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Big data or data analytics involves the collection and 
analysis of large datasets to reveal patterns and trends. 
The healthcare industry historically, has generated 
large amounts of data which can potentially support a 
wide range of medical and healthcare functions such 
as clinical decision support, disease surveillance and 
population health management.1 Big data in education, 
however, needs to focus on how we can improve 
student learning and learning environments. This is 
particularly so with more and more online education 
and the development of MOOC’s. Big data will create 
more exciting paradigms of teaching and learning and 
will revolutionise how students learn and how teachers 
teach.2

Currently, universities all over the world have started 
the data gold rush by establishing learning analytics 
research groups and co-opting the services of business 
intelligence teams to mine their data reserves.3 What are 
the goals of big data in education? It is undeniable that 
the overall goal of big data within the educational system 
should be to improve student results as good students 
are an asset to society and organisations including 
teaching and learning institutions. With big data, it is 
possible to generate unique data trails of every student 
as well as determine their strengths and weaknesses 
through various algorithms, thus allowing the creation 
of more homogenous groups of students with a more 
optimal learning environment.

Some universities have reported the successful 
application of big data in their activities. Since building 
a system in 2011 and tracking thousands of decisions 
made daily by their students, Georgia State University 
in the US has seen fewer students dropping out and 
improved graduation rates. Tufts University in Boston 
uses data analytics to track research productivity and 
to look at student evaluations of teaching to better 
understand staff performance.4

Big data will also facilitate the development of mass-
customised programmes for individual students and 
improve the learning experience in real-time.2 These 

efforts will inevitably help to improve student results 
and perhaps reduce student dropout rates in colleges 
and universities. In addition, predictive analytics can 
provide educational insights in future student outcomes 
which will enable universities to develop more relevant 
programmes to meet market demands. 

One key measurement of a successful training 
programme is reflected by how successful the graduates 
perform in the job market. Big data can collate 
information on students after graduation and how they 
are performing in the job market; such information will 
be of immense value and help to future students in their 
decisions to choose the right university and the right 
programmes. 

Like all new technological tools, there are challenges 
that need to be addressed to ensure that big data is 
being used in the most efficient and beneficial manner. 
The cost of implementing systems for the use of 
big data is immense, for example, the US Department 
of Education joined a host of agencies to share 
a USD200 million initiative to begin applying big data 
analytics in their respective functions.2 So universities 
will need to determine their priorities for using big data 
and ensure that their approach in this will help support 
students, manage staff effectively and make strategic 
management decisions. The ethical use of big data is yet 
another challenge and student’s awareness and consent 
will need to be considered when designing analytics 
algorithms, particularly how and when we intervene 
in the learning analytics. The biggest challenge in 
using big data is not to overlook the cognitive element 
of improving student learning and this will require a 
significant effort from educators as well as support from 
strong analytics frameworks.

As we move forward into the 21st century, change 
is inevitable. As universities, we need to address the 
technological revolution and ensure that our products 
(graduates) are adaptable to not only survive but thrive 
in a technology-driven environment. Big data is a way 
forward to provide us with the necessary information 
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to change and adapt so that we can survive and stay 
relevant to meet the future demands of education and 
the job market. At the International Medical University, 
the establishment of a learning analytics research group 
could serve as an impetus towards our use of big data in 
transforming our education to meet 21st century needs.

Key words: Big data, learning analytics, education 
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Introduction: Assessment is an integral aspect of 
teaching. One-best-answer (OBA) items, if properly 
constructed are able to drive learning. In-house OBA 
items are notoriously poorly-constructed. The role of 
a central vetting committee is to review test items and 
ensure that they adhere to expected standards. Hence, 
the objective of this audit is to determine whether 
central vetting has improved the construct quality of 
OBA items. 

Methods: We audited the psychiatry end-of posting 
OBA items from before and after central vetting to 
compare the quality of the items before and after 
central vetting was instituted. Quality was evaluated 
on appropriateness of test content, items with higher 
cognition and items without flaws. A standard was not 
set for this first audit.

Results: Seventy six of 181 psychiatry OBAs items 
retrieved from 2011 to August 2012 had undergone 
first level (department) vetting only and the remainder 
105 (58.0%) had two levels of vetting; department and 
central vetting committee (CVC). 

Appropriateness of content increased from 92.1% to 
98.1%. Items with higher order thinking doubled from 
21.1% to 42.9%. Items with clinical scenario increased 
by 8.4% to 78.1%. Logical ordering of options however, 
remained around 50%. 

Two-level vetting markedly reduced problematic 
lead-in questions (67.1 to 13.3%), non-homogenous 
options (42.1 to 9.5%), vague and implausible options 
(39.5 to 6.7%), and spelling and grammar mistakes 
(19.7 to 5.7%).

Conclusion: Two-level vetting had improved the 
quality of OBAs and should be continued. This could 
be enhanced by training all Faculty on writing quality 
OBA items and careful selection and empowerment 
of CVC members. A re-audit is to be conducted after 
Faculty training.

IeJSME 2017 11(3): 3-9

Key words: Assessment, Vetting, One-best-answer items, 
MCQ, Quality assurance

Introduction

Assessment is an integral aspect of teaching. It can 
be formative, in-course for learning or summative, 
to determine attainment of competency for the next 
level.1,2 Formative assessment helps guide students 
on the learning outcome expected. In many medical 
schools, multiple choice questions (MCQs) are fast 
replacing essay questions because they can test across 
a broad range of topics in the curriculum.3 MCQs are 
cost-efficient as there is no limit to the number and 
location of candidates and can be conducted with 
minimal or no supervisory staff. They can be promptly 
computer-scored without examiner bias, thus facilitating 
timely feedback to candidates. 

 Nevertheless, MCQs have come under much criticism. 
The True/False MCQs used previously tend to test rare 
and obscure facts at low cognitive levels of knowledge 
and understanding3 whereas medical students need to 
develop higher cognitive levels of clinical reasoning, 
application and decision-making. Hence, the rise of the 
ubiquitous one-best-answer (OBA) or commonly called 
single-best-answer item. This consist of a stem, lead-in 
question and 4 – 5 response options of which one, is 
clearly most correct. 

Assessment drives learning.1,2 The future medical 
students must be able to manage patients. Therefore, 
assessment should mirror real-life problems faced daily 
by doctors and include relevant clinical scenarios. 
The lead-in question should focus on clinical 
features, pathophysiology, investigations, diagnosis 
or management. Response options should preferably 
be short and not contain cues, be imprecise or have 
absolute counts. The correct answer should clearly be 
the best choice and there should be no grammatical or 
spelling mistakes. Various papers have spelt out rules and 
guidelines for constructing quality OBA test items.3-7 
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Non-adherence to the accepted rules is considered an 
“item-writing flaw” (IWF).

OBA items, if well written, can test higher cognitive 
functions of clinical reasoning, application of 
knowledge and decision-making skills expected of the 
future doctors. But OBA items constructed in-house 
for low-stake exams have been found to be less than 
satisfactory and contain many IWF.8,9 Poorly constructed 
OBA items can adversely affect students’ examination 
performance.10 Items without a clinical scenario will not 
drive student’s learning towards the outcome required of 
the future doctor. 

As part of quality assurance (QA) for assessments, 
all test items must be vetted for construct quality.11 
Good construct quality in test items does not mean only 
absence of IWF but should also include quality indicators 
of higher cognition, appropriateness, relevance and 
adherence to curriculum and assessment blueprint. 

At the International Medical University (IMU) 
in Malaysia, individual Departments in the School of 
Medicine (Clinical campus), generate OBA items for 
the end-of-posting (EOP) examinations. Vetting at the 
first level is conducted at the department. A second level 
of vetting centrally at University level was introduced 
for all examinations from August 2012. The role of the 
central vetting committee is to ensure that all OBA 
items are without writing flaws and meet guidelines for 
the construction of good OBA items.3-7

The objective of this paper is to audit and evaluate 
whether the additional central vetting at University 
level has improved the quality of the OBA items used in 
the EOP examination. 

Methods

We selected all the Psychiatry OBA items used in the 
EOP examinations for Semester 7 (Year 3) from 2011 
to 2015 in the IMU. Earlier items were only vetted at 

Department level but from August 2012 to 2015, all 
items underwent an additional vetting by a Central 
Vetting Committee (CVC) appointed by the Dean’s 
office. 

We evaluated the quality of the OBA test items on 
three broad aspects: appropriateness of test item content 
for students’ level of learning, cognitive level and IWF. 

Appropriateness of Test Item

The topic and content chosen for the OBA item 
should be from within the assessment blueprint for the 
curriculum and the subject matter is relevant and/or 
important for the learners at that posting. 

Cognitive level

As practised by Ware,11 we created a 2-tier system (K1 
and K2) from the original 6-level Bloom’s taxonomy 
on cognition (Figure 1). We collapsed the lowest two 
levels ‘remembering’ and ‘understanding’ under Tier 1 
for ‘recall of knowledge’ (K1). The other four higher 
cognitive levels of ‘application, analysis, evaluation and 
creation’ were aggregated under ‘clinical application’ 
(K2).

