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1. Introduction 

 
Migraine is a leading cause of disability worldwide and affects a 

significant portion of the population.2 In Türkiye, it is a prevalent 
neurological condition that especially impacts women.3 Given its 
chronic, recurrent nature and effect on quality of life, effective pa-
tient education about migraine triggers, treatments, and prevention 
is vital.4 Today, a large share of health education occurs informally 
via the internet. Over 70% of Turkish adults report using the inter-
net to seek health information.5 Unfortunately, prior research 
across different health topics shows that much online material is 
written at reading levels too advanced for the general public.6 

Even in highly developed countries, many adults have only basic 
reading proficiency, yet patient education materials often exceed 
recommended readability levels.7 In Türkiye, the average adult has 
about 8 years of formal education. Nonetheless, many Turkish 
health websites are written as if for experts, requiring high-school 
or even university-level reading skills.8 Previous analyses of Turkish 
health websites on other conditions have consistently found poor 
readability. In a 2020 evaluation of Turkish COVID-19 information 

sites, the majority of pages were rated “moderately difficult” by 
Ateşman criteria, with none in the “easy” range for patients.9 Simi-
larly, an assessment of Turkish fibromyalgia websites found over 
two-thirds of sites to be “difficult” or “very difficult” to read, with the 
average required education level about five years higher than the 
national average.5 Migraine patients frequently turn to online 
sources for guidance on symptoms and treatment, so it is important 
to determine whether these migraine-related websites communi-
cate information in an accessible way.10 

The present study addresses this gap by evaluating the readabil-
ity and understandability of 50 Turkish-language websites about 
migraine. Text from a variety of sources (hospital sites, professional 
organizations, news media, etc.) was analyzed using validated Turk-
ish readability formulas. In addition, each site’s writing style and 
layout features that might affect user comprehension (such as the 
use of headings, technical jargon, or interactive elements) were 
qualitatively reviewed. By combining the quantitative readability 
scores with these qualitative observations, our goal was to get a 
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well-rounded picture of how comprehensible the current online mi-
graine information is and to identify practical ways it could be im-
proved. Ultimately, ensuring that health information is easy to read 
is a key step toward better educating and empowering patients.11 

 

2. Materials and Methods 
 

2.1. Website Selection 
In September 2025, the search queries “migren,” “migren nedir,” 

“migren belirtileri,” and “migrene ne iyi gelir” were entered into 
Google Search, and the first 104 websites returned were catalogued. 
From this pool, 50 websites were selected for inclusion in the study. 
The selection was limited to general informational content intended 
for patients or the public. Sites that primarily featured videos or 
user forum discussions, or had very little textual content, were ex-
cluded. Each included site was categorized by its source type: (1) 
Hospital websites (n = 28), (2) Professional association websites (n 
= 3), (3) News media health articles (n = 3), (4) Physician blogs (n = 
5), (5) Health information portals (n = 8), and (6) Encyclopedic 
sources (e.g., Turkish Wikipedia, n = 3). 

2.2. Readability Measures 
For each website, the main body text was extracted and three 

Turkish readability metrics were calculated. The Ateşman Readabil-
ity Score produces a score from 0 (very difficult) to 100 (very easy) 
based on average sentence length and average word length in sylla-
bles.12 Higher scores indicate easier reading. Each text was classified 
into the standard Ateşman difficulty categories (e.g., scores below 
50 are considered “difficult” texts, whereas 70+ would be “easy”).12 
The Çetinkaya–Uzun Readability Formula also uses sentence and 
syllable counts, but its output is interpreted in three broad levels 
analogous to educational reading ability.12 A score ≥51 indicates an 
“independent” reading level (easily understood by lay readers, 
roughly 5th–7th grade), 35–50 indicates an “instructional” level 
(moderately difficult, about 8th–9th grade level, can be understood 
with some help), and <35 falls in the “frustration” level (very hard 
to understand without expert assistance, roughly 10th grade and 
above).12 The Bezirci–Yılmaz Readability Index estimates the years 
of education needed to comfortably read a text. It incorporates sen-
tence length and the proportion of long words (usually defined as 
words with ≥3 syllables). The resulting number corresponds to a 
grade level; for example, a score of 8 implies the text is suitable for 
an 8th-grade reader, 12 indicates high school level, and scores 
above 16 suggest postgraduate-level complexity.13 For each site, the 
Bezirci–Yılmaz score was recorded and the implied education cate-
gory (primary school, high school, university, or postgraduate) was 
noted. All calculations were performed using a custom script to 
count sentences, words, and syllables in the Turkish text, then apply 
the published formula equations. 

