was 15.9 (standard deviation = 3.4)
and 15.2 (standard deviation = 3.8), respectively, with a
P‐value of .684. Both scores corresponded to an above
12th‐grade reading level. Finally, the mean SMOG score
for included websites and top search results was 11.9
(standard deviation = 2.3) and 11.2 (standard deviation =
2.3), respectively, with a P‐value of .510. Both scores
corresponded to a high school reading level (Table 2).

Finally, to assess the ease of readability of the included
websites, additional analyses were performed. The five
highest‐ranking websites were identified using FRES.
The scores ranged from 54.5 to 59.2, corresponding to the
“fairly difficult” readability category (Figure 2). The
analysis also revealed that across the five highest FRES
websites, only one, the British Association of Oral and
Maxillofacial Surgeons, was among the top search results
(ranked fourth in the first nine websites).T
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Assessing Reliability
Website reliability was assessed based on the landing page
text. The mean Discern score for included websites
and top search results was 36.9 (standard deviation = 8.9)
and 45.0 (standard deviation = 6.7), respectively, with a

P‐value of .030. The mean Discern score for included
websites aligned with the “poor” category, whereas the
top search results' mean Discern score aligned with the
“fair” category. Among the included websites, 4 were
rated “very poor” (9.5%), 18 fell under the “poor”
category (42.9%), 17 were “fair” websites (40%), and 3
were considered “good” (7.1%). In comparison, for the
Discern scores of the top search results, 5 (83.3%) of them
were “fair” and 1 (16.7%) was classified as “good”
(Table 3).

The five websites with the highest Discern scores
ranged from 48 to 58, corresponding to the “fair”
(two websites) and “good” (three websites) categories
(Figure 3). In addition, across the five highest‐scoring
websites on Discern, only one, the British Association
of Oral and Maxillofacial Surgeons, was among
the top search results (ranked fourth in the first nine
websites).

The mean AMA benchmark criteria scores for
included websites and top search results were 1.8 out of

Table 2. Grade-Level Readability Metric Results

Analysis type Metric

Mean grade

level Standard deviation

Count of websites below

sixth-grade level

% of websites below

sixth-grade level

All included

websites

Flesch-Kincaid

Grade

12.9 3.0 0 0.0

Gunning Fog index 15.9 3.4 0 0.0

SMOG index 11.9 2.3 0 0.0

Top search results Flesch-Kincaid

Grade

12.0 3.0 0 0.0

Gunning Fog index 15.2 3.8 0 0.0

SMOG index 11.2 2.3 0 0.0

Abbreviation: SMOG, Simple Measure of Gobbledygook.

Figure 2. Flesch Reading Ease Score in search rank order for websites.

Table 3. Discern Score Interpretation

All included

websites Top search results
Score

classification Score range Count % total Count % total

Excellent 63-80 0 0.0 0 0.0

Good 51-63 3 7.1 1 16.7

Fair 39-50 17 40.5 5 83.3

Poor 27-38 18 42.9 0 0.0

Very poor 16-26 4 9.5 0 0.0
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4 (standard deviation = 1.1) and 1.5 out of 4 (standard
deviation = 0.8), respectively, with a P‐value of .439.
Three included websites (7.1%) scored a 4 out of 4, which
is the highest AMA rating possible. Among the three
websites with a “good” Discern score, one website scored
the highest AMA rating of 4.

Comparing Readability and Reliability
To assess the relationship between the readability (FRES)
and reliability (Discern), a best‐fit line approach was used.
The analysis concluded that there was a very weak
positive relationship with a correlation coefficient of 0.063
and an R2 value of 0.004 between the two variables
(Figure 4).

Looking at Readability and Reliability Across Similar
Otolaryngology Studies
When looking at the adenoidectomy, tonsillectomy and
sleep apnea, and nasal septoplasty studies, the mean
readability for FRES and FKGL was 48.4 and 10.8,
respectively.8‐10 These scores aligned with the “difficult to
read” FRES category and high school reading FKGL.
There was no statistical significance found between the
mean of the three otolaryngology procedures described
above versus the mean sialendoscopy score for all
included websites (P‐value of .15 for FRES comparison,
P‐value of .13 for FKGL comparison).

In terms of reliability, the mean Discern score
across the three otolaryngology procedures was 47.0,

Figure 3. Discern instrument score in search rank order for websites.

Figure 4. Relationship between readability and reliability metrics.
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corresponding to the “fair” category. Similarly, there was
no statistical significance found between the mean of the
three otolaryngology procedures versus the mean sialen-
doscopy score for all included websites (P‐value of .06 for
Discern comparison) (Table 4).

Discussion
This study's findings suggest that otolaryngologists can
improve both the readability and reliability of online
health information on sialendoscopy. The low mean
readability (“difficult to read” category) and reliability
(“poor” category) scores highlight that online health
information on sialendoscopy is not easily understandable
for the patient population. The most readable and highest
quality websites were not the highest ranked on Google's
search engine. Furthermore, the weak positive correlation
coefficient between readability and reliability demon-
strates the limited relationship between the two variables
and illustrates that search engine algorithms could be
improved for health information seekers.