Figure 1: Revised Bloom’s Cognitive levels: K1 and K2

Create

Evaluate

Analyse

Apply

Understand

Remember

Clinical Application
K2

Knowledge Recall
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Item Writing Flaws (IWF)

A check list for IWF was created based on the 
recommended principles for writing good OBA items.3-7 
Table I summarises the anatomy of the ideal OBA items. 
This should consist of a stem with a clinical vignette 

detailing relevant information, a clear succinct lead-
in question and four to five short response options. 
A clinical scenario is essential for all OBA items at 
clinical school level to achieve the final objective 
of training medical students into competent doctors 
capable of managing clinical problems.

The five options consist of one single best answer 
and four “distractors”. Options should be short, 
homogenous e.g. diagnoses, investigations, etc. with 
approximately similar lengths. Distractors should be 
plausible but may include common misconception. 
Ideally the item can be answered without looking at 
the options (i.e. pass the cover test). There must be no 
obvious clues or cues. Options should not be absolute 
e.g. “all of the above”, “none of the above. They should 
not be imprecise or vague e.g. may, often, sometimes, 
usually, etc. The options should be placed in alphabetical 
or numeric order for ease of answering and to prevent 
cueing. There should be no spelling or grammatical 
mistakes and non-universal abbreviations. 

IMU’s research and ethical committee recommended 
a minimum of at least three research team members, 
two of whom should be Psychiatry content experts to 
evaluate the content of the items for appropriateness 
to the curriculum and students’ level of learning. Each 
research team member evaluated the quality of the OBA 
items independently but met to discuss and decide on a 
final consensus.

Results

A total of 181 OBA items were evaluated; 42.0% (76 
items from 2011 to February 2012) had undergone only 
first level vetting at the department level and 58.0% 
(105 items from August 2012 till 2015) received a 
second vetting at the central university level (Table 2).

Table I: Recommended Guidelines for a well-constructed One-Best-Answer Item

Stem (Vignette)
An 18 year old girl has fear of crowded areas and refuses to 
leave home.

Contains relevant clinical data to answer the lead-in question

Lead-in Question
What is the most appropriate non-pharmacological 
management?

Must be succinct and can be clearly understood by students

Should pass the cover test

Options
A. Cognitive behaviour therapy
B. Desensitization
C. Interpersonal therapy
D. Psychoanalysis
E. Supportive therapy

A is the correct answer
B to E are distractors

Options
– Usually short
– Homogenous
– Plausible distractors
– Ordered logically
– No vague terms (sometimes, maybe)
– No absolute terms (all, none)
– No clues /cues

*There should be no spelling or grammatical errors in the item
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Table 2: Changes in Quality Indicators after Central Vetting

Items 
Before Central Vetting 

*N1=76 
After Central Vetting Instituted 

**N2=105 
Items with clinical scenario 53 (69.7%) 82 (78.1%)
Items with appropriate content 70 (92.1%) 103 (98.1%)
Items test higher cognition 16 (21.1%) 45 (42.9%)

Item-writing Flaws
Lead-in question not clear 51 (67.1%) 14 (13.3%)

No logical ordering of options 38 (50.0%) 53 (50.5%)
Implausible and vague options 30 (39.5%) 7 (6.7%)
Non-homogenous options 32 (42.1%) 10 (9.5%)
Spelling and grammar mistakes 15 (19.7%) 6 (5.7%)

*N1 is the total number of items without central vetting 
** N2 is the total number of items that had undergone central vetting

Figure 2: Improvement in Quality Indicators after Central Vetting
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Figure 2 shows an impressive doubling to 42.9% of 
items with higher order cognitive levels after central 
vetting. However, there was minimum change in logical 
ordering of options at about 50%. Items with clinical 
scenario increased only by 8.4% to 78.1% except in 

the February 2015 examination, when every item had 
a clinical stem. Appropriateness of item content to 
students’ assessment, already very high at 92% increased 
further after central vetting but did not reach the 
expected 100%.

Figure 3 demonstrates a marked decrease in IWF after 
two-level vetting was instituted; problematic lead-in 
questions (67.1 to 13.3%), non-homogenous options 
(42.1 to 9.5%), implausible or vague options (39.5 to 
6.7%), and spelling and grammar mistakes (19.7 to 
5.7%). 

Discussion

Pre-test vetting by department Faculty members 
and re-vetting by the CVC are important processes to 
meet accreditation requirements for quality assurance 
in assessments.11,12,13 Credit should be given to the 
Psychiatry department for producing more than 90% 

of OBA items with appropriate learning content even 
without central vetting. 

This paper demonstrates that a second vetting at 
the central level plays an important role in reducing 
technical and language flaws overlooked by the 
department. Although items with higher cognitive order 
of clinical application had doubled to 43% with central 
vetting, this is not good enough as ideally, it should be 
60-80% for a clinical school.

Logical ordering of response options remain 
unchanged at 50% despite a second vetting. A possible 
explanation is that the CVC are not aware of this rule 

Figure 3: Reduction in Item Writing Flaws (IWF) after Central Vetting

0%

10%

20%

30%

40%

50%

60%

70%

Before Central Vetting After Central Vetting

Spelling And Grammar
Mistakes

Implausible Or
Vague Options

Non-Homogenous
Options

Problem Lead-In
Questions

19.7%

39.5%

6.7%

42.1%

9.5%

67.1%

13.3%

5.7%



8

Original Article – Siew Kim Kwa, Zainab Majeed, Shane Varman IeJSME 2017 11(3): 3-9

or do not consider it important enough to warrant 
their attention. But logical ordering of options is 
very important to prevent cueing for the exam-savvy 
candidates. One of the hallmarks in MCQ examination 
is that of speed in arriving at the correct answer. 
Logical ordering helps students to quickly identify the 
required answer from the list of response options. 

We would have expected that the CVC would have 
identified most flawed items and rejected all items 
without a clinical scenario to test clinical reasoning 
and decision-making. One possible explanation for the 
continual presence of IWF despite two-level vetting 
could be due to late submission of additional test items to 
replace flawed ones. Due to tight examination timelines, 
central vetting could have been bypassed. 

In February 2015, the CVC ensured that every OBA 
item had a clinical scenario. This means that adherence 
to guidelines for quality construct of test items is 
possible but require selection of CVC members who 
are well-versed with the guidelines and enforcement. 
The quality of vetting depends substantially on the 
capacity and capability of its members. Both Shahid12 
and Gopalakrishnan13 recommended a formal structure 
for the vetting process. CVC members who are 
well-versed with the principles of good test item 
construct should be formally appointed by the 
University and the Chairperson and empowered to 
enforce the regulations. CVC members should be 
well-trained in evaluating and detecting flawed test 
items and at least one content expert must be present 
during the discussion. 

Due to teaching and other administrative duties, 
CVC members may not all be present at every vetting 
session. It is recommended that to maintain quality 
assurance in assessments and to reduce vetting time, 
all Faculty should be trained and given a chance to be 
part of the CVC to enable them to be familiar with 
recommended guidelines and the vetting procedure. 
Otherwise faced with time constraints, CVC may just be 
confined to evaluating language and ignoring technical 
and content issues. 

In conclusion, second-level central vetting is essential 
and does make a significant difference in constructing 
quality test items for quality assurance in assessment. 
The use of a prescribed structure and protocol of 
question setting, deadline for submission and vetting 
can ensure a consistently high standard of assessment 
items. It is recommended that for continuing quality 
assurance in assessment, all Faculty should be trained 
on writing quality items. The Faculty involved will be 
informed of the audit results and the recommendations 
for vetting and training. Following a time span of about a 
year, another audit will be conducted to look for further 
improvement. 
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Background: Medical schools are escalating changes 
to meet the need for doctors competent to work in the 
era of precision medicine. Information on the current 
level of awareness of precision medicine among medical 
students can help effect the necessary changes in the 
medical curriculum. A cross-sectional comparative 
study was done to assess the knowledge, attitude and 
perception toward the practice of precision medicine 
among junior and senior medical students in a medical 
school in Malaysia. 

Materials and Method: A survey instrument measuring 
attitude toward precision medicine, perceived 
knowledge of genomic testing concepts, and perception 
toward ethical consideration related to precision 
medicine, was distributed to junior and senior medical 
students. Comparisons were made between senior and 
junior medical students.

Results: Only about one-third of the 356 respondents 
had heard of precision medicine although 92.7% 
expressed interest to learn more about precision 
medicine. Overall, junior and senior medical students 
had positive attitude toward the adoption of genome-
guided prescribing and precision medicine but were 
uncomfortable with their knowledge of genomic testing 
concepts. Both junior and senior students were largely 
well grounded in their understanding of ethical issues 
related to precision medicine. 

Conclusions: Knowledge of precision medicine was low 
among junior and senior medical students. Although 
the students supported the use of precision medicine, 
they did not feel adequately prepared to apply genomics 
to clinical practice. Their perceptions on ethical issues 
related to precision medicine were sound. Seniority did 
not appear to influence the perceptions of the students. 

