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ABSTRACT

Background: Artificial intelligence Chatbots (Al Chatbots) can assist medical students in preparation and cracking
the different exams. Existing literature shows their accuracy varies while doing this. Present study aims to fill this gap
by comparing accuracy of 3 Al Chatbots.

Objectives: Primary objective was to assess and compare the accuracy of ChatGPT-4, Google Gemini and Microsoft
Copilot in solving the NEET PG 2023 exam. Secondary objective was to compare their accuracy for different types
of questions and questions across different medical subjects.

Methods: All 200 questions of NEET PG 2023 exam paper were presented 'as it is' to the three Al chatbots. Accuracy
was assessed as percentage of correct responses to each question. We compared their overall accuracy, and accuracy
for different question types and subject taxonomy.

Results: Accuracy of Microsoft Copilot was 82.5%, ChatGPT was 80.5%, and Google Gemini 77.5% (Chi Square-
1.6, p=0.4). Performance of three Al Chat Bots didn't differ in terms of different subjects (Chi Square=2.7, p=0.9) or
types of questions (Chi Square=0.35, p=0.9).

Conclusion: All three AI Chatbots showed good accuracy with no significant difference in solving NEET PG exam
questions. There was no difference in accuracy of the three chatbots in terms of subject taxonomy of questions or the
type of question.

Keywords: Artificial intelligence (Al), entrance test, NEET-PG, multiple choice questions, graduate medical
education, machine learning, deep learning
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INTRODUCTION the only entrance test for seeking admission to
Postgraduate National Eligibility cum Entrance Test postgraduate medical courses in the country. This exam
(NEET-PQG) is conducted in India by The National Board is one of the toughest exams considering its vast syllabus,
of Examinations in Medical Sciences (NBEMS). This is  complex nature of questions, rising competition, and lack
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of quality training at low cost. ! Approximately 2,00,517
students appeared for the NEET PG exam held in the
March 2023. Of these, only 111871 (55.7%) qualified to
appear for seat allotment.? With the advent of Artificial
Intelligence (AI), its use in medical education and
healthcare is being increasingly emphasized. Availability
of free Al chatbots is assisting all stake holders in these
fields in different ways. Al’s ability to analyze these
subjects and clinical case simulations could translate into
real-life applications, enabling physicians to make
quicker and more informed diagnoses. A recent review
shows Al tools can assist in diagnosis, identify
susceptibility to a disease using genomics data, can
predict spectrum of phenotypes, can guide the treatment
and overall care of patients. Authors further emphasized
that Al tools can also be useful in providing mental health
support, can reduce physician burn out and power the
healthcare programs for public at large. However, these
advantages come with draw backs, including errors in
present Al tools due to lack of quality medical data, issues
with data privacy, security and mixed preferences by
patients for availing Al based services.®

Potential of AI to offer diagnostic assistance and
suggest treatment as per guidelines can be used for
solving clinical case vignettes that are tested in the
NEET PG. Ability of Al Chatbots to score high marks in
different exams has been studied. Their accuracy is well
established for the United States Medical Licensing
Examination, Ophthalmic Knowledge Assessment
Program exam, United Kingdom Medical Licensing
Assessment (UKMLA), NEET UG, and NEET-PG
entrance tests.!**’There are relatively few studies
which compared the accuracy of different AI Chatbots.
Two studies found the superiority of ChatGPT-3.5 over
Microsoft Copilot and Google Bard in solving cases in
hematology and physiology.3® A recent study has also
observed that ChatGPT-4 outperformed other Al
Chatbots in solving clinical questions in dentistry.'
Another study aiming to solve Peruvian National
Medical Licensing Examination revealed that ChatGPT-
4 and Microsoft Bing outperformed Google Bard and
Claude'®!! These studies also suggest that despite
higher scores, Al Chatbots do not have 100% accuracy
in solving questions of medical exams and there is some
degree of variable performance amongst them. Thus,
there seems to be a potential hierarchy in accuracy of Al
chatbots. Medical education and health care in general
needs to be precise as it deals with lives of human
beings. Scope for mistakes can cost in terms of money

and lives. This Indicates a need for further research to
establish any differences in the accuracy of these Al
Chatbots. Present study aims to fill this gap in existing
knowledge by comparing accuracy of 3 Al Chatbots in
solving the NEET PG exam. Present study was
conducted with the aim of assessing and comparing the
accuracy of ChatGPT-4.0, Google Gemini and Microsoft
Copilot in solving the NEET PG 2023 exam. Another
objective was to compare their performance for different
types of questions and different medical subjects.

