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Objective: This study aims to compare the readability of responses provided by two 

prominent Large Language Models (LLMs), ChatGPT and Gemini, to frequently asked 

questions by patients regarding periodontal diseases.  

Materials and Methods: Ten common questions encountered by periodontology specialists 

at a university hospital were compiled. These questions were asked to both LLMs at 20 

different times, and their responses were recorded. Readability was assessed using various 

indices, including the Automated Readability Index (ARI), Flesch Reading Ease, Gunning 

Fog Index, Flesch-Kincaid Grade Level, Coleman-Liau Index, SMOG Index, Linsear Write 

Formula, and FORCAST. Statistical analysis was performed using independent samples t-

tests, with p < 0.05 considered significant.  

Results: Gemini produced texts with significantly higher reading levels—indicating greater 

complexity—compared to ChatGPT across several metrics: ARI (p=0.006), Flesch-Kincaid 

Grade Level (p=0.005), SMOG Index (p=0.003), and Linsear Write Grade Level (p=0.008). 

No statistically significant differences were found in Flesch Reading Ease (p=0.088), 

Gunning Fog Index (p=0.134), or Coleman-Liau Index (p=0.274).  

Conclusion: The findings indicate that Gemini’s responses are generally more complex and 

challenging to read than those generated by ChatGPT. This suggests significant differences 

in how these models adapt their outputs for a general audience. Relying on a comprehensive 

set of readability formulas is essential when evaluating the suitability of AI-generated dental 

health content for patient education. 
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Introduction 

Periodontal disease refers to a group of 

conditions affecting the periodontium—the 

supporting structures of the teeth (gingiva, 

alveolar bone, cementum, and periodontal 

ligament)—and requires early diagnosis 

and management to prevent long-term 

complications. The mildest form of this 

disease, gingivitis, which can affect up to 

90% of the population, is inflammation of 

the gums caused by plaque resulting from 

bacterial accumulation at the marginal 

gingiva; this condition is reversible with 

oral hygiene but may progress to 

periodontitis if left untreated. Periodontitis, 

on the other hand, is a chronic inflammatory 

disease resulting in attachment loss and the 

formation of periodontal pockets due to 

apical migration of the junctional 

epithelium. As periodontopathogens 

penetrate deeper tissues, the immune 

response that is activated to combat the 

infection also leads to the destruction of the 

periodontium. This progression causes 

alveolar bone resorption and, in severe 

cases, tooth loss (1, 2). 

The concept of reliability comparison 

encompasses various domains, including 

the readability of texts and the reliability of 

systems, each employing different 

methodologies and indices. In the field of 

readability, several studies have highlighted 

the challenges and inconsistencies in 

measuring text difficulty. For example, 

Khodadady and Mehrazmay discuss the use 

of readability formulas, which are 

mathematical equations designed to 

estimate the reading difficulty of texts for 

native and non-native speakers(3). 

Gallagher et al. emphasize the lack of 

correlation between different readability 

metrics when applied to science-based 

texts, suggesting that online texts often 

present the greatest inequalities in terms of 

difficulty(4). Similarly, Rakes's work on 

adult education materials found no 

significant relationship among various 

readability indices, further demonstrating 

the complexity of accurately assessing text 

difficulty(5). 

In this study, we aimed to compare the 

answers given to frequently asked questions 

by individuals with periodontal disease by 

ChatGPT, developed by OpenAI, and 

GEMINI, developed by Google, which are 

the most commonly used LLMs. 

Materials and Methods 

This study was conducted by compiling 

questions frequently encountered by 

periodontology specialists working at a 

university hospital, followed by compiling 

the responses provided by LLMs. Ten 
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different questions were repeatedly asked at 

twenty different time points; the answers 

were recorded, and readability analyses 

were carried out. The results obtained were 

compared. Average Reading Level 

Consensus is the mean result of readability 

scores and evaluates multiple aspects 

together. The Automated Readability Index 

includes the character count—all letters, 

numbers, punctuation marks, and other 

symbols in your text. Spaces between 

characters are not counted, and it is 

calculated by the number of characters per 

word. Flesch Reading Ease is a popular 

formula used for scoring texts. It was 

developed by author and readability expert 

Rudolf Flesch. The formula gives a score 

indicating how easy or difficult a text is to 

read. The Gunning Fog Index is attributed 

to American textbook publisher Robert 

Gunning, a graduate of Ohio State 

University. To calculate the Fog Index: the 

average number of words per sentence and 

the percentage of complex words are taken 

into account (complex words consist of 

three or more syllables). The US Army uses 

the Flesch-Kincaid Grade Level to assess 

the difficulty of technical manuals. 

