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A B S T R A C T 

 
 

Context:  The practice of Evidence-based Medicine (EBM) involves physicians regularly accessing and appraising clinical 

information. Few prior studies have assessed the information-seeking behaviours of medical undergraduates. At the International 

Medical University (IMU), Malaysia, senior medical students receive clinically-integrated EBM training to facilitate their future 

practice of EBM. 

Objectives:  We assessed whether EBM training in the final six months of medical training changes our students’ information-

seeking practices and their confidence in understanding and appraising clinical evidence. 

Methods:  Between September 2005 and February 2006, self-administered questionnaires were distributed to 65 senior medical 

students at the beginning and again at the end of their clerkship training during which there was a clinically-integrated EBM 

curriculum. The questionnaires covered the topics of their preferred sources of clinical information, online search frequencies, 

estimated time to retrieve an abstract, and their understanding and confidence in their critical appraisal skills. 

Findings:  Sixty-four (98%) students completed the initial survey and 63 (97%) completed the follow-up survey. The majority 

indicated that they preferred to first consult another individual (colleagues, lecturers, hospital staff) for their clinical queries (60.9% 
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in the initial survey and 61.9% in the follow-up survey), with no change in their overall preference following the EBM curriculum 

six months later (p=0.144). There were significant increases in search activities following the curriculum, for example, students 

who searched PubMed or Medline for more than three times per week increased from 9.7% to 31.7% (p < 0.001). Students 

reported that they more often accessed single journals than databases. Despite significant improvements in students’ reported 

understanding of journals and their confidence in critical appraisal (p < 0.001), there was no improvement in reported search speed, 

with 48.4% in the initial survey and 49.2% in the follow-up survey reporting to take 30 minutes or less to trace an abstract of 

interest (p=0.979). 

Conclusions:  Our EBM training, offered within a supportive curriculum, increased our students’ confidence and activity related to 

EBM, but failed to change students’ reported information-seeking behaviours. Other factors influencing medical students’ 

information-seeking practice need to be explored. 

 

Keywords: Evidence-based medicine, medical students, clerkship, information-seeking behaviour 

 
 

Context 
 

For practitioners to make evidence-based clinical decisions, they need regular access to reliable clinical information resources. 

Although formally defined less than two decades ago
1
, Evidence-based Medicine (EBM) has become a core aspect of the curricula 

of many medical schools. Instruction in EBM for physicians has been shown to increase their knowledge and application of EBM2-

4
, and data suggest that knowledge and skills in EBM acquired by practicing physicians can change their clinical practice

5,6
. 

Comparatively lacking are assessments of the impact of EBM training on medical undergraduates in terms of their knowledge, 

application and behaviours, although limited evidence shows that medical students appear to learn more specific EBM-related 

skills when they are taught than do practicing physicians
2
. Good information-seeking practice and confidence in handling clinical 

evidence, if established at the undergraduate level, might equip students with the critical skills needed to practice EBM in the 

future. It is therefore important to evaluate the information-seeking behaviours of medical undergraduates and understand how 

these are influenced by EBM training. 

 

At International Medical University (IMU), Malaysia, a basic level of competence in EBM is expected of all medical graduates. To 

achieve this, students are exposed progressively to the concepts and practice of EBM, starting in the pre-clinical years with lectures 

and a Problem-based Learning (PBL) approach, progressing in the clinical years to expectations to complete a research project, a 

short EBM report and then a clinically-integrated curriculum that incorporates all major steps of EBM in the final six months of 

medical training, known as the senior clerkship. This curriculum covers the major tenets of EBM, from how to ask appropriate 

clinical questions to methods of critical appraisal, aiming to equip students with the key skills needed to access and appraise 

various types of clinical articles. 

 

Objectives 
 

In this study, we assessed the effectiveness of our EBM curriculum in fostering positive changes in students’ EBM-related learning 

activities, which will have implications for similar EBM curricula in other schools. We evaluated our senior medical students on 

their information-seeking practice and confidence in handling clinical evidence before and after the clinically-integrated EBM 

training within their final six months of training. We hypothesise that following this training programme, students would more 
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often seek answers to their clinical questions from higher-level evidence found in journal articles than other sources. We also 

expect that they would report more confidence in reading and critically appraising journal articles. 

