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bstract: Background and Purpose: Open-source generative Artificial intelligence (AI) applications are 

fast transforming access to information and allow students to prepare assignments  and offer quite 

accurate responses to a wide range of exam questions which are routinely used in assessments of 

students across the board including undergraduate dental students. This study aims to evaluate the 

performance of ChatGPT, a generative  AI-based application, on a wide range of dental assessments 

and discusses the implications for undergraduate dental education. Methods: This was an explora-

tory study investigating the accuracy of ChatGPT to attempt a range of recognized assessments in 

undergraduate dental curricula. ChatGPT was used to attempt ten items based on each of the five 

commonly used question formats including single-best answer (SBA) multiple-choice questions 

(MCQs); short answer questions (SAQs); short essay questions (SEQs); True/False questions and fill 

in the blanks items. In addition, ChatGPT was used to generate reflective reports based on multi-

source feedback (MSF); research methodology; critical appraisal of  the literature. Results: ChatGPT 

application provided accurate responses to majority of knowledge-based assessments based on 

MCQs, SAQs, SEQs, Tue/False and fill in the blanks items. However, it was only able to answer text-

based questions and did not allow processing of questions based on images. Responses generated 

to written assignments were also satisfactory apart from those for critical appraisal of literature. 

Word count was the key limitation observed in outputs by ChatGPT as it was only able to produce 

reports limited to approximately 650 words. Conclusion: Notwithstanding their current limitations, 

generative AI-based applications have the potential to revolutionize virtual learning. Instead of 

treating it as a threat, dental educators need to adapt teaching and assessments in dental education 

to the benefits of the learners whilst mitigating against dishonest use of AI-based applications.   

Keywords:  ChatGPT; artificial intelligence; chatbot; education technology; machine learning; den-

tal education; natural language processing 

 

Introduction  

AI is a transdisciplinary field, which involves the use of computer algorithms model 

intelligent behaviour with minimal human intervention and is informed by logic, statis-

tics, cognitive psychology, linguistics, decision theory, neuroscience, cybernetics, and 

computer engineering 1. AI applications are primarily based on machine learning and uti-

lise information retrieval, image and speech recognition, sensor technologies, robotic de-

vices, and cognitive decision support systems. AI is already creating a global impact and 

is fast transforming all spheres of modern life including industry, social media, healthcare, 

space technology, as well as a wide range of functions at the level of governments.2–4 The 

ultimate aim of AI is to create machines which are capable to perform intellectual tasks 

like humans.5 

Chat Generative Pre-trained Transformer (ChatGPT) is an open-source artificial in-

telligence-based application freely available on the internet 

(https://chat.openai.com/). Presently it is one of the most advanced natural language 

processing (NLP) model based on 175 billion parameters and is trained on Azure’s AI 

supercomputer.6 ChatGPT is a generative AI which is capable of generating new content 
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during real-time conversations.7 ChatGPT uses various AI models trained on massive 

amount of text data from before Q4 2021 to respond to user queries.8 It offers conversa-

tional responses to user queries. It has the ability to remember the user input into the 

conversation thread and its own response and builds on its previous outputs with subse-

quent queries.  

Since its launch in November 2022 by open AI, chatGPT has generated incredible 

excitement globally and continues to dominate tech media headlines due to its remarkable 

abilities.9  Powered with a conversational interface, chatGPT allows users to perform nu-

merous text-based tasks such as, answering questions on an unprecedented scale, gener-

ating codes, translations, and generating bespoke content. Like all sectors, inevitably, 

ChatGPT will affect academia in many ways and healthcare education is no exception.  

One of the main concerns about ChatGPT in healthcare education is related to its ability  

to generate content and answer questions, which may potentially encourage dishonesty 

in academic work and assessments.     

The aims of this study were to investigate how ChatGPT performs on dental stu-

dents’ assessments and evaluate the implications of this technology on the authenticity, 

validity and reliability of assessment methods commonly used in undergraduate dental 

education. 

