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Research Integrity in the Era of Rapid Publication  
Jukka Matinlinna

EDITORIAL

The contemporary scientific landscape is 
characterised by an unprecedented acceleration 
in knowledge production efforts, dissemination of 
publications, and global free accessibility. Advances 
in digital publishing, open-access platforms, preprint 
repositories, artificial intelligence (AI) assisted writing 
tools, and increasing international collaboration have 
transformed research communication into a fast-
moving ecosystem where discoveries can be shared 
within days rather than months. All that sounds 
promising, like a relief for us scientist, doesn’t it. 
Or does it? We may think that while this new, rapid 
publication culture has democratised science and 
improved access to knowledge, it has also introduced 
significant ethical, professional, and academic 
challenges. In this era of intense productivity and 
competition, the preservation of research integrity 
has become definitely more critical than ever.

Research integrity is the foundation upon 
which scientific credibility rests. It is a matter of 
existentialism. It encompasses honesty, transparency, 
accountability, reproducibility, ethical conduct, and 
responsible authorship. Without integrity, science 
loses its reliability, public trust erodes, and the very 
purpose of research to generate valid and useful 
knowledge is compromised. Yet today, researchers 
operate in an environment increasingly shaped by 
publication metrics, institutional expectations, 
funding pressures, citation indices, and sound 
academic competition. The phrase “publish or perish” 
has become more than an academic cliché. It is now 

a defining force influencing us researcher across 
disciplines.

Nonetheless, the pressure to publish rapidly and 
frequently may create a culture where quantity 
may risk overshadowing quality. Researchers, 
especially those early-career academics, might feel 
compelled to prioritise their publication output over 
methodological rigor, thoughtful experimentation, 
or critical reflection. However, under such 
circumstances, shortcuts may emerge ranging from 
inadequate reporting and selective data presentation 
to more serious breaches such as plagiarism, image 
manipulation, duplicate publication, honorary 
authorship, and even fabrication or falsification of 
results. Although these actions are often discussed as 
individual ethical failures, they may be also symptoms 
of systemic pressures embedded within the academic 
ecosystem.

One of the most persistent challenges in this landscape 
is authorship ethics. As we know it, authorship 
carries academic credit, professional recognition, and 
accountability for published work. However, disputes 
over authorship continue to be common, particularly 
in collaborative and multidisciplinary research 
environments. Gift authorship, where individuals 
are included despite limited contribution, and ghost 
authorship, where contributors are omitted despite 
significant involvement, undermine transparency and 
distort academic merit. Such practices not only create 
inequities but also weaken accountability, as readers 
may be unable to determine who was truly responsible 
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for the work. International guidelines, such as those 
proposed by the International Committee of Medical 
Journal Editors (ICMJE), provide clear authorship 
criteria, yet inconsistent adherence remains a 
challenge. Responsible authorship requires early 
discussion, explicit contribution tracking, and a 
commitment to fairness rather than hierarchy.

Moreover, plagiarism remains another enduring threat 
to research integrity. While direct textual copying is 
easily recognised, plagiarism has evolved into more 
nuanced forms including paraphrasing without 
attribution, self-plagiarism, salami publication, and 
recycling of ideas or data across multiple outputs. 
The digital era has made both plagiarism detection 
and plagiarism execution easier. Software tools 
can identify copied text, but ethical scholarship 
requires more than simply passing a similarity check. 
Researchers must understand that originality is 
not merely a technical metric but an intellectual 
responsibility. Proper citation, acknowledgment of 
prior work, and honest representation of novelty are 
central to scholarly trust.

Compounding these challenges is the emergence 
of artificial intelligence in academic writing and 
research support. AI-powered tools now assist with 
literature searches, language editing, summarisation, 
coding, statistical interpretation, image analysis, 
and manuscript drafting. These technologies offer 
enormous benefits, particularly for researchers working 
across language barriers or managing complex datasets. 
However, they also raise profound ethical questions. 
Can AI-generated text be considered original? Who 
is accountable if AI introduces errors, fabricated 

references, or biased interpretations? Should AI 
assistance be disclosed? Can reliance on AI weaken 
critical thinking or create superficial scholarship? 
For those of us reviewing submitted manuscripts, 
these are urgent questions.

It is noteworthy that artificial intelligence is neither 
inherently ethical nor unethical; its impact depends 
on how it is used. AI is a predictive instrument. It 
should function as an auxiliary, supportive tool rather 
than a substitute for scientific reasoning, authorship 
responsibility, or even intellectual ownership. 
Researchers remain accountable for every sentence, 
interpretation, citation, and conclusion included in 
their manuscripts, regardless of whether AI-assisted 
tools were involved. Transparent disclosure of AI 
use, verification of outputs, and editorial policies 
governing responsible implementation are essential. 
The academic community must avoid both uncritical 
adoption and reactionary rejection, choosing instead 
a balanced framework rooted in human oversight.

Nevertheless, rapid publication has also been 
accompanied by the rise of preprint culture, 
accelerated peer review pathways, and pressure for 
immediate dissemination of findings. During global 
emergencies such as pandemics, this speed can be 
valuable, enabling timely sharing of critical data. 
However, the same mechanisms can amplify risks 
when preliminary findings are misinterpreted, poorly 
reviewed, or publicly disseminated before adequate 
scrutiny. The public often struggles to distinguish 
between peer-reviewed evidence and preliminary 
reports, particularly in the age of social media 
amplification. That said, scientific communication 
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must balance urgency with caution, recognising that 
speed should not come at the expense of reliability.

Another concern is the proliferation of predatory 
journals and exploitative publishing models. These 
entities capitalise on researchers’ pressure to publish 
by offering rapid acceptance with sloppy, superficial 
or non-existent peer review, often in exchange 
for publication fees. Such journals compromise 
the scientific record and disproportionately affect 
inexperienced researchers who may struggle to 
distinguish legitimate platforms from deceptive ones. 
Institutions and academic leaders have a responsibility 
to educate researchers about journal quality, indexing, 
editorial standards, and ethical publication practices.

Peer review itself, often considered the gatekeeper 
of scientific quality, faces mounting pressure in the 
era of rapid publication. Reviewers are increasingly 
overburdened, timelines are shortened, and editorial 
systems are expected to process large volumes of 
submissions efficiently. This environment can reduce 
review depth, delay constructive critique, and 
occasionally allow flawed work to enter the literature. 
Strengthening peer review requires recognition of 
reviewer contributions, improved training, transparent 
editorial processes, and innovative approaches that 
preserve rigor while adapting to modern publishing 
demands.

Nonetheless, research integrity is not solely about 
avoiding misconduct; it is equally about fostering 
a culture of responsible scholarship. This includes 
robust mentoring, ethical training, open discussion 

of research dilemmas, transparent reporting of 
negative findings, data sharing where appropriate, 
reproducibility practices, and institutional systems 
that reward quality over volume. That said, universities 
and funding agencies must critically examine 
whether their assessment frameworks unintentionally 
incentivise quantity-driven science. We all agree 
that citation counts, impact factors, and publication 
numbers are useful indicators, but they should not 
become the sole measure of academic worth.

Even so, early-career researchers deserve particular 
attention in this conversation. Many enter academia 
with enthusiasm and ethical commitment but quickly 
encounter systems that reward output, visibility, 
and grant acquisition. Without mentorship and 
institutional support, they may internalise unhealthy 
norms that equate scientific value with publication 
frequency. Building integrity-focused research cultures 
requires senior academics to model ethical behavior, 
discuss failures openly, acknowledge collaborative 
contributions fairly, and demonstrate that rigorous 
science often requires patience.

Public trust in science is another important 
dimension. Research findings influence healthcare, 
policy, technology, education, and societal decision-
making. When scientific misconduct or unreliable 
publications emerge, the damage extends beyond 
academia; it affects public confidence in evidence 
itself. In an era of misinformation, scepticism, and 
digital amplification, maintaining research integrity 
is not merely an academic obligation but a societal 
responsibility.
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The future of science will undoubtedly be faster, 
more digital, more collaborative, and increasingly 
AI-enabled. Yet the principles that underpin 
credible scholarship remain unchanged. However, 
honesty, transparency, accountability, fairness, and 
methodological rigor are not obstacles to progress; 
they are its foundation. It is true that speed can 
accelerate dissemination, but it cannot replace 
scrutiny. Technology can support scholarship, but it 
cannot replace ethical judgment. Yet, metrics can 
measure output, but they cannot define scientific 
integrity.

As academia navigates the era of rapid publication, 
the central question remains not how quickly research 

can be published, but how responsibly knowledge can 
be generated and shared. The scientific community 
must resist the temptation to equate productivity with 
excellence and instead reaffirm that the true value of 
research lies not in how fast it appears in print, but in 
how faithfully it advances truth.

It is to be born in mind: research integrity is not a 
regulatory requirement to be checked at submission. 
Rather, it is a moral and professional commitment 
that must guide every stage of scholarly work. In 
preserving integrity, science preserves its credibility, 
its social contract, and ultimately, its very purpose.



6

IeJSME 2026 Vol 20 (1): 06-16

1 School of Health Sciences, IMU University, 126 Jalan Jalil Perkasa 19, Bukit Jalil, Kuala Lumpur, Malaysia  
2 Anatomy Discipline, Human Biology Department, School of Medicine, IMU University, 126 Jalan Jalil Perkasa 19, Bukit Jalil, Kuala Lumpur, Malaysia  
Corresponding author:
Professor Dr Nilesh Kumar Mitra
Anatomy Discipline, Human Biology Department, School of Medicine, IMU University, 126 Jalan Jalil Perkasa 19, Bukit Jalil, Kuala Lumpur, Malaysia 
Email: NileshKumar@imu.edu.my

Knowledge, Attitudes, and Practices Toward ChatGPT and Artificial Intelligence 
Among Medical and Health Science Students: A Cross-Sectional Survey 
Jia Xian Ong1, Thirupathirao Vishnumukkala2, Nilesh Kumar Mitra3

KNOWLEDGE AND ATTITUDE TOWARDS CHATGPT

Abstract

Background: ChatGPT, a prominent large language 
model introduced in 2022, has dramatically impacted 
education by providing answers to various questions 
and improving the learning experience. Despite its 
potential benefits, concerns about ethics, plagiarism, 
and academic integrity have limited its widespread use 
in medical and health sciences education. Students 
recognise the significant applicability of Artificial 
intelligence (AI) across specific medical domains. 
However, there is a lack of substantial evidence on 
the incorporation of formal AI education into medical 
curricula, and students’ limited understanding of their 
AI knowledge gaps.

Objective: This study aimed to assess medical and 
health sciences students’ understanding of artificial 
intelligence, as well as their usage patterns of 
ChatGPT and other AI applications.  We aimed to 
understand their perspectives on the integration of 
AI tools within the educational environments at IMU 
University in Malaysia.

Methodology: An online survey with 15 items was 
conducted among students at IMU University in 
Malaysia over a two-week period in March 2023. 
The study received 55 anonymous responses, which 
were organized into three sections: student utilisation 
and perceptions of ChatGPT, other AI applications 
used by students, and opinions on AI in educational 
contexts.

Results: While 85% (n=47) of students recognised AI 
and machine learning, only 23% (n=13) understood 

the differences between the two concepts. Almost all 
students (98%, n=54) were aware of ChatGPT, with 
63% (n=35) reporting regular use. Students mainly 
used ChatGPT for entertainment (54%, n=30) and 
as a search tool (47%, n=26), while 31% (n=17) 
utilised it for revision and 27% (n=15) for completing 
tasks. Furthermore, 75% (n=41) of students supported 
the integration of AI into educational activities, 
emphasising its benefits in accessibility, convenience, 
and time efficiency. Views on the use of AI in 
assessments were divided, with 38% (n=21) opposing 
its use due to concerns about academic integrity, 
over-reliance, and difficulties in assessing genuine 
understanding.

Conclusions: Although 75% (n=41) of students 
supported AI integration in teaching and learning, 
significant concerns were identified regarding ethical 
use, academic integrity, and the risk of over-reliance 
on AI-generated content. These findings underscore 
the need for the structured and early integration of AI 
literacy within health sciences and dental education 
curricula, ensuring that students develop the critical 
appraisal skills necessary to engage responsibly with 
AI tools in their future clinical practice. 

Keywords: ChatGPT, Artificial Intelligence, Medical 
Education, Student Attitudes

Introduction

ChatGPT, which stands for Chat Generative Pre-
trained Transformer, is a conversational chatbot 
designed to simulate human-like interactions. Since 
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its launch in 2022, ChatGPT has significantly 
influenced educational methodologies by providing 
readily available responses to a variety of academic 
questions. It has the potential to enhance students’ 
comprehension and assist their understanding of 
complex subjects.1 

As a large language model (LLM), it employs 
machine learning algorithms trained on vast datasets 
of text, including books, academic articles, and online 
content, to understand user inquiries and generate 
contextually relevant responses across various topics.2 
Generative Artificial Intelligence (AI), such as 
ChatGPT, assists students by providing feedback 
on their writing.3 It can write essays, summarise 
literature, edit assignments, assist in literature review, 
and develop computer code.4 AI-driven research tools 
like Elicit, Semantic Scholar, and Zotero have gained 
prominence in academic environments, assisting 
students and researchers with literature exploration, 
information integration, and data condensation.5  

The availability of ChatGPT, especially its free 
version, has significantly lowered the barrier to 
adoption among students. The adoption of LLMs 
among university students has grown rapidly; surveys 
conducted across multiple countries have reported 
usage rates ranging from 30% in early 2022 to over 
85–90% by 2023, with students citing academic 
writing assistance (88%), conceptual understanding 
(55%), and content summarisation as the primary use 
cases.6 Despite the many advantages of generative AI 
in education, its adoption in educational institutions 
remains limited due to concerns about ethical use, 
plagiarism, and academic integrity. Generative AI 
tools can help students generate essays, complete 

assignments, and solve problems quickly, making 
learning more efficient and accessible. However, these 
tools also create challenges for educators because 
students may misuse AI to produce work that is not 
entirely their own.7 

Educators and researchers have raised concerns 
that the overuse of ChatGPT may weaken students’ 
critical thinking skills and impede their ability for 
self-directed learning and metacognitive reflection on 
their academic progress. Students generally perceive 
AI as highly applicable in various medical and health 
sciences fields. Many studies have highlighted this 
perception and emphasised the significant potential 
of AI in specific areas.8

Investigations into medical students’ perceptions of 
LLMs and AI-assisted technologies, such as ChatGPT, 
reveal a wide range of attitudes and concerns.9 

According to research conducted on Canadian and 
German medical student populations, a significant 
number of students are concerned about AI’s ability 
to replace clinical positions, particularly in radiology, 
while also believing that LLMs are not yet capable 
of independently providing conclusive diagnoses. 
Health science students’ attitudes towards ChatGPT 
and LLMs vary by institution and locale, underlining 
the need for culturally relevant evaluations of 
their knowledge, attitudes, and practices (KAP). 
Nonetheless, evidence for comprehensively 
distinguishing these KAPs, particularly among a 
targeted group, remains scarce.10,11

Similarly, when Chat GPT was launched in November 
2022, it was observed that students at Malaysian 
universities lacked adequate basic knowledge of AI, 
rendering them unprepared to assess and proficiently 
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employ this nascent technology critically. Against 
this background and given the scarcity of institution 
specific data from Malaysian health sciences 
universities, the present study sought to provide an 
early empirical baseline. The present study aimed 
to assess gaps in students’ understanding of artificial 
intelligence at IMU University in Kuala Lumpur, 
Malaysia.

Methodology

Type of Study 

This is a cross-sectional, descriptive survey-based 
study. We have also clarified the question types: 
Parts 1 and 2 consisted of multiple-choice and binary 
(yes/no) questions; Part 3 comprised four open-ended 
qualitative questions.

Study Participants

The study used a 15-question English-language 
questionnaire (non-validated, purpose designed for 
this exploratory study), administered online via 
Microsoft Forms. Using the Student Representative 
Council’s network, the survey was sent to current 
students at IMU University. The survey was up for 
about two weeks and ended on 23rd March 2023. 

Ethical approval: Ethical approval for this study was 
obtained from the IMU Joint Committee on Research 
and Ethics (Approval No. 4.12/JCM 269 2023).

Setting and Data Collection

The survey comprised 15 questions divided into three 
parts. Part 1 addressed student usage and opinions 
on ChatGPT (7 questions); Part 2 explored other AI 

applications used by students (4 questions); and Part 
3 consisted of four open-ended qualitative questions 
on AI in educational settings.

Part 1 questions were: (1) Have you ever heard of 
Artificial Intelligence/Machine Learning?; (2) If yes, 
do you know the differences between AI and ML?; 
(3) Have you heard of ChatGPT?; (4) How did you 
learn about ChatGPT?; (5) Do you use ChatGPT?; 
(6) What are your thoughts on ChatGPT?; and (7) 
How do you use ChatGPT?

Part 2 questions were: (1) Do you use any other AI 
applications?; (2) If yes, which applications have you 
used?; (3) How do you use these applications?; and 
(4) Would you recommend these AI tools to other 
students?

Part 3 open-ended questions were: (1) What are 
your thoughts on the use of ChatGPT or other AI 
applications in teaching and learning activities?; 
(2) What are your thoughts on using AI in assessments 
and examinations?; (3) What are your thoughts or 
proposals on the use of AI tools in the curriculum?; 
and (4) Why and how should AI be implemented, in 
your opinion?

One respondent was excluded from ChatGPT-
related questions as they had not previously heard of 
ChatGPT. Year 1 (33%) and Year 2 (42%) students 
constituted the majority of respondents, totalling 
75% of the cohort.

Data Analysis

Microsoft Excel and R 4.2.1 were the primary 
programmes used for data analysis. Students’ semesters 
were not factored into the study. Informed consent 
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was obtained from all students who participated in 
the survey. Pearson’s Chi-Square test was performed 
to find the strength of the correlations. The Pearson’s 
Chi-Square value was χ2(1) = 0.711, p = 0.399, 
indicating no statistically significant association 
between AI/ML knowledge and opinions on 
ChatGPT at the conventional significance level of 
α = 0.05. The lack of statistical significance may partly 
be due to a small sample size, or because people find 
ChatGPT impressive regardless of their educational 

background. Other methods of data processing also 
yielded the same outcome, indicating there are no 
significant differences.