 

Background 
 

Educational intervention: EBM curriculum in senior clerkship, IMU 

 

In the final six months of undergraduate medical training at IMU, called the senior clerkship, students acquire clinical experience 

through direct participation in patient management under the supervision of faculty members who are actively involved in 

providing clinical services. Alongside ward-based learning through direct observation of clinicians and role-modelling, students 

develop in-depth records of selected patients, with reflections on various issues in their care, including a compulsory segment on 

EBM. These in-depth learning records, known as the “portfolios”, provide students with a means of focused learning to 

compliment their general exposure to patient care in their ward work. Portfolios also serve as documents on which students are 

assessed during their final oral evaluation at the end of clerkship. 

 

Incorporated within the clerkship training is a clinically-integrated EBM curriculum, which consists of two principal parts: i), 

introductory, plenary lectures and i). small-group, intensive training. The programme is detailed as follows: 

 

In the first week of clerkship, students attend two plenary lectures covering an overview of EBM, methods of searching and critical 

appraisal of articles on therapy and prognosis. Each subgroup of 13 to 15 students receives the small-group training when they 

rotate on the Paediatric posting. This includes bedside clinical teaching sessions with question-formulating exercises during which 

they learn how to convert relevant issues in patient care into focused, answerable clinical questions. The questions range from the 

utility of diagnostic tests to the effectiveness of treatment and prognosis of disease. Students are coached by their supervisor and 

peers to frame their question as specifically as possible, following the PICO framework (P: patient; I: intervention, prognostic 

indicator or index test; C: comparison; O: outcome)7. There are a total of six two-hour clinical sessions in the four-week Paediatric 

posting. Having formulated these clinical questions, students access common clinical resources in search of answers. They present 

the clinical articles they acquire at the journal club sessions. Each journal club presentation includes a clinical question, search 

strategies, and a critical appraisal of the article retrieved, followed by a discussion of how the findings apply to patients. The 

journal club presentations are adapted by the students as EBM reports in their portfolios. Each student is required to develop at 

least five EBM reports out of a total of 14 portfolios across all six disciplines in their senior clerkship. 

 

In the introductory plenary lectures, students are directed on the use of EBM learning resources, including the critical appraisal 

tools with comprehensive explanatory notes, which are made available in the virtual storage (“I” Drive) of the clinical school freely 

accessible by students and staff. As such, we expect all students to have had similar level of competence in EBM at the end of the 

clerkship, regardless of when they received the small-group training. 

 

This EBM curriculum was developed by one of the authors (NML) in May 2003 using the principles delineated by Sackett et al.8 

This author, then the resident coordinator and assigned teacher of EBM in senior clerkship, oversaw all teaching-learning activities 

within the programme. He conducted all formal EBM training sessions, including the introductory lectures and small-group 

training. He also instructed resident supervisors from other disciplines in senior clerkship on EBM training approaches. 
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Methods 
 

Student Survey  

 

Self-administered questionnaires were distributed twice, at the beginning (September 2005) and again at the end of senior clerkship 

(January 2006), to 65 final-year medical students at IMU, Clinical School Batu Pahat, Malaysia.  

 

The questionnaire was comprised of five items that assess the following five EBM-relevant topics: students’ preferred sources of 

information to answer clinical queries; frequency with which students access selected clinical information resources; estimated 

time to locate an abstract of interest; self-perceived understanding of journal articles; and confidence in critical appraisal. The 

questionnaire is included in the Appendix. 

 

An initial draft of the questionnaire, comprised of items one, two, three and five, was drafted by the first author in June 2005. After 

piloting with 12 students, item one was re-worded. The revised questionnaire was then administered to a larger group of students 

(n=50) in July 2005. Internal reliability (Cronbach’s alpha) obtained from combining items two, three and five, i.e. items with 

ordinal responses, was 0.84 (95% CI for intraclass correlation coefficient:0.79 to 0.88). Item one was excluded because the 

responses were nominal in nature and hence unsuitable for reliability analysis. This questionnaire was assessed further for its face 

validity by the Professional Education Advisory Committee (PEAC) of the University in August 2005. The PEAC was comprised 

of five experts in medical education from our partnering universities overseas and one representative from Malaysia. Following 

their assessment, another item (“Understanding of journal articles”, item four) was added to the questionnaire. 

 

Prior to fielding the survey, students were given a written notice about the study. On the day the questionnaires were administered, 

students were also briefed on its purpose by the first author who then left the premises. In the written notice as well as in the 

briefing, students were told that participation in this study was voluntary and that whether they participated or not and the 

information they reported would have no bearing on their grades or standing in the university. An administrative staff member who 

was not otherwise involved in the study then distributed the questionnaires. Completion of the questionnaires was taken as consent 

to participate in the study. None of the authors were present during the conduct of the study. This study was approved by the 

Centre for Medical Education (CtME), IMU, the official body approving and overseeing all medical education projects in the 

university. The study was also approved by our Clinical School Deanery.  

