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Background: Critical appraisal of medical literature is a challenging competency which is mandatory in the practice of evidence-based medicine. Achieving this competency has been reported to vary according to many factors including the students’ background, gender, or specialty. The majority of the articles published in this field mainly assessed the students’ satisfaction or their cognitive knowledge. The authors aimed to assess the possibility of performing the same training of critical appraisal of medical literature to students with different backgrounds to highlight the link between the critical appraisal practice and the reflexive, cognitive, attitudes and conative profile of the students according to their level.

Methods: Students in the second year (SYME) and third year (TYME) of medical education and students performing continuing medical education (CME) and family doctors (FD) were invited to voluntarily participate in the training. This study occurred from September 2020 to June 2022. Before the workshop, the students were invited to answer a self-assessment questionnaire and a prerequisite test. Two original manuscripts dealing with COVID-19 were analyzed using published checklists. At the end of the workshops, all of the students fulfilled a second self-assessment questionnaire and a Fresno-adapted final test assessing their knowledge. Both self-assessment questionnaires were conceived by an expert committee according to the different steps of questionnaires’ validation. They assessed the cognitive, conative, motivational, and reflexive students’ profile using Likert scale questions. Also, the participants were invited to answer a semi-structured interview.

Results: Ninety-five participants were included with 6 participants in SYME, 54 in TYME, 16 in CME, and 19 FD. The results highlighted the possibility of using the same program independently from the students’ level when using manuscripts dealing with a widely known and confusing disease such as COVID-19. The analysis of the different pre- and postworkshop questionnaire scores highlighted mild or negative scores in the TYME and intermediate or good scores in the other levels. The variation of the mean scores according to the students’ level revealed a significant difference in prerequisite, final test, pre and postworkshop attitudes, postworkshop cognitive, postworkshop conative and satisfaction scores. 11 students from different levels were interviewed. The content analysis highlighted 4 themes including the teaching organization, the institutional assessment, the impact on the research practice and the impact on the patients’ management with the emphasis of the TYME students on the necessity of integrating the teaching and the assessment of the EBM principles in the curriculum.

Conclusion: Our results put emphasis on the necessity of introducing the teaching of critical appraisal of medical literature early in the curriculum in order to avoid negative behaviorism during the clerkship period.
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Background

Evidence-based medicine (EBM) is a widely used concept that aims to practice medicine according to the literature data (Parkes et al., 2001; Jouquan, 2009; Goichot and Meyer, 2011; Le Glatin, 2013). Solving medical problems is a mainstay in medicine and necessitates linking medical practice to scientific background. The COVID-19 crisis highlighted a misuse of the major principles of critical appraisal of medical literature, especially when practitioners promoted the use of some drugs without significant evidence. This finding puts emphasis on the necessity of achieving critical appraisal skills in medical practice. Critical appraisal of medical literature is integrated into the evidence-based medicine process. This process contains five steps that consist of facing a clinical problem, formulating an accurate and clear question related to the problem, critical appraisal of medical literature, assessment of the validity and applicability of the articles’ conclusions, and global assessment of the process (Evidence-Based Medicine, Part 3, 1995; Evidence-Based Medicine, Part 5, 1995; Evidence-Based Medicine, Part 6, 1995; Evidence-Based Medicine, Part 2, 2007; Ilic, 2009). The third step of the EBM process consists of the critical appraisal of medical literature. It was the most assessed in the literature because it needs cognitive and technical abilities (Parkes et al., 2001; Ilic, 2009; Rohwer et al., 2013; Hryciw et al., 2017; Mink et al., 2019). The critical appraisal of medical manuscripts necessitates two different skills that are intimately linked: assessment of the evidence’s hierarchy and critical decision making. A continuum exists between both competencies that are mandatory for medical students to achieve aptitude in medical practice by the Royal College of Physicians and Surgeons of Canada and the Accreditation Council for Graduate Medical Education (Edgar et al., 2003; Frank et al., 2015). Many articles dealing with critical appraisal competencies are available in the literature. They mainly assessed either the students’ satisfaction or the cognitive skills. Also, despite the consensus about the necessity of teaching critical appraisal practice, few publications dealt with the way of teaching undergraduates in the first cycle of medical education, who have no clinical background, the second cycle of medical studies, who are initiated to clinical clerkship and postgraduate students who have to achieve specialized skills. In these different levels, the students have different backgrounds in terms of scientific and preventive medicine knowledge (Godwin and Seguin, 2003a; Marusić and Marusić, 2003; Horsley et al., 2011; Zins et al., 2011; Hryciw et al., 2017). The competency of critical appraisal of medical literature concerns many domains including the knowledge and the know-how. This concept has been promoted in order to improve medical skills, management of the patients, and validity of the treatment process. In our Faculty of Medicine, EBM principals aren’t included in the curriculum. Many courses dealing with methodology, statistical tests, and preventive medicine are dispensed during the first (theme 7) and second years (theme 15) of medical studies, but they aren’t linked to the EBM practice. When dealing with this work, the authors’ aims consisted of assessing the possibility of performing the same training for students with different backgrounds, highlighting the link between the critical appraisal practice and critical thinking, reflexive practice and the students’ ability to integrate the principles of the critical appraisal practice independently from their learning levels.