Methods 

This was a web-based exploratory study investigating the accuracy of ChatGPT to 

attempt a range of recognised assessments in undergraduate dental curricula. ChatGPT 

Feb 9 free version was used in this study. 

ChatGPT application was used to attempt ten items based on each of the five com-

monly used question formats including single-best answer (SBA) multiple-choice ques-

tions (MCQs); short answer questions (SAQs); short essay questions (SEQs); True/False 

questions and fill in the blanks items.  

A total of 50 items were created de novo for knowledge-based assessments by the 

research team. Most items (over 80%) were based on clinical vignettes with a focus on the 

application of knowledge rather than mere factual recall. The items used for knowledge-

based assessments were based on core clinical topic areas in restorative dentistry, perio-

dontics, fixed prosthodontics, removable prosthodontics, endodontics, pedodontics,’ or-

thodontics, preventive dentistry, oral surgery, and oral medicine. One assessment item 

was created for each of ten aforementioned clinical subjects, using five different formats.  

Assessments on  reflective reports based on multisource feedback (MSF) portfolio 

assignments, research methodology, and critical appraisal of the literature were also pre-

pared.  

All assessment items were blueprinted against the learning outcomes for undergrad-

uate dental students, as identified by the General Dental Council (UK), and benchmarked 

against the knowledge level expected from newly qualified dental graduates to ensure the 

items were within the scope of undergraduate dental education.10  The assessment items 

and answer keys/assessment rubrics were reviewed by two blinded external reviewers  to 

evaluate their face validity, accuracy, and suitability for undergraduate dental students  

A user account was created on ChatGPT website and the bot was asked to provide 

response to each item in turn. A log of every query regarding individual assessment items 

and response(s)  generated by ChatGPT was automatically recorded on the account dash-

board. All items and responses by ChatGPT were exported from the website for assess-

ment. 

Assessment of ChatGPT responses to MCQs, SAQs, SEQs, True/False and Fill in the 

blank items was done by the research team using the answer keys for individual items. 

Responses to written assignments i.e.., MSF reflective reports, research methodology, and 

critical appraisal of literature were evaluated by blinded assessors using a predefined ru-

bric for each type of assignment. A separate assessor was used for each of the three differ-

ent types of written assignments. 
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Results  

ChatGPT performed above satisfactory level on all types dental assessments in-

cluded in this study except critical appraisal of literature. Exemplars of each type of as-

sessment items and responses by ChatGPT are included in the appendix. For knowledge-

based assessments, the mean score of ChatGPT was in the range of 70% to 100%. The 

highest score was recorded for True/False items (100%) while the lowest mean score of 

70% was observed for short essay questions. The performance of ChatGPT on other as-

sessment items i.e., MCQs, SEQs and Fill in the blank items yielded a mean score of 90%. 

The performance of ChatGPT on knowledge-based assessments and the number of items 

in each assessment category are summarised in Table. 1.  

Table 1. ChatGPT Performance on Knowledge-based Assessments. 

Assessment 
Number of Assess-

ment items 
(N) 

Mean Percentage Score 
ChatGPT 

(%) 

   

1. Multiple choice questions 
(MCQs) 

10 90 

2. Fill in the blanks items 10 90 

3. Short answer questions 
(SAQs) 

10 90 

4. True/False questions 10 100 

5. Short essay questions 
(SEQs) 

10 70% 

The main limitation observed for ChatGPT performance on these items was that is 

only able to answer text-based questions and did not allow processing of questions based 

on images. The main limitation in responses to SEQs was limited details of clinical inter-

ventions and follow up visits which resulted in low scores in comparison to other question 

formats. Nevertheless, no factually inaccurate information was identified in the responses 

to any of the SEQ items. 

Performance of ChatGPT on MSF assignments, research methodology and critical 

appraisal of literature is summarised in Table 2 and exemplars are provided in the appen-

dix.  

