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Abstract
Introduction The clinical teaching unit (CTU) has
emerged as a near-ubiquitous model of clinical education
across Canadian and international medical schools since
it was first proposed over 50 years ago. However, while
healthcare has changed dramatically over this period,
the CTU model has remained largely unchanged. We thus
aimed to systematically review principles of CTU design
that contribute to improved outcomes in clinical education
and health service delivery.
Methods and analysis We will perform a realist
systematic review in accordance with the Realist And
Meta-narrative Evidence Syntheses: Evolving Standards
(RAMESES) II protocol for realist reviews. Databases,
including MEDLINE, Embase, Cochrane Database of
Systematic Reviews and Cumulative Index of Nursing and
Allied Health Literature (CINAHL), were searched to find
primary research articles published from 1993 to 2019
involving CTUs or other teaching wards, and outcomes
related to either trainee education or health service
delivery. Two reviewers will independently screen studies
in a two-stage process. Retrieved titles and/or abstracts
of studies will be screened in the first stage, with full texts
reviewed in the second stage. Selected articles meeting
inclusion criteria will undergo data abstraction using a
standardised, pre-piloted form for assessment of study
quality and knowledge synthesis.
Ethics and dissemination This review will generate
higher quality evidence on the design of CTUs as a model
for both clinical education and health service delivery. In
addition, further knowledge translation efforts may be
necessary to ensure that known best practices in CTU
design become common practice.

Introduction
The clinical teaching unit (CTU) model of
clinical education was first approved by the
Association of Canadian Medical Colleges
(ACMC) in 1962.1 The approach aimed to
organise teaching hospitals to accommodate a growing number of medical trainees
in context of limited clinical teachers. Later,
the proposed core principles of the CTU

Strengths and limitations of this study
►► This will be the first comprehensive review of clin-

ical teaching unit (CTU) design for undergraduate
and postgraduate medical education, and may help
establish guidelines for developing CTUs.
►► A realist approach to systematic review is designed
to understand ‘what works, in what circumstances
and how’ for complex interventions such as CTU,
and is therefore likely to generate outcomes relevant
to policy change.
►► The search strategy has been developed by academic and clinical research team members (including a medical sciences librarian) with content and
methodological expertise.
►► Given that most retrieved studies involve qualitative
approaches, the strength of recommendations that
emerge from this review may be limited.
►► While this systematic review will include all article
types and methodologies, there is a limitation in that
the articles included are limited to English language.

included: (1) residency training providing an
educational experience which simulates real-
world practice wherever possible; (2) creating
an exemplary standard of care for both the
patient and broader community and (3)
fostering a favourable environment for scientific endeavour.2
A subsequent formal definition of CTU
published by the ACMC in 19663 explicitly
embraced the concepts posited by previous
studies.2 Additionally, it defined logistical
aspects of CTU, for example, recognising
that CTU designates certain clinical wards as
appropriate for undergraduate and postgraduate medical education, under the auspices
of a university-associated faculty of medicine.
The ACMC also stated that CTU staff should
be jointly appointed by both the hospital and
university. Finally, it suggested that patient
care is a shared responsibility among a
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CTU design
While many of the original principles of CTU still hold
true today, the broader health system landscape has
changed dramatically, including changing population
and disease demographics, novel medical technologies,
shifts in healthcare delivery and novel professional roles
for healthcare providers.4 Hence, while the CTU model
has remained largely unchanged over the past 50 years,
it is unclear whether it reflects the demands of today’s
healthcare environment.
Our initial review of the literature suggests that
evidence-based design of modern CTUs is limited. Some
common practices such as structured interdisciplinary
rounds and hospitalist-run short-stay units appear to have
some degree of proven benefit.5 6 However, modern practices in CTU design are largely based on clinical intuition
and experience, as opposed to empirical evidence. The
proposed systematic review aims to identify principles of
CTU design that contribute to improved outcomes in clinical education and health service delivery. We are hopeful
that identifying evidence-based principles of CTU design
will help inform redesign of the modern CTU, in accordance with the reality of healthcare in the 21st century.
Our project will lay the foundations for: (1) current
resource allocation and staffing for CTUs, (2) future
intervention-based studies on principles of CTU design
and (3) alternative models of clinical education. This
project, therefore, holds considerable potential for both
immediate educational and health system relevance.