Materials and methods

In order to achieve these goals, the authors performed a longitudinal, prospective, descriptive, and qualitative study including students from the same Faculty of Medicine. This study occurred from September 2020 to June 2022. The quantitative approach assessed the cognitive, reflexive, conative students’ profiles and attitudes. The qualitative study was performed in order to highlight other dimensions influencing the critical appraisal practice that have not been assessed in the quantitative study.

• Population: Students from the same Faculty of Medicine including undergraduate and postgraduate students.

• Inclusion criteria: Undergraduate and postgraduate students wishing to participate to the study were included.

• Non-inclusion criteria: Students that did not belong to the same Faculty of Medicine were not included.

• Exclusion criteria: Students who did not answer the different tests and questionnaires were excluded.

• Learning activities: The students were invited to participate in a 9-h workshop centered on the critical appraisal of medical literature. All of the workshops were tutored by the same tutor. Before the workshop, the students were invited to answer a self-assessment questionnaire and a prerequisite test. The authors chose the 2 following original articles dealing with COVID-19:

1. Hydroxychloroquine in non-hospitalized adults with early COVID-19. A randomized trial. Skipper CP, Pastick KA, Engen NW, et al. Ann Intern Med. doi:10.7326/M20-4207 (Skipper et al., 2020).

2. Diagnostic accuracy of serological tests for COVID-19: systematic review and meta-analysis. Bastos ML, Tavaziva G, Abidi SK, et al. BMJ 2020;370:m2516 (Lisboa Bastos et al., 2020).

The choice of manuscripts dealing with COVID-19 was due to the fact that every student, independently of the level, was aware of the different therapeutic and diagnostic challenges faced during this pandemic. Table 1 illustrates the workshop’s program with the lecture details. The students were asked to perform a critical appraisal of both manuscripts in order to answer particular clinical situation problems that were presented, using checklists available online. Supplementary Table S1 represents both situation problem-based learning that were presented in order to introduce both original articles. For each manuscript, the students were asked to assess the validity of the study, based on the methods section, to analyze the results and determine whether or not to apply the results to the situation problem. They were asked to fulfill 3 questionnaires for every manuscript.



TABLE 1 The workshop’s detailed program.
[image: Table1]


The prerequisite test

The prerequisite test was designed in order to assess the students’ background in biostatistics. Biostatistics knowledge is necessary in order to appraise the methods’ sections of the different manuscripts. According to the Faculty’s curriculum, the students are taught biostatistics principles during the first 2 years of medical education. All of the students included in this study were supposed to have achieved the same objectives concerning biostatistics. The prerequisite test contained questions related to the methods’ sections of published articles. It contained nine multiple-choice questions assessing the following concepts: the confidence interval, the significance of statistical tests, the judgment of causality, the comparability of groups, the number of participants needed to treat calculation in a clinical trial, the management strategy of the patients lost of view in a clinical trial, the sensitivity, specificity, positive predictive value and negative predictive value of a diagnostic test, and the judgment criteria in a study. Supplementary Table S2 illustrates the prerequisite test performed. The students were asked to answer the prerequisite test that was sent to them through Google Forms. At the beginning of the workshop, the questions were corrected and the concepts were clarified by the tutor.