Results

Study Participants 

Fifty-five anonymous responses were collected at the 
end of the study. The gender of the participants was not 
considered nor collected from the surveys (Table I).

YEAR COURSE OF STUDY
NO. OF RESPONSES 

(%)
TOTAL (%)

Foundations (Year 0) Foundation in Science 1 (2) 1 (2)

Year 1 Medical (MBBS) 9 (16) 18 (33)
Psychology 2 (4)
Biomedical Science 3 (5)
Dietetics 4 (7)

Year 2 Medical 7 (13) 23(42)
Dental 7 (13)
Psychology 4 (7)
Biomedical Sciences 2 (4)
Medical Biotechnology 1 (2)
Dietetics 2 (4)

Year 3 Medical 2 (4) 8 (15)
Dental 4 (7)
Chiropractic 1 (2)
Nursing 1 (2)

Year 4 Dentistry 1 (2) 1 (2)

Year 5 Dentistry 1 (2) 1 (2)

Post Graduate MSc in Pharmaceutical Chemistry 1 (2) 2 (4)

MSc in Health Sciences 1 (2)

Table I. Participant demographics according to the year of study.
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AI and ChatGPT Awareness

The findings indicated that 85% (n=47; 95% CI: 
73.9%–92.4%) of the students were aware of AI or 
Machine Learning (ML), while 9% (n=5) asserted 
they were not; of those who were knowledgeable, only 
23% (n=11) comprehended the distinctions between 
the two concepts. Sixty-two percent of students who 
had heard of AI and ML indicated that they do not 
understand the differences, suggesting a limited grasp 
of the technology behind ChatGPT or AI general. 
However, 98% of all students reported that they had 
heard of ChatGPT, with 63% (n=34; 95% CI: 49.5%–
74.6%) of them self-reporting that they use ChatGPT 
regularly for various purposes.

Most students learned about ChatGPT through social 
media (36%, n=20), followed by friends or peers (30%, 
n=17) and the news (10%, n=6), while others cited 
lecturers, family members, or unspecified sources. 
Most students described ChatGPT as “Amazing” 
(33%, n=18), while the remaining respondents (67%, 
n=37) considered it acceptable or “okay”. None of the 
respondents perceived ChatGPT negatively.

To investigate the possible correlation between the 
knowledge level of AI and its potential impact on 
their views of ChatGPT, the results for 2 questions  
(“Do you know the differences between AI and ML?”) 
and 6 (“What are your opinions on ChatGPT?”) 
were tabulated into a 2x2 contingency table, where 
respondents who selected “maybe” were combined 
with “yes”. As all expected cell counts were greater 
than 5, Fisher’s exact test was not required; Pearson’s 
Chi- squared test was conducted ( 2(1) = 0.711, 
p = 0.399). As p > 0.05, we failed to reject the null 
hypothesis; the data are consistent with independence 
between AI/ML knowledge level and opinion on 
ChatGPT, indicating no statistically significant 
association. 

ChatGPT Usage Patterns

Students employed ChatGPT for multiple purposes 
simultaneously. The most common use was for 
entertainment (54%, n=30), followed by use as a 
search engine (47%, n=26), for revision (31%, n=17), 
and for writing assignments (27%, n=15). Other uses 
included checking answers, seeking advice, generating 
ideas, and general exploration. Seven students (13%, 
n=7) reported not using ChatGPT at all. (Table II).

No Question Option 1 Option 2 Option 3 Option 4 Option 5

1 Have you ever heard of Artificial 
Intelligence/ Machine Learning?

Yes (47) Neutral (3) No (5) N/A N/A

2 If yes, do you know what are the 
differences between AI and ML?

Yes (11) Maybe (7) No (29) N/A N/A

3 Have you heard of ChatGPT? Yes (54) No (1) N/A N/A N/A

4 How do you know about ChatGPT? News (10) Lecturers (3) Friends/ 
Peers (17) Family (2) Social Media 

(20)

5 Do you use ChatGPT? Yes (34) No (20) N/A N/A N/A

6 What are your thoughts on ChatGPT? Good (33) Neutral (21) Bad (0) N/A N/A

7 How do you use ChatGPT?
For 

revisions 
(17)

To write 
assignments 

(15)

For fun 
(30)

As a 
search 
engine 
(26)

Others (16)

8 Do you know about any other AI 
applications?

Yes (13) Neutral (5) No (37) N/A N/A

9 Would you recommend that all 
students should use AI tools? Yes (8) Neutral (8) No (2) N/A N/A

Table II. List of questions with provided options and responses.
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Use of Other AI Applications

For part 2 of the survey, we investigated the other AI 
applications utilised by students. Most of them (67%, 
n=37) claimed they do not use additional AI tools, but 
this is likely due to a lack of technological knowledge 
and awareness, as AI is incorporated into most 
applications used in daily life, including recommender 
systems. Only 24% (n=13) claimed that they do use 
other applications. Among those who claimed to use 
other AI applications or were unsure about it, a follow-
up question was asked to identify the applications 
used. 22% (n=12) responded with Apple’s Siri, 22% 
(n=12) with image and photography-related AI tools 
such as rescales, camera, and other generative AI. 
16% (n=9) responded with Quill Bot, an AI-powered 
paraphraser, while 5% (n=3) each mentioned Notion 
AI and Elsevier’s Complete Anatomy. The students 
would use Siri as a personal assistant to operate their 
Apple devices hands-free, such as making calls or 
even just talking to it for fun. Students use Quill Bot 
to enhance their English skills, summarise points, and 
improve grammar checking. 

Although the survey was not conducted at an arts-
major-related college, the students who utilised image 
and photography-related AI used them for inspiration 
for their art, experimentation, as well as upscaling an 
image. When asked whether the applications they 
used should be recommended to other students, 44% 
(n=24) of students agreed, but an equal proportion of 
students were unsure. Only 11% (n=6) of them oppose 
recommending other students to AI applications.

Opinions on AI in Teaching and Learning

Lastly, part 3 discusses ChatGPT in education. For the 
first question, 41 respondents (75%; 95% CI: 61.7%–
84.8%) support the integration of ChatGPT and 
other AI applications in educational activities, while 
just 4 respondents (7%; 95% CI: 2.8%–17.0%) oppose 
it, and 7 respondents (13%; 95% CI: 6.2%–24.8%) 
are neutral. One significant factor that encourages 
students to support the use of AI in teaching and 
learning activities is that they find AI accessible, 
helpful, convenient, and timesaving when conducting 
research or completing tasks (15, 27%). Since AI is 
not a person but rather software running on servers, 
it does not need rest like humans, and students can 
ask anything at any time. Many also argue that the 
use of AI enhances students’ learning capacity and 
could serve as a valuable supplementary resource 
(7, 13%), with one student responding with a counter 
argument that over-reliance may hinder progress in 
learning. Two students (4%) also mentioned that AI 
would make learning more enjoyable because it is 
more interactive, which could explain the increased 
learning capacities of students. Three students 
(5%) believed that using AI could enhance critical 
thinking and creativity by offering users a different 
perspective that might otherwise be missed or never 
considered. Another 3 (5%) students believed that 
the implementation of AI in teaching and learning is 
essential for future-proofing and preparing students for 
the future, especially when they enter the workforce.

Next, the main reason students disagree with the use 
of AI is that they believe it cannot replace teaching, 
especially for those areas that require a human 
touch, such as practical skills and even psychology. 
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Students expressed concerns about the integration 
of AI in higher education from both financial and 
educational perspectives.  A student questioned the 
worth of university education, arguing that if AI 
systems replaced human lecturers, tuition fees should 
reflect instruction from qualified instructors.  Another 
student asserted that AI technology is not yet 
sufficiently developed for instructional use, a concern 
shared by five other students (9%) who referenced 
technical constraints.  

The students highlighted concerns about AI 
accuracy and reliability, particularly the occurrence 
of “hallucinations”, where large language models 

produce seemingly credible but factually incorrect 
or entirely fabricated information, along with the 
frequent absence of proper source citations in AI-
generated outputs.9 

Some of the ethical concerns raised by the students in 
this question are that students believed that citations 
and/or acknowledgements should be given when AI 
is used (1, 2%), and 2 (4%) students think they 
should obtain approval or permissions from 
lecturers to use AI in their assignments. Another 2 
(4%) students expressed concern about the risk of 
cheating using AI in assessments or examinations. 
Table III summarises the responses collected.

Stance Reason(s)

In favour
Engaging and interactive, efficient, giving whole answers, easily understood, enhanced 
experiences, up to date, innovative, good for organising data, good for theoretical 
learning, convenient, interesting, different perspectives, saves time.

Neutral Ethically, need to learn its applications and how should be used as supplementary, and 
depends on the application.

Not in favour Lacks human touch, no references, practical classes, low accuracies, trust issues, 
hinders learning, cheating and plagiarism.

Table III. Summary of students’ opinions on the use of AI in Teaching and Learning (T&L) activities and their reason(s).

Opinions on AI in Assessments and Examinations

The next question explores students’ opinions on the 
use of AI in assessments and examination settings. 
Not unexpectedly, most students are against it (21, 
38%; 95% CI: 26.2%-51.6%), followed by 15 (27%; 
95% CI: 16.7%-40.5%) in support, and 14 (25%; 95% 
CI: 15.3%-38.3%) who are neutral. Five (9%) students 
did not give any opinion when asked this question. 
The students who expressed their agreement with 
the use of AI in examination settings most strongly 

reasoned the inevitability of AI in the profession and 
the convenience of seeking information.  

A student expressed that they felt the use of AI in 
examinations would be beneficial for their grades, 
but are concerned about the knowledge the student 
possesses, which is crucial for practicing medicine. 
Eight students expressed concerns that the use of 
AI in certain academic environments undermines 
essential educational objectives. Five students argued 
that AI undermines the validity of assessing student 



KNOWLEDGE AND ATTITUDE TOWARDS CHATGPT

13

IeJSME 2026 Vol 20 (1): 06-16

understanding, while three voiced concerns about 
academic fairness, pointing out issues of plagiarism, 
cheating, and unequal access to AI tools. Students 
also expressed worries about the authenticity of AI-
assisted work, diminished learning outcomes, and 
increased academic complacency. Three students 
particularly highlighted the danger of over-reliance 
on AI, with one stating that excessive dependence 
on such technology could weaken students’ critical 
thinking skills. 

In terms of ethics, three students believed that AI 
could potentially be used in examinations, provided 

that a high level of academic integrity and ethics 
is maintained by the students, where one student 
considered the use unethical. Three students do not 
think the implementation of AI would succeed, as 
they cannot imagine how it could be done (two), 
and are concerned about AI’s limitations and 
reliability (three). One student remained optimistic 
and stated that it may work in the future. However, 
many students are also more receptive to using AI in 
assignments, with strong rejection of its use during 
final, closed-book end-of-semester examinations. 
Table IV summarises these findings. 

Stance Reason(s)

In favour Efficient in preventing cheating, efficient knowledge search, if authorised, idea 
generation, convenient.

Neutral Use with caution, should not over-rely.

Not in favour
Unable to assess knowledge, unreliable source, worried about the accuracy of 
markings, not empathetic, unethical, may cause dependence and plagiarism, 
inauthentic, source of cheating, lose critical thinking, unfair.

Table IV. Summary of students’ opinions on the use of AI in assessments or examinations and their reason(s).

Opinions on AI Integration in the Curriculum

Eighty percent of respondents (n = 44) supported 
integrating AI into the curriculum, while 5 (9%) 
remained neutral and 2 (4%) were against it. Four 
(7%) students did not comment on this question. 
Many believed that integrating AI into the 
curriculum would be helpful and beneficial; six of 
them mentioned efficiency or convenience AI could 
bring, such as time-saving (4), increased productivity 
(1), generating summaries (1), enhanced subject 
understanding (2), offering new perspectives (1), 
progress tracking (1), and work readiness through 
familiarity with AI-assisted tools (1). 

Three students also expressed hope that AI could 
be incorporated into augmented, virtual, or mixed 
reality (AR/VR/MR), making their studying more 
interactive and enabling practice of practical or 
medical procedural skills. However, as evident from 
other questions, the primary concern students have 
about AI is over-reliance. Four students cited fears of 
over-dependence, but many felt it could be used solely 
as a supplementary educational resource. 

Table V summarises these responses.
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Proposed Implementation of AI

When asked how AI should be implemented, 
students generally advocated for its use in self-
directed learning rather than in formal examinations. 
Suggested applications included summarising 
content, curriculum integration with accompanying 
regulations and guidelines, and support for lecture 
preparation. Students emphasised that AI should 
serve as a tool to reduce workload rather than a 
replacement for human instruction.

Discussions

The survey showed that students tend to trust AI-
generated results without examination. Trust is 
complicated and can be subjective, influenced by a 
person’s knowledge, attitudes, and context.10 Trust is a 
multi-faceted construct; the survey items in this study 
reflected just a superficial perception rather than a 
verified assessment. A specialised instrument, such as 
the GAAIS, is necessary to derive more substantial 
conclusions. Therefore, it is inconclusive, and the 
question remains: what is the level of trust people 
have in AI, particularly in the new form of generative 

artificial intelligence, and what factors influence that 
trust? Perhaps a different survey could be conducted 
using the General Attitudes Towards Artificial 
Intelligence Scale (GAAIS) to better understand this 
and address the question above.11

The over-reliance on AI is a primary concern among 
our faculty and is documented in the literature, as 
there is a risk of treating AI-generated information 
as accurate, despite its potential falsity.12 The risk 
for students using AI is that they still lack essential 
knowledge and are developing their critical thinking 
skills, which could increase the likelihood of 
overlooking inaccuracies in AI-generated results. An 
issue has emerged where some students rely too heavily 
on AI-generated content and lack understanding of 
the technology’s limitations, leading them to accept 
AI outputs uncritically. This knowledge disparity 
may explain the differing viewpoints among faculty 
members: some advocate for the early integration of 
AI literacy into curricula to prepare students for its 
unavoidable role in their future careers, while others 
argue for a complete restriction of AI tools until after 
graduation to ensure mastery of fundamental skills. 

Stance Reason(s)

In favour

Engages students to find their answers in flipped classrooms, is good as 
supplementary materials, is useful, for problem-solving, VR learning, and 
progress tracking, is less stressful, convenient, saves time, is more effective, and 
the familiarisation with new technology. 

Neutral N/A

Not in favour Should not be relied upon.

Table V. Summary of students’ opinions on the use of AI in curriculum and their reason(s).
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However, if AI systems could provide transparent 
reasoning and comprehensive explanations for their 
outputs, allowing users to assess the veracity of the 
generated content, this capability would reduce 
problems linked to excessive dependence.

For part two of the survey, we examined the other 
AI applications utilised by students. Most of them 
(67%, n=37) claimed they do not use other AI tools, 
but this is probably due to a lack of technological 
knowledge and awareness, as AI is present in most 
applications used in daily life and in the medical 
field.13 Some notable applications of AI in the medical 
field include the Internet of Things (IoT) or wearable 
medical devices such as asthma (ADAMM) and the 
Apple Watch’s ECG monitor, robotic-assisted surgery 
(RAS), and health chatbots (also known as digital 
health workers) like GYANT and the World Health 
Organization’s Florence.14 Only 24% stated they use 
other AI applications. 

This is supported by five (9%) other students, who 
are concerned about the accuracy and correctness 
of AI, including the lack of references and the 
“hallucinations” of AI at the time of writing, where 
“hallucinations” refers to inaccurate, “made-up” facts 
from the language model.15 It is known that AI based 
on LLMs, although it is improving, can still produce 
inaccurate or incorrect responses, potential bias 
from the data set, and even make up informational 
sources.16,17 More students should be made aware 
of the limitations of such AI and be vigilant and 
practice critical thinking before accepting the results 
generated.

Limitations

There are some limitations to this survey. First, 
there is a potential for bias because the survey title 
might discourage participation from people who 
are unfamiliar with AI, as they may not understand 
what it is and might not be interested. Additionally, 
the survey was conducted in March 2023, and many 
things have changed since then; public knowledge of 
AI is expected to have increased. Furthermore, the 
survey was sent to all students via the shared email 
network of the Student Representative Council; 
since the total number of students who received the 
invitation could not be individually tracked, a formal 
response rate and evaluation of coverage bias or 
non-response could not be determined, which restricts 
the findings’ generalisability. 

The response rate is slightly low, which is acceptable, 
but it would be better to have more responses since 
the small sample size could lead to discrepancies in 
the results. Additionally, in the chi-square analysis, 
respondents who answered “maybe” to the inquiry 
regarding AI/ML knowledge were classified alongside 
“yes” responses; this categorisation may have resulted 
in misclassification bias. A sensitivity analysis 
categorising “maybe” as a distinct or unknown 
category was not performed due to the limited sample 
size; future research should independently gather and 
report these categories.

Conclusions

ChatGPT is generally well-received by students, who 
are keen to use it for various reasons. However, many 
have concerns about its use, such as ethical issues 
and over-reliance on the technology. Students are 
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interested in learning more about AI in general and 
recognise that it is inevitable for them to practice 
medicine in the future with AI’s help, requesting early 
exposure for future preparedness. The majority agree 
that AI should not be employed in assessments and 

examination settings but see it as a valuable tool for 
self-learning, revisions, and supplementary materials. 
ChatGPT is transforming the education and medical 
sectors, and everyone should grow and adapt to it.
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Abstract

Introduction: This study aims to assess the knowledge, 
perceptions, and practices of the general population 
in Negeri Sembilan regarding the prevention of 
healthcare-associated infections (HAIs).

Methods: This cross-sectional study was conducted 
in Negeri Sembilan, Malaysia, from January to March 
2025, targeting adults aged 18 and above through 
convenience sampling at public locations. Using a 
validated trilingual questionnaire, data were collected 
on participant sociodemographic characteristics, 
knowledge, perception, and practices related to HAIs, 
with statistical analysis performed using SPSS version 
29.0.

