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Evaluating the readability, quality and reliability of online
patient education materials on chronic low back pain

ERKAN OZDURAN, VOLKAN HANCI, YUKSEL ERKIN

ABSTRACT

Background. There are concerns over the reliability and
comprehensibility of health-related information on the
internet. We analyzed the readability, reliability and quality
of online patient education materials obtained from websites
associated with chronic low back pain (cLBP).

Methods. On 26 April 2022, the term ‘cLBP’ was used
to perform a search on Google, and 95 eligible websites were
identified. The Flesch Reading Ease Score (FRES) and Gunning
Fog (GFOGQ) index were used to evaluate the readability. The
Journal of the American Medical Association (JAMA) score
was used to assess the reliability and the Health on the Net
Foundation code of conduct (HONcode) was used to assess
quality.

Results. The mean (SD) FRES was 55.74 (13.57) (very
difficult) and the mean (SD) GFOG was 12.76 (2.8) (very
difficult) of the websites reviwed. According to the JAMA
scores, 28.4% of the websites had a high reliability rating and
33.7% adhered to the HONcode. Websites of different
typologies were found to significantly differ in their reliability
and the quality scores (p<0.05).

Conclusion. The reading ability required for cLBP-
related information on the internet was found to be
considerably higher than that recommended by the National
Health Institute and had low reliability and poor quality. We
believe that online information should have readability
appropriate for most readers and must have reliable content
that is appropriate to educate the public, particularly for
websites that provide patient education material.
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INTRODUCTION
Low back pain (LBP) is defined as pain, stiffness or muscle
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tension localized between the lower gluteal fold and the costal
border.* LBP has been one of the leading causes of disability for
the past 30 years and leads to a major burden on healthcare
services and causes productivity losses.? More than three-
quartersof patientswith acute LBP (aL BP) haveagood prognosis
in terms of disability and pain, and return to work in less than
amonth.®# Itz et al.® reported that one-third of individuals with
LBP recovered within 3 months but two-thirds reported pain
even after 1 year. In addition to social, physiological and genetic
causes, high levels of disability and pain, and the presence of
comorbid conditions, also play a role in the transformation of
aLBP into chronic LBP (cLBP).® Superficial heat application,
massage, acupuncture, spinal manual therapy, pharmacological
treatment and multidisciplinary rehabilitation programmes are
some of the treatment modalities that can be used for LBP.”

The internet has recently become an important source of
health-related information. Patients access medical information
through internet-based patient education materials (PEMs),
soothe their worries and fears, and save time2 A study found
that 9 of 10 adult Americans used the internet in 2018 and nearly
75% of them researched health-related issues.® According to
the National Institutes of Health, the US Department of Health
and Human Services, and the American Medical Association,
PEMs on the internet should be written at a sixth-grade level .8°
If the readability of online material on a website exceeds this
threshold, it is likely to be difficult to read and comprehend for
the typical reader. As a result, it is critical that health-related
material on websitesbe appropriatefor thereader and thoroughly
assessed before being used. There is increasing use of health-
related information from the internet but it is unclear if the
information provided is accurate, reliable, of high quality and
readable. For this reason, scientific studies have assessed the
quality and readability of information for various diseases on
the internet.>*° A study on the readability and quality of online
information about aL BP reported that the quality of information
was low and the content was difficult to read.'t

Patients who have knowledge about the causes,
pathophysiology, treatment and prevention of a disease are
better able to participate and comply during the disease
prevention or treatment procedures. As with other diseases, the
level of knowledge of patientsabout cLBPislow.*? Itisclear that
the transfer of reliable, high quality and readable information on
thissubject toindividual swill play animportant rolein preventing
CcLBP, or in easy administration of treatment. We aimed to
evaluate websites providing PEMson cLBP for their readability,
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quality and reliability. In addition, we also tried to determine
website typologies that provided reliable information about
cLBP.