METHODS

Study design: This is an observational cross-sectional
study. We followed high-quality reporting standards of
Strengthening of Reporting of Observational Studies in
Epidemiology (STROBE)."

Setting: The study was designed by a multidisciplinary
team of professors, associate professor, and intern from
various medical disciplines at a medical college within a
deemed to be university. The study was conducted over a
three-month period, from September 2024 to November
2024.

Sample: The NEET PG exam is a single-day, single-
session computer-based examination held at designated
centers across India. The paper consists of 200 multiple-
choice questions (MCQs). The NEET PG syllabus
covers all preclinical, clinical, and paraclinical
disciplines of the MBBS program. Candidates must
select the correct, best, or most appropriate response
from four answer choices for each question.!’ The
National Board of Examinations in Medical Sciences
(NBEMYS), the official board, does not publicly release
the question paper. Therefore, we used a question set and
answers compiled by the online teaching platform
PrepLadder, which gathers these based on inputs from
exam takers. Although recall bias is a possibility, this
was the only method available to obtain all the questions
from the NEET-PG 2023 exam. Questions were
categorized into four types as: pure recall-based
(focused on straightforward facts), analytical
(requiring critical thinking and reasoning), image-
based (involving the interpretation of radiographs,
histology slides, pathology specimens, and diagrams)
and case study questions (clinical vignettes requiring
multi-layered thinking) as shown in pie chart in fig-1.
Subject wise distribution of questions was as follows:
Anesthesia 3(1.5%), Radiology 4(2%), Dermatology
4(2%), Psychiatry 5 (2.5%), Orthopedics 6 (3%), ENT
6(3%), Physiology 8 (4%), Forensic medicine 8(4%),
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Ophthalmology  8(4%), Anatomy 9 (4.5%),
Microbiology  10(5%), Pediatrics 10  (5%),
Pharmacology 12 (6%), Biochemistry 15(7.5%),
Community medicine 15 (7.5%), Pathology 16(8%),
Medicine 17 (8.5%), Obstetrics and gynecology
18(9%), and Surgery 27 (13.5%).

DISTRIBUTION OF TYPES OF QUESTIC

Recall based, 62,
31%
Figure 1: Pie chart showing different types of

questions in NEEET PG 2023 exam.

Study Tools: Three Al chatbots were used to solve
NEET PG 2023 exam questions. The ChatGPT 4.0 Plus
plan was subscribed to for two months (OpenAl,
Mission District, San Francisco, United States), the
Microsoft Copilot Pro plan was subscribed to for two
months (Microsoft Corporation, WA, US), and the
Google Gemini Advanced plan was subscribed to for
two months (Alphabet Inc., CA, US).!> These paid
versions of Al chatbots are advanced language models
trained on large datasets using deep learning algorithms.
They are capable of generating coherent responses and
predicting text by identifying relationships between
words. '®

Ethics: As no human subjects were involved, ethical
approval was not required.'”

Study procedure: We evaluated the accuracy of three Al
chatbots—ChatGPT (GPT-4.0), Gemini Al (Gemini 1.5),
and Microsoft Copilot—in solving NEET PG 2023
questions. In September 2024, NEET PG 2023 questions
and answers from PrepLadder were validated against
standard medical textbooks, and an answer key was
prepared. Each Al chatbot was presented with one
question at a time, and each question was imputed only
once to minimize bias when comparing results among
different Al chatbots. Questions were presented in their

original NEET PG 2023 format, without modifications or
additional hints, ensuring that responses were based
solely on the input provided. To prevent memory recall
bias, each question was submitted in a new conversation.
All these strategies were employed to minimize the bias.
Responses were marked as “Correct” or “Incorrect”
using the validated answer key. Since all questions were
presented to the chatbots, there was no missing data.
Accuracy was measured as the percentage of correct
responses out of 200 questions presented to all three
chatbots. The performance of the chatbots was compared
across different subjects and question types.

Statistical Analysis: The outputs were recorded as
binomial outcomes (correct or incorrect) for each Al
chatbot. Categorical variables were analyzed and
presented as absolute frequencies with percentages, while
continuous variables were analyzed as means. A chi-square
test was conducted to determine whether the percentage of
correct answers differed among the three Al chatbots. A p-
value of < 0.05 was considered statistically significant.
Data analysis was performed using Epi Info software
version 7.2.6.0.