2.3. Qualitative Evaluation 
Beyond the numerical scores, each website’s content presenta-

tion and writing style were qualitatively examined, since factors like 
formatting and tone can influence understandability. Each migraine 
page was reviewed and key features were noted, including: overall 
sentence structure (short and simple vs. long, complex sentences), 
the use of medical vocabulary or jargon (and whether any lay expla-
nations were provided for technical terms), the organization of con-
tent with headings or subheadings, the use of lists or bullet points 
to break up information, the presence of any question-and-answer 
(FAQ) sections, the tone of writing (formal/academic vs. conversa-
tional, and whether it addresses the reader directly), and the inclu-
sion of any visuals or tables that aid comprehension. This qualitative 
review helped contextualize the readability scores and identify why 
certain texts might be difficult. No formal scoring was assigned in 
this part; instead, the observations were synthesized to report gen-

eral trends. 
Since all data were publicly available website content and no hu-

man subjects were involved, ethics approval was not required for 
this study. 

 
 

3. Results 
 

3.1. Readability Scores Overview 
Overall, the readability of Turkish migraine websites was poor. 

The vast majority of sites would require more than a basic education 
to fully understand. According to the Ateşman formula, none of the 
50 websites achieved a “very easy” or even “easy” readability rating. 
In fact, most sites fell into the “difficult” or “very difficult” categories. 
Approximately 92% of the sites (46 out of 50) exceeded an eighth-
grade reading level, and about two-thirds would demand at least a 
high school education. This confirms that typical Turkish migraine 
content is written well above the recommended level for general au-
diences. 

Looking at differences by source type, it was found that all cat-
egories of websites were affected by readability issues, though to 
varying extents. 

In summary, 46 out of 50 sites (92%) exceeded an eighth-grade 
reading level based on the applied metrics, and more than two-
thirds would require a reader with at least a high school education. 
No site in the sample truly met the “plain language” standard of be-
ing easily readable by the general public. No strong differences be-
tween the source categories were found in a statistical sense – read-
ability was a near-universal problem across all types of sites. An 
analysis of variance did not show a significant variation in Ateşman 
or Bezirci–Yılmaz scores by category (p > 0.05). This is consistent 
with observations from other studies on health information: regard-
less of who produces the content, patient-facing materials often end 
up written in overly complex language.14 Table 1A presents the 
readability assessment for each of the 50 Turkish migraine web-
sites, categorized by three different formulas.  

3.2. Qualitative Factors Affecting Understandability 
The qualitative review helped explain why these websites scored 
poorly on readability and highlighted some opportunities for im-
provement. Several common themes emerged: 

• Excessive sentence length: Many sites presented infor-
mation in very long sentences. Indeed, it has been noted 
that Turkish health documents with short average sen-
tences achieve better readability scores.15 

• Medical jargon and lack of explanations: Nearly all 
sites were heavy with medical terminology. 

• Structure and formatting: Most sites did use headings 
or section titles. However, the content under each head-
ing was often presented as a single long block of text. 

• Use of Q&A or conversational tone: Only 2 out of 50 
sites (4%) employed an explicit question-and-answer for-
mat to present information. 

• Tone and perspective: Many texts were written about 
patients rather than to patients. 

• Visual aids: This represents another area where content 
creators should improve understandability by including 
well-thought-out visuals or summary elements to enrich 
the text.16 

In summary, the qualitative findings corroborate the quantitative 
readability scores by revealing the specific writing and design is-
sues that make these migraine websites difficult to understand. 