Results: A total of 400 respondents participated 
in the study, with females comprising 58.25% of 
the sample and the largest age group being 18–30 
years old (38.75%). In terms of knowledge, 25.75% 
of respondents demonstrated poor knowledge, 
40.25% moderate knowledge, and 34.00% good 
knowledge regarding healthcare-associated infections 
(HAIs). High levels of awareness were observed for 
handwashing as a preventive measure (90.0%) and 
airborne transmission as a mode of spread (89.0%). 
Positive perceptions toward HAI prevention were 
demonstrated, with most respondents agreeing that 
HAIs are preventable and potentially life-threatening 
if left untreated; furthermore, 74.0% strongly 
agreed that prevention is a shared responsibility. 
Among the 354 respondents with prior hospital 
experience, 37.29% demonstrated poor practice, 
40.96% demonstrated moderate practice and 21.75% 

demonstrated good preventive practices, although 
only 20.62% consistently practiced 30-second 
handwashing. Younger respondents, females, and 
those with tertiary education showed significantly 
higher knowledge and practice scores (p < 0.05). 
Significant weak positive correlations were also 
found between knowledge, perception, and practices 
regarding HAIs (p < 0.001). 

Conclusion: In conclusion, this study emphasises the 
need for ongoing, targeted educational initiatives to 
enhance public awareness and practices in preventing 
healthcare-associated infections.

Keywords: Healthcare-Associated Infection, 
Knowledge, Attitudes, Practices, Malaysia

Introduction

Healthcare-associated infections (HAIs) refer to 
infections that develop after hospital admission, 
typically 48 hours or more following a patient’s 
stay, and are not present or incubating at the 
time of admission.1 Common examples include 
catheter-associated urinary tract infections, central 
line-associated bloodstream infections, surgical 
site infections, hospital-acquired and ventilator-
associated pneumonia, as well as Clostridioides 
difficile infections.1 According to the World Health 
Organization (WHO), the percentage is around 7% 
of hospitalised individuals in developed countries 
and 10% in developing regions.2 These infections 
substantially contribute to increased illness, death, 
and healthcare costs, largely due to extended 
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hospital stays and more intensive treatment needs. 
In Malaysia, the most frequently reported HAIs 
include pneumonia, urinary tract infections, and 
surgical site infections.3,4 In comparison, worldwide, 
the most frequent types of infections include central 
line-associated bloodstream infections, catheter-
associated urinary tract infections, surgical site 
infections, and ventilator-associated pneumonia.2

Several causes contribute to the prevalence of 
HAIs worldwide. “Chain of Infection”, specifically 
explaining how the general population acts as a 
potential source of infection or reservoir. Studies have 
shown that patient awareness and engagement play a 
crucial role in infection control efforts. For instance, 
a study by Bashar and Tang (2019) demonstrated that 
knowledge is a “foundational step” toward patient-led 
infection control.5 This is important because patients 
and visitors who understand proper hygiene, isolation 
protocols, and infection prevention measures are 
more compliant to said measures, thereby reducing 
the overall risk of HAIs within healthcare facilities. 
Despite these findings, most existing research 
primarily focuses on healthcare professionals, with 
limited attention given to the knowledge, perception, 
and practices of the general population, who, as 
patients or visitors, also face significant risk.6

Therefore, this study aims to assess the knowledge 
regarding HAIs among the general population in 
Negeri Sembilan.  It also seeks to explore their 
perceptions toward HAI prevention and evaluate the 
preventive practices they adopt. By identifying gaps in 
public awareness and behaviors, this study intends to 
provide valuable insights for strengthening infection 
prevention strategies within the community.

Methods

Study Design

This research employs a cross-sectional study design 
focusing on the adult population currently residing 
in Negeri Sembilan. Data collection took place over 
three months, from January to March 2025.

Study Participants

The target population included Malaysian residents 
aged 18 years and above, currently residing in 
Negeri Sembilan. Participants were selected through 
convenience sampling from various public locations 
within Negeri Sembilan, including Hospital Tuanku 
Ja’afar, Seremban (HTJS), shopping complexes, and 
the IMU University Clinical Campus in Seremban. 
Healthcare professionals and medical students 
were excluded from the study. Data for this study 
were gathered using a structured, self-administered 
questionnaire. The minimum sample size was 
estimated using Cochran’s formula for finite 
populations. Based on the population of Negeri 
Sembilan, from the Department of Statistics 
Malaysia (1,199,974 as reported in the 2020 
Census)7, the required sample size was calculated to 
be 384 respondents using Cochran’s formula. Ethical 
clearance was obtained from both the IMU Joint 
Committee on Research and Ethics (IMU-JC) and the 
Medical Research and Ethics Committee, Ministry 
of Health (MREC). Participation in this study was 
voluntary, and informed consent was obtained from 
all participants before distributing the questionnaire. 
A total of 400 individuals took part in the study.
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Instrument

The questionnaire was a trilingual, self-reporting 
questionnaire available in English, Malay, and 
Chinese, comprising four distinct sections: 
sociodemographic backgrounds, knowledge, 
perception, and practices towards HAIs. The 
questionnaire was adapted from previous related 
studies8,9, and its reliability was verified through a pilot 
test, in which each section achieved a Cronbach’s 
alpha value greater than 0.7. The first part of the 
instrument gathered sociodemographic information, 
such as participants’ age, gender, ethnicity, 
educational level, and prior hospital visitation or 
admission history.

Respondents’ knowledge of HAIs was assessed in the 
second section using six multiple-choice items. Each 
correct answer was given one point, while incorrect 
answers were scored zero, resulting in a maximum 
total score of 25. Participants who obtained scores 
above Bloom’s cut-off criteria of 80% were categorised 
as having good knowledge. 

The third section assessed participants’ perception of 
HAIs, comprising seven items rated on a five-point 
Likert scale, ranging from 1 (“strongly disagree”) to 5 
(“strongly agree”).

The final section measured participants’ practices 
related to HAIs. This section was administered only 
to respondents who answered “yes” to the question 
regarding prior hospital visits or admissions in the 
first section. It included six items, each rated on 
a four-point Likert scale, from 1 (“not at all”) to 4 
(“always”). Respondents scoring above Bloom’s cut-
off criteria of 80% were categorised as demonstrating 
good practices.

The original questionnaire was developed in 
English. To ensure linguistic validity and cultural 
appropriateness, the instrument underwent a forward 
and backward translation process into Malay and 
Chinese, the two predominant languages spoken in 
Malaysia. The translated versions were independently 
reviewed by medical professionals proficient in the 
respective languages. Comparison between the 
original and back-translated versions were carried 
out, and any discrepancies were discussed, and final 
adjustments were made. Participants were allowed 
to select their preferred language version prior to 
participation.

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics 
version 29.0. Continuous data were expressed as 
median with standard deviations, whereas categorical 
data were summarised in frequencies and percentages. 
To examine relationships between variables, non-
parametric tests such as the Kruskal–Wallis and 
Mann–Whitney U tests were applied where 
appropriate, with the level of significance set at 
p < 0.05. In addition, Spearman correlation was 
utilised to determine the relationship between 
knowledge and perception, as well as knowledge and 
practice concerning HAIs.
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Results

1. Demographic data 

Number (n) Percentage (%)
AGE   

18 to 30 155 38.75

31 to 54 124 31.00

55 and above 121 30.25
GENDER

Male 167 41.75

Female 233 58.25
ETHNICITY

Malay 142 35.50

Chinese 168 42.00

Indian 83 20.75

Others 7 1.75
HIGHEST EDUCATION

Primary School 24 6.00

Secondary School 142 35.50

College 120 30.00

University 114 28.50

Previous visitation or admission into the hospital

Yes  354 88.50

No  46 11.50

Table I: Sociodemographic characteristics of respondents (n = 400).

A total of 400 adults were enrolled in this study. 
Table I outlines the sociodemographic characteristics 
of the respondents. The largest proportion of 
participants were between the ages of 18 and 30 years, 
making up 38.75% of the sample. This was followed 
by those aged 31 to 54 years, comprising 31.00%, 
while the remaining 30.25% were aged 55 years 

and above. In terms of gender distribution, female 
respondents slightly outnumbered males, comprising 
233 females (58.25%) compared to 167 males 
(41.75%). Regarding ethnicity, the largest ethnic 
group was Chinese, making up 42.00% of the 
participants. This was followed by Malays (35.50%), 
Indians (20.75%), and others (1.75%).
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With respect to educational level, most respondents 
had attained tertiary education, with 234 participants 
(58.5%) holding either college or university-level 
qualifications. Meanwhile, 142 respondents (35.5%) 
completed secondary school, and 24 respondents 
(6.0%) had attended primary school. Additionally, 

a significant proportion of respondents (88.5%) 
reported having previously visited or been admitted 
to a hospital, while only 11.5% had never had such 
an experience.

2. Knowledge of HAIs 

Table II: Number of Respondents who Scored Poor, Moderate and Good Knowledge (n=400).

KNOWLEDGE LEVEL SCORE RANGE FREQUENCY (N) PERCENT (%)

Poor Knowledge <15 103 25.75
Moderate Knowledge 15 - 19 161 40.25
Good Knowledge 20 - 25 136 34.00
Total Knowledge Median 18

Figure I: Median scores of respondents for knowledge items (n= 400).
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Figure I presents the distribution of respondents’ 
total knowledge scores, indicating the number of 
participants corresponding to each total score. Q5 
recorded the highest median score of 5, indicating 
that respondents demonstrated the highest level 
of knowledge for this question. In contrast, Q2 
and Q3 recorded the lowest median scores of 2, 
suggesting that respondents had lower levels of 
knowledge or experienced greater difficulty answering 

these questions. Table II presents the distribution 
of respondents according to knowledge level, 
classified based on their total knowledge scores. 
Most respondents had moderate knowledge, 161 
respondents (40.25%), followed by good knowledge, 
136 respondents (34.00%), and poor knowledge, 
103 respondents (25.75%), with an overall median 
knowledge score of 18.

KNOWLEDGE OF HEALTHCARE-ASSOCIATED INFECTION Frequency 
(n)

Respondent 
(%) Median*

Who are the people at risk of healthcare-associated infection?

Elderly 347 86.75  

Children 295 73.75  

Smokers 170 42.50  

Visitors 133 33.25  

Individuals with weak immune status 287 71.75  

   3

Which of the following are common types of healthcare-associated infection?

Surgical site infection 221 55.25  

Lung infection from a breathing machine 282 70.50  

Food poisoning 165 41.25  

Urinary tract infection from a urine catheter/tube 199 49.75  

   2

What are the risk factors of healthcare-associated infection?

Poor hospital hygiene 312 78.00  

Invasive non-surgical procedures, such as blood taking 196 48.75  

Length of hospital stay 236 59.00  

Frequent transfers of patients from one unit to another 217 54.25  

   2

Table III: Knowledge Components on Healthcare-associated Infection (n = 400).
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The knowledge components on healthcare-associated 
infections (HAIs) are summarised in Table III. Each 
item in the knowledge section allowed respondents 
to select more than one answer, reflecting multiple 
aspects of understanding within each domain. The 
table outlines respondents’ performance across various 
areas, including people at risk, common infection 
types, risk factors, healthcare worker behaviours, 
preventive measures, and modes of spread.

Several individual items were well-answered by 
most respondents: most participants (90.0%) 
correctly identified handwashing as an essential 
preventive measure, while 89.0% recognised airborne 
transmission as a potential mode of infection spread. 
In addition, 87.75% were aware that failure to wear 
gloves when contacting mucous membranes or 
wounds increases the risk of infection, and 86.75% 
correctly identified the elderly as a high-risk group.

Which of the following are behaviours of healthcare workers that can increase the risk of healthcare-
associated infection?
Healthcare workers who do not wear gloves when touching mucous 
membranes (eg, nose, mouth, private part, anus, etc) or wounded skin 351 87.75

Healthcare workers who do not wear masks during procedures and 
patient-care activities 332 83.00

Healthcare workers who do not wear gloves and masks during invasive 
non-surgical procedures, such as blood taking 328 82.00

3

Which of the following are preventive measures against healthcare-associated infection?

Fully disinfecting skin and equipment 320 80.00  

Washing hands regularly 360 90.00  

Wearing protective equipment like face masks and gloves 357 89.25  
Regularly changing urinary catheters and removing them as soon as 
possible 230 57.50  

Patients wearing goggles while in the surgical ward 99 24.75  

Prescribing antibiotics only when demanded by the patient 108 27.00  

   5

What are the potential modes of spread of healthcare-associated infection?

Airborne 356 89.00  

Unsterilized equipment 306 76.50  

Improper wound dressing 266 66.50  

   3

* Note: Median represents the median score for each knowledge component, calculated based on respondents’ total  
 scores within that specific component.
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Despite overall awareness, certain misconceptions 
and knowledge gaps were evident among respondents. 
Just over half (54.25%) believed that frequent patient 
transfers between units increase the risk of HAIs. Less 
than half (49.75%) correctly recognised that urinary 
tract infections resulting from urinary catheter use 
are classified as HAIs. Meanwhile, about one-third 

(33.25%) identified visitors as potential contributors 
to the spread of HAIs. 

The median scores across the six knowledge domains 
were 3 for at-risk groups, 2 for common types of 
healthcare-associated infections, 2 for risk factors, 3 
for healthcare worker behaviours, 5 for preventive 
measures, and 3 for modes of spread. 

209 117 57 9 8

213 111 57 10

113 119 121 33 14

221 117 47 11 4

189 107 73 19 12

295 71 27 2 5

211 132 45 6 6
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I feel that healthcare-associated infection
can become life threatening if left untreated.

I feel that healthcare-associated infections can be prevented.

I feel that the poor infection precautions by the healthcare provider
should be blamed for healthcare-associated infection.

If I am infected with healthcare-associated infections,
I feel that it is necessary to discuss with my healthcare provider.

If I feel my healthcare provider is negligent
towards infection control, I will voice it out.

I feel that everyone has a responsibility to prevent
healthcare-associated infection.

I feel that I need more information on healthcare-associated infection.

Strongly Agree Agree Neutral Disagree Strongly Disagree

3. Perception of HAIs

Figure II: Perception of the General Population Towards Healthcare-associated Infection (n = 400).

Figure II illustrates the perception of the general 
population toward healthcare-associated infections 
(HAIs). Overall, most respondents demonstrated 
positive perceptions regarding HAI prevention and 
awareness. More than half strongly agreed that HAIs 
are both preventable (53.25%) and potentially life-
threatening if left untreated (52.25%), while only 

a small minority (2%) disagreed. Approximately 
one-third (29%) believed that poor infection 
control practices by healthcare providers should be 
blamed for HAIs, whereas another 30% maintained 
a neutral stance, indicating mixed opinions about 
accountability. A strong sense of patient engagement 
was observed, with over half (55%) of respondents 
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strongly agreeing that it is important to discuss 
infection-related concerns with their healthcare 
providers. Similarly, nearly half (47%) expressed 
willingness to speak out if they perceived negligence 
in infection control practices. The majority (74%) 

strongly agreed that preventing HAIs is a shared 
responsibility among everyone involved in healthcare. 
[A8] Interestingly, over half (53%) also strongly 
agreed that they need more information about HAIs.

Table IV: Number of Respondents who Scored Poor, Moderate and Good Practice (n=354).

PRACTICE LEVEL SCORE RANGE FREQUENCY (n) PERCENT (%)

Poor Practice <15 132 37.29
Moderate Practice 15 - 19 145 40.96
Good Practice 20 - 24 77 21.75
Total Practices Median 18

Table V: Statements in the Practices Section with the Number of Responses (n=354).

Not at all
n (%)

Sometimes
n (%)

Often
n (%)

Always
n (%)

Do you wash or sanitize your hands before coming 
in contact with a patient? 17 (4.80) 84 (23.73) 79 (22.32) 174 (49.15)

Do you wash or sanitize your hands after coming in 
contact with a patient? 10 (2.82) 63 (17.80) 83 (23.45) 198 (55.93)

Do you wash or sanitize your hands after contact 
with the patient's surroundings? 23 (6.50) 75 (21.19) 91 (25.71) 165 (46.61)

Do you wash your hands for about 30 seconds or 
longer? 61 (17.23) 125 (35.31) 95 (26.84) 73 (20.62)

Do you wear a face mask when entering the 
hospital premises? 25 (7.06) 126 (35.59) 58 (16.38) 145 (40.96)

Table IV presents the distribution of respondents 
according to practice level, classified based on their 
total practice scores. Out of 400 participants involved 
in the study, only 354 had prior experience with 
hospital visitation or admission and thus completed the 
practice section. Most respondents were classified as 
having moderate practice, 145 respondents (40.96%), 

followed by poor practice, 132 respondents (37.29%), 
and good practice, 77 respondents (21.75%). The 
overall median practice score was 18. For 5 out of 6 
questions most of the respondents chose “Always” as 
their answer, except for statement 4, “Do you wash 
your hands for about 30 seconds and longer?”, 35.3% 
of respondents chose “Sometimes” as their answer.

4. Practices on prevention of HAIs
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Table VI presents the association between 
sociodemographic characteristics and respondents’ 
knowledge of healthcare-associated infections 
(HAIs). There was no significant association 
between gender and knowledge scores (p = 0.702). 
A statistically significant link was observed between 
age and knowledge (p = 0.003), with younger 
participants demonstrating higher median knowledge 

scores than older ones. Ethnicity showed no 
significant association with knowledge (p = 0.077). 
There was a significant association between education 
level and knowledge (p < 0.001), with respondents 
holding a tertiary education achieving higher median 
knowledge scores compared to those with secondary 
or primary education.