The questionnaires fulfilled in order to perform the critical appraisal of the manuscripts during the workshop

The questionnaires concerning the first manuscript, consisting of a clinical trial, were inspired from the CONSORT checklist (CONSORT, 2010). The students were asked to answer 3 questionnaires through Google Forms related to the validity of the methods’ section, the results, and the applicability of the results to the situation problem. The three questionnaires are represented in Supplementary Tables S3–S5. The questionnaires concerning the second manuscript, consisting of systematic review of the literature with a meta-analysis, were inspired from the AMSTAR 2 checklist (Shea et al., 2017). They also dealt with assessing the validity of the study, the results section, and the applicability of the results to the situation problem. Supplementary Tables S6–S8 illustrate the 3 questionnaires fulfilled by the students.



The self-assessment questionnaires

The students were asked to fulfill 2 self-assessment questionnaires before and after the workshop. They consisted of Likert scale questions and were performed by an expert committee with 3 full professors who were used to teach critical appraisal principles. The different steps of validation of a questionnaire published by Tsang and co-workers were followed (Tsang et al., 2017). The expert committee met once a month for 3 months in order to assess the literature and prepare the questionnaires. They performed a review of the literature and tried to assess the different parameters or dimensions influencing the critical appraisal of medical literature practice. They established that the learning strategies or cognitive profile of the students, their attitudes, their reflexive attitude, and their conative profile may influence their behaviors. Learning strategies or cognitive strategies consist of the students’ tendency to use either active pedagogy principles, making the students play a central role in their learning process, or traditional pedagogy, which puts the teacher in the center of the learning process. Reflexive attitude is defined as the students’ capacity to identify proper learning needs when facing a problem or a task. Reflexive attitude is linked to self-directed learning and autonomy. Conative profile is defined as the propensity to apply the knowledge achieved. In order to assess these different determinants, the expert committee analyzed and used published questionnaires (Shehata et al., 2015; Maloney et al., 2019; Nieminen et al., 2020). After the identification of the construct’s dimensionality, the expert committee identified and determined the format of the questionnaires and distributed them through Google Forms. They developed the items, determined the questionnaires’ length, and reviewed and revised the initial items pool. A preliminary pilot study was conducted including 30 students in third year of medical education (TYME). The unclear items pointed out by the students were modified, and the expert committee validated the questionnaires. The internal consistency, which reflects the extent to which the questionnaire items are inter-correlated or whether they are consistent in the measurement of the same construct, was assessed using the coefficient alpha. A Cronbach’s alpha of at least 0.7 indicates adequate internal consistency. Supplementary Tables S9, S10 illustrate the different questionnaires with the different coefficients. The final version of the questionnaire was assessed by 2 experts used to teach the critical appraisal of medical literature. They were asked to judge whether the questionnaire items were adequately measuring the intended construct to assess and whether the items were sufficient to measure the domains of interest. We choose the process of content validation, and the expert were asked whether the questions were clear and easy, whether they covered all determinants of critical appraisal practice, whether they would like to use the questionnaires for future assessment, and whether they lack important questions. The experts reviewed the questions and did not add modifications.

The final preworkshop questionnaire contained 13 Likert scale questions assessing the cognitive and learning profile of the students and their reflexive, conative profiles and attitudes. The final postworkshop questionnaire contained 27 Likert scale questions assessing the cognitive and conative profiles of the students in addition to their satisfaction and attitudes. Cognitive domain assessed the self-perception of the students concerning their abilities to perform a critical appraisal of the medical literature after the workshop. Attitudes domain assessed the students’ feelings and affect after the workshop, and conative domain assessed the students’ wish to appraise medical literature in the future. Supplementary Tables S11, S12 illustrate the pre- and postworkshop questionnaires, respectively, with the rating details.



The final test assessing the new knowledge

The final test was inspired from the Fresno test (Halm, 2018). The Fresno test is a consensual published test assessing medical residents’ knowledge of basic evidence-based medicine principles, including how to frame a research question, how to search for evidence to answer the question, understanding the hierarchy of evidence, being able to interpret its magnitude, internal and external validity of the evidence, and basic and statistical concepts. It contains 7 short-answer questions, 2 questions that require a series of mathematical calculations, and three fill-in-the-blank questions. All of the questions are rated in details. We modified the Fresno test because we were not assessing all of the evidence-based medicine practice steps. The workshop focused on the critical appraisal of medical literature. For that reason, we included 5 short-answer questions from the Fresno test that were related to the critical appraisal of medical literature, and we added 6 short-answer questions related to an original manuscript part dealing with a diagnostic test. The final tests were rated by the same tutor. The final test is presented in Figure 1.