Table 2. ChatGPT Performance on Knowledge-based Assessments. 

Assignments 
Number of Assessment 

items 
(N) 

Average ChatGPT 
Grade 

 

   

1. Reflective portfolio report 5 Excellent 

2. Research methodology 5 Satisfactory 

3. Critical Appraisal of Literature 5 Borderline 

ChatGPT was able to generate good quality reflective reports on MSF and all five 

reports received an excellent grade. ChatGPT was also able to generate satisfactory re-

search methodology for five different RCTs. However, deficiencies details of sample size 

calculations, blinding, and assessment of outcome measures were noted consistently for 

all five attempts. Finally, the lowest grade of performance was observed for critical ap-

praisal of literature. The key limitations observed consistently for all attempts by the 

ChatGPT included a low word count ( upper limit of 650 words), most references cited by 

ChatGPT were more than five years old, and it missed some key studies based on RCTs. 

However, some improvements in the quality of critical appraisal and references could be 

achieved through a conversation with the ChatGPT 

Discussion 
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This study is a first in investigating the impact of generative AI represented by 

ChatGPT on commonly used assessments in dental education. Our results demonstrate 

the capabilities of ChatGPT to attempt dental assessments and achieve acceptable grades. 

Our results corroborate with few recent studies which showed that ChatGPT was able to 

perform at or near the passing threshold of all three parts of on United States Medical 
Licensing Examination® (USMLE®) without any additional training or reinforce-

ment.11,12 The findings underscore the need for dental education providers to recognize 

the impact of rapid technological advances on dental education. It warrants strategies to 

mitigate against inappropriate use of technology whilst ensuring that students and faculty 

are able to benefit from the technology. This is not the first time that education providers 

are confronted by the challenges posed by innovative technologies. The current genera-

tion of academics has already witnessed the internet revolution. Access to information has 

been transformed by powerful search engines such as Google, and web-based applica-

tions like YouTube, as well as use of digital flashcards.13  Unlike the pre-millennium era, 

teachers and textbooks are no longer the exclusive sources of information for students.  

One of the main strengths of ChatGPT over traditional web search engines is that 

ChatGPT offers a conversation style interactive platform for the users and provides a di-

rect response to queries instead of signposting the user to numerous websites. Also, the 

users are able to engage with ChatGPT to dissect the information and question its authen-

ticity, and sources etc. The utility of ChatGPT is akin to a virtual tutor, which may be 

accessed round the clock free of cost and it is likely there will be increased use of this tool 

in higher education including medical and science education.12,14,15 ChatGPT offers an in-

telligent learning platform allowing scaffolding students learning with the ability to adapt 

and personalise learning content. Use of ChatGPT as a learning platform appears to be a 

suitable option and does not raise any concerns. Inaccurate information is always a risk 

with any web-search and is also applicable to ChatGPT warranting the user to cross check 

information when in doubt. ChatGPT, and similar platforms which may be rolled out in 

the future, are likely to evolve further with further human input from technical experts as 

well as users. In any case  

Assessments are a critical part of dental education and inform decisions regarding 

student progression during successive stages of a dental programme.16 Quality assurance 

of assessments is essential for institutional reputation and public confidence. Education 

providers need to ensure that the assessment content is maintained securely and student 

submissions represent original work. The main limitation of the reflective portfolio re-

ports generated by ChatGPT was that there was little reference to specific learning activi-

ties or events. However, it may be argued that if a student is prepared to use ChatGPT to 

prepare their assignment works, the output can be tweaked to address such limitations. 

Similarly, ChatGPT may be able to provide a solid foundation for other assignments such 

as research methodology and critical appraisal and students may be able to refine their 

assignments to address any limitations with or without further help from ChatGPT.  

