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ABSTRACT
Introduction Preventable injuries lead to 200 000 hospital 
stays, 60 000 disabilities, and 13 000 deaths per year in 
Canada with direct costs of $20 billion. Overall, potentially 
unnecessary medical interventions are estimated to 
consume up to 30% of healthcare resources and may 
expose patients to avoidable harm. However, little is known 
about overuse for acute injury care. We aim to identify low-
value clinical practices in injury care.
Methods and analysis We will perform a scoping review 
of peer-reviewed and non-peer-reviewed literature to 
identify research articles, reviews, recommendations and 
guidelines that identify at least one low-value clinical 
practice specific to injury populations. We will search 
Medline, EMBASE, COCHRANE central, and BIOSIS/Web of 
Knowledge databases, websites of government agencies, 
professional societies and patient advocacy organisations, 
thesis holdings and conference proceedings. Pairs of 
independent reviewers will evaluate studies for eligibility 
and extract data from included articles using a prepiloted 
and standardised electronic data abstraction form. 
Low-value clinical practices will be categorised using 
an extension of the Agency for Healthcare Research and 
Quality conceptual framework and data will be presented 
using narrative synthesis.
Ethics and dissemination Ethics approval is not required 
as original data will not be collected. This study will be 
disseminated in a peer-reviewed journal, international 
scientific meetings, and to knowledge users through 
clinical and healthcare quality associations. This review 
will contribute new knowledge on low-value clinical 
practices in acute injury care. Our results will support the 
development indicators to measure resource overuse and 
inform policy makers on potential targets for deadoption in 
injury care.

IntroductIon
Preventable injuries represent a leading cause 
of death, disability and healthcare expendi-
tures.1 Canadian injury deaths increased from 
13 000 in 2004 to 16 000 in 2010 while costs 
increased by 35% and are projected to reach 
$75 billion by 2035.1 The huge burden of injury 
and evidence of variation in injury outcomes 
across healthcare providers2–4 demonstrate 
that efforts to optimise processes of care have 
the potential to yield major dividends.

Emphasis on adherence to recommended 
processes of care and rapid innovation in 
imaging and therapeutic techniques has led 
to an exponential rise in the use of tests and 
treatments that are not supported by evidence 
and/or could expose patients to unneces-
sary harm,5 referred to here as low-value 
clinical practices.6–13 Examples include 
whole body CT for minor or single-system 
injury and steroid administration following 
severe traumatic brain injury.5 Overall, 
unnecessary clinical processes have been esti-
mated to consume up to 30% of healthcare 
resources8 10 12 14 but little is known about 
healthcare overuse in the context of injury 
care. Importantly, unnecessary diagnostic 
or therapeutic interventions may expose 
patients to harm through adverse events 
(eg, inappropriate surgery that could result 
in surgical infection) and delays to effective 
therapy (eg, extensive imagery in a patient 
with traumatic brain injury prior to transfer 
to a level I trauma centre).6–8 10 12 Interven-
tions targeting the deadoption of low-value 
clinical practices have the potential to reduce 
waste and improve patient outcomes.13 15

Audit and feedback using quality indica-
tors has been shown to impact favourably on 
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Protocol

Strengths and limitations of this study

 ► Objective, rigorous and systematic identification of 
low-value clinical practices in injury care.

 ► Fill a major knowledge gap on medical overuse for 
acute injury care.

 ► Inform research priorities and the development of 
metrics to measure overuse.

 ► Represents a crucial step towards the deadoption of 
low-value clinical practices in acute injury care.

 ► For feasibility reasons, restricted to studies 
published since 2006.

 ► Scoping design means no appraisal of 
methodological quality—this will be evaluated in 
ensuing systematic reviews.
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healthcare outcomes by improving clinical practices.16 
However, 94% of indicators address lack of adherence 
to recommended processes of care (underuse).17 18 
Indicators designed to monitor the use of potentially 
unnecessary tests and interventions (overuse) are needed 
to ensure physicians ask themselves not only ‘am I 
doing enough?’ but also ‘am I doing too much?’ While 
interventions on a patient level may well be justified 
by unmeasured risk factors or patient/family prefer-
ences, information on systematic provider variations in 
the use of low-value clinical practices after risk strati-
fication can be used to inform quality improvement 
initiatives.3 Physicians report overusing resources for 
fear of legal actions but also because of lack of guide-
lines on low-value clinical practices.10–12 19Choosing 
Wisely has developed a list of commonly used tests or 
procedures whose necessity should be questioned.5 
However, few apply to injury care and most are based 
uniquely on expert consensus. Previous reviews aiming 
to identify low-value clinical practices have not been 
specific to injury but have underlined the importance 
of targeting diagnostic groups to improve feasibility and 
actionability of results.13 20–23 We urgently need to iden-
tify low-value clinical practices in injury care as a first 
step towards evaluating the problem of overuse in this 
important patient population.

