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Abstract

Introduction/objective Obtaining online health-related information is becoming increasingly popular among patients. The at-
tainment of information through websites is easy and practical, but there is no mechanism to check the accuracy and quality of
this information. This leads to concerns about information from websites. Therefore, we aimed to evaluate the quality and
readability of ankylosing spondylitis—related websites in this study.

Methods This is a descriptive study. Websites were searched on a popular search engine with the search term ankylosing
spondylitis on March 2, 2019. We recorded the URLs of the first 200 websites listed in the query results. Typologies, quality,
and readability were evaluated on these websites. Websites were divided into eight categories (commercial, government, health
portal, news, non-profit, professional, scientific journal, and others) according to typology. The JAMA scoring system and the
presence of HONcode certification were used to assess the quality. The Flesch-Kincaid grade and the Simple Measure of
Gobbledygook were used to evaluate the readability.

Results Of the websites analyzed, 46% were in the high-quality group. We found that scientific journals and news were of higher
quality, and commercial and other websites were of poorer quality. The average readability grades of the websites were 8.59 +

2.42 and 7.33 + 1.54, which were slightly worse than the recommended value. Additionally, the readability grades were signif-
icantly higher on high-quality websites (p < 0.05).

Conclusion The quality of information on websites is variable. High-quality information about ankylosing spondylitis is avail-
able online, particularly from scientific journals and news. The poor readability of websites that provide high-quality information
is a problem for patients with low health literacy. Editors should take into account readability while aiming to present high-quality
information on websites.

Key Points

* Websites have become an important source of health-related information in parallel with the increase in internet use.

* Less than half of the ankylosing spondylitis—related websites (46%) were of high quality according to JAMA scores.

* The average readability grades of the ankylosing spondylitis—related websites were slightly worse than the recommended values.

* High-quality websites had higher readability grades. Therefore, high-quality websites may not be understood by patients with low literacy levels.

* No significant difference was found between the websites on the first page (n= 10) and remaining websites (n= 102) in terms of quality and
readability.
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In parallel with the increase in the use of the Internet in the
community, access to information about various diseases,
drugs, surgical procedures, and other treatment choices has
become easier. It has been shown that about half of the adult
American population uses the Internet to obtain health-related
information [4]. The main reasons for patients referring to
online health-related information sources are to verify infor-
mation from doctors and to find answers to questions in their
heads and seek alternative treatments [5]. While the availabil-
ity of online health information may be useful in increasing
patients’ participation in treatment, there are concerns about
the quality and accuracy of online health-related information
[6, 7]. The absence of a mechanism to assess the accuracy and
quality of health-related information provided on websites is
the main problem. At this point, the importance of health
literacy emerges. Patients with low health literacy skills can-
not fully assess the accuracy and quality of online health-
related information, which may cause the spreading of incor-
rect or misleading information.

Today’s patient profile tends to search for online informa-
tion after a specific diagnosis. This is even more important in
AS, which is more common in young patients who are more
likely to use the Internet as a source of health-related informa-
tion. The lack of complete recovery, a chronic course with
exacerbations, and a long treatment duration may direct pa-
tients with AS to alternative sources of information. This leads
clinicians to encounter patients who obtain information from
the Internet and question diagnosis, follow-up, and treatment
choices. The Internet is like a pool of accurate and high-
quality information as well as incorrect and misleading infor-
mation. Access to inaccurate or low-quality information from
the Internet can potentially lead to treatment delays and fail-
ures. Therefore, patients should be referred to websites that
provide high-quality and readable information to prevent
these results. We aimed to evaluate websites on AS in terms
of information of quality and readability. Additionally, we
aimed to determine the website typologies that provide high-
quality health-related information. Finally, we evaluated the
readability of websites that provided high-quality information.

Material and methods
Data collection

This is a descriptive study. We searched websites on Google
(https://www.google.com/) using the search term ankylosing
spondylitis on March 2, 2019. We chose to use a neutral term
to obtain a larger website sample. It was shown that Google is
the first search engine preference of more than three-quarters
of internet users [8]. Therefore, Google was used as a search
engine in this study. Due to the potential effects of earlier
internet use, cookies and browser history were cleared before
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the study. The first 200 URLs of the websites listed in the
search result were recorded. The sample size was consistent
with similar studies in the literature [8—10]. Websites that re-
quired registration or subscription, inaccessible websites,
websites in languages other than English, repetitive websites,
and websites that contained no information about AS were
excluded from the study. After the application of the exclusion
criteria, 112 websites remained for analysis.

Analysis of websites

When evaluating websites, a 3-click rule was performed if no
criteria appear on the website homepage. This rule suggests
that a user should be able to find information on websites with
up to three mouse clicks. The 3-click rule is based on the idea
that if users cannot get information in three clicks, they will
often leave from the website. Therefore, if no specific charac-
teristic was found within three clicks, a website was awarded 0
points for this criterion in the study [11].