For academic assignments submitted by the students, an increasing number of insti-

tutions carry out plagiarism checks using appropriate software applications such as 

iThenticate (Turnitin LLC).17 However, plagiarism-check software is primarily aimed at 

quantifying the similarity index with published works available online and identifying 

the source. Given that, ChatGPT is capable of generating new text, routine software ap-

plications used for checking plagiarism may not be reliable for identifying outputs by 

ChatGPT.  

Detecting text generated by AI is an active research area in the field of AI. One ap-

proach involves using machine learning models to differentiate between AI-written and 

human-written text.18 A number of AI-based tools have recently been developed to ad-

dress this problem such as AI Text Classifier by OpenAI, such as, DetectGPT and 

GPTZero.19  However, these tools are not always accurate and misclassification can hap-

pen. For instance, the outputs generated by ChatGPT were subjected to scrutiny using 

these tools, but the results were inconclusive. Some of the outputs generated by ChatGPT 
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were subjected to scrutiny using ChatGPT-detector software but the results were incon-

clusive. Moreover, with further expansion and sophistication of language processing, 

such detection may become even for difficult in the future.20 Therefore, further research is 

required to enhance the precision of these tools. 

Knowledge-based assessments are a core component of undergraduate dental cur-

ricula and provide serve to demonstrate that dental graduates have the underpinning sci-

entific knowledge to inform their clinical practice. 21–23  Historically, knowledge-based as-

sessments in dental education have been delivered face-to-face in university settings using 

pen and paper. Although this mode of assessment delivery remains the most common, 

web-based digital assessment platforms are gaining popularity and allow assessments to 

be administered online as well as offline.  Digital assessment platforms allow secure stor-

age of assessment content in addition to designing, blueprinting, audit and psychometric 

analyses of assessments. Following the COVID-19 pandemic, many healthcare institutions 

have utilised remote proctoring to deliver online assessments.13 Although face-to-face as-

sessments have returned, remote assessments offer some advantages to dental institutions 

especially if there are resource constraints to provide space and IT equipment for large 

groups of students sitting an assessment.  

ChatGPT does not pose any threats to knowledge-based assessments delivered face-

to-face on university campus under direct invigilation. During COVID-19, remote online 

delivery of assessments were undertaken on a large scale by dental institutions.13,24 How-

ever, only few institutions had the resources to use commercially available platforms de-

signed to proctor students appropriately.25  Most dental institutions, particularly in devel-

oping countries, use open-source  online platforms such as Zoom and Web ex to deliver 

assessments remotely which allowed students to be observed on camera during the as-

sessments. However, these platforms did not permit restricting internet access to assess-

ment content for candidates during assessments. This was mitigated, in part, by creating  

“non-searchable” questions so that students could not get a quick answer by searching 

the internet. However, with the availability of bots like ChatGPT, this approach may not 

work if remote assessments are reintroduced without with appropriate proctoring.  

The educational value of ChatGPT is promising and there its use in dental education 

can provide a personalised learning experience to support the varying learning needs of 

dental students. Face to face invigilated assessments are unlikely to be impacted directly 

by ChatGPT and do not warrant any modification at this stage. However, there is  risk of 

dishonesty in academic assignments which are completed by students off-campus and 

dental educators need to develop appropriate policies to mitigate against such risks.  

Open access to ChatGPT is a recent phenomenon and represents a learning curve for 

dental educators. A quick-fix approach is unlikely to be the correct way forward and den-

tal educators need to deliberate, identify and implement measures to address challenges 

posed by ChatGPT. Direct invigilation of assignments by moving remote assessment to 

campus appears to be a possible solution. However, it may not be realistic or appropriate 

to complete some of these assignments within a timed session. Another option may be to 

change the format of written assignments to oral presentations followed by questions 

from assessors.26 However, it would be vital to factor in the resources and faculty time 

required to assess large number of students. Inevitably, dental education will adapt to 

new technology as it has done in the past and it is important to avoid knee jerk reactions. 