5. Knowledge, Perception, and Practices on HAIs among participants

n (%) Knowledge score,
median (IQR) p-value

GENDER 0.702

Male 167 (41.75) 18.0 (15.5 - 20.5)

Female 233 (58.25) 18.0 (14.5 - 21.5)
AGE 0.003

18 to 30 155 (38.75) 19.5 (16.5 - 22.5)

31 to 54 124 (31.00) 17.0 (14.5 - 19.5)

55 and above 121 (30.25) 17.0 (14.5 - 19.5)
ETHNICITY 0.077

Malay 142 (35.50) 18.0 (15.5 - 20.5)

Chinese 168 (42.00) 18.5 (15.5 - 21.5)

Indian 83 (20.75) 17.0 (14.0 - 20.0)

Others 7 (1.75) 20.5 (17.5 - 23.5)
HIGHEST EDUCATION < 0.001
Primary Education 24 (6.00) 17.0 (12.5 - 21.5)
Secondary School 142 (35.50) 16.0 (13.0 - 19.0)
Tertiary Education 234 (58.50) 19.0 (16.5 - 21.5)

Table VI: Sociodemographic factors and Knowledge on Prevention towards HAIs (n=400).
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Table VII presents the association between 
sociodemographic characteristics and respondents’ 
practices on the prevention of HAIs. There was a 
significant association between gender and practice 
scores (p = 0.024), with females demonstrating slightly 
higher median practice scores compared to males. 

Age and educational level also showed significant 
associations (p < 0.001), where younger respondents 
and those with tertiary education recorded higher 
median scores, indicating better preventive practices. 
Conversely, no significant relationship was observed 
between ethnicity and practice scores (p = 0.762).

n (%) Practice score, median (IQR) p-value

GENDER 0.024

Male 149 (42.09) 17.0 (13.5 - 20.5)

Female 205 (57.91) 18.0 (15.5 - 20.5)
AGE < 0.001

18 to 30 128 (36.16) 19.0 (16.0 - 22.0)

31 to 54 110 (31.07) 18.0 (15.5 - 20.5)

55 and above 116 (32.77) 17.0 (13.5 - 20.5)
ETHNICITY 0.762

Malay 127 (35.88) 18.0 (15.5 - 20.5)

Chinese 144 (40.88) 18.0 (14.5 - 21.5)

Indian 77 (21.75) 18.0 (15.0 - 21.0)

Others 6 (1.69) 19.0 (15.5 - 22.5)
HIGHEST EDUCATION <0.001
Primary Education 23 (6.50) 18.0 (16.0 - 20.0)
Secondary School 125 (35.31) 17.0 (14.0 - 20.0)
Tertiary Education 206 (58.19) 19.0 (16.0 - 22.0)

Table VII: Sociodemographic factors and Practices on Prevention towards HAIs (n=354).

Table VIII: Correlation between knowledge, perception, and practices on HAIs.

KNOWLEDGE PERCEPTION PRACTICES

Knowledge 0.257* 0.372*
Perception 0.257* 0.257*
Practices 0.372* 0.257*

* Note: Correlation is significant at the 0.01 level (2-tailed).
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Table VIII presents the correlation between 
knowledge, perception, and practices regarding 
healthcare-associated infections (HAIs). A 
Spearman correlation analysis revealed a significant 
weak positive correlation between knowledge and 
practices (ρ=0.372, p < 0.001). Similarly, there 
was a significant weak positive correlation between 
perception and practices (ρ=0.257, p < 0.001). In 
addition, a significant weak positive correlation was 
found between knowledge and perception (ρ=0.257, 
p < 0.001).

Discussion

1. Knowledge of HAIs

This study found a significant association between 
respondents’ age and their knowledge of healthcare-
associated infections (HAIs), where younger 
participants demonstrated higher median knowledge 
scores compared to older age groups (p = 0.003). 
The findings of this study are similar to the study 
conducted by Olawale Oni et al, although their 
study divided them into two small groups,  which 
showed that adult patients aged 28–37 had the 
highest knowledge mean score, while younger 
patients (aged 18–27) scored the lowest in their 
knowledge assessment.8 This discrepancy highlights 
the importance of implementing and incorporating 
education about healthcare-associated infections 
among all age groups, not only the young generation.

Similarly, a significant association was observed 
between education level and knowledge, with 
participants with tertiary education demonstrating the 
highest median knowledge scores (p < 0.001).  This 
finding aligns with the study conducted by Olawale 

Oni et al, which showed that respondents with a 
higher level of education had the highest mean scores 
on their knowledge assessment.8 Thus, education 
level appears to play an important role in shaping 
awareness and understanding of hospital-acquired 
infections among the public. With greater knowledge, 
individuals are more likely to engage cooperatively in 
preventive practices against healthcare-associated 
infections.

2. Perception of HAIs

Our findings indicate a generally positive perception 
of the seriousness and preventability of HAIs among 
the public in Negeri Sembilan. Notably, a substantial 
proportion of respondents, 81.5%, acknowledged that 
HAIs can be life threatening if left untreated, and 
81.0% agreed that such infections can be prevented. 
This reflects strong public awareness regarding both 
the risks and the importance of infection prevention. 
Participants also expressed a proactive stance toward 
HAI prevention, with 84.5% indicating a willingness 
to discuss HAIs openly with their healthcare providers 
if affected, and 74.0% stating that they would voice 
their concerns if they felt their healthcare provider 
was negligent in infection control. Collectively, these 
results underscore the participants’ strong awareness 
of the risks posed by HAIs and their commitment 
to prevention. Interestingly, when asked about 
attributing blame to healthcare staff, 30.25% of 
respondents chose a neutral stance. This suggests that 
a little understanding of the HAIs arises from patient-
related elements such as immunity.

Overall, our results are consistent with findings from 
healthcare worker surveys, including local research 
done by Abd Rahim M H and Ibrahim M I, and 
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another done by Sowar SF et al, in Bahrain. These 
parallels suggest that positive attitudes toward HAIs 
are prevalent not only among medical staff but also 
within the broader community.10,11 These results 
underscore the importance of fostering collaborative 
effort between healthcare workers and the public 
in infection prevention, aligning with findings by 
Fernandes Agreli H et al, that empowered patient 
participation can improve compliance and strengthen 
patient safety culture.12 Such positive perceptions are 
crucial because they form the foundation for effective 
infection control programmes, as public understanding 
and active participation enhance the success of HAIs 
prevention strategies.

3. Practice on HAIs

Most (40.96%) of the respondents had a moderate 
practice score according to Bloom’s cut-off criteria. 
This encouraging trend may reflect increasing 
public awareness of hand hygiene as a cornerstone 
in infection prevention, particularly influenced by 
global campaigns during the COVID-19 pandemic, 
such as the WHO’s “SAVE LIVES: Clean Your Hands” 
initiative, which emphasised hand hygiene at critical 
moments in patient care.13 Moreover, these findings 
may suggest that the population has internalised 
messages that link proper hand hygiene with reduced 
cross-transmission of pathogens, consistent with 
evidence from Pittet et al, who demonstrated that 
improved hand hygiene significantly reduces HAI 
rates in healthcare settings.14 The relatively higher 
adherence in these specific items may also indicate 
that the act of sanitising hands is now more socially 
and culturally embedded due to recent public health 
efforts and heightened risk perception. However, our 
findings contrast with those of a study conducted 

at King Chulalongkorn Memorial Hospital, where 
observed hand hygiene compliance was below 50% 
and varied substantially across professional categories, 
including healthcare workers and visitors.15 Practices, 
such as using face masks when entering hospital 
premises, showed lower rates of consistent adherence 
in our study, possibly due to the perception that 
these measures are more relevant for healthcare 
workers rather than the general public, despite 
evidence showing their role in limiting pathogen 
transmission in healthcare environments.16 This 
disparity highlights the need for broader community-
based educational interventions that extend beyond 
hand hygiene to promote comprehensive personal 
protective behaviors in clinical settings.

The findings of this study suggest the younger 
population had higher practice scores, demonstrating 
better practice compared to older adults, potentially 
influenced by the availability of educational 
programmes and training. Younger individuals are 
also more frequently exposed to digital learning 
platforms, public health campaigns on social media, 
and health education integrated within school 
curricula, which may enhance awareness and 
behaviour related to infection control. In contrast, 
older adults may have had limited exposure to 
formal training on infection prevention and control 
measures.

In addition, this study reveals that participants with 
tertiary education have significantly higher practice 
scores compared to those with secondary education, 
suggesting that a higher level of education is 
associated with more effective health practices. This 
finding implies that individuals with higher academic 
attainment are more likely to understand, retain, and 
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apply health-related information, including hygiene 
protocols and infection control measures. This is like 
research by Suchitra and Lakshmi, who concluded 
that education has a positive impact on retention of 
knowledge, attitudes, and practices in the context of 
HAIs.17 Therefore, continuous public education and 
lifelong learning initiatives are crucial to sustain and 
enhance infection prevention practices across all age 
groups.

4. Correlation

A significant but weak positive correlation (ρ=0.257, 
p < 0.001) was identified between knowledge and 
perception, indicating that individuals with greater 
awareness of HAIs also held more favorable attitudes 
toward prevention. This is consistent with research 
conducted in Ghana, which reported that it is a 
minor predictor of practice in the general population 
between knowledge and perception of the respondents, 
as over 80% of infection control behaviour remains 
unexplained by the variables measured in this study.18 
These results highlight the pivotal role of public 
education in shaping constructive perceptions and 
fostering an active role in HAI prevention.

Another significant but weak positive correlation 
was observed between knowledge and practices 
(ρ=0.372, p < 0.001), suggesting that participants 
with higher knowledge scores were more likely to 
adopt preventive measures. Although this finding 
highlights the potential role of knowledge in shaping 
practices related to HAIs, direct evidence from the 
general population remains limited.

Of course results of normal populations are not to be so 
high in comparison to graduates from medical schools, 
as an intervention study by El Sebaey AF et al, among 
medical interns in Egypt demonstrated a significant 
improvement in both knowledge and practice scores 
following targeted infection control training.19 This 
reinforces the value of educational interventions in 
transforming theoretical understanding into practical 
infection prevention behaviours and suggests that 
similar approaches may be effective in the wider 
community.

A weak but significant correlation between 
perception and practices (ρ=0.257, p < 0.001) was 
found, suggesting that when individuals recognise 
the importance and potential impact of HAIs, they 
are more likely to adopt and adhere to preventive 
measures, ultimately supporting better infection 
control outcomes.

5. Knowledge-Practice Gap

There is a ‘Knowledge-Practice Gap’ in some findings. 
For example, regarding the 30-second handwashing 
practice shown in Table V, 35.31% and 26.84% of 
respondents reported washing their hands sometimes 
and often, respectively, while only 20.26% practiced 
it regularly. This suggests that although awareness 
of proper handwashing duration may be present, 
consistent adherence to the practice remains low.

Another gap was identified regarding awareness 
of individuals at risk of HAIs. Only 33.25% of 
respondents identified visitors as a potential source of 
HAI transmission, suggesting limited understanding 
of the role the public plays in maintaining hospital 
safety. This indicates that increasing knowledge 
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alone may not be sufficient to drive meaningful 
behavioral changes in HAI prevention among 
the public, and suggests that education should be 
paired with behavioral and structural improvements 
within healthcare facilities. This discrepancy may 
partly be explained by social desirability bias, where 
respondents provide answers, they perceive as 
socially acceptable rather than reflecting their actual 
understanding or practices.

Limitation

There are several limitations to this study that should 
be acknowledged. Firstly, data collection was confined 
to a single state, which may not fully capture the 
demographic and cultural diversity present across 
Malaysia. Conducting a multi-state study would 
yield a more representative and comprehensive 
understanding of the public’s knowledge, attitudes, 
and perceptions regarding HAIs. Secondly, this 
study utilised convenience sampling rather than 
random or stratified methods, potentially limiting the 
generalisability of the findings due to sampling bias. 
No screening question regarding medical background 
was included in the questionnaire, participants with 
formal medical training may have been included. 
This may have introduced confounding, creating 
falsely higher awareness and practice. Thirdly, the 
use of self-administered questionnaires may have 
introduced response bias, as participants might have 
provided socially desirable responses rather than fully 
accurate reflections of their true perceptions.

Fourthly, there is a potential statistical power 
limitation in the “Practice” subgroup. Although the 
minimum required sample size was calculated as 384 

to ensure representativeness for the population, the 
effective sample size for this subgroup was reduced to 
354 due to eligibility restrictions. This shortfall may 
have resulted in reduced statistical power, meaning 
the findings related to healthcare-associated infection 
(HAI) practices may not fully meet the study’s 
intended precision requirements. Future studies 
should consider oversampling at the recruitment 
stage to ensure that subgroup analyses achieve 
adequate sample size thresholds and improve the 
robustness and generalisability of the results. 

Additionally, certain questionnaire items used to assess 
practice may have limitations in construct validity and 
interpretation. Although the questionnaire included 
an item assessing whether respondents washed their 
hands for 30 seconds or longer, the overall findings 
may still overestimate the actual effectiveness of 
participants’ infection prevention behaviours and 
give a misleading representation of hand hygiene 
practices among the population. Furthermore, the 
inclusion of items such as “wearing closed shoes” 
may not accurately reflect HAI preventive practices 
among the general public, as this measure is more 
applicable to healthcare workers for occupational 
protection rather than community infection 
prevention. The inclusion of such items may have 
artificially influenced the overall practice scores and 
reduced the validity of the practice assessment tool.

To address these limitations, future research should 
be conducted on a larger scale using random sampling 
techniques, which would enhance the reliability 
and applicability of the findings and better inform 
strategies aimed at empowering the public in 
prevention and control.
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Conclusion

This study highlights significant insights into the 
knowledge, perception, and practices related to 
healthcare-associated infections (HAIs) among 
the general population in Negeri Sembilan. These 
findings were consistent with other similar studies 
done in Malaysia and other countries. These findings 
underscore the importance of ongoing, targeted 
educational programs to foster a well informed 
general population. By reinforcing the knowledge, 
perceptions, and practices required to prevent HAIs, 
both healthcare institutions and communities can 
work together more effectively, reducing the risk 
of infections and promoting a safer, more resilient 
healthcare environment.
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Abstract

Purpose: Team-based learning (TBL) helps students 
develop critical thinking, communication skills, and 
teamwork. This pilot study aimed to introduce TBL as 
a teaching-learning tool and evaluate its effectiveness 
on student learning in terms of educational impact 
and perception.

Methods: This pilot educational interventional study 
was conducted among Year 2 medical students. The 
prereading materials were published online to the 
students one week prior to the session. Pre- and post-
Individual Readiness Assurance Test (i-RAT) scores, 
done online using 20 one-best-answer questions 
each, were used to assess student learning. The Team 
Readiness Assurance Test (t-RAT), a discussion of 
a case scenario with integrated Structured Essay 
questions (SEQ), was done in small groups. Facilitators 
clarified issues that cropped up in group discussions. 
Perceptions of the students were taken at the end of 
the session using a questionnaire.

Results: Fifty-seven second-year medical students 
volunteered and consented to participate in the study. 
The mean age of the participants was 20.27±0.84 
years, and 26% were males. The average pretest i-RAT 
score was 58.5 ± 13.5 and was significantly higher 
(p < 0.01) than the post-test scores (45.4 ± 12.3). 
The average t-RAT (Team Readiness Assurance Test) 
score was 42.6%. The students responded positively 
and agreed that the t-RAT helped develop their 
overall knowledge around the areas covered (82%) 
and that they learned from their peers during the 
discussion (92%).

Conclusion: Although post-test scores were 
significantly lower than pre-test scores, students 
reported positive perceptions of TBL, particularly 
regarding peer learning, collaborative discussion, 
and integration of knowledge. These findings suggest 
that TBL was feasible and well accepted within an 
integrated curriculum; however, further studies are 
needed to determine its educational impact. These 
findings suggest that although the perception of the 
students may be good for teaching activity, this may 
not always align with the educational impact in terms 
of outcome scores.

Keywords: Medical students, team-based learning, 
teaching-learning method 

Introduction

Learning is a building process where learners must 
engage actively by assimilating prior knowledge and 
social interactions to add to and elaborate on their 
new knowledge. Adult learning and constructivism 
are active learning theories, well applied in health 
professions education since it involves young adults 
for teaching evidence-based medicine.1 The approach 
mainly involves self-directed lifelong learning, which 
is an essential part of health professions education. 
Most medical and healthcare universities use active 
learning strategies based on current educational 
theories and principles. Educators have realised 
that self-directed and student-centered learning has 
more benefits, and it is an efficient way of imparting 
competencies.2 
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Medical universities in Malaysia follow small group 
learning as one of the teaching modalities, which 
creates adequate interaction of the students with 
their peers and tutors. This approach has been 
found to be effective in motivating deep learning.3 
This helps students develop soft skills like critical 
thinking, communication skills, and teamwork, 
which are highly valued attributes needed for their 
future practice. Team-based learning (TBL), which 
was adapted since 2001, is one such modality where 
the students interact with their peers for learning. It 
is a form of large group teaching with collaborative 
learning, which enhances student engagement 
and responsibility for their learning. A traditional 
structure of TBL consists of self-directed preparation, 
out-of-class and in-class application of knowledge by 
group discussions, facilitated by two or three faculty 
members. TBL maintains the advantages of small group 
learning, and in contrast to problem-based learning 
(PBL), it is conducted in one session using limited 
human resources. Many studies have demonstrated 
that TBL is a useful strategic approach that helps 
the students to learn the concepts individually and 
socially interact with their peers and construct new 
knowledge.4 

Our university follows an integrated curriculum that 
includes more active teaching or learning strategies 
involving small group activities. We have different 
modes of teaching, such as Problem based learning, 
case-based learning and tutorials also called mini 
expert sessions. We planned to implement TBL in 
our new curriculum, considering the benefits and 
popularity of TBL in health professions education. 
Our literature search showed that most published 
studies on TBL in medical education have been 

conducted within individual disciplines such as 
anatomy, pharmacology, neuroscience, and genetics. 
Evidence regarding implementation of TBL within 
integrated undergraduate medical curricula remains 
limited, particularly in Southeast Asian settings. As 
IMU was planning implementation of TBL within 
the new medical curriculum, evaluating the feasibility 
and educational impact of TBL within an integrated 
curriculum was considered important.

The objectives of our study were to analyse the 
educational impact of TBL by comparing pre- 
and post-session Individual Readiness Assurance 
Test (i-RAT) scores and to evaluate the students’ 
perceptions of TBL. 