METHODS

Our study was conducted with the approval of the Non-
Interventional Research Ethics Committee (6488-GOA 2021/20-
63). Two independent authors (EO, VH) searched the keyword
‘Chronic low back pain’ on Google (www.google.com.tr) on 26
April 2022. In case of disagreements among the authors during
the evaluation of the websites, the final decision was made by
a third independent author (YE). Google search engine was
used because based on data from December 2021 it led the
sector with a market share of 86.2%.%

During the website search, cookies and the computer’'s
browser history were cleared to ensure that the search results
were unaffected by prior access. In addition, the study was
conducted by logging out of all Google accounts. Completing
the search, the first 200 websites' uniform resource locators
(URLSs) were recorded, following the methodology of similar
research in the literature.**> The top 10 websites on the first
page were ranked as the most viewed websites.® The study
excluded websites with non-English content, websites without
information about cLBP, websites that demand registration or
subscription, repetitious websites, websites with video or
audio recording content but no written content, and websites
with journa articles. In addition, graphics, pictures, videos,
tables, figures and list formats in the texts, all punctuation
marks, URL websites, author information, addresses and phone
numbers, aswell asreferenceswere notincludedintheevaluation
to avoid erroneous results.

During the website evaluation, if an evaluation criterion
could not beidentified on the homepage, the three-click rule was
used,'® which states that a website user should be able to find
any information in three mouse clicks or less. Although thisis
not a‘rule, it is believed that if information cannot be found in
three clicks, the users will be unable to complete their task and
will leave the site.

Website typology

Two independent authors classified websites into six categories
based on their typology. Typologies were professional (websites
created by organizationsor individual swith professional medical
qualifications), commercial (websitesthat sell product for profit),
non-profit (non-profit educational/charitable/supporting sites),
health portals (websites that provide information about health
issues), news (news and information created to provide magazine
websites or newspaper), government (websites created,
regulated or administered by an official government agency).

Journal of American Medical Association (JAMA)
Benchmark Criteria

The JAMA benchmark analyzes onlineinformation and resources
under 4 criteria: authorship, attribution, disclosure and currency.
(JAMA score 0-4, Authorship [1 point]: Authors and
contributors, their affiliations, and relevant credentials should
be provided; Attribution [1 point]: References and sources for
al content should be listed; Disclosure [1 point]: Conflicts of
interest, funding, sponsorship, advertising, support, and video
ownership should be fully disclosed; Currency [1 point]: Dates
on which the content was posted and updated should be
indicated). The JAMA score is used to evauate the accuracy

and reliability of information. The scorer awards 1 point for each
criterion in the text, and the final score ranges from 0 to 4. Four
points represent the highest reliability and quality.® Websites
with a JAMA score of 1 are considered as partially sufficient
data, 2-partially sufficient data, 3-completely sufficient data.
Websites with a JAMA score of >3 points were considered
highly reliable and those with a JAMA score of <2 points were
considered to have low reliability.®®

DISCERN criteria

The DISCERN criteria, a technique for assessing the quality of
websites, consists of 16 questions with scores ranging from 1 to
5.2 The first 8 questions ask about the website’s basic content,
such as ‘are the aims clear? and ‘were citations used? The last
8 questionstest treatment knowledge, such as‘isit clear that there
ismore than one treatment option? . Using the DISCERN criteria,
two authors independently examined websites. Averaging the
data from the two separate authors yielded the final DISCERN
score for each website. The final DISCERN score varies from 16
to 80. A scoreof 63to 80 represents* excellent’, 51 to 62 represents
‘good’, 39 to 50 represents ‘fair’, 28 to 38 represents ‘poor’ and
16 to 27 represents ‘very poor’.*

Health on the Net Foundation code of conduct (HONcode)
certification

The Health on the Net Foundation (HON) was founded to
promote the efficient transmission and use of reliable and useful
health information via the Internet. HONcode was created by
HON to help standardize the accuracy of health-related
information on the Internet.?2 To meet the HONcode criteria, the
content’s date and source should be disclosed, the authors
qualifications should be specified, the privacy policy should be
explained, the patient—physician relationship should be
supported rather than replaced, the website's financing and
advertising policy should be specified, and contact information
should be explained.® HON grants HONcode certificates to
websites as an option. HONcode is an affordable and optional
certificate. The HONcode certificate is subject to a price and its
use is restricted. We checked if the main page or a connected
URL had a HONcode stamp.

