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Abstract Öz
Objective: The aim of this study is to evaluate the quality and readability 
of patient education materials about fibromyalgia generated by ChatGPT 
to assess whether this AI application can be reliably used as an online 
health information source for the general population.

Materials and Methods: In this study, Google Trends was used to identify 
the most frequently searched keywords related to fibromyalgia. The iden­
tified keywords were categorized into three groups: general information, 
diagnosis, and treatment, and were sequentially entered into ChatGPT. 
The quality of the generated responses was assessed using the modified 
DISCERN (mDISCERN) tool. The readability of the texts was evaluated using 
the Flesch-Kincaid Grade Level (FKGL) and Flesch-Kincaid Reading Ease 
(FRE) parameters.

Results: The mean mDISCERN score of the texts was 44.31±4.67, the mean 
FKGL score was 15.29±2.29, and mean FRE score was 24.23±10.27. The aver­
age mDISCERN score indicated that the texts were of moderate quality. 
According to the mean Flesch-Kincaid scores, the texts were found to be 
quite difficult to read and were mostly appropriate for readers at the 
undergraduate level or higher. Furthermore, the statistical analysis among 
the three categories revealed no significant differences in mDISCERN, 
FKGL, and FKRE scores.

Conclusion: AI language models like ChatGPT hold innovative potential in 
healthcare communication by providing accessible and unbiased infor­
mation that can support health literacy and patient education. However, 
the high level of reading comprehension required currently limits their 
effectiveness and reliability for direct patient use. Therefore, the content 
generated by ChatGPT should be considered a complementary resource 
and should be critically examined by users.

Amaç: Bu çalışmanın amacı, ChatGPT tarafından fibromiyalji hakkında 
oluşturulan hasta eğitim materyallerinin kalitesini ve okunabilirliğini 
değerlendirmek ve bu yapay zeka uygulamasının genel popülasyon için 
güvenilir bir çevrimiçi sağlık bilgi kaynağı olarak kullanılıp kullanılamay­
acağını değerlendirmektir.

Gereç ve Yöntemler: Çalışmada, fibromiyalji ile ilgili en sık aranan anahtar 
kelimeler Google Trendler kullanılarak belirlendi. Belirlenen anahtar 
kelimeler genel bilgi, tanı ve tedavi olmak üzere üç gruba ayrıldı ve 
sırayla ChatGPT'ye girildi. Oluşturulan yanıtların kalitesi, modifiye edilmiş 
DISCERN (mDISCERN) aracı kullanılarak değerlendirildi. Metinlerin okun­
abilirliği, Flesch-Kincaid Sınıf Düzeyi (FKGL) ve Flesch-Kincaid Okuma 
Kolaylığı (FRE) parametreleri kullanılarak değerlendirildi.

Bulgular: Metinlerin ortalama mDISCERN puanı 44.31±4.67, ortalama FKGL 
puanı 15.29±2.29 ve ortalama FRE puanı 24.23±10.27 olarak bulundu. Orta­
lama mDISCERN puanı, metinlerin orta kalitede olduğunu gösterdi. Orta­
lama Flesch-Kincaid skorlarına göre, metinlerin oldukça zor okunabilir 
olduğu ve çoğunlukla lisans düzeyi veya üzeri okuma becerisi gerektirdiği 
belirlendi. Ayrıca, üç kategori arasındaki istatistiksel analiz, mDISCERN, 
FKGL ve FKRE puanlarında anlamlı bir fark ortaya koymadı.

Sonuç: Özetle, ChatGPT gibi yapay zekâ dil modelleri, sağlık iletişiminde 
erişilebilir ve tarafsız bilgi sunarak sağlık okuryazarlığını ve hasta eğitimini 
destekleme açısından yenilikçi bir potansiyele sahiptir. Ancak, yüksek 
düzeyde okuma-anlama becerisi gerektirmesi, doğrudan hasta kullanımı 
açısından etkinliğini ve güvenilirliğini sınırlamaktadır. Bu nedenle, Chat­
GPT tarafından üretilen içerikler tamamlayıcı bir kaynak olarak değer­
lendirilmelidir ve kullanıcılar tarafından eleştirel biçimde incelenmelidir.
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INTRODUCTION
Fibromyalgia is a chronic condition characterized by various 
symptoms, including widespread pain, fatigue, sleep and cognitive 
disturbances, as well as anxiety, depression, and emotional 
difficulties. It is reported to affect 2–8% of the global population and 
is approximately three times more common in women than in men 
(1).