Website typology

Websites were divided into eight categories (commercial,
government, health portal, news, non-profit, professional, sci-
entific journal, and others) independently by two researchers
(BFK, TTK) according to typology. Typologies were defined
as follows: commercial (websites, which sell products or pro-
vide services with the aim of profit); government (websites
created, administered, or regulated by an official government
agency); health portal (websites which provide health-related
information on a variety of topics); news (newspaper or mag-
azine websites created to provide news and information); non-
profit (charitable/supportive/educational websites that were
not established for the purpose of profit-making); professional
(websites created by organizations or individuals with profes-
sional medical qualifications); scientific journal (online scien-
tific journals or academic publishing). Websites that could not
be classified in any type of typology were evaluated as
“others.” If there was an inconsistency in the evaluation, a
third independent researcher (MSA) evaluated the website
and the final decision was made.

The evaluation of the quality of health information was
performed using the Journal of American Medline
Association (JAMA) score and Health on the Net
Foundation certification (HONcode).

JAMA score

The JAMA scoring system includes four parameters: author-
ship, specifying of date, appropriate references, and owner-
ship [12]. The existence of each parameter is evaluated as 1
point and the absence as 0 points. Thus, the maximum score is
4 and the minimum score is 0. When a website received 3 or 4
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points, it was evaluated as high quality [13]. JAMA scores
were determined by two independent researchers (BFK,
TTK). If there was a discrepancy between the two researchers’
JAMA scores, the website was evaluated and finalized by a
third independent researcher (MSA). The kappa score of the
study was 0.74.

HONcode certification

Websites were examined for the presence of HONcode certi-
fication (ref). HON approval stamps were searched for on the
websites. HONcode certificates are provided by an indepen-
dent organization that considers transparency, JAMA scoring,
and ethical principles. HONcode certification is a costly pro-
cess that requires webmasters to apply voluntarily. This fea-
ture may limit its use [14, 15].

Readability

The Flesch-Kincaid (FK) grade and the Simple Measure of
Gobbledygook (SMOG) were used to evaluate the readability
of websites. An online tool (https://www.webfx.com/tools/
read-able/) was used to obtain the scores of the two different
formulas. The FK evaluates the average sentence length and
the average number of syllables per word in the calculation of
readability grade. In addition to the parameters in the FK
system, the SMOG formula evaluates the number of
polysyllabic words in 30 sentences. Higher scores indicate
lower readability levels of the websites [9].

Ethics statement

In this study, the researchers did not assess any human partic-
ipants or animals. Websites that anyone can access were
assessed. Therefore, there was no need for the approval of
the ethics committee for the study.

Statistical analysis

The statistical analysis of the data was performed using the
Statistical Package for the Social Sciences version 20.0 pack-
age program (SPSS Inc., Chicago, IL, USA). Number, per-
centage, mean =+ standard deviation, and median were used for
the expression of data. Normality of distribution was evaluat-
ed using the Shapiro-Wilk test. For categorical variables, com-
parisons of groups were performed using the chi-square or
Fisher’s exact tests. Comparisons of two groups were execut-
ed using the Mann-Whitney test for continuous variables.
Spearmen’s rho test was used for the correlation analysis.
The significance level was considered as 0.05.

Results

Of the 112 websites, the most frequent typologies were health
portal (23.2%), commercial (19.6%), professional (18.8%),
and non-profit (16.1%). The distribution of website typologies
is presented in Table 1. Internet users typically review
websites on the first page of query results [16]. The first page
includes 10 websites. The website typologies listed on the first
page are presented in Table 1. When we compared the typol-
ogies between the first 10 websites and the remaining websites
(n=102), no significant difference was found between the
groups (x> =7.812; p>0.05). This result demonstrates that
the distribution of typology did not change between the first
10 websites and the remaining websites (z = 102).

Of the 112 websites, 51 (46%) were classified in the high-
quality group (JAMA score>3) and 20 (17.9%) presented
HONCcode stamps. When the typologies were evaluated in terms
of quality, 100% of the scientific journals, 75% of the news sites,
57.1% of the government sites, 52.4% of the professional sites,
50% of the health portals, 27.8% of the non-profit sites, 18.2% of
the commercial sites, and 0% of the “other” websites were in the
high-quality group. The JAMA scores of the website typologies
are demonstrated in Table 2. Additionally, no significant

Table 1 Distribution of the

website typologies Typology n (%) Distribution of typologies
on the first page, n (%)

Commercial 22 (19.6) 0(0)