IeJSME 2017 11(3): 10-19

Keywords: precision medicine, personalised medicine, 
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Introduction

Precision medicine is an emerging approach for disease 
treatment and prevention that takes into account 
individual variability in genes, environment, and 
lifestyle for each person.1 It enables healthcare providers 
to tailor treatment and prevention strategies to people’s 
unique characteristics, including their genome sequence, 
microbiome composition, health history, lifestyle, and 
diet. 

Medical students, who are future doctors, may not be 
prepared for work in the era of precision medicine. In a 
study of 212 medical students in a US medical school, 
80% of the students supported the use of precision 
medicine but only 6% felt their medical education had 
adequately prepared them.2 In Malaysia, a survey of 1500 
pharmacists and physicians showed they had poor to 
fair knowledge of pharmacogenomics with nearly 50% 
of them reported receiving no formal teaching on the 
subject matter in undergraduate school.3 Medical schools 
have been accelerating changes in reshaping medical 
education in response to the challenge of producing 
doctors capable of working in a technologically-
enhanced environment and to keep their curriculum 
relevant and up to date.4-6

The objective of this study is to assess and compare the 
knowledge, attitude and perception towards precision 
medicine and issues related to it, between medical 
students in their first and final years of clinical studies in 
a private medical institution in Malaysia. 

Materials and Methods

Definition of precision medicine

Although often used interchangeably with 
‘personalised medicine’, the term ‘precision medicine’ is 
preferred because it encompasses a wider scope wherein 
individuals can be classified into subpopulations that 
differ in their susceptibility to a particular disease 
or their response to as specific treatment. The term 
‘personalised medicine’ is often misinterpreted as 
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implying that unique treatments can be designed for 
each individual which is not entirely accurate.7 In this 
paper, the broader meaning of precision medicine is 
implied when these two terms are used.

Study site and sample size calculation

This cross-sectional survey was conducted from 
4th to 19th August 2016 at the clinical campus of the 
International Medical University (IMU), Malaysia. The 
inclusion criteria were medical students who were in 
their first clinical years (semesters 6 and 7, or 3rd year 
of medical studies) or final clinical years (semesters 9 
and 10, or 5th year of medical studies). For the sake of 
brevity, the former and latter are referred to as junior and 
senior students, respectively. Junior and senior medical 
students were chosen for the purpose of comparison to 
determine if there were differences in their responses as 
the latter were presumed to have acquired more medical 
knowledge, skills and maturity.

The sample size required for statistical significance was 
calculated to be 202 assuming 95% confidence interval 
with 5% margin of error. 

Survey tool and recruitment of students

The survey tool was a questionnaire that was divided 
into five sections. Section 1 contained questions 
designed to assess their awareness of what is precision 

medicine and from where did they first hear about 
precision medicine. Sections 2 and 3 contained questions 
adapted from the Evidence-based Practice Attitude 
Scale Adapting Genome-informed Interventions 
(EBPAS-GII) to assess their attitude and knowledge 
toward the practice of precision medicine.2,8 Responses 
were registered using a 4-point Likert scale ranging 
from 1: not at all; 2: to a slight extent; 3: to a moderate 
extent and 4: to a great extent (Table 1). The section on 
attitude had 8 questions of which the first 4 questions 
(questions 1 – 4 in Table 1) were ‘openness’ items while 
the latter 4 (questions 5 – 8 in Table 1) were ‘divergence’ 
items. A brief description of what is precision medicine 
was incorporated into the survey tool between sections 
1 and 2, so that students who responded that they have 
never heard of precision medicine may be aware of the 
definition’s ambit before proceeding with the rest of the 
survey tool.

Section 4 assessed perception toward ethical 
considerations related to the issue of pharmacogenomics 
(Table 1) using the same Likert scale previously 
described. Section 5 contained two questions designed 
to determine the interest of students toward the 
learning of precision medicine and their preferred 
method of acquiring knowledge in precision medicine. 
The responses for this last item were not mutually 
exclusive as the students were allowed to pick one or 
more answers (Table 1). 

Table 1: Survey tool to assess awareness, attitude, knowledge, ethical perception and learning preference toward the 
practice of precision medicine.

Area of assessment and response options (in italics)
Section 1: Awareness of precision medicine
1. Do you know what precision medicine is? (Yes/No)
2. If you have heard of precision medicine, where did you hear it from? (Healthcare providers/lectures /internet/newspaper/

peers)
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Area of assessment and response options (in italics)
Section 2: Attitude toward adoption of genome-guided prescribing and precision medicine*
1. I would be willing to use new types of therapy or interventions to help my patients.
2. I would be willing to use a patient’s genetic information to guide my decision in clinical practice.
3. I would be willing to try genome-guided prescribing tools that are created by researchers.
4. I would be willing to use genome-guided prescribing in my career.
5. I feel that clinical experience is more important than using a patient’s genetic information to make decisions.
6. I would not be willing to prescribe different medications or doses of medications based on a patient’s genetic information.
7. I feel that clinicians know better than academic researchers on how to treat patients based on a patient’s genetic 

information.
8. I feel that research-based genome-guided prescribing tools are not clinically useful.

Section 3: Perceived knowledge of genomic testing concepts†

1. How comfortable are you in your knowledge about basic genomic testing concepts and terminology (e.g. molecular genetic 
test, chromosomal genetic test, biochemical genetic test)?

2. How comfortable are you in your knowledge about pharmacogenomics (a study of how genes affect a person’s response 
to drug)?

3. How comfortable are you in your knowledge about genetic variation predisposing to common diseases (such as diabetes, 
kidney and heart disease)?

4. How comfortable are you in your knowledge about next generation sequencing (a DNA sequencing technology which can 
be used to capture a broad spectrum of gene mutation)?

Section 4: Perception toward ethical considerations related to precision medicine*
1. I feel that pharmacogenomics may be used to promote ethnic/racial stereotypes.
2. I feel that pharmacogenomics may broaden the healthcare gap between the rich and poor.
3. I feel that pharmacogenomics may lead to insurance discrimination.
4. I feel that pharmacogenomics may lead to employment discrimination.

Section 5: Preference for learning about precision medicine.
1. Are you interested in broadening your knowledge in precision medicine? (Yes/No)
2. If yes, what is your preferred method of learning? (Pre-university course work/ undergraduate pharmacogenomics 

education/ postgraduate pharmacogenomics education/ seminar or workshop/ ward rounds)

*Response options: 1: not at all; 2: to a slight extent; 3: to a moderate extent; 4: to a great extent
†Response options: 1: not comfortable at all; 2: not very comfortable; 3: comfortable; 4: very comfortable
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Prior to its distribution, the survey tool was piloted 
on 16 semester 8 students that were excluded from 
this study. These students were able to answer all the 
questions in the survey tool within 20 minutes and their 
responses were determined to be suitable for analysis. 

Recruitment of students were done at their respective 
end-of-semester examination results day where all the 
students were expected to be present. The students were 
first briefed about the objectives of the survey before 
the hard copies of the survey tool were distributed. 
Participation was voluntary and written consent was 
obtained from the students. The students were allowed 
20 minutes to complete the questionnaire without 
assistance. 

Statistical analysis

Data was presented in mean or percentage where 
appropriate. Descriptive analysis was used to delineate 
the demographic data of the respondents. For the 
purpose of discussion, responses from the Likert scales 
were pooled into binary values, i.e. scores 1 and 2 were 
grouped as ‘disagree’ or ‘uncomfortable’ and scores 3 and 

4 were grouped as ‘agree’ or ‘comfortable’ depending 
on the context of the item asked. The independent 
Student’s t-test was used to compare the means between 
first year and final year students. A p value of <0.05 with 
95% confidence interval was considered significant. 
All statistical analyses were performed using the 
Statistical Package for the Social Sciences (SPSS) 
version 20 for Windows 7. 

Results

Demography and awareness of precision medicine

Two hundred and twenty five junior and 201 senior 
medical students, totaling 426, were eligible to 
participate in the study. One hundred and ninety junior 
and 166 senior students eventually participated in 
the study, giving response rates of 84.8% and 82.6%, 
respectively (Table 2). Approximately one-third of the 
students, 68 (35.7%) juniors and 62 (37.3%) seniors, 
have heard of precision medicine and they learned it 
from lectures, healthcare providers and the internet 
(Table 2).

