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SUMMARY - The education in spirit of practicing evidence-based medicine represents the first step in implementation of the concept in daily activity. Two 
educational strategies in evidence-based medicine education, a directed intervention and a self-directed one, for fourth-year undergraduate medical students at 
the Faculty of Medicine, “Iuliu Haţieganu” University of Medicine and Pharmacy, Romania were studied. The methodologies used and the comparison between the 
intervention strategies on evidence-based medicine training are presented. 

INTRODUCTION  
The evidence-based medicine (EBM) concept, introduced by Guyatt & all in 1991 
[1] and define as conscientious, explicit, and judicious use of the best evidence in 
making decisions about the care of individual patients [2], imposes the translation 
of knowledge resulted from research in daily individual decisions. 
Evidence-based medicine education represents the first step in implementation of 
the concept into practice [3]. Comparing with no intervention, short EBM 
educational strategies proved to be able to transfer knowledge and sometimes to 
improve critical appraised skills for medical students [4], residents [5] and 
physicians [6]. 
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AIM 
The aim of the research was to evaluate two educational strategies in evidence-
based medicine education, a directed intervention and a self-directed intervention, 
for fourth-year undergraduate medical students at the Faculty of Medicine, “Iuliu 
Haţieganu” University of Medicine and Pharmacy, Romania. 
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MATERIAL
Two interventions in evidence-based medicine training were studied: (1) a 
traditional intervention (a mini-course, two-hours), and (2) a self-directed 
intervention (interactive web curriculum; three month self-directed training
http://vl.academicdirect.org/medical_informatics/EBM_Rom/EBMRom.chm) [7]. 
Both educational interventions covered the steps of practicing evidence-based 
medicine; computer-assisted curriculum enclosed deepen knowledge, clinical 
problem with or without solutions, links to evidence-based medicine resources in 
native languages and in English. 
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 RESULTS
The characteristics of the students included into the study, summarized by intervention group are in table 1. 

Table 1.  Characteristics of students included into the study 
Group 

Characteristic Directed (n = 56) 
Percent (%) [95% CI]

Self-directed (n = 40) 
Percent (%) [95% CI] 

Total (n = 96) 
Percent (%) [95% CI] P-value

Gender 
Female 64.29 [50.03–76.75] 67.50 [50.06–82.44] 65.63 [55.22–74.99]

.743† 

Age (years old) 
21 19.64 [10.75–32.11] 32.50 [17.56–49.94] 64.58 [54.18–73.95]
22 69.64 [55.39–82.11] 57.50 [40.06–72.44] 10.42 [5.22–18.74]
23 10.71 [3.60–21.40] 10 [2.56–22.44] 25 [16.68–34.36]

.235* 

Previously heard about EBM 25 [14.32–37.47] 55 [37.56–69.94] 37.5 [28.14–47.91]  .003* 

Access to computer 
Easy 44.64 [30.39–58.90] 42.50 [27.56–59.94] 43.75 [33.34–54.16]
Relative easy 19.64 [10.75–32.11] 32.50 [17.56–49.94] 25.00 [16.68–34.36]
Difficult 30.36 [17.89–44.61] 20.00 [10.06–34.94] 26.04 [17.72–36.45]
No access 1.79 [0.03–8.90] 2.50 [0.06–12.44] 2.08 [0.01–7.28]
I don’t know 3.57 [0.03–12.47] 2.50 [0.06–12.44] 3.13 [1.05–8.32]

.713* 

Access to Internet 
Easy 33.93 [21.46–48.18] 27.50 [15.06–44.94] 31.25 [21.89–41.66]
Relative easy 25.00 [14.32–37.47] 45.00 [30.06–62.44] 33.33 [23.97–43.74]
Difficult 35.71 [23.25–49.97] 22.50 [10.06–37.44] 30.21 [20.84–40.61]
No access 1.79 [0.03–8.90] 5.00 [0.06–17.44] 3.13 [1.05–8.32]
I don’t know 3.57 [0.03–12.47] 0.00 [n.a.] 2.08 [0.01–7.28]

 .676* 

†Chi-square1; * Mann-Withney U test; n.a. = not applicable

 