In treatment approaches, in addition to pharmacotherapy, non-
pharmacological methods such as patient education, cognitive 
behavioral therapy, and increased physical activity are initially 
recommended (2). In this context, it is critically important for patients 
to have sufficient knowledge about their condition, as it plays a key 
role in treatment adherence and quality of life. However, although 
the internet allows rapid access to health-related information, its 
reliability as an information source remains limited due to the broad 
variability in content. In addition, verifying the accuracy of online 
health information can be challenging for patients (3).

In recent years, AI-powered chatbots have emerged as potential 
tools for generating health education materials. Through questions 
directed at these bots, users can access compiled online information. 
The current literature includes numerous studies examining the 
quality, readability, and impact of chatbot-generated materials on 
patient satisfaction (4). For example, ChatGPT’s ability to respond in 
a manner resembling human language patterns, its rapid generation 
of educational content, and its accessibility are major advantages (5).

However, considering that patient education materials are 
recommended to be written at no higher than a sixth-grade reading 
level according to standards set by the U.S. Department of Health and 
Human Services, the American Medical Association, and the National 
Institutes of Health, AI-generated content still has areas that require 
improvement in terms of accuracy, consistency, and readability (6). 
Additionally, issues related to data privacy and ethics must also be 
addressed prior to implementation.

In the current literature, ChatGPT-4 has been reported to provide 
“generally good responses” in prostate cancer patient education 
and may serve as a valuable tool; it was found to prepare kidney 
transplant brochures rapidly, though with a noted need for greater 
depth; it approached the target reading level in orthopedic hand 
surgery materials; and in physical medicine and rehabilitation, it 
functioned as a virtual educational partner offering support for self-
management and motivation (7-10).

Accordingly, the aim of this study is to examine the quality 
and readability of fibromyalgia-related patient education materials 
generated by ChatGPT.

MATERIALS AND METHODS
Fibromyalgia-related keywords were identified using Google Trends 
(https://trends.google.com/) on December 15, 2024. The term 
“fibromyalgia” was analyzed from 2004 to the present to identify the 
most frequently searched health-related queries directly associated 
with fibromyalgia. Sixteen keywords that were clearly and specifically 
related to fibromyalgia were selected from the top 25 most frequently 
searched terms by prioritizing queries that reflect common patient 
information needs.

The selected fibromyalgia-related keywords were systematically 
entered into the free version of ChatGPT (GPT-3.5), which is the 
most widely accessible and commonly used model by the general 
population. As the primary aim of this study was to evaluate ChatGPT 
as a real-world source of patient education and health information, 
the use of the free version was considered more representative of 
actual user exposure.

The keywords were classified into three categories: general 
information, diagnosis, and treatment. Nine keywords (56.3%) were 
assigned to the general information category, four (25%) to diagnosis, 
and three (18.7%) to treatment (Table 1).

Table 1. Sixteen fibromyalgia-related keywords based on Google Trends Data

RANK Keyword Category

1 Symptoms fibromyalgia General information

2 Fibromiyalgia pain General information

3 Fibromyalgia syndrome General information

4 Fibromyalgia cause General information

5 What is fibromyalgia General information

6 Fibromyalgia treatment Treatment

7 Fibromyalgia points Diagnosis

8 Fibromyalgia test Diagnosis

9 Fibromyalgia fatigue General information

10 Fibromyalgia diet Treatment

11 Fibromyalgia back pain General information

12 Fibromyalgia medication Treatment

13 Chronic fatigue General information

14 Fibromyalgia diagnosis Diagnosis

15 Muscle pain General information

16 Fibromyalgia autoimmune Diagnosis
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The quality of the generated responses was assessed using the 
modified DISCERN (mDISCERN) instrument. The evaluation process 
involved independent review by two authors (EÖ and BK). In cases of 
discrepancy, a consensus was reached under the guidance of a third 
reviewer (FMA), who made the final decision.

Similar to the original DISCERN instrument, the modified DISCERN 
(mDISCERN) scale comprises 16 criteria, each rated on a 5-point 
Likert scale, resulting in a maximum possible score of 80. The scale 
evaluates the accuracy and credibility of information, the quality of 
content related to diagnosis and treatment, and the professional 
tone of patient education materials (Figure 1) (11). Based on the total 
mDISCERN score, the material quality was classified into one of the 
five predefined categories (Table 2) (12).