Methodology

Study design: This pilot educational intervention 
study employed a single-group pre-test/post-test 
design and was conducted among Semester 3 (Year 
2) MBBS students at the IMU University, Malaysia. 
Of the 200 eligible students, 57 volunteered and 
consented to participate in the study (a response 
rate of 28.5%). The study evaluated the intervention 
at the reaction and learning levels of Kirkpatrick’s 
hierarchy of educational evaluation.5

Ethical consideration: Ethical approval was obtained 
from the IMU Research and Ethics Committee 
(Project ID: IMU 456/2019). Written informed 
consent was obtained from all participants prior to 
participation in the study.

TBL Intervention: The modification was made in 
the TBL process, to address logistical constraints 
such as time and resources as it was done outside the 
scheduled timetable. The pre- and post-Individual 
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Readiness Assurance tests (i-RAT) were planned to 
measure knowledge gain. The volunteering students 
were invited to participate in a time slot of 2.5 hours, 
which was outside their formal timetable. The session 
was scheduled in a way to not disturb their formal 
teaching/learning activities as little as possible. On 
the day of the session, stimulation of prior learning 
was done by conducting an i-RAT pretest through a 
computer-based one best answer (OBA) format. Each 
participant was expected to do this test individually. 
Then students were divided randomly into small 
groups of 8 to 10 each to conduct the Team Readiness 
Assurance Test (t-RAT), where they had to work on 
Structured Essay Questions (SEQs) by discussing them 
among their team/group members. Teachers acted 
as floating facilitators, and they clarified any major 
issues that cropped up in group discussions. However, 
they were not engaged in teaching the relevant 
subject matter. The students were given the second 
round of i-RAT as a post-test, which was completed 
individually on an online platform. Time allocation 
was 30 minutes each for pre- and post-i-RAT sessions 
and 60 minutes for t-RAT.

Assessment methods: Forty OBA questions were 
developed against a blueprint of lesson outcomes. 
These questions were vetted and standard-set using 
the Modified Angoff method for quality assurance, 
ensuring that all questions were at a similar difficulty 
level. They were randomly divided into two groups 
of 20 questions each, and each group was randomly 
decided to be a pre-test and post-test. Each OBA 
carried a weightage of 5 marks. The pre- and post-i-
RATs were used as a measure of learning in this study. 
For the t-RAT, a case scenario with an integrated 

SEQ was developed, and students also discussed them 
in groups. The learning outcomes and the syllabus for 
the sessions were provided to the students before the 
session. 

Student perception data: An anonymous 
questionnaire developed by the authors was given 
to the students. The questionnaire was checked for 
face validity by members of the research team who 
were medical educationists. The questionnaire 
included closed-ended questions, which were scored 
on a Likert-type scale, grading responses between 
1 and 5, 1 being “strongly disagree” and 5 being 
“strongly agree.” In addition, there was space for open 
comments in the questionnaire, where they could 
give comments regarding their perception of TBL as 
a teaching learning method and recommendations for 
improvement. The open comments were optional and 
not compulsory. 

Data Analysis: This study used pre- and post-i-RAT 
scores along with the students’ team performance in 
the SEQ. The facility and discrimination indices of 
the test items were calculated. The data was analysed 
using SPSS version 23.0, and the relevant tables and 
graphs were prepared using Microsoft Excel. The pre- 
and post-test mean scores were expressed using mean ± 
standard deviation (SD). The pre- and post-test mean 
scores were compared using a paired sample t-test and 
correlated using Pearson correlation. A p-value less 
than 0.05 was considered statistically significant with 
a confidence interval of 95%.

The responses to the close-ended questions in the 
student survey were analysed using descriptive 
statistics. All open-ended comments were extracted 
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and reviewed verbatim. The data was analysed using 
inductive thematic analysis. Preliminary codes were 
assigned based on the meaning of words and phrases. 
Similar codes were grouped and from which themes 
were generated. The themes were refined among the 
research team to ensure consistency.    

Results

Among the 57 participants, 25% were males and 
73% were females with 2% preferring not to reveal 
their gender. The mean age of the participants was 
20.27±0.84 years. 

The mean pre-test i-RAT score was 58.5 ± 13.5, 
whereas the mean post-test i-RAT score was 45.4 ± 
12.3. Pre-test scores were significantly higher than 
post-test scores (p < 0.01). The pre-test scores showed 
a significant positive correlation with the post-test 
scores (r=0.447 & p<0.01) (Figure I). 

Figure I: Correlation between pre- and post-test scores.

The average score in the SEQ was 4.26 out of a 
maximum of 10 marks. Students’ perception of the 
educational experience provided by TBL was assessed 
through the questionnaire and the open comments.

The close-ended questions in the questionnaire 
(Table I), and the thematic analysis of the open 
comments are represented below. Most of the students 

(95%) responded positively, overall indicating that 
TBL is a beneficial teaching/learning method that 
builds interest in the topic and helps them to broaden 
their knowledge. The participants agreed that the 
outcomes provided in advance helped them learn 
about the areas covered in TBL (82%). Majority of the 
students were comfortable with their team members 
and had beneficial discussions with active learning.
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ITEMS
RESPONSE IN PERCENTAGE (%)

1
Strongly 
disagree

2
Disagree

3
Not Sure

4
Agree

5
Strongly 

agree

The outcomes given in advance helped them to learn 
content related to the areas covered in TBL. 0 0 11 65 25

The time given for preparation before the TBL was 
reasonable. All. 2 7 11 63 18

They could score high marks in the pre-test i-RAT. 14 23 54 7 2

The pre-test i-RAT covered all the learning outcomes. 0 0 26 56 18

The t-RAT helped to develop their overall knowledge 
around the content areas covered. 0 0 9 68 23

They learned from their peers during the discussion. 0 0 7 30 63

The learning environment in the team-discussion was 
uncomfortable for me. 33 47 14 4 2

I was comfortable to make mistakes in the group 
discussion. 0 4 9 58 30

Everybody in the groups put an effort to finish the tasks 
in the t-RAT. 0 4 7 47 42

The teachers helped us clarify issues which prevented us 
progressing in t-RAT. 2 5 11 35 47

Time allocated for t-RAT was adequate. 4 30 7 44 16

I was more confident in taking up i-RAT post-test after 
the team-based discussion. 2 11 28 44 16

I was able to integrate different subject matter in TBL. 0 2 25 56 18

I would like TBL to be a learning method in my study 
programme. 2 4 19 39 37

The time spent on this session was a waste. 49 35 14 2 0

I achieved the outcomes of the session to my 
satisfaction. 4 9 25 49 14

Table I: Students’ perceptions of TBL as a teaching/learning method.
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Analysis of the open feedback:

Around 20 participants provided open-ended 
comments. Four themes were identified from the 
open-ended comments following inductive thematic 
analysis. 

Theme 1: Enhanced depth of learning and 
preparedness:

The students indicated that the pre-reading materials 
helped them gain in-depth knowledge of the provided 
learning outcomes. This helped them have a focused 
revision of the topic.

“I got a chance to learn more in depth about certain 
learning outcomes, which was nice.”

“As most of the learning materials were provided 
beforehand, I got to go through them.”

Theme 2: Critical thinking due to collaborative 
learning:

The students highlighted the importance of group 
discussion and collaborative learning. They perceived 
that these promoted critical thinking and helped 
them address knowledge gaps through interaction 
with peers and facilitators. 

“The group discussion helped develop critical thinking.”

“The group discussion helped identify my knowledge gaps 
and fill them with the information from other participants 
and the lecturers.” 

Theme 3: Support for exam preparation.

The students appreciated the opportunity to practice 
exam-style questions, which helped them in their 
revisions.

“Got to practice First Professional Examination 
(FPE)-like questions, which makes it a good revision 
experience.”

“Got to practice OBA on the learning outcomes.”

Theme 4: Areas for improvement 

The students suggested some recommendation for 
improvement of the TBL process.

“I felt the time was inadequate to cover all the learning 
outcomes.”

“I also feel that the learning outcomes should establish 
exactly what content needs to be covered and to what 
extent.”

Discussion

TBL aims to enhance student engagement and the 
quality of student or trainee learning.5 TBL as an 
instructional approach, can brilliantly augment the 
quality of student learning by enhancing problem-
solving skills, replacing or reducing lecture time, 
ensuring that students are prepared and on time to 
class, creating a remarkable amount of energy in the 
classroom, and promoting teamwork.7 

This pilot study explored the feasibility and 
educational impact of modified TBL in an integrated 
undergraduate medical curriculum in Malaysia. 
Although the perception of the students was positive 
regarding the learning experience, the educational 
impact was not reflected in the pre- and post-test 
i-RAT scores. This discrepancy in the perceived 
educational value and the measurable outcomes 
scores show an important finding in our study. This 
highlights the complexity of measuring active learning 
interventions using short-term assessment tools.



EFFECTIVENESS OF TEAM-BASED LEARNING IN UNDERGRADUATE 
MEDICAL EDUCATION

40

IeJSME 2026 Vol 20 (1): 34-42

Contrary to expectations, post-test scores were 
significantly lower than pre-test scores despite positive 
student perceptions of the TBL experience. The 
intervention in our study differed from a conventional 
TBL which could be a contributing factor in the lower 
post-test scores. Conventional TBL incorporates 
structured readiness assurance, immediate feedback, 
and application exercises, all of which contribute 
to deeper learning and consolidation of knowledge. 
The students participating were unfamiliar with the 
TBL approach. Since it was a 2.5-hour session, fatigue 
could have contributed to the lower post-test scores. 
In terms of assessment equivalence, different sets of 
questions were used for the pre-test and the post-test. 
This could have also contributed to the difference 
in scores. Several post-test items demonstrated low 
or negative discrimination indices, which may have 
affected the assessment performance. In the open 
comments under the theme on areas for improvement, 
the students commented on aligning of the learning 
outcomes to the contents to be covered, this can be 
an important observation which could have led to the 
reduced post i-RAT test scores. Despite the lower post-
test scores, students consistently reported positive 
experiences relating to peer learning, collaborative 
problem-solving, and integration of knowledge. This 
suggests that perceived educational value may not 
necessarily translate into immediate measurable gains 
in performance. The mean score for the application 
question was also below average. Despite these low 
scores in the students’ knowledge gains after using 
TBL, their perceptions showed a different picture. 

In a study conducted in Saudi Arabia on undergraduate 
medical students undertaking neuroscience courses, 
the investigators used a modified version of TBL. They 

found that students’ understanding of neuroscience, 
average marks, and grades achieved in the final exams 
improved.8 Another study in Pakistan conducted on 
undergraduate medical students noted that the test 
scores improved after the TBL session.9 In a study 
conducted in South Korea on nursing students, 
academic performance using TBL, the post-test score 
showed a significant improvement compared to the 
pre-test score.10 The difference in the findings in our 
study could have multiple reasons, as highlighted 
above. A study among medical students in Malaysia 
revealed that the student’s performance in a group 
readiness test was better than in individual readiness 
tests, which implies that the knowledge gain is mainly 
seen with GRAT (group readiness assurance test).11 

The lower post-test scores observed in the present 
study may not be interpreted as evidence against the 
educational value of TBL, but rather as an indication 
that implementation flaws, learner orientation, 
duration of exposure, and assessment design may 
significantly influence measurable outcomes.

Contrary to our findings regarding the knowledge 
gained by the students using TBL as a teaching-
learning activity, the results on the students’ 
perceptions regarding this teaching-learning activity 
were positive. Most of the students felt that the 
t-RAT helped develop their collaborative learning 
skills. They gained overall knowledge of the content 
areas covered and learned from their peers during the 
discussion. In a study conducted among pharmacy 
students in Dubai, the students felt that TBL 
provides an enjoyable teaching-learning experience 
that enhances their active learning, self-directed 
learning (SDL), critical thinking, and ability to solve 
clinical problems.12 In a study conducted in Malaysia 
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among medical students, the students felt that TBL 
encouraged them to work more seriously and effectively 
in teams. They perceived that TBL also improved 
their communication skills and self-confidence. In 
general, they preferred the TBL compared to the 
traditional method.13 Another study conducted in 
Brazil among medical students in the medical genetics 
course believed that TBL helped them learn and 
approved the use of TBL in the future at other stages 
of their medical course.14 The positive perceptions of 
students in our study could be because the exercise 
was a team-based activity, and most students like to 
study in a group. They got to interact with their peers, 
and the session had activities for them to complete, 
which made it engaging. The learning was active 
rather than passive, which made it enjoyable for the 
students. The students in our medical school always 
ask practice questions to answer. As this activity had 
questions for them to answer without any stress of 
marks, it helped them learn better. 

Most students progress far beyond acquiring 
factual knowledge with TBL, achieving a depth of 
understanding that can only be attained by solving 
a series of problems that are complex and difficult 
to complete through individual effort. Kim et al. 
found that TBL is an effective teaching strategy for 
improving problem-solving ability, knowledge, and 
clinical performance.15 TBL proves to be highly cost-
effective, successfully accommodating large classes 
and a wide range of courses. TBL also benefits students 
by enhancing their soft skills and self-confidence.16 

The study has several strengths. Firstly, it was in an 
integrated undergraduate curriculum rather than 
a single discipline addressing an important gap in 

literature. Hence, it contributes to the growing 
literature on active learning in medical education. 
The mixed approach combining the educational 
impact and the perception of the students enabled 
triangulation of data. Despite having negative 
or paradoxical results, the study adds substantial 
evidence to the belief that the perception of students 
may not always align with the educational outcome 
in terms of scores for new educational interventions. 

Conclusion

This pilot study demonstrated that students 
perceived TBL positively and valued opportunities 
for collaborative learning, peer interaction, and 
integration of knowledge across disciplines. However, 
post-test scores were significantly lower than pre-test 
scores, indicating that immediate improvement in 
measured knowledge was not demonstrated following 
this modified TBL intervention. The findings support 
the feasibility and acceptability of TBL within an 
integrated curriculum, but further studies using 
conventional TBL methodology, larger samples, and 
longitudinal evaluation are required to determine its 
educational effectiveness.

Limitations of the study

This study has several limitations. Participation 
was voluntary, and only 57 of 200 eligible students 
participated, introducing the possibility of self-
selection bias. The study was conducted at a single 
institution and involved a single cohort of students, 
limiting generalisability. Around 20 students 
provided open-ended comments, and qualitative 
findings should therefore be interpreted cautiously. 
The intervention used a modified TBL format rather 
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than the conventional model. In addition, although 
the pre-test and post-test were blueprint-matched and 
standard-set to achieve comparable difficulty levels, 
different question sets were used, which may have 
influenced the observed differences in performance.

Future recommendations

Future studies should evaluate conventional TBL 
implementation using larger cohorts, repeated 
sessions, and longitudinal assessment of learning 
outcomes. Faculty development and student 
orientation should also be incorporated to optimise 
implementation.
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VIDEO-BASED SEXUAL HEALTH INTERVENTION DURING 
PRE-UNIVERSITY ORIENTATION

Abstract

Background:

Sexual health education is integrated in the Malaysian 
education curriculum. Despite this, studies done 
among Malaysian university students show varying 
levels of sexual health knowledge and practices. Entry 
into tertiary education presents a unique opportunity 
for sexual health promotion as a primary prevention 
activity. 

Methods:

A single group pre-post study was conducted among 
pre-university students attending a one-hour online 
sexual health education session held during their 
orientation programme in a private university 
in Malaysia. Participants completed a pre-test 
questionnaire assessing sexual health knowledge, 
viewed four short educational videos, and completed 
an immediate post-test questionnaire. Knowledge 
was assessed using a 19-item instrument mapped 
to the video content. Paired t-tests were used to 
evaluate changes in knowledge, with effect sizes 
calculated. Gender moderation was examined using 
change scores and independent samples t-tests, with 
a Mann–Whitney U test as sensitivity analysis. Post-
test perception items were analysed descriptively. 
Exploratory qualitative data from open-ended 
responses and a small group discussion were analysed. 

Results:

The mean baseline total sexual health knowledge 
score was 16.78 (SD 1.40) and increased to 17.82 (SD 
1.15) immediately following the video intervention 

(95% CI 0.77–1.31; p < .001; Cohen’s d = 0.76) 
(n=101). Knowledge gains did not differ significantly 
by gender. Most participants reported high perceived 
usefulness and acceptability of the videos. Small 
group discussion findings highlighted the importance 
of gender-inclusive content, consent, and practical 
guidance on help-seeking.

Discussion:

A brief video-based intervention delivered during 
pre-university orientation was associated with 
improvements in immediate post-intervention 
knowledge and was highly acceptable among pre-
university students. Such interventions may offer 
a feasible and scalable approach to sexual health 
promotion among young people. Further studies 
incorporating control groups and longer follow-up 
periods are required to determine knowledge retention 
and behavioural impact.

Keywords: Sexual health, Health education, 
Adolescent, Young adult, Pre-University, Orientation 
programme 

Introduction

The World Health Organization defines sexual health 
as “…a state of physical, emotional, mental and social 
well-being in relation to sexuality; it is not merely 
the absence of disease, dysfunction or infirmity”. 
Sexual health requires a positive and respectful 
approach to sexuality and sexual relationships, as 
well as the possibility of having pleasurable and safe 
sexual experiences, free of coercion, discrimination 
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and violence. For sexual health to be attained and 
maintained, the sexual rights of all persons must be 
respected, protected and fulfilled.1

In Malaysia, sexual health education with a primary 
focus on abstinence and moral values is delivered 
through the “Reproductive Health and Social 
Education Module” (PEERS) that is integrated into 
Health Education subjects throughout primary and 
secondary school.2,3 Additionally, a simple Google 
search on sexual education yields a plethora of 
websites and videos that aim to educate individuals 
on sexual health. However, local empirical evidence 
on its usefulness remains limited. 