Methods and analysis
Design
The proposed study will use a methodologically rigorous
realist approach to systematic review in accordance
with the Realist And Meta-narrative Evidence Syntheses:
Evolving Standards (RAMESES) II publication standards
for realist reviews.7 8 Our study began on 1 April 2019 with
an anticipated end date of 1 December 2020. A comprehensive literature search strategy has been developed
and executed with the assistance of a medical librarian.
Appropriate inclusion and exclusion criteria have been
developed. Currently, retrieved articles are undergoing a
two-step screening process, in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
reporting guidelines, to select full-text articles for inclusion in the study, presented in online supplementary file
1. A data collection spreadsheet will be designed to extract
both a priori and data-driven themes of CTU design from
selected articles. Findings will be communicated via both
qualitative and quantitative synthesis in accordance with
realist review approaches.
Our review was limited to include studies published in
1993 or later, which would be more likely to reflect aspects
2

of CTU relevant to today’s healthcare environment. This
cut-off year was selected given the publication of a landmark opinion article in 1993 which called for reform and
modernisation of the CTU.1
Study objectives
Primary question:
–– Which principles of CTU design contribute to improved outcomes in clinical education and health
service delivery?
►► Secondary questions:
–– In what contexts (country, clinical specialty and so
on) has the design of CTUs been examined?
–– Which principles of CTU design have the highest
quality supporting evidence?
–– Which interventions in CTU design have the largest impact on clinical education and health service
delivery?
–– What gaps exist in the CTU design literature that
suggest areas for future study?
►►

Eligibility criteria
Inclusion criteria
This review will include the following studies:
►► English language studies.
►► Primary research studies (including but not limited to
observational, descriptive and survey studies).
►► Studies based in an inpatient CTU (or any teaching
unit) that involves either resident physicians and/or
medical students.
►► Studies with outcomes related to trainee education
and/or health service delivery.
Exclusion criteria
Non-English studies.
Not a primary research study, including systematic
reviews, meta-
analyses, conference abstracts, and
editorial/opinion articles.
►► Study is based in a non-CTU setting, or setting that
does not involve the education of either resident
physicians or medical students.
►► Outcomes do not relate to either trainee education or
health service delivery.
►► Publication date 1992 or earlier (inclusive).
We did not limit our inclusion criteria to intervention-
based studies, after preliminary literature searches
suggested that many studies with outcomes relevant to
CTU design were qualitative or observational, but without
a discrete intervention.
►►
►►

Search strategy to identify relevant studies
We searched Ovid MEDLINE (1946 to present, in-process
and other non-indexed citations), Ovid Embase (1974 to
21 May 2019), Ovid EBM reviews—Cochrane Database
of Systematic Reviews (2005 to 21 May 2019), Ovid EBM
reviews—Cochrane Central Register of Controlled Trials
(May 2019), EBSCO Cumulative Index of Nursing and
Allied Health Literature (CINAHL) (1982 to present),
EBSCO PsycINFO (1806 to present), EBSCO ERIC (1969
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various levels, who assume graded responsibility reflective
of their level of training.
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Selection of studies for inclusion
Two reviewers will independently screen studies in a two-
stage process. In the first stage, titles and/or abstracts
of studies retrieved using the search strategy and those
from additional sources will be independently screened
by two review authors using Covidence software, to identify studies that potentially meet inclusion criteria. In the
second stage, the full text of these potentially eligible
studies will be retrieved and independently assessed for
eligibility by two review authors. Any disagreement over
the eligibility of studies will be resolved through discussion with a third reviewer.
Data extraction and management
A standardised, pre-piloted form will be used to extract
data from included studies for assessment of study quality
and evidence synthesis. Extracted information may
include: study purpose; study setting; study population;
participant demographics and baseline characteristics
(both patients and clinical trainees); details of the intervention and control conditions (if applicable); study
design; recruitment and study completion rates; outcomes
and times of measurement (related to clinical education
and/or health service delivery); categorisation of the
study according to the Star Model (strategy, structure,
human resources, incentives, information and decision
support, and culture)9; suggested mechanisms of intervention action; information for assessment of the risk of
bias. However, the data abstraction form will be iteratively
refined throughout the data abstraction process based
on emergent outcomes and themes from included articles. Two review authors will extract data independently,
and discrepancies will be identified and resolved through
discussion (with a third author where necessary). Missing
data will be requested from original study authors.
Tang B, et al. BMJ Open 2020;10:e034370. doi:10.1136/bmjopen-2019-034370