Engagement with all stakeholders in dental education including the students to find sus-

tainable solutions is the way forward. It is imperative that dental educators share their 

institutional approaches and experiences with colleagues to identify best practices which 

can be adopted more widely 

Conclusion 

ChatGPT is a double-edged sword and while it can be helpful for both students and 

teachers alike, it can be used to generate assignments and answer assessment questions, 

which raises concerns regarding potential cheating and dishonesty in academic works. 

Notwithstanding their current limitations, generative AI applications have the potential 
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to revolutionize virtual learning. Instead of treating it as a threat, dental educators need 

to adapt teaching and assessments in dental education to the benefits of the learners whilst 

mitigating against dishonest use of generative AI applications.  
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Appendix: Exemplars of author queries and verbatim outputs by GPT 

Exemplar 1  Multiple Choice Question (MCQ)  - Single-best answer  
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Exemplar 2  Fill in the blanks  
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Exemplar 3 Short answer question (SAQ) 

 

Exemplar 4 True/False  

 

 

Exemplar 5 Short Essay Question (SEQ) 

A 45-year-old smoker develops severe pain after difficult extraction of his lower right third molar tooth under local anaes-
thesia. He returns to the dental practice after 2two days, complaining of sharp pain,  and foul smell from the extrac-

tion socket. Discuss the possible diagnosis and management of this patient. 
 

The clinical presentation of severe pain, foul odor, and delayed healing after a dental extraction is suggestive of a postoper-
ative infection, most commonly a dry socket. In this scenario, the dry socket is  likely due to the patient's history of 

smoking, which is a known risk factor for postoperative  complications. The management of this patient will require a com-
bination of local and systemic  measures. 

 
The first step in managing a dry socket is to irrigate the socket with saline solution and remove any debris or necrotic tis-
sue. The clinician may then place a medicated dressing such as eugenol or zinc oxide eugenol into the socket to promote 
healing and alleviate pain. The dressing should be changed regularly until the socket is fully healed. 
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In addition to local measures, systemic antibiotics may be prescribed if the infection is severe or if there is evidence of sys-
temic involvement. The clinician should also advise the patient to stop smoking, as tobacco use can impair wound healing 
and increase the risk of complications. Pain management may require the use of analgesics such as nonsteroidal anti-in-
flammatory drugs (NSAIDs) or opioids, depending on the severity of the pain. 
 
It is important to note that in rare cases, severe pain and delayed healing after a dental extraction can be due to other 
complications such as a fractured mandible or a retained root fragment. Therefore, a thorough clinical examination and 
radiographic evaluation should be performed to rule out these possibilities. 
 

In summary, the management of a dry socket in a smoker requires a combination of local and systemic measures. The clini-

cian should irrigate the socket, remove debris, and place a medicated dressing to promote healing and alleviate pain. Anti-

biotics may be prescribed if the infection is severe, and the patient should be advised to stop smoking. Pain management 

may require the use of analgesics, and a thorough examination should be performed to rule out other possible complica-

tions. 

 

Exemplar 6 Short Essay Question (SEQ) with Citations 

Discuss caries prevention measures for a 11-year-old child with high sugar consumption, poor oral 
hygiene and multiple carious teeth (500 words). Generate the response with citations. 

Preventing dental caries is essential for maintaining optimal oral health in children. In a child with 
high sugar consumption, poor oral hygiene, and multiple carious teeth, preventive measures need to 
be implemented to prevent further decay and improve oral hygiene. Here are some preventive 
measures that can be taken for an 11-year-old child: 

1. Dietary modification: One of the most crucial preventive measures for caries prevention is a reduc-
tion in sugar consumption. Parents should be advised to limit sugary foods and drinks in their 
child's diet. Sugar intake should be limited to no more than 10% of the total daily calorie intake (1). 
Snacking on sugary foods and drinks should also be avoided. Instead, healthy snacks such as fruits, 
vegetables, and nuts should be encouraged. 