[image: Figure 1]

FIGURE 1
 The final test adopted from the Fresno test.


Figure 2 illustrates the scenario of the 9-h workshop.

[image: Figure 2]

FIGURE 2
 The workshop’s program with the lectures’ details and the exercises.




The interview following the workshop

Three months after the workshop, the participants were invited to answer a semi-structured interview. The interviewer asked only a few predetermined questions, while the rest of the questions were not planned in advance. The predetermined questions concerned the workshop’s impact felt by the students, their feelings about the training, their self-confidence about their competencies in that matter, and the improvement in the management of their patient secondary to this workshop. All of the interviews were recorded with the consent of the participants. We proceeded to a content analysis following 3 steps: pre-analysis, treatment of the results, and interpretation.



Statistical tests

Quantitative data related to the prerequisite and final test scores were represented as means. Qualitative data related to the self-assessment questionnaires and post-workshop questionnaires were rated according to the Likert scale questions’ answers. Non-parametric tests were used to compare the mean scores attributed to the affective, cognitive, and conative domains before and after the workshop for every student. Statistical differences in mean scores were assessed using an ANOVA test. The Pearson correlation coefficient (r) was used to assess the strength and direction of the linear association between two paired outcomes, including associations between the students’ final scores and prerequisite tests with graduation level, satisfaction, conative, cognitive, and affective profiles, and gender. The Pearson test was also used to assess the correlation between the learning, conative, cognitive, and affective profiles and the students’ levels. A value of p < 0.05 was considered significant. SPSS software 16.0 was used for statistical analysis.



Research approval

This study was approved by the research committee of a University Hospital (Ref 01/2022).



Ethics

The present study has been conducted according to the principles of the Declaration of Helsinki. Ethical approval for the study was obtained from the ethics committee of a University Hospital (Ref 07/2022). Also, participants were made aware of the purpose of the study, the anonymous nature of the purpose, the anonymous nature of the dataset generated, and the option to not respond if they so wished. This information served as the basis for an informed consent from each respondent.




Results


Descriptive study

Eight workshops were organized. According to our inclusion, non-inclusion, and exclusion criteria, 23 participants were excluded and 95 participants were included (76 women and 19 men). Six participants (6.3%) were in the second year of medical education (SYME), 54 in the third year of medical education (TYME; 56.8%), 16 in continuing medical education (CME; 16.8%), and 19 participants were family doctors (FD) with a minimum of 10 years of expertise (20%).



The different mean scores


The prerequisite and final tests’ means

The prerequisite test mean reached 0.874 over 10. The mean scores reached 1.16 in the SYME, 0.593 in the TYME, 1.563 in CME, and 1 in FD. The prerequisite mean scores reached 0.729 in women and 1.235 in men. The final test mean score reached 4.529 over 10. The mean scores reached 5.83 in SYME, 4.287 in TYME, 3.813 in CME, and 5.41 in FD. The final test mean score reached 4.33 in women and 4.235 in men.



The preworkshop self-assessment questionnaires scores


The cognitive score

Concerning cognitive scores, scores between 0 and 9 correlated with a passive learning strategy, scores between 9 and 12 correlated with a moderate active learning strategy, and scores between 12 and 16 correlated with an active learning strategy.

The cognitive preworkshop mean score reached 10.13, revealing a general intermediate active learning strategy. The mean scores reached 10.83 in SYME, 9.72 in TYME, 11.19 in CME, and 10.16 in FD, revealing a moderate active learning strategy in all levels. The mean score reached 10.41 in women and 9.12 in men.



The attitude score

In the attitude domain, scores between 6 and 8 correlated with a positive affective potential to the critical appraisal practice, scores between 0 and 4 correlated with a negative affective potential, and scores between 4 and 6 were correlated with an intermediate affective potential.

The attitude preworkshop mean score reached 5.96, highlighting an intermediate affective potential to critical appraisal principles of learning. The mean score reached 7 in SYME, 6.04 in TYME, 3.88 in CME, and 7.16 in FD, revealing a positive affective potential in SYME, TYME, and FD and a negative affective potential in CME. The mean score reached 5.92 in women and 4.76 in men, revealing an intermediate affective potential in women and men.