Readability

The following readability formulas were used to assess website
readability: Flesch reading ease score (FRES), Flesch—Kincaid
gradelevel (FKGL), SimpleM easure of Gobbledygook (SMOG),
Gunning Fogindex (GFOG), Coleman—Liauscore(CL ), automated
readability index (ARI), and Linsear Write (LW) readability
formulas from www.readabilityscore.com.?+2

All websites' ranking values were calculated and recorded.
Microsoft Office Word 2007 (Microsoft Corporation, Redmond,
WA) was used to copy and save the texts. Based on the sixth-
grade level specified by the American Medical Association and
the National Institutes of Health, the average readability level
according to all readability formulas was compared.

Popularity and visibility analysis

Alexa (www.alexa.com) is a popular traffic engine, and it is
frequently used to assess area visibility and popularity.® It
compares the number of times a website has been visited in the
past three months to the number of times other websites have
been visited. The higher the score, the more popular the site is
because of more clicks.
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Content analysis

Websites were assessed based on their typologies to see if they
contained any cLBP-related content (aetiology, diagnosis,
symptoms, treatment, surgery, exercise, prevention and risk
factors).

Satistical analysis

Datawere uploaded to SPSS Windows 25.0 software (SPSSInc.,
Chicago, IL). Continuous values are indicated as mean (SD),
whilefreguency variablesare given asnumber (n) and percentage
(%). Whether the data with continuous values conformed to the
normal distribution pattern was evaluated with the Kolmogorov
Smirnov and Shapiro Wilk tests. It was determined that the data
with continuous values did not fit the normal distribution
pattern. For statistical analysis, the Mann—Whitney U or Kruskal
Wallis tests were used to compare groups with continuous
values such as readability indices and sixth class level. For
comparison of frequency variables, the Pearson Chi-square or
Fisher exact tests were used. Pearson correlation test was used
in correlation analysis. p<0.05 was considered statistically
signicant.

RESULTS

Our study included 200 websites; 105 were eliminated because
they did not match the inclusion criteria, and the remaining 95
were evaluated. Commercial (30.5%) and health portal (17.9%)
websites were found to be the most common when compared
according to their typologies.

On Googl€'s first page, there are ten search results. There
was no statistically significant difference between the first 10
search results and the remaining search results when they were
analyzed according to their typologies (p=0.12). There was no
statistically significant difference between the readability values
of thetop 10 websites and the readability val ues of the remaining
websites(FRES, GFOG, GFOG, CL, SMOG; p>0.05). A significant
result (p=0.045) was obtained when the Alexa values of the first
10 sites were compared to the Alexa values of the remaining
sites. The top 10 websites on the first page were more popular
in terms of search, viewing and traffic. There was no significant
difference between the presence of JAMA reliability (p=0.06),
DISCERN quality (p=0.16), HONcode presence (p=0.12) or
typologies (p=0.12) of the top 10 and the remaining 85 websites
(Tablel).

These 95 websiteshad amean (SD) JAMA scoreof 1.97(0.99),
aDISCERN scoreof 40.65(19.94) and an Alexascoreof 720406.64
(2029785.31) which suggest low reliability (JAMA score<3) and
poor quality (DISCERN score 32-48). About a quarter (28.4%)
of the websites were highly reliable with a JAMA score of >3.
The text content of the 95 evaluated websites had a mean (SD)
FRES of 55.74 (13.57) (very difficult), and the mean GFOG was
12.76(2.8) (very difficult). Themean (SD) FKGL and SMOG were
10.12(2.7) and 9.46 (2.10) yearsof education, respectively, while
themean (SD) CL index was10.28 (1.96) yearsand ARl index was
10.32 (3.0) years of education. The readability indices were
compared by site typology, and the results indicated no
significant difference (p>0.05). A statistically significant
difference was found when the readability index averages of 95
websites were compared to the grade 6 reading level (p<0.003)
(Tablel).

When the top 10 websites were compared to the other
websites using content analysis, there was no statistically
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significant difference (p>0.05). Only websites with diagnosis
(p=0.023) and symptoms (p=0.007) content had a statistically
significant difference in their contents according to typology
when all 95 websites were assessed (Table I1). Commercial
websites frequently mentioned diagnosis and symptoms.