We aim to identify low-value clinical practices in injury 
care that can be used to inform the development of 
quality indicators to measure resource overuse.

Methods and analysIs
The protocol is structured in six stages following 
published guidelines for scoping reviews.24 As this is a 
scoping review intended to generate rather than verify 
hypotheses, methods may be modified as the review 
progresses.25–28

Identify research questions
Using an iterative approach, the interdisciplinary and 
intersectorial project steering committee comprising 
clinicians (trauma surgeons, emergency physicians, 
critical care physicians, prehospital personnel), allied 
health professionals (nurses, physical therapists) and 
policy makers and decision makers (trauma programme 
leaders, representatives of trauma accreditation agencies) 
identified the following research question for our scoping 
review: Which diagnostic or therapeutic interventions are 
considered low-value in acute injury care?

Identify relevant studies
Eligibility criteria
We will include research articles, reviews, recom-
mendations and guidelines that identify at least one 
low-value clinical practice specific to injury popula-
tions. As stated above, low-value clinical practices are 
defined as commonly used tests and treatments (eg, 
laboratory tests, imaging, transfusions, surgeries) that 
are not supported by evidence and/or could expose 

patients to unnecessary harm.5 We will include studies 
on clinical practices specific to intrahospital acute 
care (in the emergency department or following 
hospital admission). We will include all study designs, 
for example, studies that evaluate the effectiveness of 
an intervention, measure the prevalence of low-value 
practices, propose a guideline/recommendation on 
low-value clinical practices, or evaluate the efficacy of 
an intervention for the deadoption of a low-value clin-
ical practice. We will include research and non-research 
documents based on emergency department (ED) 
admissions and inpatient hospitalisations for injury. 
Studies on general injury admissions or on admissions 
for specific injury types (eg, traumatic brain injury, 
thoracoabdominal injury, orthopaedic injuries) or age 
groups (paediatric, adult, geriatric) will be included. 
The clinical practice could be low-value for all patients 
or for specific patient subgroups. We will exclude the 
following: (1) studies on pharmaceutical agents (blood 
products and their derivatives will be included), (2) 
studies based exclusively on populations with combat 
injuries, isolated fractures following low falls, burns, 
bites, foreign bodies or late effects of injuries, (3) 
case reports, (4) studies on clinical practices in injury 
prevention and the postacute phases of injury care (eg, 
rehabilitation, community maintenance). To ensure 
the feasibility of the review, will limit the search to 
documents published in English since January, 2006. 
The study will cover publications appearing between 
1 January 2006 up to a maximum of 6 months before 
submission of the final manuscript.

Information sources
We will systematically search the following:
1) Medical Literature Analysis and Retrieval System 
Online (MEDLINE), Excerpta Medica dataBASE 
(EMBASE), Cochrane Central, Biosciences Information 
Service (BIOSIS)/Web of Knowledge, ClinicalTrials and 
International Standard Randomised Controlled Trials 
Number (ISRCTN) databases from their inception up to 
a maximum of 9 months before publication submission.
2) Thesis repositories including Thesis portal Canada, 
Electronic Thesis Online Service (EThOS), Digital Access 
to Research Theses (DART)-Europe E-Theses Portal, the 
National Library of Australia’s Trove and ProQuest Disser-
tations & Theses Global.
3) Websites of:
a. Healthcare quality organisations including the 

WHO, National Institute for Health and Care 
Excellence, National Association for Healthcare 
Quality, National Quality Forum, Lown Institute, 
Agency for Healthcare Research and Quality, 
Choosing Wisely, Canadian Institutes for Health 
Information, Australasian Association for Quality in 
Healthcare.

b. Injury organisations including the American 
College of Surgeons, Trauma Association of Canada, 
International Association for Trauma Surgery and 
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Intensive Care, Australasian Trauma Society, Trauma 
Audit Research Network, American Association for 
the Surgery of Trauma, Eastern Association for the 
Surgery of Trauma, American Trauma Society, British 
Trauma Society, Orthopaedic Trauma Association, 
Western Trauma Association,  Trauma. org, The 
Society of Trauma Nurses, International Trauma 
Anaesthesia and Critical Care Society, BrainTrauma 
Foundation.

c. Patient advocacy organisations including Safer 
Healthcare Now!

References of included articles will then be screened for 
any further eligible studies.