RESULTS
Study Flowchart:
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Forensic =~ Medicine  and | 8 (4%) 4 (50.0%) 3 (37.5°
Toxicology
200 MCQs of Ophthalmology 8 (4%) 7 (87.5%) 7 (87.55
NEET PG 2023 ENT 6 (3%) 5(83.3%) 5(83.39
Internal Medicine 17 (8.5%) 12 (70.6%) 12 (70.6
Surgery 27 (13.5%) | 23 (85.2%) 22 (81.5
— Pediatrics 10 (5%) 8 (80.0%) 8 (80.05
validated from Obstetrics and Gynecology 18 (9%) 15 (83.3%) 13 (72.2
tEbocks Radiology 4 (2%) 2 (50.0%) 2 (50.0°
I 1 1 Orthopedics 6 (3%) 5 (83.3%) 4 (66.79
Anesthesia 3 (1.5%) 3 (100.0%) 3 (100.C
Chat GPT-4 Gemind Al Pvlcllaf;""f Derme.ltology 4(2%) 4 (100.0%) 3 (75.0°
Psychiatry 5(2.5%) 5 (100.0%) 5(100.C
| | | Total 200 (100%) | 161 (80.5%) | 155(77
200 MCQs In 200 MCQs In 200 MC All three Al chatbots achieved 100% accuracy in SOlViIlg
ongnal form eriginal farm orgnal  questions from the Microbiology, Anesthesia, and
Psychiatry subjects. However, they faced challenges in
| | | answering questions from Anatomy and radiology with
155(77.5%) 155(77.5%) average performance in Community Medicine, Forensic
carrect comect Medicine and Toxicology, Internal Medicine. Overall,
responses respanses there was no statistically significant difference in the
accuracy of Al chatbots across different subjects (Table
Figure 2: Study Flow Chart: 1). On average, the Al tools demonstrated the highest
accuracy in solving recall-based questions (85.5%),
The accuracy of Microsoft Copilot in solving NEET PG followed by case study questions (82.38%), and
2023 questions was the highest, with 165 (82.5%) correct  analytical questions (77.27%). The lowest accuracy was
responses. It was followed by ChatGPT-4, which observed in interpreting image-based questions
achieved 161 (80.5%) correct responses, and Google  (71.03%), suggesting that these questions were relatively
Gemini, which had 155 (77.5%) correct responses. more difficult compared to the other three types.
However, the difference in performance among the three  However, the difference in performance among the Al
chatbots was not statistically significant (Chi-square =  chatbots was not statistically significant (Table 2).
1.6, p = 0.4). The subject-wise performance of the
chatbots is presented in Table 1. Table 2: Distribution of correct answers of three Al
Chatbots as per different types of questions in NEET
Table 1: Subject wise distribution of correct answers PG 2023 Exam.
of three Al Chatbots for NEET PG 2023 Exam | Type of question Total questions | ChatGPT Gemini
questions. Recall based 62(31.0%) 52(83.87%) 51(82.25%
Subject Total ChatGPT Cadclermmng pe Gopiloho,) Segngacanes) 56 (80.0%)
Questions Analytical type 22(11.0%) 17 (77.27%) 17(77.27%
Anatomy 9(4.5%) 5(55.6%) | Tmage GR&Y°) 5403 1) Gl s Py 31(67.39%)
Biochemistry 14 (7%) 14 (100.0%0)1o1a] 3 (92.9%) 13§2.9%) 2{ P09 155
Physiology 8 (4%) 6 (75.0%) 6 (75.0%) 6 (75.0%)
Pathology 16 (8%) 13 (81.2%p1sCUIASTON®) 15 (93.8%)
Microbiology 10 (5%) 10 (100.0%icroddh( 1099700 dembAdtk¥He@%he hiphest accuracy
Pharmacology 12 (6%) 9 (75.0%)(82.5%8)) @Hd%ad by | AHaBIPT*4) (80.5%) and Google
Community Medicine 15 (7.5%) 11 (73.3%Gemini Q166 YoR)with hd kighiBnt diffetence in overall

performance. There was also no statistically significant
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difference in accuracy across different subjects. However,
all three Al chatbots exhibited lower accuracy when
solving image-based questions.