Table 1B documents key structural and stylistic features of the 
same 50 migraine information sites, which can substantially impact 
their understandability. 
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Readability Classifications of Migraine Websites 

 

Code Category Ateşman Level Çetinkaya–Uzun Level Bezirci–Yılmaz Level 

H01 Hospital Difficult Frustration High school 
H02 Hospital Difficult Frustration High school 
H03 Hospital Difficult Frustration High school 
H04 Hospital Difficult Frustration High school 
H05 Hospital Medium Instructional High school 
H06 Hospital Very Difficult Frustration Undergraduate 
H07 Hospital Difficult Frustration High school 
H08 Hospital Difficult Frustration High school 
H09 Hospital Difficult Frustration High school 
H10 Hospital Difficult Frustration High school 
H11 Hospital Difficult Frustration High school 
H12 Hospital Difficult Frustration Undergraduate 
H13 Hospital Difficult Frustration High school 
H14 Hospital Difficult Frustration High school 
H15 Hospital Medium Instructional High school 
H16 Hospital Difficult Frustration High school 
H17 Hospital Difficult Frustration High school 
H18 Hospital Very Difficult Frustration Undergraduate 
H19 Hospital Very Difficult Frustration Undergraduate 
H20 Hospital Difficult Frustration High school 
H21 Hospital Difficult Frustration High school 
H22 Hospital Difficult Frustration High school 
H23 Hospital Difficult Frustration High school 
H24 Hospital Difficult Frustration High school 
H25 Hospital Medium Instructional High school 
H26 Hospital Very Difficult Frustration Undergraduate 
H27 Hospital Difficult Frustration High school 
H28 Hospital Very Difficult Frustration Undergraduate 
A01 Association Difficult Frustration Undergraduate 
A02 Association Very Difficult Frustration Undergraduate 
A03 Association Difficult Frustration Undergraduate 
M01 Media Medium Frustration High school 
M02 Media Medium Instructional High school 
M03 Media Difficult Frustration High school 
B01 Physician Difficult Frustration High school 
B02 Physician Difficult Frustration High school 
B03 Physician Difficult Instructional High school 
B04 Physician Difficult Frustration High school 
B05 Physician Very Difficult Frustration Undergraduate 
P01 Portal Easy Instructional Middle school 
P02 Portal Difficult Frustration High school 
P03 Portal Medium Instructional High school 
P04 Portal Difficult Frustration Undergraduate 
P05 Portal Medium Frustration High school 
P06 Portal Difficult Frustration Undergraduate 
P07 Portal Easy Instructional Middle school 
P08 Portal Medium Instructional High school 
E01 Encyclopedia Very Difficult Frustration Undergraduate 
E02 Encyclopedia Very Difficult Frustration Undergraduate 
E03 Encyclopedia Very Difficult Frustration Undergraduate 

Each website is labeled with a code where the prefix letter denotes its source type (H = Hospital, A = Association, M = Media, B = Physician blog, P = Portal, E 
= Encyclopedia).

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Table 1A 
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Structural Features and Content Layout 

 
Code Sentence Length Headings Bullet Points Q&A Format Tone 

H01 Long Yes No No Academic 
H02 Long Yes No No Academic 
H03 Long Yes No No Academic 
H04 Long Yes No No Academic 
H05 Long Yes Yes No Academic 
H06 Long Yes No No Academic 
H07 Long Yes No No Academic 
H08 Long Yes No No Academic 
H09 Long Yes No No Academic 
H10 Long Yes No No Academic 
H11 Long Yes No No Academic 
H12 Long Yes No No Academic 
H13 Long Yes No No Academic 
H14 Long Yes No No Academic 
H15 Long Yes Yes No Academic 
H16 Long Yes No No Academic 
H17 Long Yes No No Academic 
H18 Long Yes No No Academic 
H19 Long Yes No No Academic 
H20 Long Yes Yes No Academic 
H21 Long Yes No No Academic 
H22 Long Yes No No Academic 
H23 Long Yes No No Academic 
H24 Long Yes No No Academic 
H25 Long Yes Yes No Academic 
H26 Long Yes No No Academic 
H27 Long Yes No No Academic 
H28 Long Yes No No Academic 
A01 Long Yes No No Academic 
A02 Long Yes No No Academic 
A03 Long Yes No Yes Academic 
M01 Short Yes No No Conversational 
M02 Short Yes Yes No Conversational 
M03 Long No No No Conversational 
B01 Long No No No Academic 
B02 Short No Yes No Conversational 
B03 Short Yes No Yes Conversational 
B04 Long No No No Academic 
B05 Long No No No Academic 
P01 Short Yes No No Academic 
P02 Long Yes Yes No Academic 
P03 Long Yes Yes No Academic 
P04 Long Yes No No Academic 
P05 Long Yes Yes No Academic 
P06 Long Yes No No Academic 
P07 Short Yes No No Academic 
P08 Long Yes Yes No Academic 
E01 Long Yes No No Academic 
E02 Long Yes No No Academic 
E03 Long Yes No No Academic 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Table 1B 
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4. Discussion