There was a significant difference in JAMA reliability scores
(p<0.001), DISCERN quality scores (p=0.002), and HONcode
(p=0.008) by site typology. This statistical difference can be
explained by higher JAMA reliability scores and DISCERN
quality scores in government and professional websites. These
scores were found to be lower in commercial content websites.
Only 32 (33.7%) of all sites had HONcode. The highest number
of HONcode were found on health portals (11; Table I11).

The FRES, FKGL, SMOG, GFOG, CL, ARI, LW readability
formula averages, JAMA and DISCERN scores, and HONcode
entities were analyzed with respect to the site rankings. A weak
positive correlation was observed between the JAMA and
DISCERN scores (r=0.852, p<0.001) and JAMA and HONcode
entities (r=0.351, p<0.001). The readability indices had a
correlation, however, there was none between the readability
scores and the popularity and visibility analysis index (Alexa;
TablelV).

DISCUSSION

We evaluated whether the internet-based PEM related to cLBP
isreliable, high quality and readable. We also tried to determine
which types of sites provide highly reliable and readable
information. We planned to compare the 10 most visited sites
on the first page of a Google search with other sitesin terms of
quality, reliability and readability. Finally, we evaluated the
relationship between the readability of the sites and their
quality and reliability. In our study, the readability level of the
internet-based PEM on cLBP was found to be well above the 6th
grade level recommended by the National Institutes of Health.
Website content was found to have low reliability and poor
quality. It was found that health-portal-sourced websites
provided more reliable and high quality information, whereas
commercial websites performed poorly in comparison. By
looking at the correlation between JAMA, DISCERN and
HONCcodes, we found that reliable sites also provided high
quality information.

The internet has become a resource not only for patients but
aso for healthcare providers. More than 70% of adults search
for health information online and more than 30% try to diagnose
a medical problem in themselves or someone they care for.X
Approximately 90% of young people and adults in the USA
currently use the internet, and internet use is increasing day by
day across al age groups.*®

It is known that online health resources provide patients
with information on healthier lifestyle choices and regular
health check visits.*® PEMs strengthen communication between
patients and doctors, increase patient awareness, and encourage
patient-centered care.3! By evaluating the readability of online
PEMSs, previous studies determined that the contents required
higher reading ability than that of an average American adult,
and it was reported that a more suitable language should be
used in PEMs.* Texts consisting of long and complex sentences
can affect the reader’ s confidence while the reader tries to gain
medical information and cause them to give up on reading the
text. According to the US Department of Education, the National
Literacy Institute, 32 million American adults are illiterate and
68 million Americans have a reading level below that of fifth
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TasLE |. All websites' mean results and statistical comparison of text content to 6th grade reading level

Index Top 10 (n=10) Others (n=85) Total (n=95) Comparison of the first Comparison of the
10 websites and remain- 95 websites' accord-
Mean (SD) Mean (SD) Mean (SD) ing 85 websites accord- ing to 6th grade
ing to parameters (p) reading level (p)
Readability indexes
FRES 56.91 (14.65) 55.61 (13.53) 55.74 (13.57) 0.766 0.003
GFOG 12.59 (3.67) 12.78 (2.7) 12.76 (2.8) 0.956 <0.001
FKGL 9.98 (3.23) 10.14 (2.66) 10.12 (2.7) 0.932 <0.001
CL 10.4 (2.27) 10.27 (1.93) 10.28 (1.96) 0.533 <0.001
The SMOG index 9.18 (2.48) 9.49 (2.07) 9.46 (2.10) 0.976 <0.001
ARI 10.5 (3.59) 10.3 (2.95) 10.32 (3) 0.636 <0.001
LW formula 11.61 (4.48) 11.76 (3.46) 11.75 (3.55) 0.785 <0.001
Grade level 10.3 (2.98) 10.4 (2.5) 10.38 (2.54) 0.845 <0.001
Popularity indexes
Alexa rank 91290.6 798075.29 720406.64 0.045 -
(262448.56) (2138153.38) (2029785.31) -
JAMA 1.4 (0.84) 2.04 (0.99) 1.97 (0.99) 0.056 -
DISCERN 31.8 (14.61) 41.69 (20.29) 40.65 (19.94) 0.158 -
JAMA n (%) n (%) n (%) 0.169 -
Insufficient data 6 (60) 27 (31.8) 33 (34.7) - -
Partially sufficient data 4 (40) 50 (58.8) 54 (56.8) - -
Completely sufficient data 0 (0) 8 (9.4) 8 (8.4) - -
DISCERN 0.547 -
Very poor 3 (30) 20 (23.5) 23 (24.2) - -
Poor 5 (50) 25 (29.4) 30 (31.6) - -
Fair 1 (10) 13 (15.3) 14 (14.7) - -
Good 1 (10) 21 (24.7) 22 (23.2) - -
Excellent 0 (0) 6 (7.1) 6 (6.3) - -
HONcode n (%) + 6 (60) 26 (30.6) 32 (33.7) 0.069 -
HONcode n (%) - 4 (40) 59 (69.4) 63 (66.3) - -
Typology 0.116 -
Professional 1(10) 15 (17.6) 16 (16.8) - —
Commercial 3 (30) 26 (89.7) 29 (30.5) - -
Non-profit 3 (30) 10 (76.9) 13 (13.7) - -
Health portal 0 (0) 17 (20) 17 (17.9) - -
News 0 (0) 9 (10.6) 9 (9.5) - -
Government 3 (30) 8 (9.4) 11 (11.6) - -

