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ABSTRACT

Introduction: The ACE (Assessing Competencies in Evidence-Based Medicine) Tool is a recently developed questionnaire to assess competencies
in Evidence-Based Medicine. The aim of this study is to validate the Brazilian version of ACE Tool.

Methods: This is a cross-sectional validation study carried out in two phases. In the first phase, the questionnaire was translated. In the second
phase, the questionnaire was applied to undergraduate students and teachers/preceptors of the medical course. The evaluated properties were
internal validity, consistency and reliability.

Results: 76 medical undergraduate students and 12 teachers/preceptors were included. The mean of teachers/preceptors was significantly higher
than that of students (10.25+1.71 vs 8.73+1.80, mean difference of 1.52, 95%Cl 0.47-2.57, p=0.005), demonstrating construct validity. The Brazilian
version of the ACE Tool obtained adequate internal consistency (Cronbach’s alpha = 0.61) and reliability (item-total correlation = 0.15 in 14 of the
15 items).

Conclusion: The Brazilian version of the ACE Tool shows acceptable psychometric properties and can be used as an instrument to assess
competencies for Evidence-Based Medicine in Brazilian medical students.
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RESUMO

Introducao: A ferramenta Assessing Competencies in Evidence-Based Medicine (ACE) é um questiondrio recentemente proposto para avaliag¢éo de
competéncias em Medicina Baseada em Evidéncias. Este estudo teve como objetivo validar a versdo brasileira da ferramenta ACE.

Método: Trata-se de um estudo transversal de validagdo realizada em duas fases. Na primeira fase, traduziu-se o questiondrio. Na segunda fase,
estudantes de graduagdo e professores/preceptores do curso de Medicina responderam ao questiondrio. As propriedades avaliadas foram validade,
consisténcia e confiabilidade internas.

Resultado: Incluiram-se 76 estudantes de graduagdo e 12 professores/preceptores. A média dos professores/preceptores foi significativamente mais alta
que ados alunos (10,25 £ 1,71 versus 8,73 * 1,80, diferenca média de 1,52, 1C95% 0,47-2,57, p = 0,005), demonstrando a validade de construto. A versGo
brasileira da ferramenta ACE obteve consisténcia (alfa de Cronbach = 0,61) e confiabilidade internas (correlagdo item-total > 0,15 em 14 dos 15 itens)
adequadas.

Conclusao: A versdo brasileira da ferramenta ACE demonstra propriedades psicométricas aceitdveis e pode ser usada como instrumento para a
avaliagdo de competéncias para a Medicina Baseada em Evidéncias em estudantes de Medicina brasileiros.
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INTRODUCTION

In 1991, in an editorial in the ACP Journal Club, Gordon
Guyatt used the term “Evidence-Based Medicine” (EBM) for the
first time in the medical literature to describe a new way of
thinking and practicing medicine, privileging skills of literature
research, critical evaluation of scientific articles and synthesis of
information for individualized clinical decision-making, to the
detriment of the appeal to the authority of more experienced
professionals and textbooks'.

David Sackett,
epidemiology, defined EBM as “the conscious, explicit and

one of the pioneers of clinical
judicious use of the best evidence for decision-making in the
care of individual patients” Therefore, the practice of EBM
incorporates the best scientific evidence, the experience and
expertise of the professional and the particularities, including
values and preferences of the patient, for a better choice?.

The practice of MBE, and therefore its teaching and
assessment, must comprise 5 steps (or domains), as summarized
by the Sicily Statement: ask, search, appraise, integrate and
evaluate, as shown in Chart 13,

The ACE (Assessing Competencies in Evidence-Based
Medicine) Tool, is a questionnaire to assess competencies
for EBM, proposed and validated by llic et al., in which the
respondents are presented with a clinical scenario, a clinical
question, a search strategy, and a hypothetical article summary.
Then, 15 closed questions are presented, which must be
answered with a “yes” or “no’, covering four of the five steps
for evidence-based practice: the construction of the clinical
question (questions 1 and 2); the search of scientific literature in
databases (questions 3 and 4); critical analysis of the evidence
found (questions 5 to 11); and the application of evidence to
the specific clinical setting (questions 12 to 15)*

The aim of this study is to validate the Brazilian version
of the ACE Tool.

METHODS

Design, participants and ethics

This is a cross-sectional validation study. Medical
students from Universidade Federal do Rio Grande do Norte
(UFRN) enrolled in a complementary or extension course
on Evidence-Based Medicine were invited to answer the
questionnaire after the first class. Teachers and preceptors of the
medical course, recognized by the researchers as familiar with
the topic, were also invited, aiming to assess the discriminatory
capacity of the questionnaire. The research protocol was
reviewed and approved by the Research Ethics Committee of
Hospital Universitario Onofre Lopes (Huol - UFRN) with CAAE n.
30445120.0.0000.5292 and Opinion n. 4,074,739.