Table 2: Awareness of precision medicine among junior and senior medical students (N = 356)

Items 1st YEAR (%) FINAL YEAR (%) TOTAL (%)
Number of students 190 (100) 166 (100) 356 (100)
Number of students aware of precision medicine 68 (35.7) 62 (37.3) 130 (36.5)
Source of information from which the students learned about precision medicine
Healthcare providers 30 (15.7) 27 (16.2) 57 (16.0)
Lectures 51 (26.8) 42 (25.3) 93 (26.1)
Internet 29 (15.2) 17 (10.2) 46 (12.9)
Newspaper 18 (9.47) 10 (6.0) 29 (8.1)
Peers 11 (5.7) 9 (5.4) 20 (5.6)
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Attitude toward adoption of genome-guided prescribing 
and precision medicine

The majority of junior and senior medical students 
agreed with the ‘openness’ items (questions 1 – 4 
in Table 3) with junior students being more open 
compared to their seniors with regard to questions 2, 3 
and 4: willingness to use a patient’s genetic information 
to guide decision in clinical practice (164 (86.3%) vs 
139 (83.7%), p = 0.001); willingness to try 
genome-guided prescribing tools created by researchers 
(153 (80.5%) vs 127 (75.5%), p = 0.023); and 
willingness to use genome-guided prescribing in their 
career (152 (80.0%) vs 127 (75.5%), p = 0.006). 
In the divergence items (questions 5 – 8 in Table 3), 
the majority of students, 148 (77.9%) juniors and 
149 (89.8%) seniors, agreed with question 5 (I feel 
that clinical experience is more important than using 
a patient’s genetic information to make decisions) and 
question 7 (I feel that clinicians know better than 
academic researchers on how to treat patients based on 
a patient’s genetic information) with senior students 
feeling more emphatic compared to the junior students 
for question 7 (128 (77.1%) vs 120 (63.2%), p = 0.017). 
The majority of students disagreed with question 6 
(I would not be willing to prescribe different medications 
or doses of medications based on a patient’s genetic 
information) and question 8 (I feel that research-based 
genome-guided prescribing tools are not clinically useful) 
with junior students feeling more emphatic compared to 
the senior students for question 6 (128 (67.3%0 juniors 
vs 93 (56.0%) seniors, p = 0.007); and question 8 
[145 (76.3%) juniors vs 112 (67.5%) seniors], p = 0.061). 

However, for question 8, the difference in responses was 
not statistically significant. 

Perceived knowledge of genomic testing concepts

The majority of junior and senior students were 
uncomfortable with all the items in this section 
(Table 3). Statistical significance was present for 
responses in question 1 (How comfortable are you in 
your knowledge about basic genomic testing concepts 
and terminology?) and 2 (How comfortable are 
you in your knowledge about pharmacogenomics?) 
where junior students reported being more ill at ease 
compared to senior students (Question 1: 154 (81.0%) 
vs 121 (72.9%), p = 0.009; Question 2: 162 (85.3%) vs 
133 (80.1%), p = 0.040); respectively).

Perception toward ethical considerations related to 
precision medicine 

Both junior and senior students were almost equally 
divided with regard to the item in question 1 (I feel 
that pharmacogenomics may be used to promote ethnic 
/ racial stereotypes). The majority of students agreed 
with the items in questions 2, 3 and 4 (I feel that 
pharmacogenomics may broaden the healthcare gap 
between the rich and poor; I feel that pharmacogenomics 
may lead to insurance discrimination; I feel that 
pharmacogenomics may lead to employment 
discrimination; respectively) with no statistically 
significant difference between junior and senior students 
(Table 3). The responses of junior and senior students 
did not differ significantly for all the questions in this 
section. 
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Table 3: Attitude, knowledge and ethical perception toward precision medicine.

Items
JUNIOR* SENIOR*

Disagree Agree x– Disagree Agree x– P
Attitude toward adoption of genome-guided prescribing and precision medicine 
1. I would be willing to use new 

types of therapy or interventions 
to help my patients.

15 174 3.25 6 160 3.21 0.515

2. I would be willing to use a 
patient’s genetic information 
to guide my decision in clinical 
practice.

25 164 3.20 27 139 2.98 0.001

3. I would be willing to try genome-
guided prescribing tools that are 
created by researchers.

36 153 3.07 39 127 2.91 0.023

4. I would be willing to use genome-
guided prescribing in my career.

37 152 3.07 39 127 2.87 0.006

5. I feel that clinical experience 
is more important than using a 
patient's genetic information to 
make decisions.

41 148 3.16 17 149 3.30 0.073

6. I would not be willing to prescribe 
different medications or doses of 
medications based on a patient's 
genetic information.

128 61 2.20 93 73 2.41 0.007

7. I feel that clinicians know better 
than academic researchers on 
how to treat patients based on a 
patient's genetic information.

70 120 2.76 38 128 2.95 0.017

8. I feel that research-based 
genome-guided prescribing tools 
are not clinically useful.

145 45 2.08 112 54 2.22 0.061

Items Uncomfortable Comfortable x– Uncomfortable Comfortable x– P
Perceived knowledge of genomic testing concepts†

1. How comfortable are you in your 
knowledge about basic genomic 
testing concepts and terminology 
(e.g. molecular genetic test, 
chromosomal genetic test, 
biochemical genetic test)?

154 36 1.78 121 45 2.01 0.009
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2. How comfortable are you 
in your knowledge about 
pharmacogenomics (a study 
of how genes affect a person’s 
response to drug)?

162 28 1.71 133 33 1.88 0.040

3. How comfortable are you in your 
knowledge about genetic variation 
predisposing to common diseases 
(such as diabetes, kidney and 
heart disease)?

111 79 2.26 93 73 2.38 0.154

4. How comfortable are you in your 
knowledge about next generation 
sequencing (a DNA sequencing 
technology which can be used to 
capture a broad spectrum of gene 
mutation)?

145 46 1.92 121 45 2.04 0.181

Items Disagree Agree x– Disagree Agree x– P
Perception toward ethical considerations related to precision medicine
1. I feel that pharmacogenomics may 

be used to promote ethnic/ racial 
stereotypes.

82 108 2.55 74 92 2.50 0.558

2. I feel that pharmacogenomics 
may broaden the healthcare gap 
between the rich and poor.

65 125 2.85 45 121 2.91 0.507

3. I feel that pharmacogenomics may 
lead to insurance discrimination.

46 144 3.07 34 132 3.10 0.739

4. I feel that pharmacogenomics 
may lead to employment 
discrimination.

72 119 2.83 52 114 2.89 0.508

x–: mean score for this item derived from responses according to the Likert scale; *Number of respondents under each category. 
P value derived comparison of means between first and final year students using the independent Student-t test with 95% 
confidence interval.
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Preference for learning about precision medicine

Three hundred and thirty (92.7%) of the medical 
students surveyed said they were interested to broaden 
their knowledge in precision medicine. Thirty-three 
percent indicated seminars or workshops as the preferred 
source of knowledge transfer, 23% preferred learning 
about it after graduation (postgraduate education), 
21% preferred learning about it during their 
undergraduate studies, 14% preferred to learn about it 
while on the job in the hospital (ward rounds), and 9% 
indicated they preferred to have learned about it before 
entering undergraduate medical school. 

Discussion

The practice of medicine is increasingly technology-
driven and technology-enabled. Technological advances 
in genomics and precision medicine demand that future 
doctors to be competent in the use of these new tools 
in their day-to-day clinical work. Traditionally medical 
institutions have been relatively slow to respond to the 
changes in medical practice and the medical curriculum 
of today may not be equipped to produce such doctors 
although many medical schools are already working 
together to accelerate change in medical education to 
meet the demands of future medicine.9 

The IMU has an integrated system-based curriculum 
and uses a variety of approaches in its teaching-learning 
activities. Early exposure of medical students in the IMU 
to clinical experiences provides opportunities for them 
to appreciate the application of basic sciences in clinical 
practice. This study explored the attitude, knowledge 
and ethical perception of medical students of the IMU 
to identify potential challenges and opportunities for 
improvement in the IMU’s medical curriculum to meet 
the demands of medical practice in the era of precision 
medicine. There were 356 respondents, with 190 junior 
students and 166 senior students. 

Overall, in regard to openness to the adoption of 
genome-guided prescribing and precision medicine 

(items 1 to 4 in the assessment of ‘attitude’ in Table 3), 
both junior and senior students had positive attitudes 
even when this diverged from the usual practice except 
in two divergent items where both groups of students 
disagreed on: ‘I feel that clinical experience is more 
important than using a patient’s genetic information to 
make decisions’; and ‘I feel that clinicians know better 
than academic researchers on how to treat patients 
based on a patient’s genetic information’ (Table 3). 
This is in contrast to the findings of Eden et al on 
medical students from a US medical school where the 
students were agreeable to all the items in the divergent 
questions regardless of the year of studies.5 The US 
medical school students had received training in the 
traditional curriculum with didactic learning in the first 
two years and clinical training in the third and fourth 
year whereas IMU students were trained using a system-
based approach with emphasis on early clinical exposure. 
The early clinical exposure may have influenced the 
rather pragmatic attitude of the IMU students for they 
recognised that clinical experience and acumen are 
important in the day-to-day clinical practice in Malaysia 
rather than being wholly dependent on information 
derived from the patients’ genome. The relative lack of 
exposure of the IMU students to genome-based clinical 
decision making in the hospital where such facilities are 
relatively rare may also be a contributing factor. 