Pennsylvania uses Flesch-Kincaid to score 

automobile insurance policies to ensure 

their texts do not exceed the ninth-grade 

level. The Coleman-Liau Readability Index 

estimates the readability level of an English 

text and indicates the grade level needed to 

understand the material. The SMOG Index 

(Simple Measure of Gobbledygook) was 

developed by G. Harry McLaughlin in 1969 

to score the complexity of written materials. 

It is particularly useful for evaluating 

publicly accessible documents such as 

health brochures, legal texts, and 

educational materials. This formula, created 

by John O'Hayre for the US Air Force, 

helped score technical texts and enabled 

personnel to understand them easily. Unlike 

other formulas based on sentence and word 

length, O'Hayre focused on syntax and 

word complexity. Simple words (<3 

syllables) are words most adults can 

understand, while complex words (>3 

syllables) require a higher level of 

vocabulary knowledge. The Linsear Write 

Formula estimates the readability of 

English texts based on average sentence 

length and the frequency of complex words. 

It provides a rough estimate of the grade 

level needed to understand a piece of 

writing. The formula is useful for evaluating 

technical or scientific texts. FORCAST is 

unique in that it counts syllables rather than 

words and does not consider sentence 

length. Its purpose is to score texts that do 

not contain standard sentences or 

paragraphs, such as technical manuals, 

mailto:drhibrahimsk@yahoo.com


Acta Medica Young Doctors  

ISSN: 3108-4532 

Volume 2 Issue 4 

4 

Corresponding: Halil İbrahim Şık, Department of Periodontology, Faculty of Dentistry, Hatay 

Mustafa Kemal University, drhibrahimsk@yahoo.com, 05321601141 

Doi: 10.66288/actamedi.2026.88 

exams, forms, instructional texts, etc. 

FORCAST will score texts above the 7th-

grade reading level. 

Statistical Analysis 

The documents identified for this study 

were analyzed using SPSS version 27. The 

data were classified. Distribution analysis 

was performed for the numerical data, and 

data conforming to normal distribution 

were determined as mean ± standard 

deviation. The t-test was used to evaluate 

the relationship between them. Of the 

results obtained, those with a p value below 

0.05 were considered significant. 

Results 

This table summarizes the results of a study 

comparing texts generated by ChatGPT and 

Gemini using various readability indices. 

The analysis was carried out by obtaining 

20 repetitions from each model. According 

to the results of independent samples t-tests, 

texts produced by Gemini exhibited a 

statistically significantly higher (i.e., more 

challenging for readers/require a higher 

educational level) readability level than 

ChatGPT texts according to most common 

readability metrics, including the 

Automated Readability Index (p=0.006), 

Flesch-Kincaid Grade Level (p=0.005), The 

SMOG Index (p=0.003), and Linsear Write 

Grade Level Formula (p=0.008). For some 

other metrics, such as Flesch Reading Ease 

(p=0.088) and Gunning Fog Index 

(p=0.134), no statistically significant 

difference was found between the groups. 