Government 7(6.3) 1(10)
Health portal 26 (23.2) 4 (40)
News 8(7.1) 2 (20)
Non-profit 18 (16.1) 2 (20)
Professional 21 (18.8) 1(10)
Scientific journal 8(7.1) 0(0)

Others 2(1.8) 0 (0)

n number, % percentage
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Table 2 JAMA scores of

the website typologies Typology JAMA score*
Commercial 1 (1-3)
Government 3(14)
Health portal 2.5(1-4)
News 3.5(24)
Non-profit 1 (1-4)
Professional 3(14)
Scientific journal 4 (4-4)
Others 1.5(1-2)

*Data are expressed as median (mini-
mum-—maximum)

difference was detected between the first 10 websites (median =
2.5, min =1, max =4; IQR =2.25) and the remaining websites
(median =2, min= 1, max =4; IQR =2) in terms of JAMA
scores (p =0.753). The main typologies of high-quality websites
were scientific journals, news sites, and government websites.
Typologies with low quality were “others,” commercial, and
health portals. In addition, there was no significant difference in
terms of quality between the first 10 websites and the remaining
websites (n=102).

The mean FK and SMOG grades of the websites were 8.59
+2.42 (95% CI 8.13-9.05) and 7.33+1.54 (95% CI 7.04—
7.62). No significant difference was found between the
websites on the first page (n = 10) and the remaining websites
(n=102) in terms of FK and SMOG grades (p =0.384 and
p=0.885) (Table 3). On the other hand, FK and SMOG
grades were significantly higher in high-quality websites
(p=0.005 and p =0.003) (Table 4). Additionally, significant
and positive correlations were detected between JAMA score
and FK and SMOG grades (r=0.261, p =0.006, and r=
0.220, p =0.02). These results reveal that there was no signif-
icant difference between the top 10 websites and the remain-
ing websites (n=102) in terms of readability. Additionally,
high-quality websites had poor readability grades.

Discussion

The Internet is commonly used by patients as a source of
health-related information [17]. Free, rapid, and easy access
to information is the main reasons for consumers to prefer the
Internet. Easy and quick access to health-related online

information has affected patients’ decision-making process
and has changed the nature of patient-clinician communica-
tion/interaction. The passive and physician-dependent struc-
tures of patients have changed in obtaining information about
health [18]. However, various questions have emerged about
obtaining online health-related information:

* Do online information sources provide high-quality
information?

*  Which website typologies provide health-related informa-
tion more frequently?

*  Which website typologies provide high-quality
information?

* Are websites that provide health-related information
readable?

In this study, we aimed to find answers to the above-
mentioned questions on ankylosing spondylitis—related
websites.

The most frequent typologies in this study were health
portal, commercial, professional, and non-profit. Higher rates
of commercial websites in query results may be considered as
a problem. There are concerns that websites with financial
purposes may provide biased, incomplete, or incorrect infor-
mation. Another concern is that search engines can provide
high visibility to commercial websites, directing Internet con-
sumers to low-quality information. In contrast to all these
concerns, no commercial website was detected on the first
page of the query results in this study. Consistent with our
results, Chumber et al. [11] and Yaqub et al. [19] detected a
high rate of commercial websites in their study. Furthermore,
it was reported that there was no commercial website on the
first pages of their results. A significant proportion of internet
consumers do not review beyond the first page of the query
results. Thus, this ranking of Google can be accepted as ben-
eficial when considering possible incorrect or inaccurate in-
formation from websites that prioritize commercial gains.

Of the 112 websites, 51 (46%) were classified in the high-
quality group and 20 (17.9%) presented HONcode stamps.
Arif et al. [9] reported the high-quality website rate as 37%,
but the HONcode certificated website rate was found as 7%.
Maki et al. [15] detected lower rates of websites with
HONCcode stamps. On the other hand, Basavakumar et al. [8]
reported the high-quality website rate as 43% and websites
with HONcode stamps as 53%. Several reasons may lead to

Table 3 Comparison of
readability grades between

Websites on the first page (n = 10)

websites on the first page and
remaining websites FK grade*

SMOG grade*

7.9 (6.6-10.3; 1.8)
7.3 (4.9-8.7;1.3)

Remaining websites (7 =102) p
8.5 (2-25.2;2.25) 0.384
7.2 (1.8-16.3; 1.6) 0.885
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Table 4 Comparison of

readability grades between high- High-quality websites (n=51) Remaining websites (7 =61) )4

quality websites and the remain-

ing websites FK grade* 8.75 (5.9-25.2; 3.13) 8.2 (2-11.2; 1.65) 0.005
SMOG grade* 7.65 (4.9-16.3; 1.63) 7 (1.8-9.4; 1.45) 0.003

n number, FK Flesch-Kincaid, SMOG Simple Measure of Gobbledygook

*Data are expressed as median (minimum-maximum; interquartile range)

the relatively low rate of websites with HONcode stamps.
HONCcode stamps are provided in a process that requires a
webmaster to apply voluntarily. The application and evalua-
tion process brings a cost to websites. Therefore, it is not
appropriate to consider websites without HONcode stamps
as low quality.