Perceived knowledge of genomic testing concepts 
were low in both junior and senior students. 
In particular, the junior students were more unfamiliar 
with basic genomic testing concepts and terminology, 
and knowledge of pharmacogenomics compared 
to senior students (p < 0.05, Table 3). There were 
no differences between the two groups of students 
concerning their knowledge about genetic variation 
predisposing to common diseases, and their knowledge 
of genetic sequencing. This suggests that the students 
had inadequate exposure to pharmacogenomics in their 
medical education and the need for greater integration 
and emphasis of topics related to precision medicine 
into the IMU medical curriculum.
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Despite the relatively low knowledge of 
pharmacogenomics, junior and senior students appeared 
to hold the same view about the possible ethical dilemma 
and concerns associated with precision medicine such 
as the broadening of healthcare gap between those 
who can afford and those who cannot; insurance 
discrimination and employment discrimination. There 
were no difference between the two groups of students 
in regards to these three items (p > 0.05, Table 3). 
Interestingly both groups of students appeared to be 
rather ambivalent (mean values at or near 2.5, Table 3) 
about whether pharmacogenomics may promote ethnic 
or racial stereotypes. Malaysia has a multicultural society 
and as such, racial or ethnic stereotyping is almost always 
inevitable especially when national policies appear to 
favor one ethnic group over other groups.10 For these 
students, the impact of pharmacogenomics adding on 
to the existing ethnic stereotyping in Malaysia may be 
moot. 

An overwhelming 92.7% of the students indicated 
that they wanted to learn more about precision medicine 
and most of them preferred to acquire the knowledge 
while they are still in medical school. This suggests that 
the students felt precision medicine is best learned by 
its integration into the existing medical curriculum 
and delivered via workshops, seminars and in clinical 
practice in the hospital wards. 

The rapid pace of genomic discoveries and advances in 
translational research are slowly but gradually outpacing 
the ability of clinicians to include such information 
in their medical practices.11 While some believed this 
education gap to be a potential rate limiting factor in 
the clinical adoption of genomics in medicine, others are 
of the view that the lack of visible interactive decision 
support systems, like an app on a mobile device, that 
can quickly interpret genomic data and translate them 
into practical clinical information that can be used by 
physicians, may indeed be the rate limiting factor.12,13 

The latter believed the medical fraternity would readily 
adapt to any changes in the practice of medicine in the 
future, just as it has successfully adapted in the past.13

Regardless of the views and despite the uncertainty 
about how or what is the practice model for genomics 
and precision medicine in the day-to-day routine clinical 
practice of the future, the general consensus is that 
clinicians and all other healthcare providers must begin 
preparing for such an eventuality.14 This preparation 
must start from the premedical level, through medical 
school and residency and all the way to specialty training 
and should encompass the learning progression from 
basic concepts in genetics and genomics to describing 
the role of genetic variation in health and disease; 
on to the application of the learned skills and the 
formulation of differential diagnoses using information 
from genetic tests.13 To this end, several professional 
institutions are in the process or have developed 
frameworks, guidelines and expected core competencies 
of genomics to be incorporated into the education of 
healthcare providers.12 Some medical schools are already 
implementing novel approaches to help their students 
acquire competency in understanding and analysing raw 
genome-derived data such as the “Practical Analysis of 
Your Personal Genome” course where medical students 
were asked to analyse their own personal genome and 
learn about genomics in the process.12 

To integrate the principles and application of medical 
genomics into the undergraduate medical curriculum 
will require the development of frameworks, guidelines 
and identified core competencies as well as methods 
for its delivery and evaluations; as well as taking into 
consideration the challenges to its implementation 
such as the lack of funding, infrastructure and expertise; 
and the slow adoption of genetic technology in clinical 
practice resulting in lack of good examples for students 
to emulate.14 

Study limitations

A limitation of this study is that the survey tool was 
distributed to students in a single medical school in 
Malaysia. Therefore, the results from this study cannot 
be generalised to represent students from other medical 
institutions in the country. Additional assessment of the 
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survey tool in other medical institutions in the country 
would be advantageous. Another limitation is that this 
study was designed to measure perceived knowledge 
and ability in genomics. This may or may not actually 
correlate with actual knowledge and skills possessed 
by these students. Unintended bias may have occurred 
as the students were exposed to a brief description of 
precision medicine prior to answering certain related 
sections of the survey tool. Finally, the cross-sectional 
design of this study limits the ability to conclusively 
determine as to whether differences between junior 
and senior students can be attributed to their level of 
maturity or to the depth of their medical knowledge.

Conclusion 

The interest in precision medicine was high and 
there was overall positive attitude among medical 
students in this study toward precision medicine. 
However, they did not feel prepared to practise precision 
medicine. Their perceptions on ethical issues were 
sound and may be invaluable to help them navigate 
the potential minefield of controversial issues related 
to precision medicine in their medical practice in the 
future. The results of this study suggest there may be 
a need to introduce and integrate the principles and 
application of genomics into the undergraduate medical 
curriculum in order to produce doctors that are able to 
work in an era of precision medicine. 
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Background: It is an undeniable fact that exposure to 
tobacco smoke from the ambiance poses harmful effects 
to human health. Although many countries including 
Malaysia have imposed smoking bans and restrictions 
in indoor and outdoor public places, yet, to achieve a 
zero exposure to tobacco smoke from one’s surroundings 
remains a challenge. 

Objective: The objectives of this study were to 
determine the second-hand smoke (SHS) knowledge 
and percentage of exposure among adults of rural Pedas, 
Negeri Sembilan and assess the association between 
socio-demographics and knowledge of SHS among these 
adults. 

Methods: A cross sectional study with convenient 
sampling was carried out on 485 adults in Pedas, 
Negeri Sembilan. The instrument used was a validated 
questionnaire which was adapted with permission to suit 
the sample under study. The data collected were analysed 
with SPSS Statistics for Windows, Version 24.0.

Results: The percentage of SHS exposure among the 
non-smoking adults in rural Pedas, Negeri Sembilan 
was high (95.5%). More than 30% of the non-smoking 
respondents reported a daily exposure to SHS. The 
adults from this study however have good knowledge of 
SHS effects on health. A Mann-Whitney U test result 
revealed that knowledge on SHS scores was significantly 
higher for the non-smokers than that of smokers 
(U=17645, p < .001, r=.18). The top three locations 
identified as the most common places for SHS exposure 
were restaurants (38.9%), followed by workplace 
(26.2%) and home (19.4%).

Conclusions: The percentage of SHS exposure among 
the non-smoking adults of rural Pedas, Negeri Sembilan 
is high. Although the adults in this study have good 
knowledge of SHS health consequences, yet they are 
unavoidably exposed to SHS because smoking still 
occurs within their home, workplaces and public places. 
Our findings suggest the need for more comprehensive, 
assertive and strongly enforced policies to ban smoking 
in public areas, not only in this community but all across 
Malaysia. 

IeJSME 2017 11(3): 20-29
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Introduction

Exposure to ambiance tobacco smoke among the 
general population of the world takes place every day. 
According to WHO Report on the Global Tobacco 
Epidemic 2011, tobacco use causes major economic 
damage and kills nearly six million people every year. 
It is estimated that the mortality rate would exceed one 
billion worldwide if no steps are taken to prevent this 
from happening. This not only includes the ones who 
use tobacco but also the ones around them, which is 
known as second-hand smoking. Second-hand smoking, 
otherwise known as passive or involuntary smoking 
is defined as persons (other than the intended active 
smoker) who inhale the smoke emitted from other 
people’s cigarettes, cigars, or pipes.1 According to the 
World Health Organisation, the smouldering tobacco 
smoke contains more than 4000 chemicals, out of which 
250 are harmful and more than 50 have been found 
to be carcinogenic.2 Evidence shows that the harmful 
chemicals released from the burning of tobacco are 
implicated in more than 890,000 premature deaths per 
year.2,3 Second-hand smoking actually kills more than 
600,000 non-smokers every year, which makes it a major 
threat to the society.4 The Malaysian National Health 
and Morbidity Survey 2015 reported that overall, 37.1% 
(8.09 million) of Malaysian adults aged 15 years and 
above were exposed to SHS at home.

A study held in Saudi Arabia states that exposure 
to SHS among adolescents is quite high, with 32.7% 
exposed at home, 49.3% exposed outside the house and 
overall environmental exposure of 25%. The highest 
exposure to SHS were among the adolescents who 
are secondary school students, male, aged more than 
16 years old and living with neither parent. It is also 
high among adolescents whose fathers have no formal 
education.5
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In Malaysia, many policies are in action against 
smoking and multiple campaigns are held with health 
warnings to provide information to public about the 
dangers of smoking and as well as SHS. Despite all 
these actions, smoking rates in Malaysia remain high 
with an estimated 7.6 million exposed to SHS at home 
and 2.3 million people exposed to SHS indoors at 
their workplace. At the same time, 10,000 people die 
from SHS and other smoke related illnesses annually.4 
An estimated 8.6 million people are also exposed to 
SHS in restaurants. 