The conative score

In the conative domain, we considered scores between 9 and 12 as correlated with a high potential to use the principals of critical appraisal practice, scores between 7 and 9 as correlated with an intermediate potential to reproduce the experience, and scores between 0 and 7 as correlated with a negative potential to reproduce the experience of critical appraisal during the medical practice.

The conative preworkshop mean score reached 8.08, pointing out an intermediate potential to use critical appraisal principles by the respondents. The mean score reached 9 in SYME, 8.06 in TYME, 7.19 in CME, and 8.63 in FD, revealing a high potential in SYME and an intermediate conative potential in the other levels. The mean score reached 8.14 in women and 7.29 in men, revealing an intermediate conative potential.



The reflexive score

In the reflexive domain, we considered scores between 0 and 9 as correlated with a passive attitude, scores between 9 and 11 as correlated with an intermediate reflexive attitude, and scores between 11 and 16 as correlated with a high reflexive attitude. The reflexive mean score reached 10.98, reflecting a moderate reflexive attitude among the participants. The mean score reached 13 in SYME, 10.76 in TYME, 9.63 in CME, and 12.11 in FD, revealing a high reflexive potential in SYME and FD and an intermediate potential in TYME and CME. The mean score reached 10.59 in women and 11.06 in men, highlighting a moderate reflexive attitude.




The postworkshop self-questionnaires scores.


The cognitive score

We considered scores between 41 and 61 as correlated with a good perceived learning achievement, scores between 21 and 41 correlated with an intermediate perceived learning achievement, and scores lower than 21 correlated with a bad perceived achievement. The cognitive mean score reached 38.92, revealing a general intermediate self-assessment of abilities to perform a critical appraisal of medical literature. The mean score reached 55.17 in SYME, 30 in TYME, 54.56 in CME, and 45.95 in FD, revealing a highly positive self-assessment in SYME, CME, and FD and an intermediate self-assessment in TYME. The mean score reached 35.88 in women and 41.59 in men, highlighting a moderate self-assessment in women and a highly positive self-assessment in men.



The attitude score

We considered scores ranging from 3 to 4 as correlated with good behaviorism, scores ranging from 2 to 3 as correlated with mild behaviorism, and scores <2 correlated with bad behaviorism. The affective mean score reached 2.09, revealing a mild affect concerning the practice of critical appraisal of medical literature. The mean score reached 3.83 in SYME, 1.5 in TYME, 2.81 in CME, and 2.63 in FD, revealing a good behaviorism in SYME, an intermediate behaviorism in CME and FD, and a bad behaviorism in TYME. The mean score reached 1.93 in women and 2.06 in men, revealing an intermediate behaviorism in men and a bad behaviorism in women.



The conative score

We considered scores between 7 and 10 as correlated with good will to pursue the practice of critical appraisal of medical literature, scores between 5 and 7 as correlated with a moderate will, and scores under 5 as correlated with a weak will to pursue the practice. The conative mean score reached 6.99, highlighting a moderate potential to use the principles of critical appraisal of medical literature. The mean score reached 10.33 in SYME, 5.61 in TYME, 7.56 in CME, and 9.37 in FD, highlighting a high conative potential in SYME, CME, and FD and an intermediate conative potential in TYME. The mean score reached 6.29 in women and 6.76 in men, highlighting a moderate conative potential.





Satisfaction mean score

We considered scores between 18 and 28 as correlated with high satisfaction, scores between 9 and 18 as correlated with moderate satisfaction, and scores under 9 as correlated with unsatisfaction.

The satisfaction mean score reached 16.842, revealing a general moderate satisfaction toward the workshop performed. The mean score reached 26 in SYME, 12.98 in TYME, 18.37 in CME, and 23.63 in FD, highlighting a high satisfaction in SYME, CME, and FD and a moderate satisfaction in TYME. The mean score reached 14.797 in women and 16.353 in men, revealing a moderate satisfaction.

Tables 2, 3 represent the detailed results according to the level and gender.



TABLE 2 Detailed results of the general means and the means according to the students’ levels.
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TABLE 3 Detailed results of the means according to the students’ gender.
[image: Table3]



Variation of the mean scores according to the students’ level

The prerequisite test scores varied according to the level (p = 0.029). That was also the case for the final test scores (p = 0.02). The pre and postworkshop attitudes, the postworkshop cognitive, the conative and satisfaction profiles varied also according to the students’ level (p = 0.00).