2. Oral hygiene: Adequate oral hygiene is essential for caries prevention. The child should be taught 
proper brushing and flossing techniques. Brushing twice a day with fluoride toothpaste and flossing 
daily can help remove plaque and prevent caries (2). Parents should supervise their child's oral hy-
giene routine and ensure that the child brushes and flosses correctly. 

3. Fluoride: Fluoride is an effective measure for caries prevention. Fluoride strengthens tooth enamel 
and makes it more resistant to decay (3). Fluoride toothpaste and mouth rinses can be recom-
mended for daily use. Professional fluoride treatments can also be provided by a dentist. 

4. Sealants: Dental sealants are a protective coating applied to the chewing surfaces of the back 
teeth. They help prevent decay by sealing the grooves and pits of the teeth, making them easier to 
clean (4). Sealants can be recommended for the child's permanent molars, which are more suscep-
tible to decay. 

5. Regular dental check-ups: Regular dental check-ups are essential for caries prevention. The dentist 
can detect early signs of decay and provide preventive treatments such as fluoride application and 
dental sealants. The child should visit the dentist every six months for a routine check-up (5). 

In conclusion, preventing dental caries in an 11-year-old child with high sugar consumption, poor oral 
hygiene, and multiple carious teeth requires a multi-faceted approach. Dietary modification, proper oral 
hygiene, fluoride, sealants, and regular dental check-ups are all essential measures for caries preven-
tion. By implementing these preventive measures, parents can help their child maintain optimal oral 
health. 
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Exemplar 7 Reflective Report on Multisource Feedback 

 Generate a self-reflection report on multi-source feedback for an undergraduate dental student 
 based on self-ratings and ratings by a peer and tutor (rating scores ranging from 0-3:  

 0= Unsatisfactory 1= Borderline 2= Satisfactory 3= Excellent).  
Areas to be considered include the following:  
1. Ability to deal with academic commitments  
2. Development of technical skills (appropriate to stage)  
3. Commitment to own learning  
4. Ability to deal with stress  
5. Personal organization and time management  
6 Ability to communicate with colleagues.  
7. Safe and effective clinical care to patients  
8. Ability to communicate with patients and their attendants  
9. Take personal responsibility of own learning  
10. Ability to recognise and value the contribution of others  
11. Team working skills  
12. Ability to give feedback (honest, private and supportive) 
 

As an undergraduate dental student, I recently received multi-source feedback from a peer a tutor, as 
well as my own self-ratings, in regards to my performance in various areas related to my dental edu-

cation. Upon reflection, I have identified areas where I have excelled, areas where I need improve-
ment, and areas where I was surprised by my ratings. 

One area where I have excelled is my ability to deal with academic commitments. Both my peer and 
tutor rated me as excellent in this area, and I also gave myself a rating of 3. I believe this is due to my 
strong work ethic and dedication to my studies, as well as my ability to prioritize and manage my time 
effectively. In terms of development of technical skills appropriate to my stage, I received satisfactory 
ratings from both my peer and tutor, but I gave myself a rating of 2. I acknowledge that I still have 
much to learn and practice in terms of technical skills, but I am proud of the progress I have made thus 
far. Commitment to my own learning is another area where I excelled, with all three ratings being ex-
cellent. I take pride in my ability to seek out new information and actively engage in my education. 

One area where I need improvement is in my ability to deal with stress. Both my peer and tutor rated 
me as borderline in this area, while I gave myself a rating of 1. I recognize that I can become over-
whelmed and anxious when facing high-pressure situations, and I need to develop more effective cop-
ing strategies to manage my stress levels. Personal organization and time management is another area 
where I need to improve. My peer rated me as borderline, my tutor rated me as satisfactory, and I 
gave myself a rating of 2. I recognize that I can struggle with procrastination and can benefit from set-
ting more specific and achievable goals to improve my organizational skills. 

