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Abstract

Background: ChatGPT may have the potential to provide detailed information in the field of health and even dry eye

Objective: This study was to evaluate the text's quality, readability, and comprehensibility of the content generated by the
ChatGPT about the most frequently searched queries on Google about dry eye disease (DED).

Methods: The research employed Google Trends to discover the most commonly searched terms associated with DED. These
identified keywords were then entered into ChatGPT, and the generated responses were evaluated for quality using the Ensuring
Quality Information for Patients tool (EQIP). The readability of the content was measured using both Flesch-Kincaid Grade
Level (FKGL) and Flesch-Kincaid Reading Ease (FKRE) parameters

Results: The most commonly searched phrases were "eye drops," "dry eyes," and "dry eye drops." The countries that showed the
greatest interest in these topics were the United States of America, Ireland, and the United Kingdom. The statistical analysis
uncovered substantial concerns regarding the readability and comprehension of ChatGPT's written content about DED, indicating
a necessity for enhancement. The low average EQIP value indicated the need to improve the quality and reliability of the content
generated by ChatGPT.

Conclusions: The results of this indicated that the readability of ChatGPT's content on DED surpassed predefined standards but
also highlighted concerns about its quality. Enhancing quality could be achieved by retraining the virtual intelligence with
credible sources and verifying information through expert review can enhance the quality of the content.
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ABSTRACT

Background: ChatGPT may have the potential to provide detailed information in the field of

health and even dry eye

Objective: This study was to evaluate the text's quality, readability, and comprehensibility of

the content  generated by the ChatGPT about  the most frequently  searched queries on

Google about dry eye disease (DED).

Methods: The research employed Google Trends to discover the most commonly searched

terms associated with DED. These identified keywords were then entered into ChatGPT,

and  the  generated  responses  were  evaluated  for  quality  using  the  Ensuring  Quality

Information for Patients tool (EQIP). The readability of the content was measured using

both  Flesch-Kincaid  Grade  Level  (FKGL)  and  Flesch-Kincaid  Reading  Ease  (FKRE)

parameters.

Results: The most commonly searched phrases were "eye drops," "dry eyes," and "dry eye

drops." The countries that showed the greatest interest in these topics were the United

States of  America,  Ireland,  and the United Kingdom. The statistical  analysis  uncovered

substantial  concerns regarding the readability  and comprehension of  ChatGPT's  written

content about DED, indicating a necessity for enhancement. The low average EQIP value

indicated  the  need  to  improve  the  quality  and  reliability  of  the  content  generated  by

ChatGPT. 

Conclusions:  The results of this indicated that the readability of ChatGPT's content on
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DED  surpassed  predefined  standards  but  also  highlighted  concerns  about  its  quality.

Enhancing  quality  could  be  achieved  by  retraining  the  virtual  intelligence  with  credible

sources and verifying information through expert  review can enhance the quality of  the

content.

Keywords: ChatGPT; Dry eye disease; Google Trends; Quality; Comprehension

INTRODUCTION

Dry eye disease is a common ocular disorder characterized by insufficient tear production

or dysfunction, leading to an unstable tear film and damage to the surface of the eye. This

complex  condition  causes  irritation,  vision  problems,  and  instability  in  the  tear  film,

potentially  resulting  in  harm  to  the  eye's  surface  due  to  elevated  osmolarity  and

inflammation. It  affects  millions of people and can interfere with daily living and routine

activities1.

Developed  by  OpenAI,  ChatGPT is  an  advanced online  language model  utilizing  deep

learning techniques to mimic human language patterns. As a part of the generative pre-

training  transformer  family,  it  stands  as  one  of  the  most  prominent  publicly  available

language  models.  Drawing  from  a  vast  text  dataset,  ChatGPT  comprehends  human

language intricacies and nuances, enabling it to generate contextually relevant responses

for diverse queries. Research indicates that ChatGPT has shown impressive capability in

generating  understandable  answers  to  challenging  clinical  queries,  positioning  it  as  a

valuable virtual aide for both patients and healthcare professionals2,3.