Variation of the mean scores according to the students’ gender

The variation of the mean scores according to the students’ gender revealed a significant difference in the preworkshop attitude (p = 0.019), postworkshop conative (p = 0.008), and satisfaction scores (p = 0.00) according to the gender.

The detailed results of the mean scores’ variations according to the gender and level are represented in Table 4.



TABLE 4 variation of the different scores according to the students’ level and gender.
[image: Table4]



Correlations between the different scores

Pearson’s test reached 0.065 (p = 0.531) with a rho coefficient reaching 0.127 (p = 0.219), revealing no association between the prerequisite and the final test scores. This result highlights the fact that the final test scores of the students aren’t dependent of their background in biostatistics. Pearson’s test reached −0.03 (p = 0.77) with a rho coefficient reaching 0.023 (p = 0.828), revealing the absence of association between the final test scores and the reflexive scores. Pearson’s test reached 0.059 (p = 0.56) with a rho coefficient reaching 0.107 (p = 0.3), revealing the absence of association between the pre- and postworkshop attitude scores. Pearson’s test reached 0.212 (p = 0.03) with a rho coefficient reaching 0.17 (p = 0.08), revealing a minor correlation between the pre- and postworkshop cognitive scores. This result highlights the fact that students that are active learners tend to be more knowledgeable after the training. Pearson’s test reached 0.043 (p = 0.68) with a rho coefficient reaching 0.039 (p = 0.71), revealing the absence of correlation between the pre- and postworkshop conative scores.



Qualitative analysis

Five students from the TYME, 2 students from the SYME, 2 students from CME, and 2 FD were interviewed. The content analysis highlighted 4 themes, including the teaching organization, the institutional assessment, the impact on the research practice, and the impact on the patients’ management. Comments concerning the teaching organization varied according to the students’ levels. Students from the SYME, CME, and FD agreed that the workshop structure and length were available and motivating. TYME students felt that the workshop was too long and expressed the need for shorter but multiple learning sessions. The institutional assessment theme was expressed differently according to the students’ levels. Students from the TYME expressed the need for institutional assessment: “there is no institutional exam allowing us to assess our competencies. All of us are centered on the exams and felt that we were wasting our time because we were dealing with notions that aren’t included in our curriculum.” Students from the SYME expressed their wish to attend more certified courses about EBM. The impact on the research practice was mentioned differently according to the students’ levels. TYME students did not understand the impact of such a teaching on the research practice: “we need all of the principles of critical appraisal when we’ll be enrolled in research projects, and this will happen in the future years. At that time, we’ll all forget what we have learned about critical appraisal of medical literature.” The other students agreed that improving their competencies in EBM will motivate them to be enrolled or to conduct research projects in the future. Concerning the impact on the patients’ management, SYME and CME students and FDs agreed that this learning will improve their patient management. The TYME students expressed that they were not aware of the impact of this learning on patient management: “we are more interested in passing the exams than in thinking about patient management.” Figure 3 illustrates the word cloud of the students’ interviews.

[image: Figure 3]

FIGURE 3
 Word cloud of the 11 interviews.