FRES Flesch reading ease score FKGL Flesch—Kincaid grade level SMOG Simple measure of Gobbledygook GFOG Gunning Fog CL Coleman-Liau
score ARI Automated readability index LW Linsear Write JAMA Journal of American Medical Association benchmark criteria HONCcode The Health on
the Net Foundation code of conduct

TasLE Il. All websites' content analysis by typology

Content description Professional Commercial Non-profit Health portal News Government Total p value

Aetiology Present 11 (68.8) 23 (79.3) 12 (92.3) 13 (76.5) 3 (33.3) 7 (63.6) 69 (72.6) 0.054
Absent 5 (31.3) 6 (20.7) 1 (7.7) 4 (23.5) 6 (66.7) 4 (36.4) 26 (27.4)

Diagnosis Present 7 (43.8) 13 (44.8) 11 (84.6) 6 (35.3) 1 (11.1) 5 (45.5) 43 (45.3) 0.023
Absent 9 (56.3) 16 (55.2) 2 (15.4) 11 (64.7) 8 (88.9) 6 (54.5) 52 (54.7)

Symptoms  Present 14 (87.5) 21 (72.4) 12 (92.3) 12 (70.6) 5 (55.6) 3 (27.3) 67 (70.5)  0.007
Absent 2 (12.5) 8 (27.6) 1 (7.7) 5 (29.4) 4 (44.4) 8 (72.7) 28 (29.5)

Treatment Present 12 (75) 26 (89.7) 11 (84.6) 12 (70.6) 6 (66.7) 10 (90.9) 77 (81.1) 0.415
Absent 4 (25) 3 (10.3) 2 (15.4) 5 (29.4) 3 (33.3) 1(9.1) 18 (18.9)

Surgery Present 6 (37.5) 16 (55.2) 9 (69.1) 7 (39.2) 2 (22.2) 4 (36.4) 44 (46.3)  0.293
Absent 10 (62.5) 13 (44.8) 4 (30.8) 10 (58.8) 7 (77.8) 7 (63.6) 51 (53.7)

Exercise Present 7 (43.8) 20 (69) 11 (84.6) 10 (58.8) 5 (55.6) 6 (54.5) 59 (62.1) 0.289
Absent 9 (56.3) 9 (31) 2 (15.4) 7 (41.2) 4 (44.4) 5 (45.5) 36 (37.9)

Prevention  Present 4 (25) 15 (51.7) 8 (61.5) 6 (35.5) 8 (88.9) 6 (54.5) 40 (42.1) 0.087
Absent 12 (75) 14 (48.3) 5 (38.5) 11 (64.7) 1 (11.1) 5 (45.5) 55 (57.9)