Of these three Chatbots, Chat GPT had proven high
accuracy in solving questions of many medical entrance
exams like USMLE, Japanese medical licensing exam,
United Kingdom medical licensing exam and German
state medical exam.®!®20 Studies that compared the
performance among these chatbots reported variable
findings. A study done for the Italian entrance test for
healthcare science degree reported the accuracy of Chat
GPT and Microsoft copilot being better than that of
Google Gemini.2! However a recent study found
relatively low accuracy (64.5%) of Chat GPT in solving
NEET PG 2023 questions as compared to our study.! One
reason for this differential accuracy might be due to
difference in optimization of the algorithms and their
training. Difference in their neural network architecture
may also explain this difference in accuracy of the Al
tools. Microsoft copilot and Chat GPT 4 use GPT
(generative pre trained transformer) architecture, while
Google Gemini uses LaMDA (Language model for
dialogue application) in combination with web search.??
These Al chatbots are periodically updated. A study
reported accuracy of Chat GPT 3.5 (older version) in
solving NEET PG type practice questions as only
65.3%.% Available literature also suggests inconsistency
in responses to the same question imputed on different
occasions by these Al Chatbots.® Performance of Al
Chatbots varied among different subjects and types of
questions. All three Al tools showed 100% accuracy in
subjects like microbiology, Psychiatry and Anesthesia
which had recall type questions and lower accuracy of
50% in Forensic medicine and Radiology subjects where
questions were of image based or analytical type. 242 Al
tools frequently face difficulties with image-based
questions as they lack sufficient training data and have
limitations in processing visual and textual information
together. The inherent ambiguity in medical images like
subtle patterns or overlapping features, requires a deep
contextual understanding and clinical correlation that
general Al systems struggle to provide at present.?’-?8

In India, many students are unable to get good coaching
for the entrance exams. Most coaching centers are
concentrated in few cities and are costlier for students
belonging to low and middle-class family.? Availability
of AI-Chatbots on smart phones can provide high-quality
educational materials like video lectures, textbooks,
interactive exercises with instant doubt resolution at little

to no cost. However exclusive reliance of these Chatbots
may not be appropriate till these are made full proof.
None of these AI Chatbot showed 100% accuracy in
studies so far. Thus, excess reliance on these Al chatbots
for NEET exam preparation, may lead students to false
answers and negative marks, causing fall in their rank.
Due to differential accuracy of these Al Chatbots, cross
checking for answers may leave students in confusion.
Over reliance on Al Chatbots may hamper development
of critical thinking and problem-solving skills which are
essential in medical field.*® Al models need large data set
for training, raising ethical concerns for data privacy, data
copy rights and security. Repeated imputation of same
instruction can lead to different out puts using same Al
Chatbots.>* This further limits their utility in medical
education and healthcare.

Utilization of Al chatbots in healthcare can assist in
diagnosis, devising management plan and prognosis for
index patient. In resource constrained communities, at
primary healthcare level Al Chatbots may help healthcare
workers in providing accurate treatment, appropriate
referral and easy access to medical knowledge. However,
this can raise certain ethical issues and practical
challenges. Lack of human touch, empathy, and
emotional support is big hurdle in their use in patient
care. Confidentiality and security of patient’s data while
training these Al models as well as while using them in
practice can raise ethical and legal concerns.® Lack of
accuracy (bias) across Al tools can lead to conflicting
healthcare decisions with risk of mismanagement of
treatment. Medical professionals rely on critical thinking
and complex decision-making abilities. Reliance on Al
can reduce the development of these abilities in medical
professionals.®

Results of our study should be viewed from the
limitations it has. Limited sample size, as this study tested
only the NEET PG 2023 question paper, which may not
fully represent the diversity and complexity of questions
across multiple years. NBEMS, the official board does
not release the question paper publicly. Hence, we used
question set compiled by online teaching platform
PrepLadder, which compiles them based on inputs from
exam takers. Hence reliability of exact questions can’t be
ascertained. We fed the questions only once, without
repeated trials to assess the consistency in their
responses, as this was not the objective of study. This
limits our understanding of the reliability of their
performance. While stratification based on accuracy,
subject taxonomy and question type provided useful data,
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the study didn’t evaluate the reasoning process or quality
of explanations provided by the models. Lastly, the
performance of ChatGPT, Gemini and Copilot wa$.
evaluated based on their versions available at the time of
study. Subsequent updates to these models may lead to
improved or altered performance, limiting the
generalizability of our findings.

CONCLUSIONS

All three Al Chatbots showed good accuracy in solving
the NEET PG 2023 exam questions with no significant
difference. There was no difference in accuracy of thd.
three chatbots in terms of subject taxonomy of questions
or the type of question. Thus, all three AI Chatbots could
potentially crack the NEET PG 2023 exam with good
scores. Use of Al chatbots as mainstay educational or
healthcare tools is limited by their relative inaccuracy in
present form.
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