Discussion

In this study, we aimed to assess the possibility of performing the same training for students with different backgrounds. The students included were from different levels and have different backgrounds and questions. Undergraduate students have no clerkship experience and have background questions concerning the different diseases. On the other hand, postgraduate students and those performing CME have foreground questions about prognostic, therapeutic or diagnostic challenges. Choosing articles dealing with the COVID-19 pandemic helped to avoid the background barrier. In fact, all of the students, independently of their level, learned about the diagnosis and treatment of the COVID-19 disease. The students were given published checklists in order to assess the validity, the results, and the applicability of every manuscript. The approach used in this study with the assessment of the cognitive, conative, and reflexive profiles of the students in addition to an assessment of the background in biostatistics and a final cognitive test was quite unique. Prerequisite mean test reached 0.874 over 10 and varied according to the students’ level (p < 0.05). This fact puts emphasis on the lack of students’ knowledge in biostatistics. In fact, all the students received the same training in biostatistics and preventive medicine during the first 2 years of medical education. Final test mean scores reached 4.5 over 10 and varied according to the students’ level. On the other hand, there was no correlation between pre-requisite test scores and final test scores. This put emphasis on the efficiency of the training and the clarifications made during the workshops that enabled the students to appraise the literature independently of their biostatistics’ background. In this study, the authors performed lectures in association to interactive scenario-based sessions. These methods were based on behaviorist and cognitivist theories of learning. Many other methods and techniques were used to teach the principles of critical appraisal of the medical literature including lectures, journal clubs, structured workshops, conferences, seminars, problem-based learning (Ma et al., 2021; St-Hilaire et al., 2022). Even if the techniques varied in the literature, they were all sustained by behaviorist or cognitivist learning theories. We aimed also to highlight the link between the critical appraisal practice and the reflexive practice and the students’ ability to integrate the principles of the critical appraisal practice independently of their learning levels. The analysis of the different pre- and postworkshop self-assessment questionnaire scores highlighted inferior scores in the TYME in comparison to those in the other levels. As the model adopted by the Faculty is Flexnerian, the TYME marks the start of the clerkship period. The decrease in the scores of attitudes, reflexive, conative and cognitive profiles from the SYME to the TYME seems confusing and necessitates a revision of the curriculum in order to enhance the sensitivity of the students toward solving patients’ problems during the clerkship period. The content analysis of the 11 students interviewed gave explanation to these results by highlighting 4 themes, including the lack of institutional assessment of this practice. This finding highlighted the necessity of introducing the learning and assessment of critical appraisal skills early in the medical curriculum. The mixed approach that we used enabled to understand some facts highlighted by the quantitative study. This approach was quite original. In fact, different studies dealing with the assessment of the EBM practice have been published in the literature. They were mainly based on questionnaires evaluating the improvement of the knowledge and the satisfaction of the participants (Stern, 2005). In a questionnaire-based study, the authors reported a response rate of 30% to the questionnaire, which can reflect the lack of motivation of the participants to respond (Godwin and Seguin, 2003b). Moreover, the majority of the studies reporting improvements in critical appraisal skills are based on perception or pre- and post-test scores or self-assessment rather than randomized control trials (34–36). In this study, a modified version of the Fresno test was used to assess the cognitive skills of the learners. Other assessment tools have been reported in the literature, such as the Objective Structured Clinical Exam, which has also been demonstrated as a reliable tool to assess communication skills (Ilic, 2009). Some authors reported the need of implementing activities diaries or e-portfolios that can highlight any changes related to the EBM practice (Ilic, 2009). The major limitations of this study concern the absence of randomization and the lack of assessment of the impact of this training on the process of care. In a review article dealing with the assessment of the effects of the practice of the EBM on the process of care, Horsley and co-workers reported that among 11,057 abstracts, no study evaluated the process of care or patient outcomes in relation to the practice of EBM (Horsley et al., 2011). In an intervention review, Parkes and colleagues performed a review of the literature in order to assess the effects of critical appraisal on knowledge, patient outcomes, and the process of care. According to their inclusion criteria, they included only one randomized controlled trial performed by Linzer and colleagues (Parkes et al., 2001) about 44 doctors, in which the authors reported a 25% improvement in critical appraisal knowledge in the intervention group in comparison to 6% improvement in the control group. The relative absence of evidence concerning the improvement of the attitudes and the practice thanks to critical appraisal practice cannot be considered as evidence of absence of efficiency. In fact, this can be explained by the scale of the critical appraisal programs that aren’t very large and aren’t followed up over many years. Also, many authors reported different effects on the participants according to their level of knowledge (Parkes et al., 2001; Horsley et al., 2011).

This study highlighted the necessity of an early introduction of the critical appraisal practice in the medical education and the necessity of improving the teaching of biostatistics principles. The fact that the different scores recorded during the TYME were inferior to scores recorded in the other levels may be explained by the major worries of the students concerning the beginning of the clerkship period. The qualitative analysis highlighted the necessity of introducing an assessment of the critical appraisal competencies in the medical education in order to make students aware of the necessity of achieving these competencies to improve their clinical practice. The major limitation of this study was the lack of the impact’s assessment. Also, the different groups of students were not equal.



Conclusion

Our results put emphasis on the necessity of introducing the teaching of critical appraisal of medical literature early in the curriculum in order to avoid negative behaviorism during the clerkship period.
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