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Abstract
Surgeons have historically learned their craft through the apprenticeship model from their mentors. Knowledge and practices 
acquired this way can rapidly become outdated. Providing high-quality care to patients requires surgeons to keep their knowl-
edge up to date in line with evolving new evidence. The principles of evidence-based medicine (EBM) and its application to 
surgery, evidence-based surgery (EBS), are pivotal in updating and refining surgical practice. Changing from the conventional 
practice of surgical education to a structured evidence-based format requires a transformative process in all the levels of 
surgical practice encompassing trainees and trainers. Equally important is providing an optimal environment to review the 
evidence and deliver the surgical teaching and incorporate effective assessment tools to monitor the process. In this article, 
we revisit the levels of evidence and explore the different issues related to EBS such as barriers to EBS, incorporation of 
EBS to the surgical curriculum and discuss practical ways to implement EBS in the surgical curriculum.
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Introduction

Surgeons have historically learned their craft through the 
apprenticeship model from their mentors. Knowledge and 
practices acquired this way can rapidly become outdated. 
Providing high-quality care to patients requires surgeons 
to keep their knowledge up to date in line with evolving 
research [1]. This is why every surgeon should be familiar 
with the principles of evidence-based medicine (EBM) and 
should be comfortable applying them to clinical problems.

EBM is defined as the integration of individual clinical 
expertise with the best available evidence from clinically 
relevant research, to make decisions about patient care while 
respecting patients’ choices and values [2]. In the context of 
surgical practice, the term evidence-based surgery (EBS) is 
often used instead. EBM has been shown to lead to stand-
ardised and improved quality of care [3].

To practice EBM or EBS, physicians or surgeons should 
be able to perform an effective literature search to answer a 
clinical question, appraise the validity of the information and 

use this information, in conjunction with their clinical exper-
tise and consideration for patients’ values, to guide their 
management of patients [1]. Levels of evidence are the key 
components of evaluating the validity of evidence. In 1989, 
Sackett consolidated the hierarchy of evidence Table 1.

Surgeons were initially slow to adopt EBM [4]. Over the 
years, surgical research has accounted for a much smaller 
percentage of published randomised controlled trials and 
Cochrane reviews, when compared to medical studies [4]. 
There is a need to train surgeons such that EBS starts to 
translate more effectively into surgical practice. In this arti-
cle, we aim to outline the barriers to adoption of EBS and 
explore how it can be integrated into the surgical curriculum 
to overcome these barriers.

Barriers to Evidence‑Based Surgery

As we identify ways in which an evidence-based curricu-
lum may be introduced in surgery, we must first address the 
current barriers. The role of the surgical faculty cannot be 
underestimated [5]. Those at the heart of surgical curricu-
lum setting may be unsure what evidence-based comprises, 
confusing it with simply ‘the best way to teach something’. 
Faculty must be supported in their own education. Surveys 
have found that teachers’ lack of knowledge around EBS 
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is a key hurdle in providing teaching. Often they will have 
received no formal training during their time in a surgical 
curriculum or as they move to be supervisors [6]. Informa-
tion literacy is central to EBS and a skill that is poorly taught 
and poorly understood. This must be fully appreciated by the 
curriculum setter.

Surgery is perceived as a practice based in certainty. In 
order to set an EB curriculum, flexibility and adaptability 
must be embraced as EBS explores the grey areas and to do 
that surgeons cannot have pre-formed conceptions [7].

Surgical curricula cover a vast array of subjects and there 
may be a perception that there is a dearth of time in order 
to cover evidence-based components individually. Motiva-
tion of the learner will prove a barrier. If there is seen to be 
insufficient formal assessment of technique or time ascribed, 
then students will seek to spend time on other areas of study. 
From our daily surgical practice, we can see the innumerable 
ways in which a ‘standard’ procedure is actually performed, 
like laparoscopic cholecystectomy and endoscopic proce-
dures like colonoscopy. This would indicate that we are not 
basing our daily practice on evidence. However, structured 
instruction with hierarchical task analysis can help teaching 
the same procedure with a more formal connotation.

Where competencies in evidence-based surgery have been 
assessed, confusion and disparity in the standards set at the 
yearly review of a trainee’s progress have formed further 
barriers. [8].

Journal clubs are popular but often there is a dissonance 
between discussion there and implementation of evidence-
based application in daily practice [9]. Studies would suggest 
that when EBS is so encapsulated, no or limited improve-
ments are made. A transition to embedded practice from ad 
hoc teaching requires the engagement of policy makers and 
institutions [10]. Lack of time to read primary research and 
lack of access to look up evidence during direct patient care 
are seen by trainees as barriers to implementation of EBS 
[11]. Individuals will often not have the paid membership 
required to read primary research articles.

Following on from this is the notion of attitude. We can 
see from the hierarchy of evidence basis that expert opinion 
occupies a low level of evidence. However, as surgeons, we 
rely on this. Senior consultants may feel that their level of 
experience throughout their career bestows them with the 

knowledge of the right way without basing this on higher 
levels of evidence [12].

Surgical innovation and techniques both evolve and fall 
in and out of favour. This creates a high volume of trials and 
evidence on which to base EBS. This body of work requires 
constant review, which adds to the challenges of introducing 
EBS to a surgical curriculum.

Incorporation of Evidence‑Based Surgery 
into the Curriculum

Although there is an increased appreciation of the impor-
tance of EBS, there still remains a gap between research 
and surgical practice. EBS teaching therefore needs to be 
delivered using various methods that aim to bridge this gap.

When Should EBS be Taught?