Data synthesis and analysis
We intend to employ a realist approach to knowledge
synthesis. Realist research uses mixed methods (qualitative and quantitative) data to generate context-
mechanism-outcome (CMO) hypotheses regarding the
intervention of interest. In other words, it aims to understand ‘what works for whom, in what circumstances, in
what respects and how’ for complex interventions such as
CTU.7 Based on an analysis of knowledge synthesis strategies by Kastner et al,10 a realist review approach is appropriate for our study for multiple reasons:
►► Purpose: our study aims to generate theory regarding
why and how certain principles of CTU design are
effective, as well as identify gaps in the CTU design
literature.
►► Outputs: given the wide range of contexts in which
CTU occurs and has been studied, a realist approach
is ideal given that it aims to generate highly contextualised CMO statements. By considering what works
in CTU design for whom, and in what circumstances,
the results of our study will be highly relevant to our
intended audience of clinician teachers, educators
and administrators.
►► Applicability: our study involves the evaluation and/
or assessment of a complex programme (CTU).
If the necessary data are available, subgroup analyses
will be done for patients/clinical trainees by paediatric
or adult inpatient settings, and/or by the service for
which they are receiving care (internal medicine, surgery,
psychiatry and so on). We will aim to categorise emergent
principles of CTU design according to the Star Model,
an evidence-based management tool used to guide health
system design.9 11 This framework examines macro-systems
(such as CTU) according to their interdependent subsystems (strategy, structure and so on), and may help facilitate policy reform and communication by segmenting
CTU into conceptual components meaningful to educators and administrators alike. Additionally, we believe that
applying a framework intended for health system design
may facilitate both systems thinking and process improvement in the CTU context. Risk of bias assessment will be
performed for all included studies using validated tools
such as the Newcastle-Ottawa Scale for qualitative studies
or Grading of Recommendations, Assessment, Development and Evaluations (GRADE) system for quantitative
studies.
Potential amendments
We anticipate that there will be diverse context for
included studies, such as clinical specialty, country and
study designs. Given that our realist review and the
emergent CMO hypotheses can only account for limited
contextual variability, our published analysis may focus
on a subset of retrieved articles, such as only those from
internal medicine CTUs. This will increase the relevance
and generalisability of our findings to the end users within
a particular field, such as educators and administrators
within internal medicine.
3
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to present), ProQuest Dissertations and Theses Global
(1861 to present) and UBC’s CiRcle (institutional repository of dissertations and theses), to identify articles
addressing the subjects of teaching units and teaching
teams in academic medical centres. The search strategies
were translated using each database platform’s command
language, controlled vocabulary and appropriate search
fields. Medical subject heading terms, Emtree terms,
CINAHL subject headings terms, American Psychological Association thesaurus terms and text words were
used for the search concepts of ‘clinical teaching unit’,
‘teaching rounds’, ‘academic medical centres’ and
‘residents/medical students’. Searches were limited to
articles published from 1993 onwards. A sample search
strategy can be found in the online supplementary file
2. Restrictions according to status of publication (eg, in
review, accepted, in press) or specific types of records
(eg, commentaries, letters, editorials) were not applied.
We limited our study to English language articles given
the limited resources at our institution to appropriately
search, screen and analyse studies in languages other
than English.
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Patient and public involvement
No patients involved.
Ethics and dissemination
This paper presents the protocol for a systematic review
of CTUs for undergraduate and postgraduate medical
education. This review will advance knowledge on CTUs,
generating higher quality evidence on their design.
Through dissemination in publications and relevant
conferences, the results may guide future design of CTUs
to optimise medical trainee education.
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publication.
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We do not plan to make any additional changes to this
protocol. However, if substantial changes occur during
the review process, they will be reported in the published
results.