Young people transitioning from secondary to 
tertiary education represent a particularly important 
group for preventive sexual health interventions. 
This transition is often accompanied by increased 
independence, expanded social networks, and 
exposure to new social contexts that may increase 
vulnerability to sexual health risks. A study done 
among Malaysian university students, 42.9% of 
whom were from the health sciences faculty, revealed 
moderate levels of knowledge regarding sexually 
transmitted diseases, but they had poor levels of 
preventive practice with 66.7% of sexually active 
students having multiple sexual partners and 18% 
having sex with commercial sex workers.4  Prior to 
having sex, 17.4% used alcohol and 5.3% used drugs 
while only 41% of those who were sexually active used 
a condom.4 Another study revealed that only 27% of 
sexually active college students used contraception.5 

A study by Win et al, revealed that there were gaps 
in the knowledge, attitude and behaviour of sexual 
and reproductive health among university students.6 

While students from a science background were 

more aware and knowledgeable about sexual and 
reproductive health and had a positive attitude 
towards sexuality education, they demonstrated more 
negative sexually related behaviours than students 
from an arts background.6 

As such, targeted sexual health interventions delivered 
at key transitional moments may contribute to early 
risk mitigation. From a primary care and preventive 
medicine perspective, orientation programmes for 
students in a pre-university course, offer a unique 
opportunistic touchpoint for sexual health promotion. 
The inclusion of sexual health education in university 
orientation programmes is supported by UNESCO 
through its O3 programme. 7,8

This study, therefore, aimed to evaluate a brief, video-
based sexual health intervention delivered during pre-
university orientation. Specifically, the study sought 
to assess baseline sexual health knowledge, immediate 
changes in knowledge following the intervention, 
explore topic-specific knowledge changes, evaluate 
gender as a potential moderator of knowledge change, 
and assess students’ perceptions, acceptability, and 
views on future sexual health education needs.

Methodology

Study Design

This study employed a single group pre-post design, in 
which a single group of participants was assessed using 
a pre-intervention questionnaire. This was followed 
by a post-intervention questionnaire, immediately 
following a brief video-based educational intervention. 
A small group discussion was held post-intervention 
to explore and contextualise participants’ perception 
of the intervention.
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Study Participants and Study Setting

The study participants consisted of students enrolled 
in a pre-university programme at a private university 
in Malaysia. The participants attended a one-hour 
online sexual health education session, which was part 
of their orientation week. The session was the only 
such session during their orientation. All participants 
who attended the session were invited to participate 
in the study. Informed consent was obtained before 
administration of the questionnaire.

Study intervention

The one-hour session began with an introduction 
highlighting the importance of sexual health 
education as students transition from a secondary 
school to a pre-university learning environment. 

This was followed by the administration of a pre-
intervention questionnaire. Participants then viewed 
four videos made by undergraduate medical students 
on various sexual health topics. Each video employed 
a scenario-based format designed to be relatable to 
young people. Each video duration ranged from 2.52 
to 3.44 minutes, catering to the short attention span 
typical of young learners. The description of each 
video is outlined in Table I. After viewing all four 
videos, participants were immediately administered 
a post-intervention questionnaire. The session 
concluded with a question-and-answer session, and 
participants were provided with resources should they 
need help. Participants who had consented, were 
invited to participate in a small group discussion held 
later.

VIDEO TITLE SCENARIO

Video 1 Vaginal Discharge
(Available at: https://youtu.be/pLUXxaU21Tg)

Depicts a young girl approaching a doctor due 
to a vaginal discharge problem.

Video 2 Painful Price for Free Sex
(Available at: https://youtu.be/0u4U0YbntF0

Depicts a young man confiding in his friend 
on painful passing of urine after a night of 
sexual intercourse while intoxicated.

Video 3
A Dangerous Sexual Liaison
(Available at:
https://youtu.be/I20eRJWA-gk?si=GzyPDzlgjY-)

Depicts a young girl confiding in her friend 
about having unprotected sexual intercourse 
with someone she trusted but who has since 
avoided her. 

Video 4 The Right to Say No
(Available at: https://youtu.be/YuMAmKtddjY)

Depicts a young girl who is given a drug-
spiked drink to sedate her, and found that she 
has been raped on waking up.

Table I: Description of the Four Videos Used in the Study.
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Data Collection Instrument

The data collection instrument consisted of a pre-
intervention and post-intervention questionnaire that 
was administered online through Microsoft Forms. 
Both questionnaires were developed by the first author 
based on the learning objectives and content of the four 
educational videos. The questionnaire was reviewed 
by the co-authors for content relevance and clarity. 
It was subsequently reviewed by a group of students, 
not included in this study, to assess comprehensibility 
and face validity. The questionnaire was developed 
specifically for this study and was not subjected to 
formal, rigorous psychometric evaluation. The pre-
intervention questionnaire collected demographic 
information and sexual health knowledge using a 19-

item knowledge questionnaire. The post-intervention 
questionnaire included the same 19-item knowledge 
questionnaire and additional questions assessing the 
perceived usefulness, acceptability and preferences 
of the videos, including willingness to recommend 
the videos. The post-intervention questionnaire 
also included one open-ended question inviting 
participants to suggest additional topics for future 
sexual health education videos.

The 19-item knowledge questions were mapped to the 
content of the four videos, with each correct answer 
awarded one point and each incorrect answer zero 
point. Video-specific and total possible scores are 
described in Table II.

VIDEO NO. OF ITEMS SCORE RANGE

Video 1 4 0-4
Video 2 6 0-6
Video 3 4 0-4
Video 4 5 0-5

Total 19 0-19

Table II: Distribution of Assessment Items and Score Range for Each Video.

The small group discussion was conducted by three 
researchers with the following five questions:

1. In terms of sexual health education, what would 
be some effective ways to convey the message 
to prevent teen pregnancy and transmission of 
sexually transmitted diseases?

2. What should be emphasised to make sexual health 
education effective among pre-university students? 

3. In what ways sexual health education/intervention 
are ineffective in influencing the sexual decisions 
among pre-university students?

4. What are the effective channels to share sexual 
health education among university students?

5. What are the ineffective channels to share sexual 
health education among university students?
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Data Analysis

Quantitative data were analysed using IBM SPSS 
Statistics version 30.0.0.0 (172). Descriptive statistics 
were used to summarise participant characteristics 
and baseline knowledge pre-intervention scores. 
Descriptive statistics were also used to summarise post-
test questions on perceived usefulness, acceptability 
and preferences of the videos, and willingness to 
recommend the videos. Pre- and post-intervention 
knowledge scores were compared using paired samples 
t-tests among participants with complete pre- and 
post-test data. Effect sizes were calculated using 
Cohen’s d. Video-specific subscores were analysed 
as exploratory outcomes. To examine gender as a 
moderator of intervention effectiveness, change scores 
(post-test minus pre-test total knowledge score) were 
calculated and compared between males and females 
using independent samples t-tests. A Mann–Whitney 
U test was conducted as a non-parametric sensitivity 
analysis to confirm the robustness of findings. All 
statistical tests were two-sided, with a significance 
level set at p < 0.05.

The open-ended survey responses and group discussion 
data were analysed. Responses were reviewed and 
grouped into categories reflecting recurring topics, 
and concerns raised by participants. 

Results

A total of 108 students had attended the synchronous 
online Sexual Health Education Session held during 
their pre-university orientation programme. Two 
participants did not consent to participate in the 
study. A total of 106 participants completed the pre-
test questionnaire and 103 participants completed 
the post-test questionnaire. Out of these participants, 
only 101 participants completed both the pre-test 
and post-test questionnaires. Only participants who 
completed both the pre and post-test questionnaires 
were included in the paired analysis.

Participant Characteristics

The 106 participants consisted of 64 females and 42 
males. The participants’ ages ranged from 16-24 years, 
with a mean age of 17.8 (SD 1.35). Two participants 
provided invalid dates of birth and were excluded 
from the age-related analysis only. The characteristics 
of the study participants are presented in Table III.

CHARACTERISTICS N (%)

Gender (n=106)
• Female 64 (60.4)
• Male 42 (39.6)
Age in years (n=104)
• Range 16-24
• Mean 17.8 (1.35)

Table III: Study Participant Characteristics.

Sexual Health Knowledge Scores

Baseline sexual health knowledge was established 
through the pre-intervention questionnaire. The 
mean baseline total knowledge score was 16.78 

(SD 1.40), out of a maximum possible score of 19. 
The pre-intervention mean score of each of the four 
videos are presented in Table IV.  
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Table III: Baseline Sexual Health Knowledge Scores (n=106).

Possible Score Range Pre-Intervention Mean (SD) (n=106)

Total Score 0-19 16.78 (1.40)
Video 1 0-4 3.26 (0.81)
Video 2 0-6 5.56 (0.69)
Video 3 0-4 3.37 (0.50)
Video 4 0-5 4.59 (0.60)

Outcome
Pre-test

Mean (SD)
Post-test

Mean (SD)
Mean Difference

(95% CI)
p-value Cohen’s d

Total knowledge 
score (0–19) 16.78 (1.41) 17.82 (1.15) 1.04 (0.77–1.31) <0.001 0.76

Video 1 subscore 
(0–4) 3.25 (0.81) 3.60 (0.77) 0.36 (0.18–0.53) <0.001 0.40

Video 2 subscore 
(0–6) 5.55 (0.70) 5.79 (0.53) 0.24 (0.10–0.37) <0.001 0.35

Video 3 subscore 
(0–4) 3.38 (0.50) 3.50 (0.50) 0.13 (0.04–0.22) 0.004 0.29

Video 4 subscore 
(0–5) 4.60 (0.58) 4.92 (0.27) 0.32 (0.21–0.42) <0.001 0.60

Changes in sexual health knowledge following video 
intervention

Changes in sexual health knowledge following the 
video intervention were assessed using a paired sample 
t-test. Only participants who completed both the pre- 
and post-intervention questionnaires were included 
in the analysis (n=101). The mean total knowledge 
scores showed a statistically significant increase from 

16.78 (SD 1.41) in the pre-intervention sample to 
17.82 (SD 1.15) in the post-intervention sample 
(95% CI 0.77–1.31, p<0.001)). This corresponded 
to a moderate-to-large effect size (Cohen’s d = 0.76). 
Exploratory analyses of video-specific subscores also 
demonstrated statistically significant pre- and post-
intervention improvements across all four videos. 
The results of the paired sample t-test are shown in 
Table V.

Gender differences in knowledge gain

Gender differences in knowledge gain were examined 
using change scores (post-test minus pre-test total 
knowledge score). A total of 39 male and 62 female 
participants with complete data were included in the 

analysis. Mean change scores were 1.23 (SD 1.40) for 
males and 0.92 (SD 1.33) for females. The difference 
in mean change between genders was not statistically 
significant (mean difference = 0.31, 95% CI −0.24 to 
0.86; t(99) = 1.12, p = .266), with a small effect size 
(Cohen’s d = 0.23).

Table V: Changes in sexual health knowledge following the video intervention (n=101).
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A non-parametric Mann–Whitney U test yielded 
consistent findings, indicating no significant 
difference in change scores between males and females 
(U = 993, p = .121).

Participant perception and acceptability of the video-
based intervention – acceptability and participant 
perceptions.

Most participants reported positive perceptions of the 
video-based sexual health education intervention. 
The majority agreed that their knowledge of sexual 
health had improved after watching the videos, that 
they were better able to recognise situations that 
could place their sexual health at risk, and that they 

knew what to do if faced with a sexual health problem 
in the future. The language used in the videos was also 
perceived as easy to understand by most respondents. 
The participants’ perception of the video intervention 
are summarised in Table VI.

In terms of acceptability, 95% of participants 
indicated that they would recommend the videos to 
friends. Fourteen percent of participants indicated 
that they preferred to watch the videos in a language 
other than English, with Mandarin being the most 
preferred. Sixty percent of participants preferred 
videos featuring real actors while 40% preferred 
animated formats. 

Item
N (%)

Agree Neutral Disagree

My knowledge on sexual health improved 
after watching these videos. 84.8 13.3 1.9

I know what to do if faced with a sexual 
health problem in future. 94.3 5.7 0

I am able to recognise situations that 
could put me and my sexual health at risk. 93.3 6.7 0

The language used in the videos was easy 
to understand. 92.4 7.6 0

Table VI: Participants’ perception of the video intervention.

Table VII: Qualitative insights from exploratory group discussion.

Effective ways to convey 
the message – 
short, simple and 
relatable.

Participant 1

“Overall, I think the videos are very helpful and what you have is very 
informative also. There is a bunch of information. But some of the points are a 
little too long. And after a while, it is really forgetful, like how much you have 
to go through. So maybe we get something like abbreviation, something that is 
really simple to understand, simple to remember.”

“Put more emphasis towards what you’re trying to convey with the message, so 
you’re going to convey something about. The talk to not have teen pregnancies 
and stuff. I think you should just get to the point, because I believe this 
generation, since there is social media platforms itself, the attention span is 
getting really low. So I believe that you should just skip ahead then give them 
what the video should be about. Just be simple so that they don’t lose interest 
really quickly. So how this does not connect to them at all, how they don’t feel 
like this will happen to them. So you should give more real life examples so that 
he/she can correlate with the video itself.”

THEME PARTICIPANT COMMENTS
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Participant 2

“The videos are very helpful. But I think the only reason why people are 
interested in it, unless it happens to them you know. But for the major part, for 
a lot of people, I think these videos are really good and like it’ll help people 
to gain valuable information. I think for the most part like how it is made like 
a skit, so that people would understand that it portrays real life event that 
happened. So people would think that it actually happening in the world right 
now. So I should take this info into account. I should be wary and I should be 
more mindful of how I practice it in my sexual life.”

What to emphasize – 
precautionary measures 
and personalised sex 
education, educate the 
males too, future topics 
for males to include 
male organ size, sexual 
health confidence,
use of condoms for 
protection.

Participant 1

“I feel like (and) the most part, like the women themselves are feeling in the 
guilty side - oh this is my problem now, I shouldn’t have done this when I feel 
like it for the most part. It’s more like of a men problem, but I’m not being sexist 
or like, but I just think that men should be educated on the same level as like 
how women are.”

Participant 2

“Talking about sexual health to men, I think one of the lesser talked about 
topics are like the topic on their reproductive organ size. Because I think a lot 
of these days men especially. They are quite insecure about their organ size and 
how they think or how would I know I’m not suitable to have sex like - am I 
healthy or like how would I please my partner. May be we can have each man, 
especially like people of my age and on how to know more about ourselves”

“Sexual intercourse. It happens. Firstly, as men, I feel like a lot of men should 
take same amount of like precautionary steps as like women. They should be 
taught to wear condoms and they should be taught to accept and know if the 
women doesn’t want to have sex, then they should be able to take it. Like Ok. 
They should be mature enough to take that into account and they can, like if 
they do want to have sex with their partners, then and if they want to avoid 
STD, then they should know that there is a lot of other options. They could 
take pills. Also they could protect them. Like there is other medical options that 
like men themselves can take it.”

“On the female side, at the point of heterosexual intercourse, the women should 
ensure that their partner is wearing condoms or like - oh are you clean before, 
like no sexual history. They should make sure they should come to terms with 
the sexual history; make sure to communication with the partner.”
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Ineffective ways – 
disengaged experts’ 
views and prohibition 
towards sex, teach how 
to practise safe sex.

Participant 1

“May be the parts where the doctor was talking. Maybe they should connect 
more with the people so that it will capture attention more. Connect with the 
patients. Connect with the persons who are watching the video. So make them 
feel included.

Participant 2

“I would say especially in this new age, I think where people are more open with 
themselves and are more coming to term with themselves, right? And more 
accepting of love and relationship and stuff. And sex is a part, an integral part 
of romantic relationships. And I think instead of making like – no, you can’t do 
this. Teach these people how to have sex or how to have sexual intercourse like 
properly in a safer way, you know.”

“Because in this age, I feel like that’s a very grey area and like what is allowed 
and what is not to, so I think we should teach people, especially I don’t think 
this is just like a perfect case. I think it’s like some of my Christian friends also, 
they have limitations on what they’re working with the opposite sex. So we 
should teach them on not to feel scared or like not to worry like, oh I shouldn’t 
do this, but how would I make this safe to approach the opposite sex.”

Effective channels – 

a) social media 

b) sexual health 
 update 

c) using the influence   
 of celebrity

d) teaching when to   
 seek medical help

Participant 1

“I think social media is like the main platform, I guess. Because a lot of people 
are using social media right now.”

“I think instagram or like currently on Tiktok.”

“I think conveying like important messages could also be what’s going on, 
Twitter.”

“Since most of the information that people this generation get nowadays are 
from social media, I believe that sending to social media is also a great idea. 
Making the information more appealing.”

Participant 2

“For me, because I consume a lot of like social media and I use Instagram and 
Twitter a lot. I think how I differentiate them is I usually go on to Twitter for 
like news and like information gathering.”

“I think for the most part like a lot of things that I go to, I would look at Twitter 
first.”

“I saw some videos of asking the celebrities to spread the message. How message 
these days are being conveyed to the media? It’s like if the people they are 
mostly connected to your idols or like whichever celebrity they connect or like 
trust more right? So I think it’s important how people with like a big following 
should be able to use their platform. So for someone to spread around like things 
sexual health information or sexual relationship that’s also a good way to convey 
the message.”

“If not using social media, maybe we can use sexual health update or like where 
the staff interact with the students and teach them how to have sex safer. 
Like not just technique, but what to do in times where like you go for medical 
checkup and stuff like that.”
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Discussion

This study evaluated changes in sexual health 
knowledge immediately following a brief video-based 
sexual health intervention delivered during a pre-
university orientation programme. The participants 
were students enrolled in a Foundation in Science 
programme and this was reflected in the relatively 
high baseline knowledge (pre-intervention mean 
16.78 SD 1.4, n=106). While the high baseline 
knowledge contributes to the ceiling effect, this 
finding corroborates the findings by Win SS et al. 
which found that science students demonstrated 
higher awareness of sexual and reproductive health 
compared to arts students.6 However, these findings 
are contrary to those demonstrated by Mazlin 
et al, where slightly over half of participants from 
the medical and health sciences background had 
poorer recall of sexual health knowledge.3 These 
contradictory findings suggest that further studies are 
needed to determine the effectiveness of pre-existing 
sexual health education.