Risk factors Present 7 (43.8) 14 (48.3) 6 (46.2) 6 (35.3) 1 (11.1) 6 (54.5) 40 (42.1) 0.401
Absent 9 (56.3) 15 (51.7) 7 (53.8) 11 (64.7) 8 (88.9) 9 (45.5) 55 (57.9)

Figures in parentheses are percentages
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TasLE IIl. Comparison of JAMA, DISCERN scores, HONcode presences and reading levels according to the typologies of the websites

Item Professional Commercial Non-profit Health portal  News Government p value
n (%) 16 (16.8) 29 (30.5) 13 (13.7) 17 (17.9) 9 (9.5) 11 (11.6)
Mean (SD) JAMA 2.37 (1.02) 1.27 (0.70) 2.30 (0.85) 2.25 (0.94) 2.11 (0.60) 1.90 (0.99) <0.001
JAMA benchmark criteria 0.001
Insufficient data (n=33) 2 (12.5) 19 (65.5) 2 (15.4) 3 (17.6) 1 (11.1) 6 (54.5)
Partially sufficient data (n=54) 11 (68.8) 10 (34.5) 10 (76.9) 12 (70.6) 8 (88.9) 3 (27.3)
Completely sufficient data (n=8) 3 (18.8) 0 (0) 1 (7.7) 2 (11.8) 0 (0) 2 (18.2)
Mean (SD) DISCERN 47.5 (22.26) 26.41 (13.51) 50.92 (15.59) 52.7 (19.03) 33.55 (14.34) 43.27 (18.63) <0.001
DISCERN 0.002
Very poor (n=23) 2 (12.5) 16 (55.2) 0 (0) 2 (11.8) 2 (22.2) 1 (9.1)
Poor (n=30) 6 (37.5) 8 (27.6) 4 (30.8) 2 (11.8) 5 (55.6) 5 (45.5)
Fair (n=14) 1 (6.3) 4 (13.8) 3 (23.1) 3 (17.6) 1 (11.1) 2 (18.2)
Good (n=22) 4 (25) 1 (3.4) 5 (38.5) 9 (52.9) 1 (11.1) 2 (18.2)
Excellent (n=6) 3 (18.8) 0 (0) 1 (7.7) 1 (5.9 0 (0) 1 (9.1)
HONcode
Present (n=32) 5 (31.3) 5 (17.2) 7 (53.8) 11 (64.7) 1 (11.1) 3 (27.3) 0.008
Absent (n=63) 11 (68.8) 24 (82.8) 6 (46.2) 6 (35.3) 8 (88.9) 8 (72.7)
Reading level 0.027
Easy to read 1 (6.3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Fairly easy to read 2 (12.5) 3 (10.3) 1 (7.7) 6 (35.3) 1 (11.1) 3 (27.3)
Standard/average n (%) 6 (37.5) 10 (34.5) 3 (23.1) 3 (17.6) 2 (22.6) 0 (0)
Fairly difficult to read n (%) 6 (37.5) 11 (37.9) 2 (15.4) 2 (11.8) 1 (11.1) 1 (9.1)
Difficult to read n (%) 0 (0) 4 (13.8) 5 (38.5) 6 (35.3) 5 (55.6) 5 (45.5)
Very difficult to read n (%) 1 (6.3) 1 (3.4) 2 (15.4) 0 (0) 0 (0) 2 (18.2)
Readers age (years) 0.437
8-9 (Fourth and fifth graders) 1 (6.3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
1011 (Fifth and sixth 0 (0) 1 (3.4) 1 (7.7) 0 (0) 0 (0) 0 (0)
graders)
11-13 (Sixth and seventh 2 (12.5) 0 (0) 0 () 2 (11.8) 1 (11.1) 2 (18.2)
graders)
12-14 (Seventh and eighth 2 (12.5) 5 (17.2) 2 (15.4) 5 (29.4) 1 (11.1) 1 (9.1)
graders)
13-15 (Eighth and ninth 2 (12.5) 5 (17.2) 2 (15.4) 1 (5.9 0 (0) 1 (9.1)
graders)
14-15 (Ninth to tenth 5 (31.3) 7 (24.1) 1 (7.7) 2 (11.8) 1 (11.1) 0 (0)
graders)
15-17 (Tenth to eleventh 2 (12.5) 4 (13.8) 2 (15.4) 2 (11.8) 1 (11.1) 0 (0)
graders)
17-18 (Twelfth graders) 1 (6.3) 4 (13.8) 2 (15.4) 2 (11.8) 2 (22.2) 1 (9.1)
18-19 (College level entry) 0 (0) 2 (6.9) 1 (7.7) 3 (17.6) 2 (22.2) 2 (18.2)
21-22 (College level) 0 (0) 0 (0) 0 (0) 0 (0) 1 (11.1) 2 (18.2)
College graduate 1 (6.3) 1 (3.4) 2 (15.4) 0 (0) 2 (18.2) 6 (6.3)
Figures in parentheses are percentages unless specified JAMA Journal of American Medical Association benchmark criteria HONCcode The Health on the Net