Translation and adaptation of the assessment
questionnaire

The initial translation of the questionnaire was carried
out independently by two researchers with experience in the
subject and fluency in English, after which a single version was
established. This consensus version in Portuguese was back-
translated into English by a professional translator, who did not
participate in the previous phases. The back-translated version
was then compared to the original version of the questionnaire
in English and new adjustments were made, until a final version
was attained by consensus between the researchers and the
translator. The final questionnaire items are shown in Chart 2,
while the full translated and adapted version of the ACE Tool in

Portuguese is shown in the supplementary material.

Application of the Questionnaire

The questionnaire was applied through an online
platform to be answered in a single attempt with no time
limit. All participants provided the free and informed consent
to participate.

Statistical analysis

The following variables were collected: group (students
and teachers/preceptors); semester attended by the student;
responses to each item of the ACE questionnaire; total number
of correct answers. A sample size of 75 students was estimated
(5 participants per item of the questionnaire). The difficulty of
the questionnaire items, internal consistency and reliability
were evaluated. The difficulty of the items was evaluated by
the percentage of candidates who answered the question
correctly. The internal consistency of the questionnaire was
assessed using Cronbach’s alpha. A Cronbach’s alpha between
0.6-0.7 was considered an acceptable internal consistency;
between 0.7-0.9, as good internal consistency; and above 0.9,
as excellent internal consistency. Reliability was assessed by the
item-total correlation. An item-total correlation (CIT) 0.15 was
considered acceptable®. The students’ results were compared
with those of teachers/preceptors’ results using Student’s t
test for independent samples. P values <0.05 were considered
statistically significant.

RESULTS

Eighty-eight responses were obtained, 76 of which
comprised undergraduate medical students (from the first to
the tenth semesters of the course) and 12 teachers/preceptors
of the medical course.

Figure 1 below shows the distribution of the number of
correct answers in the students’ assessment according to the
course semester.
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Chart 1. Steps for evidence-based practice

Ask Understand the clinical setting and develop a structured question that can be answered.
Search Build an appropriate search syntax, with descriptors and Boolean operators and identify
the appropriate databases.
Appraise Critically assess the methodology and results of an article, regarding its internal
PP and external validity.
Integrate Integrate the results of critically evaluated research into the care of a specific patient.
Evaluate Evaluate changes in one’s current medical practice and identify opportunities for
improvement.
Source: adapted from Daes et al 2.
Chart 2. Questionnaire Items — translated version of the ACE Tool
Fazendo uma pergunta passivel de resposta Sim Nao

1. Todos os elementos PICO estao descritos no cenario do paciente?
2. A questéo construida apds o cendrio produz uma pergunta objetiva e direcionada?

Buscando na literatura

3. A estratégia de busca (a ser utilizada no Medline) encontrard estudos relevantes relacionados a pergunta?

4. A estratégia de pesquisa utiliza descritores em saude (MeSH/DeCS), palavras-chave e operadores
booleanos de forma co/rreta e efetiva?

Avaliando a evidéncia

5. Ha informacées suficientes para determinar a representatividade dos pacientes do estudo?

6. 0 método de alocacédo dos participantes para a intervencao/exposicdo e a comparacao foi adequado?
7. Alguma forma de ajuste foi necessaria?

8.Todos os participantes estavam cegos para o tratamento/exposicao?

9. Todos os pesquisadores estavam cegos para o tratamento/exposicao?

10. Todos os avaliadores dos desfechos estavam cegos para o tratamento/exposicao?

11. Todos os pacientes foram analisados nos grupos para os quais foram randomizados?

Aplicando a evidéncia

12. O paciente do cenario compartilha caracteristicas/circunstancias semelhantes as dos participantes no
estudo?

13. O tratamento/terapia é factivel no contexto do cenario clinico proposto?
14. Todos os desfechos relevantes foram considerados?
15. Os beneficios do tratamento/terapia superam os potenciais danos e custos?

Source: translated and adapted from llic et al..
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Figure 1. Box and whisker plot (median and interquartile ranges) of the number of correct answers in the students’ assessment

according to the course semester

Source: elaborated by the authors.

Difficulty, reliability and internal consistency of the
translated version of the ACE tool

Table 1 shows the analysis of individual items.

The Cronbach’s alpha value was 0.61.

Construct validity

The averages obtained by the students were compared
with the averages obtained by the teachers/preceptors, aiming
to observe the questionnaire’s ability to discriminate different
degrees of expertise. The mean number of correct answers by
teachers/preceptors was significantly higher than the mean
number of correct answers by the 76 students (10.25+1.71 vs.
8.73%1.80, mean difference of 1.52, 95%Cl| 0.47-2.57, p=0.005).

Summary of the properties of the translated version
of the ACE tool

Chart 3 summarizes the properties of the translated
version of the ACE Tool.