Participants demonstrated statistically significant 
immediate improvements in sexual health knowledge, 
with a moderate-to-large overall effect size, despite 
relatively high baseline knowledge. Importantly, 
participants’ gender did not influence the immediate 
knowledge gains, indicating that the intervention 
was broadly effective across males and females. The 
observed immediate improvement in knowledge is 

consistent with broader literature demonstrating that 
digital and video-based sexual health interventions 
can improve short-term knowledge outcomes 
among adolescents and young adults.9–11 However, 
the brevity of the intervention and immediate 
post-test measurement indicate that the findings 
reflect proximal knowledge acquisition, rather than 
long-term retention or behavioural change. This 
is appropriate for an orientation-based preventive 
strategy but highlights the need for complementary 
longitudinal or reinforcement approaches.

Beyond knowledge outcomes, students reported 
high perceived usefulness and acceptability of the 
videos, supporting the feasibility and acceptability 
of embedding such interventions within orientation 
programmes. Exploratory findings further highlighted 
students’ priorities for gender-inclusive messaging, 
explicit discussion of consent and coercion, and 
practical guidance on help-seeking. Notably, the 
small group discussion emphasised the importance of 
addressing male responsibility, consent, and coercion, 
suggesting that while knowledge gains were similar 
across genders, future content refinement should 
continue to ensure gender-sensitive and inclusive 
messaging. The high levels of acceptability and 
willingness to recommend the videos indicate that 
short, narrative-based videos are a feasible modality 
for sexual health promotion in pre-university 
settings. 

Ineffective channel – 
no interest in what 
others have to say, 
prefer face-to-face 
discussion.

“One source like from experts and stuff, I don’t think people are interested 
in what others have to say because they might not accept the information. 
They might not like it. May be people will like easy access to trustworthy 
information.”

*Participants also mentioned that they prefer the sex education session in 
face-to-face. As the platform allows people to ask questions. Meanwhile, the 
topic should be discussed openly and people should not feel ashamed about it.
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Strengths and Limitations

A key strength of this study was that the videos that 
were developed by youths, in this case, undergraduate 
medical students who were only slightly older than 
the participants. This enabled the development of 
relevant content from near peers. The implementation 
of the sexual health education session within a 
pre-university orientation programme is feasible and 
easily adaptable.

An important limitation of this study is that the 
data collection instrument, the pre-test and post-test 
questionnaire lacked formal, rigorous psychometric 
evaluation, having only undergone a simple face 
validity assessment. Without baseline psychometric 
evaluation, the authors refrained from establishing 
internal consistency as its value is limited in the 
absence of psychometric validation data.

The study also employed a single group pre-post 
design without a control group. The absence of a 
control group limits the causal inferences that can be 
drawn from this study.

The authors face challenges in assessing long-term 
knowledge gains in this study. The initial intention 
was to repeat the 19-item knowledge questionnaire 
three to six months after the initial session, to assess 
for knowledge retention. Similarly, the authors also 
faced challenges in recruiting participants for the 
group discussion. Students were asked to express their 
interest in being recruited for a focus group discussion. 
Many students who initially expressed interest did not 
respond to the researchers’ attempts to contact them. 
Out of those who responded and agreed to participate, 
only two attended the discussion. This resulted in the 
discussion being exploratory in nature rather than 
representative, and lacking data saturation. These 

challenges were attributed to difficulties in finding a 
suitable time during the busy pre-university timetable. 
Additionally, the sensitive nature of sexual health 
may have been a factor contributing to students’ 
reluctance to participate in a focus group discussion.

Implications for future research

While this study supports the inclusion of brief video-
based sexual health education sessions during pre-
university orientation programmes, it is most likely 
that such a programme serves as an entry point for 
more in-depth and comprehensive sexual health 
education for pre-university and university students. 
Future research in this area should adopt more rigorous 
methodologies by employing psychometrically 
validated tools, control groups and including long-
term follow-up to assess retention of knowledge. 
Evaluation of outcomes beyond knowledge, such 
as sexual attitudes, behavioural changes, sexual 
confidence and empowerment, along with sexual 
stigma and help-seeking behaviour, will add value 
to the existing literature. Expanding the qualitative 
engagement by having more participants in focused 
group discussion and ensuring data saturation is 
reached in the thematic analysis may yield richer 
insights into the sensitive topic of sexual health 
education.

Conclusion

A brief video-based sexual health intervention 
delivered during pre-university orientation was 
associated with significant short-term improvements 
in knowledge and high acceptability among students, 
with no evidence of different impact by gender. Such 
interventions offer a scalable, youth-friendly approach 
to sexual health education at a critical transitional 
life stage.
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Understanding and Evaluating a Normal Metopic Ridge and Pathological 
Metopic Craniosynostosis in an Infant 
Valliammai Valliyappan1 , Ashok Veerappan2 , Nishkkriyaa Gopal2

METOPIC RIDGE VS METOPIC CRANIOSYNOSTOSIS

Abstract:

A palpable ridge along the metopic suture is a common 
finding in infants and may cause concern for metopic 
craniosynostosis. However, a benign metopic ridge 
represents a normal variant that does not require 
imaging or surgical intervention. After obtaining 
verbal parental consent, we report the case of an 
11-month-old infant who presented with a prominent 
midline forehead ridge. Detailed clinical evaluation 
revealed normal cranial shape, growth parameters, 
and neurodevelopment, supporting the diagnosis 
of a benign metopic ridge. This case highlights 
the importance of careful clinical assessment to 
differentiate normal variants from pathological 
craniosynostosis, thereby avoiding unnecessary 
investigations and parental anxiety.

Keywords: Cranial suture, Metopic ridge, Metopic 
craniosynostosis, Trigonocephaly

Introduction

The metopic suture lies between the two frontal 
bones and is the only cranial suture that normally 
fuses during infancy. Physiological closure usually 
occurs between three and nine months of age and may 
result in a palpable midline ridge, commonly referred 
to as a metopic ridge.1,2 This finding is frequently a 
normal anatomical variant and does not indicate 
craniosynostosis.

In contrast, metopic craniosynostosis results 
from premature fusion of the metopic suture and 
leads to abnormal cranial morphology, including 

trigonocephaly and orbital changes, with potential 
neurodevelopmental consequences.3 Distinguishing 
between a benign metopic ridge and pathological 
craniosynostosis is crucial in primary care and 
paediatric settings to avoid unnecessary imaging and 
surgical referrals while ensuring timely intervention 
when required.

Case Report

An 11-month-old infant was brought to the clinic with 
parental concern regarding a prominent midline ridge 
over the forehead, noticed approximately one month 
prior to presentation. The infant was delivered via 
caesarean section due to foetal distress. Apgar scores 
were 9 at one min and 10 at five mins. There was no 
history of birth trauma or neonatal complications.

Postnatally, the infant demonstrated normal feeding 
patterns, appropriate weight gain, and normal 
growth parameters. Developmental milestones were 
age-appropriate with no concerns regarding vision, 
hearing, or behaviour.

On clinical examination, a palpable ridge was noted 
along the metopic suture. The cranial shape was 
symmetrical, with no evidence of trigonocephaly, 
frontal narrowing, hypotelorism, or orbital deformity. 
Head circumference measured 46 cm (approximately 
at the 50th percentile for age according to WHO 
growth standards) and followed a normal growth 
curve. Neurological examination was unremarkable.

Based on the clinical findings, a diagnosis of benign 
metopic ridge was made. No radiological imaging was 
performed. The parents were reassured regarding the 
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benign nature of the condition and informed that 
the ridge may become less prominent or resolve over 
the next few years. Follow-up was advised as part of 
routine child health surveillance every three months. 
The parents did not consent to clinical photography 
of the child.

Discussion

A benign metopic ridge represents a normal variant 
following physiological fusion of the metopic suture 
and is not associated with abnormal cranial shape 
or neurodevelopmental impairment.3 Recognition of 
this condition is important to prevent unnecessary 
anxiety, investigations, and referrals.

Metopic craniosynostosis, however, is characterised 
by premature suture fusion and typically presents 
with trigonocephaly, a triangular-shaped forehead, 
narrowing of the frontal bones, hypotelorism, and, 
in some cases, signs of raised intracranial pressure.4 

If untreated, affected children may develop visual 
impairment and cognitive delays.

When craniosynostosis is suspected clinically, 
imaging, most commonly, computed tomography 
is required to confirm suture fusion and guide 
management.5 Surgical intervention, including 
cranial vault remodelling, may be necessary to prevent 
long-term neurodevelopmental complications.5

In this case, the absence of cranial deformity, normal 
head circumference, and appropriate developmental 
milestones supported the diagnosis of a benign 
metopic ridge. Careful clinical assessment allowed 
avoidance of unnecessary imaging and enabled 
appropriate parental reassurance. 

Conclusion

A prominent metopic ridge in an otherwise healthy 
infant is often a benign finding. A thorough history 
and physical examination are usually sufficient 
to differentiate it from metopic craniosynostosis. 
General practitioners and paediatricians should be 
familiar with normal cranial suture closure patterns 
to avoid unnecessary referral and investigations 
as unnecessary referral is a recognised issue while 
ensuring prompt referral and intervention when 
pathological craniosynostosis is suspected.
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Interaction Between a Macrolide Antibiotic and a Second-Generation 
Antihistamine: A Case Report
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DRUG INTERACTION: MACROLIDE AND ANTIHISTAMINE

Abstract:

Drug–drug interactions are a common yet often 
overlooked cause of adverse drug reactions. We 
report a case of a 30-year-old man who developed 
QT interval prolongation after receiving 
erythromycin and loratadine concurrently for an 
upper respiratory tract infection. The event was 
attributed to the additive QT-prolonging effect 
of erythromycin at therapeutic dose and reduced 
hepatic metabolism of loratadine due to CYP3A4 
inhibition by erythromycin, further increasing QT 
prolongation risk. Discontinuation of erythromycin 
and loratadine led to rapid clinical improvement and 
normalisation of electrocardiographic findings. This 
case underscores the importance of careful prescribing, 
medication review, and awareness of pharmacokinetic 
interactions.

Keywords: CYP3A4, Drug interaction, Erythromycin, 
Loratadine, QT prolongation

Introduction

Drug–drug interactions continue to represent a 
significant cause of preventable morbidity in clinical 
practice. Many such interactions arise from alterations 
in drug metabolism, particularly those involving the 
cytochrome P450 (CYP) enzyme system. Among these 
enzymes, CYP3A4 is responsible for the metabolism 
of a wide range of commonly prescribed medications 
and is frequently implicated in clinically relevant 
interactions.1

Macrolide antibiotics are widely used in the 
management of respiratory and soft tissue infections. 
Erythromycin, one of the earliest macrolides in 
clinical use, is a well-established inhibitor of CYP3A4. 
In addition to its enzyme-inhibiting properties, 
erythromycin has been associated with prolongation 
of the QT interval and an increased risk of cardiac 
arrhythmias.2

Second-generation antihistamines such as loratadine 
are commonly prescribed due to their effectiveness 
and relatively favourable safety profile. Loratadine 
undergoes extensive hepatic metabolism, primarily via 
CYP3A4 and CYP2D6, to form its active metabolite, 
desloratadine.3 Although loratadine is generally 
considered safe at recommended doses, altered 
metabolism may increase systemic exposure and 
predispose susceptible individuals to adverse effects 
of QT prolongation. This report describes a clinically 
significant interaction between erythromycin and 
loratadine, resulting in reversible QT prolongation.

Case Report

A 30-year-old male presented to a primary care clinic 
with symptoms of cough, nasal congestion, and low-
grade fever for three days. There was no history of 
chest pain, dyspnoea, or syncope. He had no known 
medical illnesses, no prior cardiac disease, and was 
not on any long-term medications. He did not smoke 
and denied alcohol or illicit drug use.

Based on the clinical presentation, he was diagnosed 
with an upper respiratory tract infection and 
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prescribed oral erythromycin at a dose of 500 mg 
twice daily. Loratadine 10 mg once daily was added 
to relieve allergic symptoms. At the time of 
prescribing, no baseline electrocardiogram (ECG) was 
obtained, as it was not mandatory in low-risk patients.

Two days after starting treatment, the patient returned 
with complaints of palpitations and dizziness to the 
accident and emergency department of a local public 
hospital. He remained haemodynamically stable, and 
physical examination findings were unremarkable. 
Given his symptoms, an ECG was performed, which 
revealed prolongation of the corrected QT (QTc) 
interval. Routine laboratory investigations, including 
serum electrolytes, renal function, and liver function 
tests, were within normal limits.

Considering the close temporal relationship 
between drug initiation and symptom onset, a 
drug–drug interaction was suspected. Erythromycin 
was discontinued and replaced with an alternative 
antibiotic from a non-macrolide class. Loratadine 
was also withheld. Over the following 48 hours, the 
patient’s symptoms resolved completely. A repeat 
ECG demonstrated normalisation of the QT interval. 
He completed the revised antibiotic course without 
further adverse events. The discharge summary was 
sent to the primary care clinic; however, copies of the 
ECG tracings were not available for review.

Discussion

This case illustrates a clinically significant 
pharmacokinetic interaction between erythromycin 
and loratadine. Macrolides such as erythromycin 

are well-known QT-prolonging agents and potent 
inhibitors of the CYP3A4 enzyme. They increase 
plasma concentrations of drugs metabolised through 
this pathway.4 Co-administration of erythromycin 
with other QT-prolonging drugs whose metabolism 
depends on CYP3A4 may further elevate plasma 
levels and increase the risk of cardiac arrhythmias.

Loratadine is widely regarded as a safe second-
generation antihistamine with minimal cardiotoxicity 
at therapeutic doses. However, when its metabolism is 
impaired, increased plasma concentrations may occur. 
Although serious cardiac adverse effects associated 
with loratadine are rare, the concurrent use of 
CYP3A4 inhibitors and QT-prolonging agents may 
increase the risk of conduction abnormalities.5,6

An important aspect of this case is the absence of 
traditional risk factors for QT prolongation. The 
patient was young, otherwise healthy, and had normal 
electrolyte levels. This underscores the fact that 
clinically significant drug interactions may occur 
even in low-risk individuals and highlights the need 
for vigilance when prescribing medications with 
known interaction potential.

The case also draws attention to the importance of 
antibiotic stewardship. Macrolide antibiotics should 
be prescribed judiciously only when indicated. 
Additionally, most URTIs are viral in origin and not 
mediated by allergic mechanisms; therefore, routine 
use of antihistamines such as loratadine is unlikely 
to provide significant clinical benefit. Unwarranted 
prescribing not only increases pill burden but also 
exposes patients to avoidable adverse effects and 



DRUG INTERACTION: MACROLIDE AND ANTIHISTAMINE

59

IeJSME 2026 Vol 20 (1): 57-59

potential drug–drug interactions, particularly when 
combined with enzyme-inhibiting medications. 

While the adverse event was promptly recognised 
and managed, formal adverse drug reaction reporting 
was not undertaken. Importantly, reporting suspected 
drug–drug interactions to national or institutional 
pharmacovigilance systems plays a critical role in 
strengthening drug safety surveillance. Such reporting 
contributes to the early identification of rare or 
under-recognised interactions, supports regulatory 
decision-making, and enhances clinician awareness. 
Under-reporting of adverse drug reactions remains a 
global challenge, and increased clinician engagement 
in reporting systems is essential to improve the 
detection and prevention of medication-related harm. 

Conclusion

This case report highlights the potential for significant 
drug–drug interactions between macrolide antibiotics 
and second-generation antihistamines mediated 
through CYP3A4 inhibition. Even commonly 
prescribed medications with established safety 
profiles may lead to adverse outcomes when used 
concurrently. Careful medication review, awareness 
of metabolic interactions, prudent antibiotic use 
and selection, and active pharmacovigilance are 
essential components of safe clinical practice. This 
case reinforces the importance of rational prescribing 
and highlights the role of clinicians in preventing 
avoidable medication-related harm.
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Hypertension Education for Medical Undergraduates
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INTERACTIVE LEARNING IN HYPERTENSION EDUCATION

Abstract:

Hypertension is a major global health concern and a 
core topic in undergraduate medical education. This 
paper describes the development of an interactive 
digital quiz designed to support active learning in 
hypertension education. The quiz was aligned with 
the Malaysian Clinical Practice Guidelines and 
incorporates structured questions with immediate 
feedback to reinforce key concepts. Grounded in 
retrieval practice, formative feedback, self-directed 
learning and technology-enhanced learning 
principles, the resource was designed as a low-
stakes learning tool without cumulative scoring or 
performance tracking. The innovation provides a 
practical and accessible adjunct to conventional 
teaching and may enhance learner engagement and 
knowledge consolidation.

Keywords: Hypertension, Medical Education, 
Interactive Digital Quiz

Introduction

Hypertension is one of the most common chronic 
conditions encountered in clinical practice and a 
key modifiable risk factor for cardiovascular disease, 
stroke, and chronic kidney disease. A sound 
understanding of its classification, pathophysiology, 
and management is therefore fundamental for medical 
undergraduates. 

Undergraduate students often find it difficult to 
integrate these concepts into a coherent clinical 
framework. Although lectures provide foundational 

knowledge, opportunities for active recall, self-
assessment and immediate feedback may be limited. 
Contemporary medical education increasingly 
emphasises learner-centred strategies that promote 
deeper learning and knowledge retention. Within this 
context, interactive digital tools offer an accessible 
means of reinforcing core knowledge and supporting 
independent learning. This paper describes the 
development of an interactive digital quiz designed 
to complement undergraduate hypertension teaching.

Description of the Educational Innovation 

An interactive quiz focusing on hypertension was 
developed using an online design platform. The 
content was aligned with the Malaysian Clinical 
Practice Guidelines for hypertension management – 
6th edition in 20231 and organised into key domains, 
including definition and classification, aetiology, 
pathophysiology, clinical features, complications, and 
management.

As effortful retrieval is associated with improved 
memory retention2, the quiz employed structured 
questions targeting core learning content. It 
comprised 20 questions in total: 18 multiple-choice 
questions, 1 true/false item and 1 descriptive question. 
Questions were distributed across content domains 
as follows: 5 questions on definition and classification, 
3 on aetiology, 2 on pathophysiology, 4 on clinical 
features, 1 on complications, and 5 on management. 
The platform incorporated technical features from 
Canva including mobile-responsive design. 