Foundation code of conduct

TasLe IV. Correlation relationships between rank and readability formulas, JAMA, DISCERN scores and HONcode

Rank Alexa rank JAMA DISCERN HONcode
r p r p r p r p

Mean FRES -0.152 0.151 0.013 0.897 0.019 0.857 0.273 0.007
Mean GFOG 0.151 0.153 -0.072 0.485 -0.047 0.658 -0.315 0.002
Mean FKGL 0.119 0.263 -0.047 0.652 -0.049 0.638 0.305 0.003
Mean CL 0.137 0.196 -0.067 0.516 -0.070 0.516 —-0.150 0.148
Mean SMOG index 0.154 0.144 —-0.053 0.607 —0.056 0.591 -0.327 0.001
Mean ARI 0.098 0.356 -0.113 0.275 -0.112 0.279 -0.288 0.005
Mean LW formula 0.103 0.332 —-0.088 0.396 —-0.088 0.396 -0.344 0.001
Grade level 0.133 0.208 —-0.085 0.415 —-0.090 0.385 -0.321 0.002
Alexa - - -0.321 0.002 -0.348 0.001 -0.252 0.016
JAMA -0.321 0.002 — — 0.852 <0.001 0.351 <0.001
DISCERN -0.348 0.001 0.852 <0.001 - 0.358 <0.001

HONcode -0.252 0.016 0.351 <0.001 0.358 <0.001 - -

FRES Flesch reading ease score FKGL Flesch—Kincaid grade level SMOG Simple measure of Gobbledygook GFOG Gunning Fog CL Coleman-Liau
score ARI automated readability index LW Linsear Write HONCcode The Health on the Net Foundation code of conduct JAMA Journal of American
Medical Association benchmark criteria
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graders.®2* Considering the increase in health-related
information acquisition from the internet, providing more
readable information on websites will offer individuals a better
opportunity to prevent diseases and quickly evaluate the
diagnosis and treatment processes when they are sick.

In our study, websites belonging to commercial and health
portal typologies were the most common websites in all search
results. Based on 10 Google searches, of the websites listed on
the first page of the results three websites each were created by
commercial, government and non-profit institutions. When
compared based on their typologies, there was no significant
difference between the top 10 websites and the remaining
websites. However, there was a significant difference between
website typologies and reliability scores. This significant
diffference isrelated to the high JAMA scores on websites from
the health portal. There was no significant difference between
the top 10 websites and the remaining websites in terms of
reliability and quality. No significant difference was found
between the readability indices of the information on the
websites based on the website typologies. There was no
significant differenceininformation readability indexes between
the top 10 websites and the remaining websites, but a significant
relationship was found between Alexa ranks. The websites that
appear on the first page of Google search results got more visits,
which naturally increased their Alexa ranks.

Websites created by commercial sources accounted for the
largest number of websites. Consistent with our findings, there
are studies on different subjects demonstrating a higher number
of commercial websites in the literature.®% It has been
established that these sites only have financial goals, do not
provide reliable information, and may mislead their users. In
addition, we found that 3 of 10 websites on the first page of
Google search results were created by commercial sources,
consistent with the literature.® Internet users often visit the
websitesonthefirst page of Googleresultsto accessinformation.
These websites, which are promoted by Google for financial
reasons, may misinform their users. We believe that websites
with reliable information that do not have any financial goals
should be ranked higher by search engines.