A study done in Malaysia by Monash University 
stated that 87.4% did not like people smoking around 
them and 95.6% did not like people smoking in their 
house. Startlingly, the study also stated that awareness 
about SHS is lower in urban areas. As SHS is dangerous 
and is already a global epidemic, steps should be taken to 
reduce the impact it has on people who are non-smokers, 
as it affects them largely as well.4

SHS is dangerous due to its toxic constituents, which 
can cross the placenta and directly affect the foetus 
causing many neonatal complications. Knowledge 
of SHS plays an important role in minimising the 
incidence of low birth weight and other neonatal 
morbidities among pregnant women. A study conducted 
at a tertiary care rural hospital in India shed light on 
the limited knowledge possessed by respondents on the 
effects of SHS in a foetus whereby only 11% were aware 
of this. Majority of the respondents were aware of the 
presence of adverse effects but were unable to describe 
at least one condition. Most of the respondents came 
to know of the information regarding SHS mainly 
through television. However, they claimed to have not 
received particular information regarding the adverse 
effects on a foetus from any source. Lack of information 
regarding the effects of SHS on a foetus was found to be 
the main issue resulting in lack of avoidance behaviour 
to SHS exposure.6 Another study conducted in Jordan 
revealed that 34.6% of the participants were undecided 
on the effects of SHS on low infant birth weight but 
the majority were aware that SHS causes low birth 

weight (61.2%).7 Moreover, it was revealed that the 
majority of respondents had suitable knowledge of the 
negative health impacts of SHS on adults and children. 
In a similar study, 90.9% of participants were aware that 
long-term exposure to SHS was harmful to their health. 
Moreover, 89.9% were aware that children’s health was 
affected by long-term exposure to SHS. This difference 
in knowledge can be attributed to education level. 
The study conducted in Jordan involved university 
students contrasting with the rural population where 
majority (46.79%) acquired only secondary level 
education.8

A study conducted in Mumbai, India found that 
women from lower economic strata are more likely to 
be exposed to tobacco smoke. In the study conducted, 
only a minority (18.07%) were able to identify at least 
one adverse effect of passive smoking indicating the 
need for awareness. Furthermore, results of multivariate 
logistic regression analysis showed that education level 
and marital status were significantly related to knowledge 
of adverse effects. Better knowledge of adverse effects to 
health was present among married women and formally 
educated women compared with widowed women and 
women without formal education.9

Tobacco affects almost every organ in the human body. 
A study conducted by Haddad et al.7 revealed that 75.5% 
of respondents were aware that SHS causes heart disease 
and lung cancer in non-smokers. In another study, only 
7.30% of women were convinced that warnings present 
on tobacco products would effectively prevent smoking. 
In addition to media, majority (68.46%) of women 
claimed gaining knowledge of adverse effects through 
the public.

A study conducted in Madinah, Saudi Arabia revealed 
a decreasing risk effect of knowledge on the adverse 
effects of smoking and beliefs of adolescents that SHS 
is harmful which indicated the need for awareness in 
schools and families. Adolescent’s smoking status, close 
friends smoking, parental smoking and living with 
neither parent are factors associated with a high risk of 
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SHS exposure. Educated parents and better knowledge 
among adolescents were factors which reduced the 
risk of SHS exposure.5 This indicates that preventable 
approaches could address knowledge and beliefs of SHS. 
A study conducted in Michigan found that having 
a higher income was associated with having better 
knowledge regarding passive smoking. Furthermore, the 
study showed that knowledge, attitude and preventive 
efforts were highly correlated, but none of these were 
shown to correlate with age.10 In a study conducted 
in Malaysia, 85.8% agreed that smoke puffed out by 
smokers was SHS but relatively less agreed that smoke 
from burning end of cigar should be included as SHS 
(55.4%). A total of 74.4% agreed that the health of 
people nearby a lit cigar in an ash tray could be affected 
by SHS. Furthermore, 89.9% associated SHS with a 
decrease in lung function and 88.4% agreed that long-
term exposure to SHS increases the risk of lung cancer.11

A study conducted in the U.S. found that 88% of 
non-smokers perceived SHS exposure as a risk factor 
for asthma while this was reduced significantly among 
smokers (79%). Overall, more participants identified an 
association between SHS and childhood asthma than 
any other condition. Majority (86%) of the respondents 
agreed that frequently smoking in the same room or 
car as a child could be related to asthma in the child 
and 72% viewed this could be related to frequent colds 
along with 67% who associated SHS with pneumonia.12 

Several studies were conducted to determine public 
perception of SHS on children’s health. In 2005, a study 
conducted by Winickoff et al.4 showed that 84.1% of 
smokers and 95.4% of non-smokers viewed SHS as a 
factor which affects children’s health adversely. It was 
discovered that current smokers and previous smokers 
were less likely to perceive the adverse effects of SHS on 
a child’s health compared with current non-smokers and 
respondents who had never smoked.

There is no safe level of exposure to SHS and it can 
cause serious health problems, including but not limited 
to cardiovascular and respiratory diseases (coronary 
heart disease, chronic obstructive pulmonary diseases, 

lung cancer) in adults, low birth weight in pregnant 
mothers, middle ear disease in children and sudden 
death in infants.2,13 Long term exposure to tobacco smoke 
has been shown to have a more serious negative health 
impact on children as compared to adults.11 Hence, 
research points towards the fact that second-hand 
smoking is equally injurious to health as smoking, and 
measures must be taken to curb its prevalence. In order 
to combat the alarming rates of second-hand smoking, 
one has to assess the exact nature of the problem in the 
community, i.e. the prevalence and density of smoking 
and second-hand smoking, the knowledge of people 
about second-hand smoking and their attitude towards 
the problem. 

In view of this concern, we decided to carry out 
a community health survey in Pedas, a rural town 
located in Negeri Sembilan, Malaysia. Studies have 
shown that due to the changes in smoking trends, it is 
expected that more tobacco related deaths will occur in 
underdeveloped and developing areas.3 This could be 
because of the lack of knowledge related to the adverse 
consequences of smoking and SHS. This made Pedas a 
good focus of study to assess the condition of second-
hand smoking in the community. The objectives of this 
study were to determine the second-hand smoke (SHS) 
knowledge and percentage of exposure among adults of 
rural Pedas, Negeri Sembilan and assess the association 
between socio-demographics and knowledge of SHS 
among these adults.

Methodology

This was a cross sectional descriptive survey where 
a non-probability convenient sampling technique was 
applied to recruit the respondents from rural Pedas, 
which was situated in the southeast of Kuala Lumpur. 
This method allowed us to recruit our respondents 
within the time constraints of this study. Our targeted 
respondents were adults of varying socioeconomic 
statuses, from aged 18 years and above, genders of 
all races and smokers and non-smokers. In view of 
the elongated geographical pattern of Pedas with its 
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scattered distribution of the housing areas, sampling 
was conducted within a 3.5 km quadrant of 
radius with Klinik Kesihatan Pedas as the centre. 
The sampling size was calculated with Raosoft software, 
basing on a margin error of 5% and confidence level 
of 95%. The estimated population size (N) was 
16,900. The calculated sample required was 500, 
with an attrition rate of 20%. 

Data collection was done via questionnaire through 
face-to-face interviews. The questionnaire was adapted 
with permission from a questionnaire developed by 
Nor Afiah et al.11 to suit its use for rural site study. 
The questionnaire was pre-tested prior to distribution. 
It consisted of three sections which were the 
(i) socio-demographic details, including gender, age, 
race, education level, income and smoking status, 
(ii) exposure to SHS and (iii) knowledge on SHS 
exposure. 

The data were analysed with SPSS Statistics for 
Windows, Version 24.0. Descriptive statistic was used to 
determine the prevalence of SHS and non-parametric 
tests were used to analyse the association between 
socio-demographics and knowledge on SHS. 

This study was part of the project required by the IMU 

MBBS Semester 5 Community Health Survey module. 
Consent, study information sheet and the questionnaire 
were distributed to all respondents who agreed to 
participate in this study. All completed questionnaires 
were given a designated code with the utmost regard for 
confidentially and anonymity.

Results

The response rate attained from this study was 97% 
(N=485). Table 1 presents the socio-demographics of 
the respondents. The gender of the respondents was 
almost equal, with male comprising 52.2% and female 
comprising 47.8%. The age of the respondents was 
grouped into 18 – 49 years old (79.6%), 50 – 65 years 
old (16.1%) and above 60 years old (4.3%). Ethnic 
Malays make up the largest group in this study (78.4%), 
followed by Indians (11.5%), Chinese (8.2%) and 
others (1.9%). Most of the respondents had their 
formal education (88.2%) whereas the non-educated 
percentage was low (11.8%). A high percentage of the 
respondents were in the low-income group (70.1%), 
while 29.9% were from the high income group. Most of 
the respondents were non-smokers (73.2%) versus those 
who smoked (26.8%). 