Table 2.  Results of educational evidence-based medicine knowledge assessment 
Group  

Directed (n = 56) [95%CI] Self-directed (n = 40) [95%CI]
Number of questions (type)  18 (true-false statement) 45 (MCQs with five options) 
Average 11.11 [10.59–21.70] 37.90 [37.21–75.11]
Standard Deviation 1.91 2.15
Median 11 38
Minimum 7 32
Maximum 16 42

MCQs = multiple choice questions; 95% CI = 95% confidence intervals

Table 3.  Results of comparison between directed and self-directed interventions in evidence-
based medicine 

Group 
Directed (n = 56) Self-directed (n = 40) Criteria 

No. 95% CIp No. 95% CIp 

P - value 

≥ 50 51 [0.8039–0.9640] 40 [0.9006–1.0000] .0552 
≥ 60 32 [0.4289–0.6961] 40 [0.9006–1.0000] < .001 
≥ 70 11 [0.1075–0.3211] 39 [0.8756–0.9994] < .001 
≥ 80 4 [0.0182–0.1783] 36 [0.7756–0.9744] < .001 

95% CIp = 95 % confidence intervals for proportion of students which gave more than x % correct answers

The statistics of correct answers gave by the two group of directed 
and self-directed educational interventions in evidence-based 
medicine are in table 2. Note that all students previously received 
training in research methodology, epidemiology, and statistics. 
The average of the proportions of correct answers in self-directed 
group (0.844, n = 40) was significantly greater (P = .0174) compared 
with the average of the proportions of correct answers in directed 
group (0.617, n = 56). The results of analyzing the number of 
students which give a specified number of correct answers, for 
directed and self-directed interventions according with the following 
criterions: more than or equal with correct answers: 
(1) 50% (≥ 9 for directed intervention, ≥ 23 for self-directed 
intervention);  
(2) 60% (≥ 11 for directed intervention, ≥ 27 for self-directed 
intervention);  
(3) 70% (≥ 13 for directed intervention, ≥ 33 for self-directed 
intervention);  
(4) 80% (≥ 15 for directed intervention, ≥ 36 for self-directed 
intervention) are in table 3. 
 

5 

METHOD 
The aim of the study was presented to a series of fourth-year undergraduate 
medical students at the Faculty of Medicine.  
All students had possibility to chouse one of the presented interventions on 
evidence-based medicine education.  
The students were considered to be eligible for the study if: (1) attended to the 
presentation; (2) complete the baseline characteristics form; (3) Complete the 
consent form for participation at a least one educational intervention in evidence-
based medicine.  
The consent form for the participants to the interactive web evidence-based 
medicine training imposed the access to an individual computer with CD-ROM. 
Knowledge and skills about evidence-based medicine concepts, searching 
techniques and critical appraisal of evidence was measured in both intervention 
groups at the end of the intervention using:  a paper-based questionnaire of 
eighteen true/false questions (with five problem-based questions) for the group 
which participate at the mini-course;  a tutor-assisted online forty-five multiple-
choice questionnaire (fifteen problem-based questions) for the group which 
participate at self-directed intervention. 
The participant’s characteristics were summarized and the comparisons of the 
two groups were performed according with the type of variable and its distribution 
by the use of t-test, Mann-Withney U test, Statistica 6.0, at a significance level of 
5%. The 95% confidence intervals for proportions were calculated with a method 
based on the binomial distribution hypothesis [8]. 
Ninety-six fourth-year medical students decided voluntary to enroll into the study: 
fifty-six students enroll to the mini-course on EBM and forty students enroll to 
follow the interactive curriculum on EBM. 
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CONCLUSIONS 
The study reveals that the interactive web approach was efficient and effective in 
undergraduate students’ education, suggesting that may be an alternative method 
for teaching evidence-based medicine. However, more research comparing the 
proposed method with other educational models applied on residents and 
practitioners are necessary. Also, critically appraisal skills on searching the best 
available evidence and evidence assessment, as well as evaluation of the 
professional behavior in spirit of inclusion of the best available evidence into daily 
medical decision, and long-term effects on patient outcomes are necessary to be 
investigated. 
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