For surgeons to become accustomed to the application of 
EBM principles to clinical practice, it would seem logical 
that they should be encouraged to adopt it from the start of 
their career, which provides the rationale for EBS to be part 
of the undergraduate medical curriculum. The level of stu-
dents’ clinical maturity is likely to influence their uptake of 
EBS, as students who have not been exposed to the clinical 
environment have been reported to find EBS irrelevant [13]. 
However, as there is a trend towards early clinical exposure 
in more recent years, there may be opportunities to introduce 
EBS teaching sooner in the context of patient care.

How Should EBS be Taught?

A range of teaching methods delivered to undergraduate stu-
dents have been described but identifying the most effective 
is difficult as studies evaluating these methods lack robust 
outcome measures [14]. Multiple exposures over time, as 
opposed to a single intensive course, have been linked with 
increased learning and improved student attitude towards 
EBS and its role in clinical practice [15, 16]. Interactive 
and workshop-style teaching sessions have been shown to 
translate into improved abilities to search the literature and 
formulate a clinical question compared to didactic teach-
ing [16]. Small group discussions and case scenarios are 
also favoured [17]. In their review article on EBS training in 
undergraduate students, Maggio et al. suggest that integrat-
ing EBS as a spiral curriculum (where learners have multi-
ple, successive exposures to a concept at different levels of 
their development with each session building on the previ-
ous) [18], with clinical context, may be an effective model 
[14].

Few studies have evaluated the effectiveness of EBS tech-
niques amongst postgraduates, but it may be appropriate to 

Table 1  Hierarchy of evidence

Level Type of evidence

I Large randomised control trial with clear cut results
II Small randomised control trial with unclear results
III Cohort and case control studies
IV Historical cohort and case control studies
V Case series; expert opinion
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apply the same principles. Journal clubs are a popular means 
of improving surgeons’ engagement with EBS. [19]. They 
have been shown to improve participants’ critical appraisal 
skills, as well as the number of articles participants read 
per week [19, 20]. A randomised controlled trial involv-
ing 81 Canadian surgeons demonstrated that internet-based 
journal clubs can also improve critical appraisal skills [21]. 
The same investigators compared the effectiveness of the 
internet-based journal club with a face-to-face moderated 
journal club [22]. They found that although the two groups 
had similar test scores, the face-to-face group engaged more 
than the internet group, completing more of the allocated 
tasks. This supports an argument for journal clubs to be part 
of surgical training curriculum. While face-to-face sessions 
led by a mentor is ideal, in the current circumstances brought 
on by the COVID-19 pandemic, internet-based journal clubs 
have been the platform of choice (a UK-based example being 
www. crams urg. org).

As accessing primary research can be time-consuming, 
institutions and regulatory bodies should ensure that their 
guidelines and protocols reflect current evidence and are 
available at point of care. Guidelines often provide a quick 
and easily accessible summary of best practice. In their 
description of a successful programme designed to develop 
surgical trainees’ critical appraisal skills, Haines et  al. 
acknowledge that good access to electronic resources is vital 
and recognise that further technological implementation is 
required before resources can be accessed at the patient’s 
bedside [12].

Moving from Institution Based EBS to a National 
Effort

The methods described above are dependent on the support 
available in individual institutions from trainers (willing 
to teach EBS), rota managers (allowing protected teaching 
time) and information providers (librarians and informa-
tion technology services). Coherent national policies would 
allow it to be delivered in a more structured way [10].

EBS skills should be part of the core competencies in 
the national surgical curriculum that any surgical trainee 
should be expected to have demonstrated by the time their 
training is complete. The ‘intercollegiate surgical curricu-
lum programme’ or ISCP (the approved UK framework for 
surgical training) requires that all trainees demonstrate use 
of current best evidence to make decisions about patients, 
and outlines a number of well-defined knowledge, skills and 
behaviour-based descriptors that are to be used to assess 
trainees’ competence in this area [23]. Perhaps, another step 
forward would be to include more detailed outcome descrip-
tors, such as the amount of protected EBS teaching time 
trainees should receive. Additionally, if national regulatory 
bodies and professional societies promote EBS as a means 

of improving patient care and cost-effectiveness [24], more 
concerted efforts may result, especially in terms of funding, 
to provide access to resources required to enable EBS to 
translate into practice.

Studies evaluating the teaching methods described above 
have not measured whether these interventions produced 
any effect on patient care. To ensure uptake of EBS in a 
meaningful way that it is reflected in clinical practice, train-
ees should be involved as stakeholders in EBS processes. 
This means that they should be involved in developing, dis-
seminating and implementing EBS, so that they become 
advocates of EBS [10]. In the case of the ISCP, trainees 
are expected to show evidence of participation in research, 
authorship in peer-reviewed publications and involvement in 
the development of guidelines and participation in quality 
improvement projects (QIPs). QIPs are closely related to 
EBS in that they ensure correct implementation of evidence-
based practices [25]. They are a simple way of involving 
trainees in leading evidence-based changes to practice.

Training the Trainers

An initiative by Macrae et al. demonstrated that moder-
ated sessions led by a mentor result in more engagement by 
trainees [21, 22]. The current generation of surgeons should 
receive adequate training in using and teaching EBS to act 
as role models to trainees. Linking competence in applying 
EBS to one’s practice and teaching EBS to trainers’ profes-
sional accreditation processes may help to change existing 
attitudes.

Conclusion

Integration of EBS into the surgical curriculum will require 
concerted efforts by trainers, trainees, institutions and regu-
latory bodies. The aim is to teach EBS and its application 
to surgical practice in a way that will create a generation of 
surgeons who value EBS and propagate it to future trainees. 
Creating an environment for delivering EBS and providing 
adequate resources to do so, including time for trainees and 
trainers, will ensure that EBS will provide safe and effective 
patient care now and for generations to come.
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