While ChatGPT holds promise for various uses in the medical and healthcare sectors, such

as identifying research topics, supporting clinical and laboratory diagnosis efforts, helping

patients manage their health, it also presents challenges. These include a lack of personal

and  emotional  interactions  crucial  for  developing  effective  communication  skills  in

healthcare  education.  There  are  concerns  about  data  privacy  as  well  as  the  risk  of
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generating biased or inaccurate content. Consequently, there is a critical need to assess

the  quality,  readability  and  comprehensibility  of  the  output  generated  by  ChatGPT  -

especially since these aspects are important for helping patients make optimal decisions

and ensuring informed consents meet recommended standards4,5.

While  analyses  of  the  quality,  readability,  and  comprehensibility  of  ChatGPT-generated

content on various medical conditions exist in the literature6,7, to best of our knowledge,

there is currently no analysis available for content related to DED. Therefore, to bridge this

gap and to provide insights for future research, the aim of this study is to analyse quality,

readability, and comprehensibility of ChatGPT-generated content about DED. 
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METHODS

The research took place at the Ophthalmology Clinic of Hendek State Hospital between

January  6,  2024,  and  February  9,  2024.  As  the  study  did  not  involve  any  operations

conducted within  a living organism,  there was no need for  permission from the ethical

committee8.

Before  conducting  the  searches,  all  personal  web  browser  data  was  cleared  as  a

precautionary measure. The tool Google Trends (https://trends.google.com/) was employed

to identify the most commonly searched terms associated with DED. The search keywords

were gathered from worldwide searches spanning from 2004 to the present day. Twenty-

five  highly  relevant  and  frequently  sought  keywords  about  DED  were  recorded  for

subsequent analysis.

The identified keywords were sequentially input into the January 10 version of ChatGPT

(https://chat.openai.com/), following the order in which they were originally searched. Prior

to commencing these searches, all browser-related data was cleared. Additionally, a new

account was specifically created for interacting with ChatGPT, ensuring clear differentiation.

Each query  was  conducted  on  its  own chat  page  to  maintain  separation  and  facilitate

analysis. The collected responses were recorded for further analysis for quality, readability

and comprehensibility.

The  evaluation  of  the  quality  of  the  acquired  texts  was  conducted  using  the  Ensuring

Quality  Information  for  Patients  (EQIP)  tool.  This  comprehensive  assessment  covers

various aspects of content, including coherence and writing excellence. It consists of 20

questions with response options 'yes,' 'no,' or 'does not apply.'  Scores are calculated by
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tallying affirmative responses, which are then multiplied by a factor of 1. Responses marked

as "partly" are also considered and multiplied by a factor of 0.5, while negative answers

receive a multiplication factor  of  zero.  The resulting values from these calculations are

added together and adjusted based on the number of "not applicable" answers subtracted

from  20  in  the  denominator  to  account  for  unanswered  questions.  The  final  value  is

converted to an EQIP score expressed as a percentage using a multiplication factor at

100%. Content that receives scores between 76% and 100% is classified as "well written,"

indicating high quality. Those scoring between 51% and 75% are categorized as displaying

good quality  with  minor  issues.  Scores falling  between 26% and 50% suggest  serious

quality issues, while content earning an EQIP score of 0%-25% is deemed to have severe

quality issues9,10.

The readability  of  the acquired texts was assessed using the FKGL and Flesch FKRE

parameters. The FKGL calculation involves dividing the total number of words by the total

number of sentences, multiplying by 0.39, then adding to it the result of dividing syllables by

words, multiplied by 11.8, and subtracting 15.59 from this sum. This formula predicts the

grade level needed for understanding based on sentence length and syllable count. A lower

score  indicates  easier  understanding  while  a  higher  one  implies  greater  linguistic

complexity. On the other hand, FKRE assesses document readability through a calculation

involving average sentence length multiplied by 1.015 plus average number of syllables per

word multiplied by 84.6; this difference is then subtracted from 206.835 to provide a reading

ease  score  with  higher  numbers  indicating  easier  readability  and  scores  below  30

suggesting college graduate reading levels11.