The evaluation of 50 Turkish migraine websites clearly demon-
strates that the readability of online migraine information in Turk-
ish is far below optimal. Despite being intended for a general audi-
ence of patients and their families, most of this content is written at 
a level that would challenge even well-educated readers. These re-
sults mirror the outcomes of similar studies in other medical do-
mains and languages, reinforcing that readability is a widespread 
problem in health communication.5,14 The findings align with prior 
Turkish studies that reported “difficult” readability levels for vari-
ous patient-focused websites.17 A meta-narrative review of online 
health information quality has highlighted significant issues with 
the trustworthiness and usability of what patients find on the inter-
net.18 Making sure that health information is presented clearly is a 
fundamental part of addressing those issues. 

Many sites, especially those of hospitals and professional bodies, 
seem to have copied or only slightly modified text from existing 
medical literature or even from each other. They often present text-
book-like descriptions without much simplification. 

4.1. Limitations 
 First, readability formulas, while useful indicators, do not 

capture all aspects of comprehension. Some of these aspects were 
addressed through the qualitative analysis; however, that as-
sessment was subjective and cannot fully substitute for actual com-
prehension testing. Second, the site selection, although broad, may 
not cover every type of platform where migraine information is 
shared. Third, while 50 websites is a sizable sample, it is not exhaus-
tive of all Turkish migraine-related content on the internet. Lastly, 
no outcomes or impacts on actual users were measured. 

5. Conclusion

In conclusion, this study found that the vast majority of Turk-
ish-language migraine websites are written at reading levels too 
high for the average population. This severely limits their effective-
ness as patient education resources. Improving readability is not 
merely a linguistic preference; it has tangible benefits for public 
health.19 For a condition like migraine providing understandable in-
formation can reduce disability and improve quality of life. A person 
with migraine seeking information online in Turkish should be able 
to learn about their condition without frustration. Ultimately, im-
proving the readability of health information is a low-cost, high-im-
pact intervention that can empower patients and foster better 
health outcomes in the long run. 

genAI 
No artificial intelligence-based tools or generative AI technologies 
were used in this study. The entire content of the manuscript was 
originally prepared, reviewed, and approved by both authors. 

Funding 
This research received no specific grant from any funding agency in 
the public, commercial, or not-for-profit sectors.  

Conflict of interest statement  
The authors declare that they have no conflict of interest. 

Availability of data and materials  
The datasets used and/or analyzed during the current study are 
available from the corresponding author upon reasonable request. 