Figure 1. mDISCERN Scale

Table 2. mDISCERN scale score

Total mDISCERN score Quality

16-26 Very poor

27-38 Poor

39-50 Moderate

51-62 Good

63-80 Excellent

The readability of the ChatGPT-generated responses was analyzed 
using the Flesch-Kincaid Grade Level (FKGL) and Flesch-Kincaid 
Reading Ease (FRE) metrics (Table 3) (13, 14). The FRE score estimates 
the difficulty of reading a text on a scale from 0 to 100, with lower 
scores indicating more difficult texts. FKGL is a widely accepted 
readability formula that estimates the educational grade level 
required to comprehend a given text, based on average sentence 

length and word complexity. FKGL reflects the level of education 
needed to understand the material (15).

Table 3. Calculation formulas for flesch-kincaid reading ease and grade level

Readability score Formula

Flesch reading ease (FRE)
206.835 − 1.015 × (Total words/Total sentences) 
− 84.6 × (Total syllables/Total words)

Flesch kincaid grade level (FKGL)
0.39 × (Total words/Total sentences) + 11.8 × 
(Total syllables/Total words) − 15.59

The mDISCERN, FKGL, and FRE scores of ChatGPT-generated texts for 
each category (general information, diagnosis, and treatment) were 
presented using descriptive statistics (mean, standard deviation, 
minimum and maximum). The Kruskal-Wallis test was performed to 
assess whether there were statistically significant differences among 
the three categories in terms of these scale scores. The significance 
level was set at p<0.05. Statistical analyses were conducted using IBM 
SPSS Statistics, Version 21.0 (IBM Corp., Armonk, NY, USA).

RESULTS
The most frequently searched keyword on Google Trends was 
symptoms fibromyalgia.

The mean mDISCERN score of the texts was 44.31±4.67, the mean 
FKGL score was 15.29±2.29, and the mean FRE score was 24.23±10.27 
(Table 4). The average mDISCERN score indicated that the texts were 
of moderate quality. According to the mean Flesch-Kincaid scores, 
the texts were found to be quite difficult to read and were mostly 
appropriate for readers at the undergraduate level or higher.

Table 4. Statistical summary of the scales

Scales n Minimum Maximum Mean
Standard 
deviation

mDISCERN 16 36.00 51.00 44.31 4.67

Flesch kincaid grade level 16 12.08 20.95 15.29 2.28

Flesch kincaid reading ease 16 1.31 42.61 24.23 10.27

The mean total mDISCERN scores were 44.67±5.36 for the general 
information category, 41.50±3.11 for the diagnosis category, and 
47.00±2.65 for the treatment category. No statistically significant 
difference was found among the three categories in terms of 
mDISCERN scores (p=0.365). The FKGL scores were 14.33±1.54 for 
general information, 17.50±3.04 for diagnosis, and 15.24±1.47 for 
treatment. No statistically significant difference was observed 
between groups regarding FKGL values (p=0.146). The FRE scores 
were 27.65±8.95 for the general information category, 18.44±13.14 for 
diagnosis, and 21.65±9.04 for treatment. No significant difference was 
detected between categories regarding FRE scores (p=0.399) (Table 5).
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Table 5. Comparison of mean scores for mDISCERN, Flesch-Kincaid Reading Ease, and 
Flesch-Kincaid Grade Level

Scales n Minimum Maximum Mean
Standard 
deviation

P*

mDISCERN

General information 9 36.00 51.00 44.67 5.36

Diagnosis 4 37.00 44.00 41.50 3.11 0.365

Treatment 3 44.00 49.00 47.00 2.65

Flesch kincaid grade level

General information 9 12.08 17.36 14.33 1.54

Diagnosis 4 14.23 20.95 17.50 3.04 0.146

Treatment 3 13.57 16.31 15.24 1.47

Flesch kincaid reading ease

General information 9 13.54 42.61 27.65 8.95

Diagnosis 4 1.31 31.53 18.44 13.14 0.399

Treatment 3 16.31 32.09 21.65 9.04

*Kruskal Wallis Test

DISCUSSION
This study examined the quality and readability of texts about 
fibromyalgia generated by ChatGPT, highlighting the potential and 
limitations of this technology as a health information resource. While 
ChatGPT provides easily accessible information, the quality of these 
materials was found to be moderate. Moreover, the fibromyalgia-
related texts produced by ChatGPT were evaluated as lacking 
readability even for individuals at the high school education level.

The moderate quality level of ChatGPT's responses concerning 
fibromyalgia indicates that the answers are informative yet only 
partially reliable. The responses generally provide a broad overview 
of the disease's symptoms and treatment options. However, 
deficiencies such as the absence of source citations, lack of 
references to current evidence-based guidelines, and frequent 
omission of personalized medical advice detract from the overall 
quality of the responses.