We found the presence of HONcode in 32 (33.7%) of 95
websites. Arif et al.*” found HONcodes in 17.9% of the websites
in their study, whereas Grewal et al.* found HONcodes in 16%
of the websites. Our findings are consistent with the literature
in this aspect. We found a significant difference in HONcode
presence in websites according to typology. This difference
was caused by health portals. In the literature, Chumber et al.*°
similarly found that health portals contained more HONcodes.
Many studies report that the presence of HONcode provides
reliable and quality information.®=¢ In addition, we found
websites with HONcode to have high DISCERN and JAMA
scores. Accordingly, we can deduce that healthcare
professionals can inform their patients to refer to websites with
HONcodes when searching for information about cLBP on the
internet.

We found the mean DISCERN score of the websites was
foundtobe’ poor’ at 40.65(19.94). Similarly, Guoet al .° examined
internet-based materialsin the field of failed back spinal surgery
and aso found a mean DISCERN score of 35.26 (11.45).
Moreover, there are studies in the literature reporting higher
DISCERN scores.*#2 However, the use of academic websites or
websites of scientific journals in these studies led to high
DISCERN scores as well as high JAMA scores and difficult

readability. Patients prefer more readable sources with less
medical terminology when they try to obtain health-related
information from the internet. In this sense, academic resources
aretailored for use among health professionals and to contribute
to science, rather than being used by patients.

We found no significant difference between the top 10
websitesand other websitesintermsof readability of information.
Similar to our study, Bagcier et al.® and Kocyigit et al.*® aso
found no significant difference between the two groups of
websitesintermsof readability of information. Higher readability
of the information in the top 10 websites that are visited more
often will help users to understand the information easily and
quickly.

When the readability of all website typol ogies was compared,
no statistically significant difference was found. The average
readability results obtained in our study were found to be well
above the 6th grade reading level recommended by the National
Institute of Health.** In another study, Hendrick et al.** excluded
academic websites from their analyses and found that the
websites reporting information on aLBP had a moderate
readability level than that understandable by the public.
However, studies involving academic websites reported worse
readability results.®4 We would like to point out that with
easier readability levels, the contents of a website can reach
wider audiences, and the power of information can be presented
more effectively by providing information with a readability
level that matches that of the public.

We found no significant relationship between popularity
(Alexa) and readability indexes (p>0.05), however, asignificant
difference was found between Alexa and website typologies
(p=0.007). This difference is related to Alexa values on non-
profit sites. Thesefindingsaresimilar to thosein theliterature.*2*
Non-profit institutions try to provide quality information to
users without financial concerns and try to reach more users.
We can explain the reasons for high visits by the fact that these
websites have won the admiration of the audience. We found
asignificant difference when the top 10 websites were compared
with other websitesin termsof their Alexavalues. Naturaly, this
significant difference can be explained by the fact that the top
10 websites are visited more often.

When the content of the websites was analyzed, it was
determined that there were 77 (81.1%) websites with treatment-
based content, followed by 69 (72.6%) websites with aetiology-
based content. A statistically significant difference was found
between website typologies and topics. Websites prepared by
non-profit institutions and commercial websites mostly covered
topics related to diagnosis, whereas websites prepared by
commercial and professional institutions mostly covered topics
related to symptoms. Bagcyer et al.® aso reported that websites
on myofascial pain mostly referred to treatment-related issues.
Furthermore, physiotherapy-based content, including exercise
programmes, was the most common treatment topic on these
websites. Based on these results, it can be said that popular
topics relevant to a particular disease find more space on
websites.

Our study has limitations. We only searched for websites in
English, used a single search engine, used only ‘cLBP as a
search keyword, and only detected internet sites that used a
single country’s data network. Although there is no consensus
on which index isideal for assessing the readability of internet-
based PEMs, the indices we used are among the most widely
used. The websites were targeting an education level
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considerably over the appropriate level, according to all of the
metrics we analyzed.

We believe that when creating health-related websites for

the public about cLBP, which isan important cause of disability,
the language of the website should be checked according to the
relevant readability indexes, the content on the website should
have a readability level suitable to the average education level
of the country or countries for which theinformation isintended,
and the website should contain high quality and reliable
information.
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