The main typologies of high-quality websites were scien-
tific journals, news sites, and government websites. On the
other hand, typologies with lower JAMA scores were
“others,” commercial, and health portals. Different results
were reported about website typologies that provide high-
quality information. Chumber et al. [11] reported that the
high-quality website typologies were health portals and pro-
fessional sites. Additionally, commercial websites had the
lowest JAMA scores. Arif et al. [9] found that scientific
journals, news sites, and health portal typologies had higher
JAMA scores, and commercial and professional website ty-
pologies had lower JAMA scores. The most complete typol-
ogy was detected as non-profit organizations in another study
[8]. We consider that the main reason for the difference be-
tween the above-mentioned studies is the evaluation of
websites on different diseases such as breast cancer, diabetic
neuropathy, and fibromyalgia. Website typologies should be
taken into account in order to reach high-quality and accurate
health-related information.

No significant difference was found between the websites
on the first page (n = 10) and the remaining websites (n = 102)
in terms of JAMA scores and readability. Basavakumar et al.
[8] and Arif et al. [9] reported no significant difference be-
tween the websites on the first page and the remaining sites in
JAMA scores. Readability parameters were found to be slight-
ly higher for websites on the first page [8]. Although Arifet al.
[9] found no significant difference in SMOG grades, they
found a lower FK grade for websites on the first page. Our
results demonstrated that websites had a general trend in terms
of JAMA scores and readability parameters, and this did not
differ between first-page websites and subsequent pages on
websites.

In our study, AS websites had relatively better readability
but were above the sixth grade level, which is the recommend-
ed level of readability [20]. Additionally, we found poor read-
ability grades on high-quality websites. The average FK grade
was found as 12 in studies conducted on Parkinson’s disease
and lateral epicondylitis [21, 22]. These results are particularly
important because patients with less education and lower

health literacy levels have a certain disadvantage. Websites
with high readability grades may not be understood by pa-
tients or may cause the spreading of misleading/incorrect in-
formation, even if they provide accurate information. Website
editors should take into account the quality of information, as
well as readability to ensure the accessibility and ease of un-
derstanding of online consumer—oriented health services.

This study has some limitations. We used only one search
term and one search engine. We only evaluated websites that
were in English. Websites were reviewed with a single snap-
shot. The Internet has a dynamic structure and its content is
constantly changing. Additionally, the geographic location
where website searches are performed may affect results.
Although we know that internet consumers are more likely
to evaluate websites on the first page, we do not know which
of these websites are being reviewed more. In future studies,
increasing the number of search terms and engines may be
beneficial. Additionally, informative images and relevant
videos to support written text should be evaluated. Studies
evaluating websites in languages other than English will con-
tribute to the literature. We recommend the development of
new quality assessment tools, including detailed reviews of
content completeness in future studies.

More than half of the websites did not provide high-quality
information about AS. Additionally, the readability grades of
high-quality websites were poor. It is obvious that website
founders and editors should seek help in the quality and read-
ability of the information they provide. Patients should ques-
tion online information and increase their health literacy
levels. Patients should consider that information from online
sources may not be accurate and should share their thoughts
and questions with clinicians before criticizing them.
Clinicians should recognize that the communication structure
with patients has changed and should answer questions in the
mind of patients who have acquired online information. The
healthcare system should incorporate online information
sources. It should refer patients to the right sources to prevent
unnecessary use of health services.

Conclusion
The quality of information related to AS on websites was

variable. Scientific journals and news sites were of higher
quality, and the quality of non-profit, commercial, and “other”
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websites was poor. Our results demonstrated that patients with
low health literacy may have difficulty understanding AS-
related websites. Website editors should focus on readability
as well as information quality. Healthcare providers should
take greater responsibility for evaluating websites in terms of
scientific quality and readability, and should refer patients to
more complete sources of online information. We recommend
a protocol evaluating websites that provide health-related in-
formation before they are accessible online. It would also be
beneficial if a committee periodically reviews health-related
websites. Scoring systems that assess the quality and reliabil-
ity of the information provided on health-related websites
would be useful. Scores can be presented on the first page of
each website so that patients can understand the level of qual-
ity and reliability of the information. Guidelines or recommen-
dations for patients may help them to choose wisely which
information or advice they will read and potentially follow.

Compliance with ethical standards

Ethical approval In this study, the researchers did not assess any human
participants or animals. Websites that anyone can access were assessed.
Therefore, there was no need for the approval of the ethics committee for
the study.

Disclosures None.
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