DISCUSSION

Our results demonstrate that the translated version
of the ACE Tool maintains the discriminatory capacity for
different levels of expertise and acceptable internal reliability
and consistency, according to the original version. The
undergraduate medical students in our study obtained a
mean number of correct answers of 8.73 and the teachers,
10.25, comparable to 8.6 for the “beginner” level and 10.4 for
the “advanced” level of the original study. The reliability and
consistency indices in our study also maintained the results
of the previous study*. It is necessary to draw attention to the
relatively low value of internal consistency (Cronbach’s alpha
between 0.6 and 0.7), both in our research and in the original

study by llic, which was only “acceptable”. The very purpose
of the questionnaire, addressing competencies in different
domains (construction of the clinical question, literature search,
critical evaluation and integration into the clinical scenario),
contributes to a lower relationship between the variables and,
therefore, a lower numerical value of Cronbach’s alpha. On
the other hand, each of the 15 items has its own relevance,
as it addresses a specific competence, such as identifying the
adequacy of randomization, blinding, intention to treat, etc,, so
that the answer to each question has an important meaning,
even when it departs from the answer to other questions.

The ACE Tool is
questionnaires used to assess competencies in EBM, such
as the Berlin questionnaire® and the Fresno Test’, with the
latter also having been validated into Brazilian Portuguese®.

one of several standardized

The Berlin questionnaire only addresses critical evaluation.
The Fresno Test, in turn, assesses 3 domains (“ask”, “research”
and “critically appraise”) through open-ended questions, but
requires a long time to answer (approximately one hour). The
ACE Tool allows a broad assessment (“ask’, “research’, “critically
appraise” and “integrate”), stimulating clinical reasoning, high
practicality and a short response time. In fact, the ACE Tool has
been used internationally to assess students®'°and educational
strategies'%, although Buljan et al. have observed a lower
“sensitivity to change’, that is, a lower capacity of the ACE Tool
to discriminate the knowledge obtained after courses, limiting
its use as a “post-test evaluation” in relation to the Berlin
questionnaire and the Fresno test'. It is also important to note
that the ACE Tool is specifically targeted at a therapeutic issue,
and important focal points of clinical activity, such as diagnosis
and prognosis, are not included. Standardized questionnaires
for diagnostic reasoning and evidence-based prognosis
constitute a gap in the literature.
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Table 1. Analysis of Individual Items: distribution of items according to step, difficulty index and item-total correlation

Item Step Difficulty index Item-total correlation
1 Clinical question 63% 0.28
2 Clinical question 28.4% 0.15
3 Research in literature 77.3% 0.36
4 Research in literature 62.5% 0.18
5 Critical analysis 67% 0.36
6 Critical analysis 15.9% 0.28
7 Critical analysis 51.1% -0.03
8 Critical analysis 97.7% 0.23
9 Critical analysis 80.7% 0.33
10 Critical analysis 67% 0.20
1 Critical analysis 30.7% 0.16
12 Integration 86.4% 0.21
13 Integration 69.3% 0.29
14 Integration 55.7% 0.36
15 Integration 44.3% 0.27

Source: elaborated by the authors.

Chart 3. Properties of the translated version of the ACE Tool

Property Test Used Acceptable Results Translated version performance
L . Assesses steps 1-4 of evidence-
Content Validity Expert’s opinion based practice Acceptable
Index of ltem Difficult Percentage of correct  Wide range allows implementation Ranaed from 15.9% to 99.7%
y answers in different groups of participants 9 o7 SR
A Cronbach’s alpha of 0.6-0.7 is
. . considered acceptable; 0.7-0.9 ,
Internal Consistency Cronbach's alpha is considered good and 0.9 is Cronbach’s alpha of 0.61
considered excellent
Internal Reliability Item-Totz(:\(I:ﬁ_c))rrelatlon CIT = 0.15 is considered acceptable 20.15 forall |(t_%r8§)except item 7/
Comparison between . )
) - . On a 15-point scale, the students
Construct validity means of groups with Significant difference between mean was 8.73 and the teachers'

different levels of
knowledge

teachers/preceptors and students

mean was 10.25 (p=0.005)

Source: elaborated by the authors.

The Curriculum  Guidelines for the

Undergraduate Course in Medicine recognize the need for

National

decision-making based on critical and contextualized analysis
of scientific evidence and effectively point out as a “key action”
the promotion of scientific and critical thinking and support for
the production of new knowledge'® . The ACE Tool addresses
four of the five steps of evidence-based practice and allows
discriminating specific knowledge and skills. In this way, it is an
important tool to understand the participants’prior knowledge,

to plan and/or adapt the curriculum, as well as to understand

specific educational needs.

CONCLUSIONS

The Brazilian version of the ACE Tool shows acceptable
psychometric properties similar to the original version and can
be used as an instrument to assess competencies for Evidence-
Based Medicine in Brazilian medical students.
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