 

We performed the following statistical analyses: Internal reliability for items two through five was expressed as Cronbach’s alpha 

and 95% CI of intraclass correlation coefficients. Chi-square tests were used to analyse students’ preferred clinical information 

resources, and the Mann-Whitney-U test was used to analyse the Likert-scaled responses (Statistical Package for Social Sciences 

(SPSS) version 11 (Chicago, IL, USA)). 

 

Findings 
 

Sixty-four out of 65 students (98%) returned the initial questionnaire and 63 (97%) returned the follow-up questionnaire. Items two 

through five showed good internal reliability, identical to that obtained during initial validation, i.e. alpha of 0.84 (95% CI 

intraclass correlation coefficient: 0.79 to 0.88). Some questionnaires were incomplete yielding missing data, as indicated by the 

differing total number of responses for the various items shown in the tables. 
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There was no difference in the distribution of students’ preferred sources of information for clinical questions between the two 

surveys (p=0.144) (Figure 1). The majority of the students (60.9% and 61.9% in the initial and follow-up survey respectively) 

preferred first seeking information from another person, followed by manuals or pocket references. Electronic sources (journal 

articles and health-related internet documents) replaced textbooks or pocket references as the preferred sources of information 

among a relatively small number of students by the end of their clerkship. Very few students (3.1% in the initial survey and 1.6% 

in the follow-up survey) indicated that they preferred to keep the queries to themselves, i.e. without referring to sources to answer 

their queries. As shown in Table 1, students’ use of common online clinical resources increased significantly during the clerkship. 

Specifically, students who reported that they searched PubMed or Medline more than three times per week increased from 9.7% to 

31.7%, and those who searched the Cochrane Library at least once a week increased from 8.1% to 17.5% (p < 0.001 for all items). 

Collectively, students accessed single journals subscribed by our university, like New England Journal of Medicine and British 

Medical Journal, more often than databases like PubMed or Ovid, as detailed in Table 1. 

 

 

Figure 1 – Students’ preferred sources of information for clinical queries 
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Table 1 – Reported frequency in accessing common online databases/journals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Students’ estimated time to locate an abstract of interest did not lessen over the course of the clerkship. Almost half of the students 

(48.4% and 49.2% at the initial and follow-up survey respectively) reported to take 30 minutes or less to trace an abstract (p = 

0.979) (Figure 2). Nonetheless, students who reported that they understood articles without help from others increased from 17.5% 

to 39.7% (p < 0.01) (Figure 3), and those who felt confident in their critical appraisal skills at least for certain types of study 

improved from 50.8% to 96.8% (p < 0.01) (Figure 4). 

 

Discussion 
 

Although EBM training that relates to actual clinical practice has been shown to produce sustained benefits technically and 

cognitively4,9,10, most EBM teaching to date takes place within the classroom, while few schools have integrated EBM training into 

bedside clinical teaching
2,11,12

. This study provides evidence of the responsiveness of medical students’ information-seeking 

behaviours to a period of clinically-integrated training that incorporates EBM as a major element in students’ training and 

assessment. It is reassuring to note that, by our students’ self reports, almost all would seek answers to their clinical queries and not 

let their questions go unanswered. Following the EBM training, some students evidently switched from printed references (concise 

references and textbooks) to electronic sources as their preferred sources for answering their queries. There was also a change in 

the rank order of popularity for “journal articles” from fourth to third place at the end of clerkship, displacing textbooks as the 

preferred source of information. These findings suggest that exposure to EBM increased some students’ awareness of the 

importance of up-to-date clinical information and limitations of printed references. 

No of students (percentage) Clinical resource 

Never < once per 

month 

One to three 

times per 

month 

One to three 

times per 

week 

> three 

times per 

week 

p value 

Pre 30 (48.4) 17 

(27.4) 

10 

(16.1) 

5 

(8.1) 

0 

(0) 
The Cochrane 

Library 

Post 7  

(11.1) 

30 

(47.6) 

15 

(23.8) 

8 

(12.7) 

3 

(4.8) 

< 0.001 

Pre 6 

(9.7) 

11 

(17.7) 

28 

(45.2) 

12 

(19.4) 

6 

(9.7) 
PubMed/Medline 

Post 0 

(0) 

3 

(4.8) 

24 

(38.1) 