Given that the first page of search results accounts for
the vast majority of web traffic,23 the study also sought to
understand whether the top search results websites had
statistically superior readability or content quality com-
pared to all included websites. Although there was no
statistically significant difference in readability scores
between top search results and included websites, the
results showed a statistically significant difference for the
primary reliability metric (Discern). The mean score for
the top search results was 8.1 points higher than the mean
score for all included websites. The reliability scores may
be statistically better for the top search results because
Google's algorithm prioritizes higher‐quality scoring
websites in its search results. Google's algorithm looks
at five factors to determine which results rise to the top of
the query: meaning, relevance, quality, usability, and
context. Specifically, Google focuses on “content that
demonstrates expertise, authoritativeness, and trust-
worthiness.”24 In comparison, readability is not a key
factor like reliability on Google.

Unfortunately, the results of this study align with
deficiencies found in similar studies reviewing readability
and reliability of other common otolaryngology proce-
dures, including adenoidectomy, tonsillectomy and sleep

apnea, and nasal septoplasty.8‐10 The readability scores
across all of these studies not only corresponded to
“difficult” and “fairly difficult” reading levels, but the
mean FKGL was also well above the suggested sixth‐
grade reading level. Although there was a categorical
difference between the mean Discern score of the three
otolaryngology procedures and sialendoscopy (“fair” vs
“poor”), there was no statistical difference. This catego-
rical difference between the Discern scores could be due to
the subjective nature of scoring for the 16‐point metric.

One reason for the “difficult” and “fairly difficult”
readability scores across otolaryngology procedures could
be because medical terminology is inherently complex.
Words such as “sialendoscopy,” “procedure,” “glands,”
“inflammation,” and “blockages” may be difficult to
comprehend for health information seekers. Research has
found that the readability of health information is
significantly easier when medical terminology is re-
moved.25 There is an opportunity for otolaryngologists
to collaborate with medical writers and communication
specialists to use simpler and less complex words without
impacting quality. Authors should proactively consider
using readability and reliability tools to test their content
before publication. This type of deliberate effort would
ensure that the health information is comprehensible for
otolaryngology patients.

With the advent of artificial intelligence (AI), chatbots
could have a profound impact on future medical research
and publications. Large language models are able to write
essays, draft papers, simplify text to specific reading
levels, and summarize literature concisely. In addition, AI
could help accelerate the innovation process by short-
ening time‐to‐publication and the fluidity of the writer's
language.26 Although this research did not look into AI's
impact on online medical education, it could be valuable
to explore in future studies. However, before its use, three
challenges must be addressed to create the most optimal
results. One, sources must be identified from the chatbot's
response since chatbots can be fundamentally unreliable
at answering questions, occasionally generating false
responses.26,27 Second, the prompt used to seek patient
education must be phrased to generate the most readable
and reliable information about the queried topic. Lastly,
the chatbot must provide a response below a sixth‐grade
reading level without sacrificing the quality of the

Table 4. Comparison of Readability and Reliability Across Similar Otolaryngology Procedures8-10

Metric Adenoidectomy

Tonsillectomy and sleep

apnea Nasal septoplasty

Mean across otolaryngology

procedures Sialendoscopy

Flesch-Kincaid

Reading Ease

48.1 (difficult) 42.3 (difficult) 54.9 (fairly

difficult)

48.4 (difficult) 36.2 (difficult)

Flesch-Kincaid Grade

Level

10.8 10.7 9.2a 10.8 12.9

Discern 43.0 (fair) 55.1 (good) 42.9 (fair) 47.0 (fair) 36.9 (poor)

aData estimated from Figure 1 bar chart in the nasal septoplasty study.10
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information. Important content aspects (eg, description of
risks, impact on quality of life, and alternative options)
should not be weakened at the cost of readability.

Five limitations were identified in this study. Our
analysis focused on websites returned only by Google's
search engine based on our search history, personal data,
and interests.28 This decision could result in two possible
limitations. First, although Google has the highest search
engine market share worldwide across all platforms
(92.4% as of October 2022),29 there are other search
engine options available for online health seekers. Second,
Google has stated that it personalized searches based on
user activity and frequently updates its search engine
algorithm.28 Therefore, the websites analyzed for the “top
search results” may differ from those generated for other
health seekers.

In addition, there are other ways of spelling the word
“sialendoscopy.” For example, “sialoendoscopy” is also
an alternate spelling for this procedure. However, for the
purposes of this study, only the first spelling was used in
our search. Also, although 100 websites were retrieved for
the initial analysis, less than half of the websites met the
inclusion criteria, given that they were either behind a
paywall, displayed in a nontext format, or contained
content unrelated to sialendoscopy treatment. This
limited our review of the readability and reliability of
websites related to sialendoscopy. Lastly, when assessing
reliability metrics, scoring was based on a subjective
assessment by the researcher. Unlike the readability
metrics, purely formulaic systems were not used.
Therefore, reliability measurements were solely based on
the interpretation and judgment of the authors, which
may have impacted our results.

Conclusions
The low readability and reliability scores implied that the
online health information on sialendoscopy is not easily
understandable at a reading level appropriate for the
general public.

Our findings showed that the most readable and
highest quality websites were not the highest ranked in
our search results. Because online health information can
sway an individual's perception, improving the readability
and quality can have a profound effect. Search engine
algorithms, which do not prioritize readable content, need
to be enhanced for the benefit of health information
seekers. Additionally, otolaryngologists should consider
simplifying their content and leveraging new technologies,
such as AI chatbots, to improve online health information
for patients. As AI evolves, future studies should be
conducted to assess its impact on the readability and
reliability of online health information.
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