The results for the FORCAST Readability 

Formula (p=0.396) and Coleman-Liau 

Readability Index (p=0.274) also show no 

significant difference. Although the Linsear 

Write Formula (Original) is frequently 

reported with scores below 25, high scores 

were observed in this study (72.60±4.45 for 

ChatGPT; 57.90±6.37 for Gemini). Test 

results are shown in Table 1. 
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Table 1: Comperation of rediability tests 

 
ChatGPT (n=20) Gemini (n=20) p-Value 

Average Reading Level Consensus 11,67±0,65 13,83±1,58 0,072 

Automated Readability Index 11,24±0,64 16,70±2,94 0,006 

Flesch Reading Ease 39,70±5,14 36,90±9,33 0,088 

Gunning Fog Index 12,10±1,37 13,79±2,32 0,134 

Flesch-Kincaid Grade Level 10,27±0,83 14,44±2,35 0,005 

Coleman-Liau Readability Index 14,21±0,96 14,25±1,31 0,274 

The SMOG Index 8,90±0,76 12,84±2,27 0,003 

Original Linsear Write Formula 72,60±4,45 57,90±6,37 0,037 

Linsear Write Grade Level Formula 10,13±2,09 17,17±4,31 0,008 

FORCAST Readability Formula 13,24±0,93 11,93±0,82 0,396 

Discussions 

The reliability of large language models 

(LLMs) in dentistry, as evidenced by 

multiple studies, varies significantly across 

different applications and models. In terms 

of dental knowledge, GPT-4 demonstrated 

the highest accuracy in answering 

Integrated National Board Dental 

Examination questions, achieving an 

accuracy rate of 75.88%, outperforming 

Claude-2.1 and Mistral-Medium(6). 

However, when addressing dental trauma 

questions, ChatGPT 3.5 outperformed other 

models, including ChatGPT 4, in correct 

response rates, although the differences 

were not statistically significant(7). 

Regarding dental knowledge about fluoride, 

Claude 3.5 Sonnet excelled in clarity and 

overall performance, demonstrating its 

potential as a valuable educational tool(8). 

For endodontic treatment queries, 

DeepSeek-v3.1 was found to be the most 

accurate, surpassing ChatGPT-5 and 

Gemini 2.5 Flash, though all models 

received similar scores regarding 

comprehensibility(9). In a broader 

assessment of evidence-based dentistry, 

ChatGPT-4 stood out for its superior 

performance compared to ChatGPT-3.5, 

Bing Chat, and Bard, despite occasional 

inaccuracies and outdated content across all 

models(10). A scoping review highlighted 

the predominant use of ChatGPT in dental 

applications, emphasizing the need for 

diversified assessments across multiple 

LLMs to enhance reliability(11). In dental 
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implantology, Gemini-2.0-flash-thinking 

demonstrated the highest overall 

performance, particularly in professional 

question answering and case analysis, 

indicating its suitability for advanced 

clinical support(12). 

In the study by Bedel et al., it was 

determined that ChatGPT and Gemini 

exhibited similar performance in the field of 

toxicology (13), while in the study by 

Aydemir, ChatGPT was found to be 

superior to Gemini in warfarin counseling 

(14). In a study by Şimşek and Şenöğüt, 

similar results were observed in polytrauma 

cases, whereas in another study by Yavuz 

and Sevdimbaş, Gemini provided more 

meaningful information regarding the 

treatment of glucagonoma (15, 16). 

In light of the data identified in the study, 

there are significant differences in the 

readability levels of texts generated by 

language models. According to four widely 

accepted metrics in particular—the 

Automated Readability Index, Flesch-

Kincaid Grade Level, The SMOG Index, 

and Linsear Write Grade Level Formula—

Gemini's texts present a statistically more 

challenging reading level compared to 

ChatGPT's texts. This finding suggests that, 

on average, Gemini texts contain longer 

sentences and/or more complex words. On 

the other hand, the absence of a significant 

difference in certain metrics such as 

Average Reading Level Consensus and 

Flesch Reading Ease indicates that 

readability differences between the models 

may vary depending on the formula used 

and the weight the formula assigns to 

sentence length and word difficulty. This 

underscores the importance of using a 

comprehensive set of formulas, rather than 

relying on a single readability index, when 

evaluating a language model's ability to 

generate content appropriate for its target 

audience. 

Conclusion 

In light of the presented statistical evidence, 

it is concluded that the texts produced by 

Gemini generally have a more difficult level 

of readability compared to ChatGPT, which 

indicates that there are significant 

differences in the models’ abilities to tailor 

outputs to a specific target audience. 
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