Feedback is crucial to learning from tests3. Immediate 
feedback was provided after each response in the form 
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of the correct answer and a brief explanation where 
appropriate. This enabled learners to consolidate 
understanding at the point of engagement and 
supported subsequent retrieval of key concepts.

Importantly, the design intentionally excluded a 
cumulative scoring system. Learners are not assigned 
a final score, and individual performance metrics 
(such as the number of correct or incorrect responses) 
are not visible to the educator. This approach was 
adopted to minimise performance-related anxiety 
and to position the activity as a formative, low-stakes 
learning tool rather than an assessment exercise.

The resource was designed for flexible use during 
teaching sessions or as a self-directed learning 
activity (SDL). Evidence suggests that SDL improves 
knowledge acquisition in health professions 
education4 and may be as effective as traditional 
approaches for skills and attitudes. The quiz was made 
accessible to students through a direct link distributed 
via the university’s e-learning portal, allowing 
seamless integration with existing course materials.5 
Its digital format allows repeated attempts, with an 
average completion time of 10–15 minutes, enabling 
learners to reinforce their understanding over time. 
A representative version of the quiz is available as 
an online supplementary resource (accessible at: 
https://www.canva.com/design/DAG-xC2PeTo/
ZwYNOD1F7okGQdzJBz0gUQ/edit).

Educational Value 

The innovation is grounded in established educational 
principles. The use of question-based interaction 
promotes retrieval practice, which enhances memory 

retention and facilitates deeper learning. Immediate 
provision of correct answers with brief explanations 
supports formative learning, enabling learners to 
identify and address knowledge gaps independently.

The absence of summative scoring further reinforces 
a low-stakes learning environment, which may 
encourage participation and reduce anxiety, 
particularly among early learners. By shifting the 
focus from performance to understanding, learners 
may engage more openly with challenging content.

In addition, the self-paced format supports self-
directed learning, fostering autonomy and reflective 
practice. This is particularly relevant in the context 
of hypertension, where learners must integrate 
knowledge across multiple domains to achieve 
conceptual clarity.

Discussion

This innovation demonstrates how digital tools can 
enhance traditional teaching approaches. Interactive 
quizzes provide an opportunity to incorporate active 
learning without substantial resource requirements 
and can be integrated into both in-person and remote 
teaching environments.

A distinctive feature of this quiz is the deliberate 
removal of cumulative scoring and educator-facing 
performance metrics. This design may contribute to 
psychological safety by allowing learners to engage 
with content without fear of judgement or academic 
penalty. Such an approach may be particularly 
beneficial for early learners who are still developing 
confidence in clinical reasoning. 
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Although developed for hypertension education, the 
framework could be adapted to other clinical topics 
requiring integration of foundational and clinical 
knowledge. Its low resource requirements may 
facilitate implementation across diverse educational 
settings.

This report is descriptive and does not include 
formal evaluation of learning outcomes, reflecting 
practical constraints such as the need for prior ethical 
approval and learner consent. Nevertheless, the 
design is grounded in established pedagogical theory, 
supporting its potential educational value. A proposed 
evaluation framework is outlined below. 

Proposed Evaluation Framework

While this report remains descriptive in nature, 
a structured evaluation study is planned for 
implementation in the next academic cycle. The 
evaluation will employ a mixed-methods approach 
incorporating multiple validated assessment tools to 
comprehensively examine the educational impact of 
this innovation.

Given the low-stakes design, the Test Anxiety 
Inventory (TAI) will be administered before and after 
quiz engagement to assess changes in performance-
related anxiety. Additionally, a post-activity 

questionnaire using 5-point Likert scales will assess 
perceived usefulness, ease of navigation, and clarity 
of feedback, with open-ended questions capturing 
qualitative insights regarding user experience.

The planned study will recruit approximately 120–
150 medical students across two consecutive cohorts, 
with appropriate ethical approval sought from the 
institutional review board prior to data collection. 
A control group receiving standard teaching 
without quiz access will enable comparison of 
learning outcomes. Data collection will span one full 
semester, with results intended to inform both the 
refinement of this tool and broader curriculum 
development initiatives.

Conclusion

An interactive digital quiz represents a feasible and 
pedagogically grounded approach to supporting 
hypertension education in undergraduate medical 
training. By incorporating principles of retrieval 
practice, formative feedback, and low-stakes learning, 
such tools may enhance engagement and knowledge 
consolidation. Integration of similar approaches into 
medical curricula may complement conventional 
teaching and support the development of clinically 
relevant understanding.
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Endodontic Management of Talon Cusp in Permanent Maxillary 
Lateral Incisors - A Case Series
Kai Xin Chong, Galvinderjeet Kaur Grewal, Benjamin Syek Hur Lim

ENDODONTIC MANAGEMENT OF TALON CUSP

Abstract

Talon cusp is a developmental anomaly which 
predisposes the affected tooth to pulpal and 
periodontal complications. This case series describes 
two cases of talon cusp which are complicated by 
pulp necrosis and periapical pathoses, requiring 
endodontic intervention. In the first case, severe 
periodontal destruction surrounding the affected 
tooth was noted as the patient had underlying 
periodontal disease, resulting in an endo-periodontal 
lesion (EPL) that requires both endodontic and 
periodontal management. The case series highlights 
the importance of thorough clinical and radiographic 
assessment, as well as individualised multi-disciplinary 
treatment planning to achieve favourable clinical 
outcomes in treating such dental anomaly. 

Keywords Dens evaginatus, endodontic microsurgery, 
endo-periodontal lesions, palatogingival groove, talon 
cusp

Introduction

Talon cusp is a developmental anomaly that presents 
as an accessory cusp protruding from the cingulum 
area of an anterior tooth, extending at least half the 
distance from the cementoenamel junction to the 
incisal edge.1,2,3 Though the aetiology is not fully 
understood, it is hypothesised that talon cusp is 
associated with genetic and environmental factors. It is 
proposed to be a consequence of abnormal out folding 
or transient focal hyperplasia of the inner enamel 

epithelium during the morpho differentiation stage of 
odontogenesis. The cusp contains normal enamel and 
dentin with variable degrees of pulp tissue.2 Clinically, 
a talon cusp may be asymptomatic, or it could lead 
to serious complications such as traumatic occlusion, 
attrition of the opposing tooth, caries, periodontal 
problems, pulpal necrosis, irritation of the tongue, 
and speech disturbances. The superimposition of the 
cusp on two-dimensional radiographs can obscure the 
pulp chamber outline, posing difficulties to clinicians 
in identifying pulp extension.

Case Summary 1

A 39-year-old presented with intermittent dull pain, 
swelling and pus discharge in the upper anterior 
region (Figure Ia-c). Upon clinical examination, 
tooth 22 had a talon cusp with a deep probing pocket 
depth (PPD) of 9mm and gingival recession of 8mm 
on the distobuccal surface, suppuration and grade II 
mobility. The tooth was unresponsive to both cold 
test and electric pulp testing, but was non tender to 
percussion and palpation. Periapical radiography (PA) 
demonstrated a characteristic V-shaped radiopacity 
superimposed over the crown, and periapical 
radiolucency was noted. Cone-beam computed 
tomography (CBCT) confirmed pulpal extension 
towards the talon cusp, severe buccal and palatal bone 
loss, and external inflammatory root resorption at the 
apical third of the root (Figure IIa-d). The tooth was 
diagnosed as pulp necrosis with asymptomatic apical 
periodontitis secondary to endo-periodontal lesion 
EPL. 
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Treatment Rationale

Given the unfavourable prognosis, extraction of the 
affected tooth followed by prosthetic rehabilitation 
was presented as a treatment option. Following 
discussion of the risks, benefits and expected outcomes 
of the available treatment modalities, the patient 
opted to retain the tooth. Hence, a conservative 
treatment approach was adopted.  

As several studies have reported favourable healing 
of EPL following endodontic therapy alone without 
the need for immediate periodontal intervention, 
the treatment was planned in a sequential manner.5 
Non-surgical root canal treatment (RCT) was 
therefore initiated to remove necrotic pulp tissues 

and eliminate intracanal bacteria. Following 
completion of RCT, the periodontal condition was 
reassessed three months later to allow healing of 
the periodontium. Open flap debridement was 
decided due to the presence of a persistent 
periodontal defect after completion of RCT. 

Treatment Procedure

Following oral hygiene reinforcement and 
professional mechanical plaque removal (PMPR), 
endodontic treatment was performed under rubber 
dam isolation. Cuspal reduction was carried out, 
followed by access cavity. Shaping and cleaning were 
carried out using rotary files (ProTaper Ultimate, 
Dentsply Sirona, USA) with copious irrigation using 

Figure I.  (a) Labial view of tooth 22.  (b) Gingival recession noted on the buccal aspect.  (c) Occlusal view.

Figure II.  (a) Pre-operative periapical radiograph of tooth 22.  (b) Axial plane of CBCT.
(c) Sagittal plane of CBCT.  (d) Coronal plane of CBCT.
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3% sodium hypochlorite solution. Calcium hydroxide 
(Produits Dentaires SA, Vevey, Switzerland) 
was placed as intracanal medicament in between 
appointments (Figures IIIa-f). Two weeks later, the 
tooth was obturated using lateral condensation 
and warm vertical compaction technique of gutta-
percha using resin sealer (AH Plus, Dentsply Sirona, 
Germany). Root surface debridement was done on 
areas of deep PPD six weeks after RCT was completed. 
However, due to persistent deep pockets three months 
after completion of endodontic treatment, endodontic 
microsurgery was carried out followed by subsequent 
open flap root surface debridement and guided tissue 
regeneration surgery. Due to the position of the tooth 
and presence of pocketing on the labial aspect, a 

single flap approach was used. Intrasulcular incision 
was performed from 21 mesial to 23 distal and a full 
thickness mucoperiosteal flap was raised. Granulation 
tissue was removed and debridement was done using 
ultrasonic scaler and Gracey’s curettes. Bone defect 
of up to 5mm apical of the root was noted. Root 
end resection of 3mm followed by 3mm of root end 
preparation was done with ultrasonic. Bio ceramic 
material (Bio-C Repair, Angelus, Brazil) was placed as 
the root-end filling.  A synthetic bone graft (EthOss, 
EthOss Regeneration Ltd, UK) was then placed in the 
area of the bone defect and sling sutures using Nylon 
5/0 was done. Splinting was done with the adjacent 
teeth using flowable composite (Beautifil, Shofu, 
Japan) (Figure IVa-h). 

Figure III.  (a) Pre-operative palatal view.  (b) After cuspal reduction.  (c) Absence of pulp exposure.
(d) Access cavity.  (e) Obturation.  (f) Coronal restoration with composite resin. 
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Follow-up and Prognosis

At the 7-month post-operative review, the tooth 
remained asymptomatic, and substantial clinical 
improvement was observed and radiographic bone 
infill was noted (Figure Va-b). Though there was 
slight bleeding upon probing, there is significant 
pocket depth reduction to 5mm on the distobuccal 
aspect, suggesting a favourable treatment response. 

However, as periodontal regeneration can only be 
confirmed via histological test, prognosis of this 
tooth still remained unfavourable due to extensive 
periodontal destruction and presence of root damage. 
Hence, free gingival graft (FGG) will be performed 
for root coverage and improve the prognosis. 

Figure IV.  (a) Raised full thickness flap. (b) External surface root resorption on the apical third of the root.
(c) 3mm root resection. (d) Root end preparation. (e) Retrograde filling. (f) Synthetic bone graft.

(g) Splinting with sutures. (h) 24-hour review. (i) 7-month review.
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Case Summary 2 

An 18-year-old presented with persistent pain and 
intermittent swelling associated with tooth 22 for 
several years. Upon examination, tooth 22 had a 
talon cusp with a defective composite restoration and 
carious palatal pit. The tooth was unresponsive to 
both cold test and electric pulp testing; radiographic 

examination demonstrated caries approximating the 
pulp with two distinct pulp horns, accompanied with 
a periapical radiolucency. There was no tenderness 
upon percussion nor palpation. CBCT confirmed 
pulpal extension into the cusp and communication 
with the palatal pit (Figures VIa-e). The tooth was 
diagnosed with pulp necrosis with asymptomatic 
apical periodontitis. 

Figure VI.  (a) Pre-operative IOPA of tooth 22.  (b) Post-operative IOPA.  (c) Sagittal plane of CBCT.
 (d) Coronal plane.  (e) Axial plane.  

Figure V.  (a) Post-operative radiograph upon completion of RCT.  (b) 7-month review.
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Figure VII. Intraoral photos tooth 22.  (a) Occlusal view.  (b) Palatal view. 
(c) Talon cusp not occluding with the opposing tooth.  (d) Palatal reduction done without pulp exposure. 

(e) Underlying secondary caries.  (f) Buccal canal orifice located.  (g) Access cavity. 
(h) Pre-endo buildup.  (i) Canals preparation.

Treatment Rationale

The treatment objective was to eliminate intracanal 
infection, promote healing of the periapical tissues 
and preserve the affected tooth. The presence of 
adequate remaining tooth structure and periodontal 
support, the tooth exhibited favourable prognosis. 
Hence, non-surgical RCT was the treatment of 
choice. The presence of atypical root canal 
morphology associated with talon cusp in this tooth 
contributed to the complexity of the case and careful 
treatment planning and execution were required to 
ensure long-term treatment success. 

Treatment Procedure

Endodontic treatment was initiated, and two canal 
orifices were identified, both of which converged in 
the middle third of the root. During the second visit, 
the canal was disinfected and medicated with another 
round of calcium hydroxide. Root canal treatment was 
completed over multiple visits within a span of two 
weeks, with calcium hydroxide (Produits Dentaires 
SA, Vevey, Switzerland) as intracanal medicament, 
and obturated with modified lateral compaction 
technique with resin sealer (AH Plus, Dentsply 
Sirona, Germany) (Figures VIIa-i). 
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Figure VIII: Flow chart illustrating the decision-making process in managing cases with dens evaginatus. 
Adapted from Ledrungroj et al.3

Prognosis

The prognosis was considered favourable due to the 
presence of adequate remaining tooth structure, good 
periodontal support and absence of any root damage. 
One-year follow-up review appointment had been 
scheduled for this patient to monitor further healing 
of the periapical tissues.

Discussion

Various Management of Talon Cusp

Various prophylactic treatment strategies have been 
proposed in the literature such as reinforcement 
technique, intermittent grinding technique and prep-
and-fill technique.3 The reinforcement technique 
uses composite to preserve the tubercle; though it is 
relatively conservative, it increases the chances of 

traumatic occlusion and cusp fracture. Hence, it is 
used as a temporary measure before complete eruption 
of the tooth. The intermittent grinding technique 
aims to stimulate reparative dentin formation through 
staged reduction of the tubercle, but the predictability 
of pulpal response remains controversial due to 
variable pulpal extension within the accessory cusp. 
The prep-and-fill procedure involves complete cusp 
reduction with two millimetres depth of occlusal 
cavity preparation, followed by restoration using 
composite. Root canal treatment is indicated for teeth 
with mature apices diagnosed with pulp necrosis. 
In contrast, regenerative endodontic procedures 
or apexification are recommended for teeth with 
immature apices. Treatment strategies to manage 
teeth with dens evaginatus have been proposed by 
Ledrungroj et al. (Figure VIII).3
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Figure IX: Classification of endo-periodontal lesions. Adapted from Herrera et al.4

Consequences of Untreated Talon Cusp and 
Palatogingival Grooves

Untreated talon cusp and associated palatogingival 
grooves predispose teeth to various complications. 
Talon cusp may result in traumatic occlusion, attrition, 
caries development, cusp fracture, pulp necrosis and 
periapical pathoses. Palatogingival grooves extending 
from the cingulum of anterior tooth apically to the 
root can act as plaque-retentive areas that promote 
localised periodontal destruction, resulting in deep 
periodontal pockets and vertical bone loss. Moreover, 
the accessory canals along the groove can facilitate 
bacterial communication between the pulp and the 
periodontium. 

Management of EPL

EPLs occur as a result of pathological communication 
between the pulpal and periodontal tissues of a 

given tooth.4 The classification for EPL is illustrated 
in Figure IX. Their diagnosis requires careful 
clinical and radiographic examination, and the 
classic presentation is deep periodontal pockets 
accompanied by altered or negative response to pulp 
sensibility test. The management of EPL is complex 
because it depends on the timing of integration of 
endodontic and periodontal treatments, as well as the 
patient’s overall periodontal condition. Sequential 
treatment approaches involving root canal treatment 
followed by re-evaluation have been advocated 
in the literature.5 While some authors advocate 
simultaneous endodontic and periodontal treatment 
to address both disease components, others favour 
a more conservative approach. The latter method 
allows a healing period of up to three months and 
reassessment of the periodontal condition before 
considering further periodontal intervention.5
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In the first case presented, a sequential management 
strategy was adopted; endodontic treatment was 
initiated due to presence of pulp pathosis, followed 
by surgical periodontal intervention as there was lack 
of improvement of the periodontal pockets. Indeed, 
significant improvement has been noted in the follow-
up visit seven months after the procedure; the probing 
depth decreased from 9mm to 5mm. 

Limitations

The primary limitation of this report is the short 
follow-up period of less than one year, which limits 
the assessment of long-term treatment success and 
tooth survival. Further studies with longer follow-
up periods are required to evaluate the long-term 
outcomes of such similar cases. 

Conclusion

The management of talon cusps should be tailored 
according to the pulpal and periodontal status of 
the affected tooth. While non-surgical RCT alone 
may be sufficient in teeth with pulp necrosis and 
periapical pathoses, additional periodontal therapy 
might be needed in cases which are complicated 
by the presence of EPLs. Moreover, the complex 
pulpal anatomy associated with talon cusps may pose 
challenges during canal disinfection and obturation. 
Hence, modified endodontic approaches are needed 
to preserve tooth structure and ensure adequate 
sealing of the canal system. These cases emphasise 
the importance of individualised treatment planning 
to achieve favourable clinical outcomes in teeth with 
morphological variation.