The statistical analysis was performed using SPSS version 27 (IBM, New York, USA). The

normality of the data was evaluated using the Shapiro-Wilk test. Continuous data is typically

represented using the mean value plus or minus the standard deviation, while categorical

https://preprints.jmir.org/preprint/60357 [unpublished, non-peer-reviewed preprint]
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data is represented using frequency. Group differences were analyzed using the Kruskal-

Wallis  test  to  compute  means.  The  significance  threshold  was  0.05,  indicating  a  95%

confidence interval.

RESULTS

The most common keywords searched for in relation to DED were ‘Dry eyes,’Eye drops,’

and ‘Dry eye drops.’ Table 1 presents the top 25 keywords searched for concerning DED

between 2004 and 2024, as identified by data from Google Trends. 

As per the search data analysis, it has been observed that the United Kingdom, United

States of America, and Ireland are the top three countries with the highest interest in DED,

as demonstrated in Figure 1. Figure 2 highlights the increasing prevelence of DED since

2004. The mean FKRE score was 53.61±5.05, while the FKGL was 9.04±1.74(Table 2). A

Kruskal-Wallis  test  revealed  no  statistically  significant  difference  between  the  observed

scores of EQIP, FKRE, and FKGL across different categories (p=0.644, p=0.994, p=0.828,

respectively).

Table  1:Top 25 keywords searched about 'Dry eye' across countries: 2004-2024 (Based on Google Trends
Data).

Rank Keyword Category of The Topic Based on EQIP

1 Dry eyes Medication or product

2 Eye drops Medication or product

3 Dry eye drops Medication or product

4 Dry eye eye drops Medication or product

5 Dry eyes eye drops Medication or product

6 Dry eyes eye drops Medication or product

7 Eye drops for dry eye Medication or product
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8 Eye drops for dry eyes Medication or product

9 Drops for dry eyes Medication or product

10 Dry eye symptoms Condition or illness

11 Dry skin Condition or illness

12 Dry eye syndrome Condition or illness

13 Dry eye treatment Medication or product

14 Best eye drops Miscellaneous

15 Best dry eye drops Medication or product

16 What is dry eye? Condition or illness

17 Dry under eye Miscellaneous

18 Eye cream Medication or product

19 Best eye drops for dry eyes Medication or product

20 Red eye Miscellaneous

21 Best drops for dry dry eyes Medication or product

22 Best eye drops for dry eyes Medication or product

23 Dry eye causes Miscellaneous

24 One dry eye Miscellaneous

25 Eye pain Miscellaneous

Tablo 2: Minimum-maximum,mean and standard deviation values of EQIP, The Flesch-Kincaid Reading Ease,
The Flesch-Kincaid Grade Level, and percentages of categories.

Parameter Minimum Maximum Mean Std.

Deviation

N

EQIP 35 62,50 50,01 6,38315 25
The  Flesch-Kincaid  Reading

Ease

44,70 62,70 53,61 5,05225 25

The Flesch-Kincaid Grade Level 6,80 10,40 9,0440 1,74244 25
Percantage

Categories Medication  or

product

60% 15

Miscellaneous 24% 6

Condition or illness 16% 4

https://preprints.jmir.org/preprint/60357 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sönmezo?lu Sr et al

DISCUSSION

Based on this study,it was observed that the content produced by ChatGPT about DED was

found  to  be  above  the  recommended  educational  level.  The  results  of  the  study  also

indicated  that  assessment  of  the  ChatGPT-generated  texts  using  EQIP  fell  within  the

category of "serious problems with quality." To best of our knowledge, this is the first study

to examine both readability and quality of ChatGPT's responses regarding DED.

The study results indicate that the United Kingdom(UK), the United States, and Ireland had

significant  search  interest  in  DED.  This  aligns  with  previous  findings:  Vidal-Rohr  et  al.

reported a high prevalence of DED in the UK12; McCann et al. found an 8.1% occurrence in

the US through meta-analysis13; Dana et al. noted a 5.28% prevalence of dry eye in the US

with a recent upward trend14. There is evidence in the literature suggesting that children in

the United States are utilizing digital  devices more frequently at home to enhance their

learning across various subjects such as reading, writing, mathematics,  and science  15.