16 

(25.4) 

20 

(31.7) 

< 0.001 

Pre 39 

(63.9) 

10 

(16.4) 

8 

(13.1) 

4 

(6.6) 

0 

(0) 
Blackwell Synergy 

Collection 

Post 12 

(19.4) 

15 

(24.2) 

17 

(27.4) 

11 

(17.7) 

7 

(11.3) 

< 0.001 

Pre 40 

(64.5) 

9 

(14.5) 

7 

(11.3) 

6 

(9.7) 

0 

(0) 
OVID Database 

Post 14 

(22.2) 

16 

(25.4) 

16 

(25.4) 

10 

(15.9) 

7 

(11.1) 

< 0.001 

Pre 6 

(9.5) 

13 

(20.6) 

23 

(36.5) 

12 

(19.0) 

9 

(14.3) 

New England 

Journal of 

Medicine Post 1 

(1.6) 

2 

(3.2) 

15 

(23.8) 

25 

(39.7) 

20 

(31.7) 

< 0.001 

Pre 11 

(17.5) 

14 

(22.2) 

16 

(25.4) 

16 

(25.4) 

6 

(9.5) 
British Medical 

Journal 

Post 1 

(1.6) 

4 

(6.5) 

21 

(33.9) 

22 

(35.5) 

14 

(22.6) 

< 0.001 
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Figure 2 – Reported time required to trace an abstract of interest 

 
 

However, contrary to our expectation, students’ habit of consulting another individual first for clinical queries remained unchanged 

after exposure to EBM. This tendency could well be attributed to students’ general approach to learning, as novices navigating 

through a huge field of knowledge. As a result, they might focus on acquiring core clinical facts instead of specific, up-to-date 

clinical information, and choose the easiest path for this purpose. Peers, hospital staff and lecturers, as convenient sources of 

information, would understandably remain popular. Moreover, the apprenticeship model of student training, as adopted in our 

senior clerkship where role-modelling of senior colleagues is advocated as the chief means of learning, has perhaps discouraged 

independent information-seeking, especially if the role-models also refer to another person first for their clinical queries. It was 

also possible that the students’ earlier medical training, including the EBM curriculum, had not put sufficient emphasis on critical 

thinking, independent question-formulation and information-seeking, and this was difficult to change in the final six months even 

following an intensive and clinically-integrated EBM training. On the other hand, the tendency to consult someone else might also 

reflect a general lack of confidence by junior members of the clinical hierarchy in making independent clinical decisions, as a 

similar information-seeking pattern has also been observed in hospital residents13. With the current training approach and students’ 
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learning needs in our clerkship, even though students might be receptive to EBM training
2
, it is perhaps unrealistic to expect this 

training to produce a quick change in students’ information-seeking behaviours until later in their careers when they have the 

capacity to exercise critical thinking and the authority to make independent and specific clinical decisions14. As senior clinicians 

are most often the key influences in students’ clinical learning and practice culture, increasing the awareness and application of 

EBM among senior clinicians may also facilitate the development of appropriate evidence-seeking practice by students and junior 

staff6,11,15. It would be of great interest to assess how senior medical staff deal with their own clinical queries. 

 

 

 

 

Figure 3 – Students’ reported understanding journal articles 
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Figure 4 – Students’ reported confidence on critical appraisal 

 
 

The majority of our students reported that they accessed journals from once a month to three times a week, a finding comparable to 

a study by McKibbon et al.
16

 where physicians searched sources 2.5 to 3.5 monthly with and without EBM instruction, 

respectively. We included the New England Journal of Medicine and the British Medical Journal within our queried search items 

because our school subscribes to these journals and their full-text articles are available to students free of cost. Our students 

preferred these single journals to medical databases, suggesting a tendency to opt for sources that could be found quickly to save 

time. This practice raises concerns, as it might limit search yields and lead students to miss important and relevant articles. The 

finding behooves a reinforcement of instructions on search techniques, in particular database-searching, and highlights the need to 

implement a formal documentation in student portfolios of their search paths leading to the identification of the articles found. 

 

We fail to find any improvement in the time students estimate that it takes them to retrieve a relevant abstract despite significant 

improvement in their confidence in reading and appraising journal articles. Several explanations are possible on this observation. 