In our study, the 16 keywords selected as directly related to 
fibromyalgia were intended to reflect patients’ common information 
needs; however, the relatively limited number of keywords may 
influence the robustness and generalizability of the findings. The 
literature indicates that in AI–based health information studies, 
analyses are often conducted using a limited set of high–
search volume keywords. While this approach offers advantages in 
representing typical user queries, the use of broader keyword sets 
may lead to variability in the results. Nevertheless, the selection of 
keywords based on Google Trends data and their explicit relevance to 
fibromyalgia indicates that the findings capture the main underlying 

trends. Future studies expanding the number of analyzed keywords 
may help test the findings across different contexts and strengthen 
their generalizability.

Bias and ethical considerations represent important aspects of 
AI-generated health information. Although bias was not directly 
assessed in the present study, previous literature has highlighted 
that AI models trained on large-scale datasets may reflect 
and reproduce existing cultural, political, and ideological biases 
embedded within those data. As a result, AI-generated content may 
vary across different religious beliefs, ethnic identities, or languages. 
For instance, Huang et al. reported that demographic biases are 
prevalent in many clinical machine learning models and may 
have implications for model performance and patient safety (16). 
Similarly, Yang et al. demonstrated that large language models may 
generate more detailed and positive narratives for white patients 
while producing shorter and less specific content for Black and 
Latino patients in medical reporting contexts (17). These findings 
underscore broader ethical considerations relevant to AI-based 
health information systems and highlight the need for a cautious 
interpretation of AI-generated content.

The indicators in our study demonstrate that the health information 
texts generated by ChatGPT require an advanced level of reading 
ability, which makes them difficult for the general population to 
read. In contrast, many health organizations recommend that patient 
education materials be written at a 6th to 8th grade reading level 
(18, 19). Previous studies have reported that decreasing readability 
levels may hinder the comprehension of health information, and 
these findings support the results of our study (20, 21). Nevertheless, 
clinical outcomes such as patient comprehension, behavioral 
responses, or treatment adherence were not directly assessed in the 
present study. Additionally, the extensive use of medical terminology 
and the preference for an academic writing style in some generated 
texts may further compromise their comprehensibility. Although 
Ayre et al. demonstrated that ChatGPT has the potential to simplify 
health-related texts, they reported that even simplified content does 
not consistently fall below the recommended readability levels; this 
observation is consistent with the findings of our study (22). In this 
context, the potential clinical implications of reduced readability 
should be interpreted cautiously considering in light of the existing 
literature, rather than as direct outcomes of the present study.

These findings highlight the necessity for improvements in both 
content quality and language simplification in AI-based text 
generation. Firstly, the accuracy and currency of information 
provided by ChatGPT should be validated through expert review; to 
mitigate the risk of misleading or incomplete information, all texts 
must undergo supervision by healthcare professionals. Secondly, to 
enhance health literacy and broaden access among diverse patient 
populations, readability levels should be lowered and adapted 
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to more comprehensible standards by applying natural language 
processing techniques and text revision strategies.

The limitations of this study include the evaluation being conducted 
using a single artificial intelligence model and the analyses being 
limited to 16 English language keywords. In addition, the exclusive 
use of the free version of ChatGPT (GPT-3.5) represents an important 
limitation when considering the rapid evolution of large language 
models. Indeed, more advanced versions, such as GPT-4, have been 
reported to demonstrate superior performance in terms of accuracy, 
contextual understanding, and citation capabilities. Therefore, the 
findings of the present study may not be directly generalizable 
to newer or paid versions of ChatGPT, and potential differences 
in their performance within patient education contexts should 
be considered. Future studies comparing different large language 
models, expanding the number of analyzed keywords, conducting 
multilingual analyses, and performing subgroup evaluations across 
diverse patient populations (e.g., age, education level, and cultural 
background) may help improve the comprehensiveness and 
generalizability of the findings.

CONCLUSION
In conclusion, AI language models, such as ChatGPT, hold potential 
as innovative tools in health communication. Based on the obtained 
data and existing literature, ChatGPT offers several advantages, 
including accessibility and neutrality, which may theoretically 
support health literacy and patient education. However, its high 
reading level requirements and shortcomings in source citation 
necessitate cautious consideration regarding patient education and 
safety in its current form. Therefore, ChatGPT outputs should be 
regarded solely as supplementary information sources and critically 
appraised by patients. Future advancements with more sophisticated 
models and specialized training strategies may help overcome these 
limitations, enabling a more effective use of AI in health literacy and 
patient education.
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