Moreover, the adoption of smart mobile devices has surged in the United Kingdom since

https://preprints.jmir.org/preprint/60357 [unpublished, non-peer-reviewed preprint]
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2010, surpassing personal computers in numbers16. Additionally, Ireland stands out as a

front-runner  among  European  Union  states  for  spreading  and  employing  digital

Technologies17.  It's  worth  noting  that  digital  eye  strain  is  recognized  as  a  potential

consequence of extensive screen use; this might contribute to the heightened prevalence of

DED-related searches within these countries 18.

The top three most commonly queried terms were 'Dry eyes',  'Eye drops' and 'Dry eye

drops.' The high occurrence of these search phrases suggests a significant desire to learn

about DED symptoms and treatments. This highlights the importance of easily accessible

and accurate information on these crucial  topics.  Healthcare professionals,  professional

health organizations, social media content creators, and virtual intelligence developers have

the opportunity to address this need by creating high-quality and easily understandable

content tailored to the specific areas of interest for patients.

The literature indicates that a higher readability level is associated with a reduced likelihood

of  the  information  being  understandable  to  a  large  population  segment  19.  Obtaining

trustworthy and easily understandable information is crucial for patients seeking answers to

their questions, particularly in areas such as DED 20.

According to the National Institute of Health,  health-related content should generally be

written at a reading level that is equivalent to or below the eighth grade 21. The research

findings suggest that the complexity  of  the texts produced by ChatGPT regarding DED

corresponds to the expected understanding levels of those who have completed around 15

to 16 years of formal education. To control readability levels, artificial intelligence(AI) could

be trained with updated parameters and material created under the guidance of a group of

experts, which could help meet the necessary readability standards.

Materials on health information play a crucial role in patient education, allowing individuals

to  learn  at  their  own  pace,  absorb  information  gradually,  and  share  knowledge  with
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essential people in their lives. Therefore, written health information documents' readability,

comprehensibility, and quality are vital22.

While ChatGPT offers instant responses about dry eye that are convenient and accessible

for users' inquiries about DED, research suggests potential limitations regarding the quality

of  the  content20.  For  example,  Coşkun  et  al.  reported  that  ChatGPT has  difficulties  in

delivering precise and high-quality  patient  information on prostate cancer23.  Cocci  et  al.

found that ChatGPT produced low-quality information regarding urology patients 24.  Temel

et al. reported that content created by chatGPT regarding spinal cord injury had substantial

difficulties  with  quality  6.  Şahin  et  al.  compared  5  different  AI  chatbots  about  erectile

dysfunction and found that none of the chatbots had the required level of readability and

quality25. Similar to all this research, our study also demonstrated that content about DED

created by ChatGPT has significant quality issues. To address this issue, chatbots can be

programmed to access trusted medical databases for producing health-related information,

specific  criteria  can  be  created  for  the  generated  health  content,  and  it  can  undergo

evaluation by teams of specialists in the field.

This study has certain limitations that must be acknowledged. Limiting the analysis to only

the initial  25 terms may have constrained the breadth of  the investigation.  Subsequent

inquiries utilizing expanded keyword lists could yield a more exhaustive comprehension of

the topic. Furthermore, the study exclusively concentrated on English keywords, which may

restrict the applicability of the results. Incorporating queries in additional languages would

enhance the breadth and diversity of the search results. The absence of content from other

AI restricts the generalizability of the study's findings. Further investigation in this domain is

essential to overcome these constraints and to improve our understanding of the subject

matter.

CONCLUSION
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In  conclusion,  this  study  revealed  that  the  content  generated  by  ChatGPT  on  DED

exceeded readability standards and exhibited quality issues. To address these challenges,

retraining the  virtual  intelligence with  customized parameters and implementing  content

oversight by specialized teams and experts in content production could enhance its quality.

More extensive research that encompasses a wider range of keywords, languages, and

content from other AI sources within this field is needed.
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Figure Legends

Fig 1:The search interest in dry eye across different countries

Fig 2:Prevalence of dry eye from 2004 to present
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