First, students’ tendency to search single journals, as highlighted previously, might have led to more initial failed search attempts, 
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requiring additional searches before coming onto a suitable article. Next, improved critical appraisal skills might have led to more 

stringent criteria in article selection, requiring more search time filtering out unwanted articles, offsetting any possible 

improvement in search efficiency gained from their EBM training. The influence of students’ earlier EBM training might also have 

conferred them some proficiency in searching, and as such, the EBM curriculum in the final six months of training might not have 

given them extra skills that translate into faster search process. Alternatively, students might have already reached a limit in their 

search efficiency at this stage of training, and additional clinical and search experience might be needed to produce further 

improvement. This phenomenon was observed in another cohort of IMU students
17

 as well as in other studies on 

undergraduates
18,19

, and shorter search times have been observed in resident doctors
20

. 

 

We acknowledge the following limitations in our study. First, it is unclear whether the improvements reported in search 

frequencies, understanding of journal and critical appraisal were due to our EBM training or to the fact that EBM was part of 

students’ compulsory assignment, which was also included in their final summative assessment. Second, we are unable to decipher 

which factors most likely accounted for the lack of changes in some aspects of students’ EBM practice, as detailed above, because 

we only assessed a very short period in the overall training of our students. Next, we examined self-reports of practice and 

confidence, which might more reflect our students’ attitude to EBM than their true competence. Although students’ confidence and 

attitude to EBM, as assessed here, may play an important part in their motivation to practice EBM, their true competence in 

carrying out the steps of EBM is best measured by objective and validated tools
21-23

.  

 

Conclusions 
 

While our senior students reported increases in their search activities and confidence in EBM after a period of EBM training, we 

did not find great changes in their information-seeking behaviours. It might not be realistic to expect major changes in how they 

seek information to answer their clinical questions until later in their careers. We also found that our students need more guidance 

to become aware of the limitations of single journals as information sources, and more encouragement and support to access 

clinical evidence via more comprehensive resources such as databases. However, due to a study sample limited to our own students 

and the various limitations of our study, we cannot say how generalisable our findings are to students of other institutions with 

similar EBM curricula. Future studies should explore the other factors that might influence students’ information-seeking practices, 

like providing up-to-date clinical information resources at the point-of-care. 

 

List of abbreviations 

 

EBM – Evidence-based Medicine 

SPSS – Statistical Package for Social Science 

IMU – International Medical University 
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Appendix  
 

Survey Questionnaire 
The following questions are used in both rounds of survey in this study. 

 

1. When you come across a clinical query from a patient, you are most likely to first get your answer from: (please rank the options 

below in the order of likelihood – for example,1 represents the most likely option, 6 represents the least likely)  

 

PLEASE PUT EACH NUMBER ONLY ONCE (DO NOT PUT EQUAL RANKING i.e. MULTIPLE 1, 2 etc) 
 

a. Colleagues (including friends, seniors, MOH staff and lecturers)   Rank _____  

 

b. Textbooks        Rank _____ 

 

c. Manuals (e.g. pocket references)      Rank _____  

 

d. Internet search for journal articles (abstract or full text)    Rank _____  

 

e. Internet documents (including those downloaded to palms, excluding journal articles) Rank _____ 

 

f. Keeping it to yourself       Rank _____ 

 

Other sources (please list)       __________________________________________________________  

 

 

2. How often have you been accessing the following since you started Semester 10? (please circle): 

 
a. The Cochrane Library    Never    < 1x/month 1-3x/month        1-3x/week         >3x/week  

b. Medline/PubMed     Never    < 1x/month 1-3x/month        1-3x/week         >3x/week  

c. Blackwell Synergy Collection   Never    < 1x/month 1-3x/month        1-3x/week         >3x/week  

d. OVID Database     Never    < 1x/month 1-3x/month        1-3x/week         >3x/week  
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e. New England Journal of Medicine Never    < 1x/month 1-3x/month        1-3x/week         >3x/week  

f. British Medical Journal   Never    < 1x/month 1-3x/month        1-3x/week         >3x/week  

 

3. How fast are you able to trace the abstract of an article that/close to that you have in mind? (please mark) 

 

Could never trace � > 1 hour � 30 minutes to 1 hour � 10 to 30 minutes �   < 10 minutes �  

 

 

4. In general, how well do you understand journal articles that you have read? (please mark) 

 

Have not a clue � Understand only partially even with help from others �  

Understand sufficiently with help from others � Understand sufficiently without any help � 

 

 

5. How confident are you in critically appraising a journal article? (please mark) 
 

Have not a clue about critical appraisal �      

Can start but need a lot of guidance in appraising all types of study � 

        Familiar with appraising only certain types of study �  

        Confident in appraising all common types of study � 

 

 
 