Table 1: Socio-demographics of respondents (N=485)

Characteristics  n %

Gender

Male 253 52.2

Female 232 47.8

Age (in years)

18 – 49 386 79.6

50 – 65 78 16.1

> 65 21 4.3
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Characteristics  n %

Ethnicity 

Malay 380 78.4

Chinese 40 8.2

Indian 56 11.5

Others 9 1.9

Education level

Non educated 57 11.8

Educated 446 88.2

Income

Low income 340 70.1

High income 145 29.9

Smoking status

Smoker 130 26.8

Non-smoker 355 73.2

Among the combined respondents of smoker and 
non-smoker, 59.2% of them reported that they had 
family members who smoke. The family members who 
smoke comprised of siblings (26.4%), parents (18.1%) 
and spouse (14.8%). The percentage of SHS exposure 
in this study was determined among the non-smoking 
adults. The percentage was high (95.5%), with 33.8% 
being exposed to SHS on a daily basis and 35.5% had 
experienced at least an exposure per week. Most of 

the non-smoking respondents were subjected to SHS 
exposure in the external environments (64.8%) while 
12.4% reported exposure only inside their home and 
22.8% encountered exposure to SHS both at home 
and external environments. The top three locations 
identified by these respondents as the most common 
place for SHS exposure were restaurants (38.9%), 
followed by workplace (26.2%) and home (19.4%). 
The SHS exposure findings are summarised in Table 2. 
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Table 2: Exposure to SHS (N = 485)

Characteristics  n %

Smokers in family 

Yes 287 59.2

No 198 40.8

Family members who smoke

Parents 88 18.1

Spouse 72 14.8

Children 29 6.0

Siblings 128 26.4

Others 25 5.2

Exposure to SHS (non-smokers)

Yes 339 95.5

No 16 4.5

Frequency of exposure to SHS (non-smokers)

At least once a week 126 35.5

More than once to 3 days a week 76 21.4

> 3 days a week 33 9.3

Every day 120 33.8

Location of exposure to SHS (non-smokers)

Home 44 12.4co

External 230 64.8

Both 81 22.8

Location of highest exposure to SHS (non-smokers)

Home 69 19.4

Workplace 93 26.2

Restaurants 138 38.9

Entertainment places 29 8.2

Other places 26 7.3
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Table 3 shows that the combined smoking and non-
smoking respondents’ knowledge on SHS effects on 
health was good. All except one of the items asked, 
achieved 70% and above agreeable answers from the 
respondents that SHS posed adverse effects on health. 

The one question involving a negatively formatted 
question that asked if the health of people nearby will 
not be affected by a lit cigarette burning in the ashtray 
yielded positive knowledge but with a lower percentage 
(30.7%). 

The nonparametric Mann-Whitney U and 
Kruskal-Wallis tests were carried out to determine 
the association between socio-demographics and 
knowledge on SHS in this study because the 
distribution of the knowledge of SHS scores 
violated the normality test. The Mann-Whitney 
U test result revealed that knowledge on SHS 

scores was significantly higher for the non-smokers 
than that of smokers (U=17645, p < .001, r=.18). 
The effect size however was small. There was no 
statistical significance between age, gender, ethnicity, 
education level and income earned with knowledge on 
SHS. (Tables 4 and 5).

Table 3: Knowledge on SHS

Knowledge item
Disagree

n (%)
Neutral
n (%)

Agree
n (%)

My health may be harmed by long-term exposure to second-hand smoke 44 (9.1) 44 (9.1) 397 (81.9)

Children’s health can be affected by smoking in the house 27 (5.6) 15 (3.1) 443 (91.3)

The health of people nearby will not be affected by a lit cigarette burning in the ashtray 281 (57.9) 55 (11.3) 149 (30.7)

Smoke from the burning end of a cigarette is considered as second-hand smoke 46 (9.5) 88 (18.1) 351 (72.4)

Smoke puffed out by smokers is considered as second-hand smoke 33 (6.8) 52 (10.7) 400 (82.5)

Women exposed to second-hand smoke are more likely to have a baby with a low birth 
weight

39 (8.0) 105 (21.6) 341 (70.3)

Long-term exposure to second-hand smoke can result in reduced lung function 31 (6.4) 34 (7.0) 420 (86.6)

Long-term exposure to second-hand smoke can increase chances of getting lung 
cancer

28 (5.8) 29 (6.0) 428 (88.2)

Second-hand smoke can cause heart disease in people who do not smoke 52 (10.7) 67 (13.8) 366 (75.5)
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Table 4: Mann Whitney U test for statistically significant differences in knowledge of SHS scores between 
socio-demographics (two categorical data)

Social-demographics
N = 485

n U Z p r

Sex

Male 253
27378 -1.30 .192 –

Female 232

Education level

Non educated 57
11209 -1.02 .310 –

Educated 446

Income

Low income 340
23362 -0.93 0.352 –

High income 145

Smoking status

Smoker 130
17642 -4.05 < .001* .18

Non-smoker 355

 Note. *p < .05

Table 5: Kruskal-Wallis test for statistically significant differences in knowledge of SHS scores between 
socio-demographics (more than two categorical data)

Social-demographics
N = 485

n x2 p

Age (in years)

18 – 49 386

4.637 0.09850 – 65 78

>65 21

Ethnicity 

Malays 380

1.698 0.637
Chinese 40

Indian 56

Others 9

Note. *p < .05
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Discussion

The percentage of SHS exposure among the 
non-smoking adults in Pedas, Negeri Sembilan is 
high (95.5%). This is comparatively higher than a 
study done in Madinah, Saudi Arabia on adolescents 
SHS exposure, which had an overall SHS exposure 
of 25%.5 Wang et al.14 found that the household SHS 
exposure rate across six countries in China was 48.3%. 
This difference may be due to our study which includes 
both the exposure to SHS within the household as 
well as the external environments. In the study by 
Lim et al.15, it was concluded that there was a statistically 
significant association between rural areas and higher 
prevalence of smoking among Malaysian males 
(rural OR 1.12, 95% CI [1.03-1.22]). 

The combined smoking and non-smoking 
respondents in this study showed a good level of 
knowledge regarding SHS. Respondents fared 
particularly well to items regarding the adverse effects of 
SHS exposure. This is in contrast to the study done in 
Mumbai, India where only a small proportion of women 
(18.07%) could identify the ill effects of SHS.9 A study 
done in New Zealand showed varying results with 80% 
of samples answering that SHS increased the risk of 
asthma to only 31% being able to answer that SHS 
increased the risk of strokes.16 However, in this study, 
respondents were less able to answer correctly to item 
‘women exposed to second-hand smoke are more likely 
to have a baby with a low birth weight’. This rendered a 
public health need to educate the community regarding 
the effects of SHS, especially to expecting mothers. 

In this study, the non-smokers’ scores on SHS 
knowledge was significantly higher than the smokers. 
Robert et al.12 reported a similar outcome, where the 
non-smokers have a higher perception of negative effects 
of SHS than smokers. This strong correlation may be 
attributed to either a lack of, or denial of information. 
This requires a further qualitative research to establish 
the relationship between smoking status and knowledge 
on SHS.16

There was no significant association between 
SHS knowledge with gender, ethnicity, education 
level, age groups and income earned in this study. 
These findings were consistent with several other 
studies.10,17,18 However, a study done in Michigan showed 
better knowledge associated with higher income and 
more formal education.10 One possible explanation is the 
difference in stratification of the income groups as well 
as the difference in formal education between urban and 
rural areas. 

 Conclusion

The percentage of SHS exposure among the 
non-smoking adults of rural Pedas, Negeri Sembilan 
is high. The combined smoking and non-smoking 
respondents exhibited good knowledge of adverse 
effects of SHS to health. Despite this, the exposure to 
SHS is unavoidable because some of the respondents 
themselves are smokers and even for the non-smokers, 
smoking still occurs within their homes, workplaces and 
public places in this community. Prohibiting smoking 
in public and workplaces has always been an uphill 
battle for countries across the world. The same applies 
to Malaysia. Until and unless a more comprehensive, 
assertive and strongly enforced policy on banning 
smoking in public and workplaces is pursued, the 
likelihood of reducing the prevalence of SHS exposure 
among people in communities across the lifespan 
remains questionable.
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Abstract

Papillary thyroid microcarcinoma is not uncommon 
and constitutes almost one third of all differentiated 
thyroid carcinomas. It is generally regarded as low risk 
and usually an incidental finding from histopathology 
examination. Some areas of management of this entity 
remains uncertain and requires a multidisciplinary 
approach. We present a patient who initially came to 
us with symptoms of hyperthyroidism, later underwent 
thyroidectomy for a suspicious lesion but was found to 
have micropapillary thyroid carcinoma in another part 
of her thyroid gland. 