In terms of communication, I received mixed ratings. My peer rated me as excellent in my ability to 
communicate with colleagues, while my tutor rated me as satisfactory. I gave myself a rating of 2, ac-
knowledging that while I feel comfortable communicating with my peers, there is always room for im-

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 February 2023                   doi:10.20944/preprints202302.0513.v1

https://www.mouthhealthy.org/en/az-topics/b/brushing-your-teeth
https://www.mouthhealthy.org/en/az-topics/b/brushing-your-teeth
https://www.ada.org/en/public-programs/advocating-for-the-public/fluoride-and-fluoridation
https://www.mouthhealthy.org/en/az-topics/s/sealants
https://www.mouthhealthy.org/en/az-topics/s/sealants
https://www.aapd.org/resources/parent/faq/regular-dental-visits/
https://doi.org/10.20944/preprints202302.0513.v1


provement. In terms of communicating with patients and their attendants, all three ratings were satis-
factory. I recognize the importance of effective communication in the dental profession, and I will con-
tinue to work on improving my skills in this area.  

Safe and effective clinical care to patients is an area where I received excellent ratings from both my 
peer and tutor, as well as a rating of 3 from myself. I believe that providing safe and effective care to 
patients should always be a top priority for dental professionals, and I am proud of the ratings I re-
ceived in this area. 

Recognizing and valuing the contribution of others is an area where I received mixed ratings. My peer 
rated me as excellent, my tutor rated me as borderline, and I gave myself a rating of 2. I believe that it 
is important to acknowledge and appreciate the contributions of others, and I will continue to work on 
improving in this area. Team working skills and the ability to give feedback were two areas where I re-
ceived borderline ratings from my peer and tutor. I recognize that these skills are essential in the den-
tal profession, and I will work on improving my ability to work effectively with others and provide hon-
est and supportive feedback. 

In conclusion, receiving multi-source feedback has provided me with valuable insight into my 
strengths and areas for improvement as an undergraduate dental student. While I am proud of the 
areas where I have excelled, I recognize that there is always room for improvement, and I will work on 
developing new strategies to improve in areas where I need to grow. Overall, I am grateful for the 
feedback I received and look forward to continuing to learn and grow as a dental professional. 

 

Exemplar 8 Research Proposal 

 
Generate a research methodology proposal for a randomised controlled clinical trial to compare the 
efficacy of a 1.1% fluoride toothpaste (intervention) compared to a non-fluoridated toothpaste in 
adult patients with a high caries risk. The primary outcome measure is caries activity assessed at 6 
months, 1 year, 3 years and 5 years.  

Introduction: Dental caries is a significant public health problem worldwide, particularly among 
adults with high caries risk. Fluoride toothpaste is considered one of the most effective preventive 
measures for dental caries. This study aims to compare the efficacy of a 1.1% fluoride toothpaste 
with a non-fluoridated toothpaste in reducing caries activity among adults with high caries risk. 

Research question: Is the use of a 1.1% fluoride toothpaste more effective in reducing caries activity 
compared to a non-fluoridated toothpaste in adult patients with high caries risk? 

Study design: A randomized controlled clinical trial will be conducted with two parallel groups, 
namely the intervention group (1.1% fluoride toothpaste) and the control group (non-fluoridated 
toothpaste). Participants will be randomly assigned to either group in a 1:1 ratio. The study will be 
conducted over a period of 5 years, and the primary outcome measure will be caries activity as-
sessed at 6 months, 1 year, 3 years, and 5 years. 

Participants: The study will recruit adult patients aged 18 to 60 years with high caries risk. Partici-
pants will be recruited from dental clinics in the local area. 

Sample size calculation: Based on previous studies, we estimate that the mean caries activity score in 
the non-fluoridated toothpaste group will be 1.0, with a standard deviation of 0.5. To detect a mini-
mum difference of 0.3 in mean caries activity score between the two groups with a power of 80% 
and a type I error rate of 5%, we will require a sample size of 120 participants (60 per group). 
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Intervention: Participants in the intervention group will be instructed to brush their teeth twice daily 
using a 1.1% fluoride toothpaste. Participants in the control group will be instructed to brush their 
teeth twice daily using a non-fluoridated toothpaste. 