References 
1.Okuhara T, Furukawa E, Okada H, Kiuchi T. Readability of online and offline 
written health information: a protocol of a systematic review of systematic 
reviews. BMJ Open. 2024 Dec 23;14(12):e079756. [Crossref] 
2.Dong L, Dong W, Jin Y, Jiang Y, Li Z, Yu D. The Global Burden of Migraine: A 
30-Year Trend Review and Future Projections by Age, Sex, Country, and 
Region. Pain Ther. 2025 Feb;14(1):297-315. [Crossref] 
3.Erdoğan Acar M, Buran G, Özyer Güvener Y, et al. Prevalence of migraine 
menstrual, migraine and risk factors in women of reproductive age: a multi-
centre study. Acta Neurol Belg. Epub ahead of print 2025 Sep 29. [Crossref] 
4.Meise R, Schwarz A, Luedtke K. Effectiveness of patient education and 
cognitive behavioural treatment as a non-pharmacological intervention for 
migraine in adults - a systematic review. SN Compr Clin Med. 2022;4:197. 
[Crossref] 
5.Yılmaz R, Karpuz S, Gökpınar HH, Yılmaz H. Evaluating the information 
content, readability, and reliability of Turkish websites about fibromyalgia. 
Med Bull Haseki. 2022;60(4):425-432. [Crossref] 
6.Okan O, Messer M, Levin-Zamir D, et al. COVID-19: health literacy is an 
underestimated problem. Lancet Public Health. 2020;5(5):e249-e250. 
[Crossref] 
7.Weiss BD, Coyne C. Communicating with patients who cannot read. N Engl 
J Med. 1997;337(4):272-274. [Crossref] 
8.Özduran E, Erkin Y, Hancı V, Taştan A, Tosun DD, Sayan EN. Evaluation of 
the readability of Turkish internet-based patient education materials related 
to "Low Back Pain". Dokuz Eylül Univ Tıp Fak Derg. 2022;36(2):135-150. 
[Crossref] 
9.Solak İ, Kozanhan B, Ay E. Readability of Turkish websites containing 
COVID-19 information. Anatol J Family Med. 2021;4(1):57-62. [Crossref] 
10.Tanyel Saraçoğlu T, Gürsoy G. Assessing the reliability and readability of 
migraine treatment information on Turkish websites. BMC Health Serv Res. 
2024;24:11599. [Crossref] 
11.Ateşman E. Türkçede okunabilirliğin ölçülmesi (Measuring readability in 
Turkish). Ankara Univ TÖMER Dil Derg. 1997;58:171-174. 
12.Çetinkaya G, Uzun L. Türkçe ders kitabındaki metinlerin okunabilirlik 
özellikleri (Readability characteristics of texts in Turkish textbooks). In: 
Ülper H, editor. Türkçe Ders Kitabı Çözümlemeleri. Ankara: Pegem; 2010. p. 
141-156. [Crossref] 
13.Bezirci B, Yılmaz AE. Metinlerin okunabilirliğinin ölçülmesi üzerine bir 
yazılım kütüphanesi ve Türkçe için yeni bir okunabilirlik ölçütü (A new 
readability metric for Turkish). DEÜ Müh Fak Fen Bilimleri Derg. 
2010;12(3):49-62. 
14.Çoluk Y, Şenocak MI. Patient education in the digital age: an analysis of 
quality and readability of online information on rhinoplasty. Medicine 
(Baltimore). 2024;103(32):e39229. [Crossref] 
15.Örge F, Özden M, Özden S. How readable are pharmaceutical leaflets in 
Türkiye? Medicine (Baltimore). 2025;104(37):e44467. [Crossref] 
16.Bobek E, Tversky B. Creating visual explanations improves learning. Cogn 
Res Princ Implic. 2016;1(1):27. [Crossref] 
17.Daraz L, MacDermid JC, Wilkins S, Gibson J, Shaw L. The quality of 
websites addressing fibromyalgia: an assessment of quality and readability 
using standardized tools. BMJ Open. 2011;1(1):e000152. [Crossref] 
18.Daraz L, Morrow AS, Ponce OJ, et al. Can patients trust online health 
information? A meta-narrative systematic review of the quality of health 
information on the internet. J Gen Intern Med. 2019;34(9):1884-1891. 
[Crossref] 
19.Dahm MR, Bull R, Sadow L, Tran D, Zurynski Y, Amin J, Hadley F, Harrison 
LJ, Waniganayake M, Wong S, Degotardi S. Readability and beyond - Health 
literacy and numeracy in COVID-19 communications in early childhood 
education: Are we communicating effectively? Patient Educ Couns. 
2023;114:107823. [Crossref] 

458

https://doi.org/10.1136/bmjopen-2023-079756?referrer=grok.com
https://doi.org/10.1007/s40122-024-00690-7?referrer=grok.com
https://doi.org/10.1007/s13760-025-02893-x?referrer=grok.com
https://doi.org/10.1007/s42399-022-01279-x?referrer=grok.com
https://doi.org/10.4274/haseki.galenos.2022.8737?referrer=grok.com
https://doi.org/10.1016/S2468-2667(20)30086-4?referrer=grok.com
https://doi.org/10.1056/NEJM199707243370411?referrer=grok.com
https://doi.org/10.18614/deutip.1174522?referrer=grok.com
https://doi.org/10.5505/anatoljfm.2020.21939?referrer=grok.com
https://doi.org/10.1186/s12913-024-11599-4?referrer=grok.com
https://doi.org/10.14527/9786053640738.08?referrer=grok.com
https://doi.org/10.1097/MD.0000000000039229?referrer=grok.com
https://doi.org/10.1097/MD.0000000000044467?referrer=grok.com
https://doi.org/10.1186/s41235-016-0031-6?referrer=grok.com
https://doi.org/10.1136/bmjopen-2011-000152?referrer=grok.com
https://doi.org/10.1007/s11606-019-05109-0?referrer=grok.com
https://doi.org/10.1016/j.pec.2023.107823?referrer=grok.com