IeJSME 2017 11(3): 30-31

Keywords: Papillary thyroid microcarcinoma, 
hyperthyroidism

Clinical Case

Our patient is a 54-year-old woman with background 
diabetes and hypertension. She was initially admitted for 
symptomatic fast atrial fibrillation. There was no family 
history of thyroid disorders. She had a palpable right neck 
nodule measuring 2 x 3 cm with no clinically apparent 
lymphadenopathy. There were no clinical features of 
Grave’s orbitopathy. Thyroid function test was consistent 
with hyperthyroidism with free T4 of >100 pmol/l (11.5-
22.7) and suppressed TSH of < 0.01 mIU/L (0.55-4.78). 
Thyroid antibodies were negative. Hyperthyroidism was 
treated with Carbimazole and a beta blocker. Ultrasound 
neck showed a solitary right cystic lesion with septation 
within measuring 3.2 x 2.9 x 2.9 cm. There was no 
lymphadenopathy and the left thyroid lobe was normal. 
Fine needle aspiration for cytology (FNAC) of the 
solitary lesion yielded only cystic content. A repeated 
ultrasound post FNAC showed a previously seen solitary 
thyroid lesion measuring 1.2 x 1.1 x 1.5 cm with dense 
calcification within. Right hemithyroidectomy was 
performed in view of the suspicious ultrasound findings 
and post operative histopathology examination (HPE) 

revealed an area of focal fibrosis measuring 1.7 x 1.5 x 
2.3 cm (corresponding with the solitary lesion found 
on ultrasound). There was also a single foci of papillary 
microcarcinoma measuring 0.5 cm with involvement of 
a cervical lymph node. Background multinodular goitre 
and lymphocytic thyroiditis were also seen (Figures 
1 and 2). She underwent completion thyroidectomy 
with central lymph nodes dissection in August 2016. 
Subsequent HPE did not show involvement on 
left thyroid gland. Whole body scan performed on 
17/10/2016 showed evidence of iodine avid functioning 
tissue in the thyroid bed. She received ablative RAI of 
100 mCi I-131.

Figure 1: Malignant cells exhibit open nuclei 
with intranuclear cytoplasmic inclusion. 
(400X magnification)

Figure 2: Lymph node with tumour metastasis. 
(100X magnification)
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Discussion and Literature Review

By definition, microcarcinoma refers to papillary 
carcinoma measuring 10 mm or less in greatest dimension 
and is often an incidental finding. Interestingly, surgery 
was opted for our patient in view of another suspicious 
lesion; which turned out to be benign. Instead, papillary 
microcarcinoma was discovered. Thyroid cancers have 
been reported to be found in up to 21.1% of patients 
who underwent surgery for thyrotoxicosis.1 Papillary 
thyroid microcarcinoma is the commonest, followed by 
minimally invasive follicular carcinoma and medullary 
thyroid carcinoma. Thyroid cancer has been found more 
commonly in patients with Grave’s disease compared to 
those with toxic multinodular goitre which our patient 
has. The reported incidence of thyroid cancer discovered 
in patients with toxic multinodular goitre ranges between 
1.8–8.8%.2 In papillary thyroid microcarcinoma, 
cervical lymph node involvement is relatively common 
and reported in up to 50% of cases. Incidence of 
distant metastases is low at 0 – 3%.3 The prognosis of 
papillary microcarcinoma is reassuringly good with very 
low mortality and morbidity. Management objectives 

include reduction of locoregional recurrence, prevention 
of metastases and minimising iatrogenic morbidity. 
Total thyroidectomy and therapeutic lymph node 
dissection is the current recommendation for patients 
with papillary microcarcinoma with cervical node 
involvement.3

Conclusion

This case illustrates that multiple thyroid pathologies 
can occur in a single patient and careful multidisciplinary 
assessment would benefit patients with complex 
presentations like this. In our patient, a thyroid uptake 
scan (which is not available in our hospital) prior to 
surgery may have given us additional useful information 
to aid in the management. 
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Abstract

Open reduction and internal fixation using 
conventional lateral distal femur locking plate is a 
standard operative method for distal femur fracture. 
This case series describes medial plating of distal 
femur fracture using proximal tibia locking plate that 
is anatomically fit to the medial aspect of distal femur, 
by the minimally invasive plate osteosynthesis (MIPO) 
technique which gives a stable construct with good 
outcome. 

IeJSME 2017 11(3): 32-34
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Introduction

Distal femur fracture has been treated with skeletal 
traction historically but healed with morbidity and 
mortality. Nowadays, operative fixation is a gold 
standard treatment. There are multiple stabilisation 
modalities that are available, such as single lateral 
buttress plate, fixed angled plate, intramedullary nail, 
medial and lateral locking plate, hybrid external fixation 
or even a primary total knee arthroplasty.1 Generally 
lateral plating is used for a comminuted fracture of the 

distal femur. However, Nikolai et al in his biomechanical 
analysis, comparing the stability of medial versus lateral 
plating in axial loading for comminuted supracondylar 
femur fracture, found that medial plating is stronger 
and stiffer compared to lateral plating.2 In We present a 
case series of comminuted supracondylar femur fractures 
that are successfully treated with medial plating using 
proximal tibia locking plate by the MIPO technique.

Case Presentations

Case 1

A 17 years-old boy alleged road traffic accident 
sustained multiple limbs fracture including open 
supracondylar fracture of left femur with intercondylar 
split (Gustilo 3A). He underwent two stages surgery; 
first stage was wound debridement and exploration with 
intercondylar screw fixation and tibial pin insertion. 
Five days later medial plating of distal femur using 
proximal tibia locking plate by MIPO technique 
was done after wound cleaning. Postoperatively 
uncomplicated. After three months, fracture was well 
united. Patient was on full weight bearing with full 
motion of the knee. He also sustained posterolateral 
complex injury of the knee, that required him for 
removal of implant, for further investigation and 
ligament reconstruction later.  

 1A 1B 1C

Figure 1: A – preoperative radiograph; B – Day 1 post-operative; C – At 3 months
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Case 2

A 79 years-old man alleged road traffic accident while 
driving his car. He complained of left knee pain and was 
unable to bear weight. Physical examination revealed 
swollen, tender right knee with extensive ecchymosis. 
Radiographs showed displaced supracondylar fracture of 
left femur with involvement of medial condyle fracture 

and intercondylar extension. Limb was splinted with cast 
and elevated on Bohler Brown Frame. Cold compression 
with cryotherapy was applied. Medial plating was done 
to the distal femur by the MIPO technique at day ten of 
injury, after the soft tissue condition subsided. Fracture 
healing was achieved six months later with good knee 
motion.

Case 3

A 58 years-old lady with multiple comorbidities, 
alleged fall at home. She presented to the emergency 
department with left thigh pain and was unable to walk. 
Five days later, she underwent medial plating for closed 
supracondylar fracture of left femur using proximal tibia 

locking plate by MIPO technique. Postoperative was 
uneventful and the patient was discharged home with 
walking frame ambulation 3 days after the surgery. Nine 
months later, she was able to walk unaided without pain. 
Knee motion was full and surgical wound well healed.     

 2A 2B 2C

Figure 2: A – preoperative radiograph; B – Day 3 post-operative; C – At 6 months

 3A 3B 3C

Figure 3: A – preoperative radiograph; B – 3weeks post-operative; C – At 9 months
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Discussion

Open reduction and internal fixation is the treatment 
of choice for comminuted supracondylar fractures of 
the distal femur. Multiple fixation technique such as 
conventional plating, external fixators and, recently, 
low-profile contoured dynamic compression locking 
plating systems have been utilised to achieve angular 
stability and compression at the tension site. Fracture 
stabilisation aims for mechanical stability together with 
protecting the biological environment of damaged bone 
and surrounding tissue, thereby optimising the healing 
environment. 

The biomechanical study by Nikolai et al demonstrates 
that a medial plate placed is a more stable construct for 
medial comminution with the lateral cortex in contact 
to share load.2 Anatomical reduction without biological 
disruption in metaphyseal comminuted fractures is 
rarely possible, therefore mechanical stability is crucial 
for fracture union. Single lateral plating supports the 
medial column comminution indirectly and leads to 
accumulation of stress concentration on the medial side. 
This leads to the failure of fixation, plate breakage, screw 
pull out and varus collapse. 

Lateral plating increases the moment arm and hence 
increases the deformation force. Lateral plate is more 
likely to undergo plastic deformation, resulting in earlier 
failure of the bone–plate construct. Conversely, with 
the medial plate, the moment arm is smaller, and thus, 
deformation and plate strains would be lower. Medial 
plating supports the deficient medial column directly 
and acts like a buttress on axial loading, resulting in 
a stiffer stronger construct. In this study, the proximal 

tibia locking plate is an excellent choice to achieve the 
buttress effect because it can fit anatomically with the 
medial femur. 

Krettek et al introduced a percutaneous plating 
technique called minimally invasive plate osteosynthesis 
(MIPO).5 This technique uses indirect reduction, 
which minimises direct exposure and muscle stripping. 
This concept is useful in comminuted articular or 
metaphyseal fracture. It gives lower infection rate, less 
blood loss and promotes early mobilisation and better 
wound healing. 

Conclusion

Medial plating of distal femur using proximal tibial 
locking plate by the MIPO technique is mechanically 
stronger and stiffer, with favourable biological fixation 
and good functional outcome. 
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