Outcome measures: The primary outcome measure will be caries activity assessed using the Interna-
tional Caries Detection and Assessment System (ICDAS). Secondary outcome measures will include 
the number of new carious lesions, changes in plaque index and gingival index, and participants' sat-
isfaction with the toothpaste. 

Data analysis: Data will be analyzed using the intention-to-treat principle. Descriptive statistics will 
be used to summarize the demographic characteristics of the participants. The mean difference in 
caries activity score between the two groups will be compared using a two-sample t-test. The inci-
dence rate of new carious lesions will be compared using a Poisson regression model. The changes in 
plaque index and gingival index will be analyzed using a repeated measures analysis of variance. 

Ethical considerations: The study protocol will be approved by the local ethics committee. Informed 
consent will be obtained from all participants, and their confidentiality will be maintained through-
out the study. 

Conclusion: This randomized controlled clinical trial will provide valuable evidence on the efficacy of 
a 1.1% fluoride toothpaste compared to a non-fluoridated toothpaste in reducing caries activity 
among adults with high caries risk. 

 

 
 

Exemplar 9 Critical Appraisal of Literature 

 
 

Write a critical appraisal of literature on the most appropriate material for repair of a 

root canal perforation during endodontics. Include citations in the response. 

Root canal perforations are a common complication encountered during endodontic 

treatment. These perforations can lead to communication between the root canal 

system and the surrounding tissues, compromising the success of the treatment. The 

repair of root canal perforations is critical to the long-term success of endodontic 

treatment. The selection of an appropriate material for repair is essential to achiev-

ing a successful outcome. In this critical appraisal, we will evaluate the literature on 

the most appropriate material for the repair of root canal perforations during endo-

dontics. 

Several materials have been used for the repair of root canal perforations, including 

amalgam, resin composite, mineral trioxide aggregate (MTA), and bioceramics. 

Amalgam has been used for many years in the repair of root canal perforations due 

to its mechanical strength and ease of placement. However, its use has been limited 

due to concerns about its biocompatibility, corrosion, and esthetics (1). 

Resin composites have also been used for the repair of root canal perforations. 

These materials have good mechanical properties, excellent adhesion to tooth struc-

ture, and are esthetically pleasing. However, they have limited biocompatibility and 

may shrink during the curing process, leading to microleakage (2). 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 February 2023                   doi:10.20944/preprints202302.0513.v1

https://doi.org/10.20944/preprints202302.0513.v1


MTA is a biocompatible material that has gained popularity in recent years for the 

repair of root canal perforations. MTA has excellent sealing ability and promotes tis-

sue regeneration, making it an ideal material for the repair of root canal perfora-

tions. A systematic review by Abarajithan et al. (2016) found that MTA had a higher 

success rate in the repair of root canal perforations compared to other materials (3). 

MTA has also been shown to have a lower incidence of microleakage compared to 

other materials (4). 

Bioceramics are another type of material that has been used for the repair of root 

canal perforations. Bioceramics have excellent biocompatibility and sealing ability 

and are capable of promoting tissue regeneration. A study by Kaup et al. (2015) 

found that bioceramics had a higher success rate in the repair of root canal perfora-

tions compared to MTA (5). 

In conclusion, the literature suggests that MTA and bioceramics are the most appro-

priate materials for the repair of root canal perforations during endodontics. Both 

materials have excellent biocompatibility, sealing ability, and are capable of promot-

ing tissue regeneration. While amalgam and resin composites have been used in the 

past, their use is limited due to concerns about biocompatibility, esthetics, and mi-

croleakage. Clinicians should consider using MTA or bioceramics for the repair of 

root canal perforations to achieve the best possible outcome for their patients. 
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I apologize for the error. The correct reference for the study by Kaup et al. (2015) is: 
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Thank you for bringing this to my attention. 
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