Search strategy
Using Cochrane guidelines,29 we will develop a rigorous 
systematic search strategy in collaboration with an infor-
mation specialist. We will use combinations of search 
terms under the themes injury and low-value clinical prac-
tices (see table 1 for a preliminary search strategy) using 
keywords elaborated by the project steering committee 
comprising clinical and methodological experts. Our 
search strategy will be developed for Medline (Medical 
Subject Headings; MeSH) and EMBASE (Embase 
tree; EMTREE) and will then be adapted to the other 
databases. The information specialist will peer review 
the search strategy using the Peer Review of Electronic 
Search Strategies checklist.30

select studies
Data management
We will organise citations using EndNote (V.X7.0.1, New 
York City: Thomson Reuters, 2011). We will identify and 
remove duplicates by electronic and manual screening. 
In the case of multiple publications based on the same 
data, we will include the study based on the largest sample 
size in analyses.

Selection process
Pairs of reviewers (two of three reviewers LM, KMB, P-AT) 
will first screen titles and abstracts and will then evaluate 
full-text publications to assess final eligibility. We will eval-
uate agreement between the three reviewers on eligibility 
using the first 500 citations (or more if deemed neces-
sary). If necessary, we will then clarify inclusion criteria 
and repeat the process until acceptable inter-rater agree-
ment is attained. We will settle any further disagreement 
on study eligibility by consensus and a fourth reviewer will 
adjudicate if necessary (AFT). If information on eligibility 
is unavailable or unclear, study authors will be contacted 
to clarify.

chart material
Data collection
A standard electronic data abstraction form and a detailed 
instruction manual will be developed and piloted on a 
representative sample of five publications (table 2). Pairs 
of reviewers (LM, KMB, P-AT) with methodological and 
content expertise will independently extract information 

on the study design (systematic review with meta-anal-
ysis, randomized controlled trial (RCT), evidence-based 
guidelines), setting (country, year, language, funding), 
population (eg, age, injury type and severity), low-value 
clinical practices, and primary outcomes when appro-
priate (eg, mortality, morbidity, resource use, costs). 
Any discrepancies between reviewers will be resolved by 
consensus and a fourth reviewer will adjudicate if neces-
sary (AFT). We will contact study authors if important 
information is missing or requires clarification using up 
to three email attempts over 1 month to all listed authors.

collate, summarise and report on results
Criteria will be classified according to the type of low-value 
practice and type of service based on the conceptual 
framework proposed by Chan et al (table 3).20 This frame-
work is an extension of conceptualisations proposed by 
the Agency for Healthcare Research and Quality31 and 
Fisher and Wennberg.32 Classifications will be conducted 
independently by two reviewers (KMB, P-AT) and then 
checked independently by a third reviewer (LM). Any 
disagreements will be adjudicated by a third reviewer 
(AFT). As is common in scoping reviews, methodological 
quality of included studies will not be evaluated.25

consultation
We will consult our project advisory committee comprising 
healthcare practitioners (emergency physician, inten-
sivist, trauma surgeon, neurosurgeon, orthopaedic 
surgeon), allied health professionals (nurses, physical 
therapists), policy makers and decision makers (represen-
tatives of the Québec National Institute of Health Care 
Excellence, Québec Ministry of Health and Choosing 
Wisely Canada), and patient/family representatives. The 
objectives of the consultation will be threefold: (1) iden-
tify any further references (2) obtain feedback on the 
interpretation and presentation of results, (3) identify 
opportunities for knowledge transfer.

conclusIons
This scoping review will fill an important gap on low-value 
clinical practices in the clinical area of acute injury care. 
This review is a component of the Canadian Programme 
for Monitoring Overuse in Injury Care. Our overarching 
goal is to develop indicators that can be used to measure 
resource overuse in injury care and inform the deadop-
tion of low-value clinical practices.

Review results will be used to inform the Canadian 
Program for Monitoring Overuse in Injury Care, 
a 5-year research programme which has received 
peer-reviewed federal funding (Canadian Institutes 
for Health Research Foundation grant). The second 
stage aims to build the evidence base for low-value 
clinical practices identified in this review using a series 
of systematic reviews. We will then conduct a RAND/
UCLA (Research and Development / University of Cali-
fornia at Los Angeles) expert consensus study based 
on the best available evidence to develop indicators, 
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Table 2 Data collection form*

Title of review Low-value clinical practices in injury care: a scoping review

Reviewer

Date of review

Form version 1.0 (2017-01-16)

Contact with author Date, reason, resolved

Notes

Study identification

Report number Last name first author—year of the reference

Study number Last name first author—year of the primary reference

Title

Author(s) Source 1

□ research article □ abstract □ conference proceeding
□ non-research article □ review □ guideline □ recommendation other (eg, unpublished data):

Source 2 □ MEDLINE □ EMBASE □ Cochrane □ BIOSIS □ ClinicalTrials □ ISRCTN □ Thesis repository □ 
Website □ Reference listing
Other (grey literature):

Year

Volume

Page (start-end)

Contact

Country

Language

Funding □ NA

Notes

Eligibility of study in the review

Inclusion criteria □ Injury population

□ potentially low-value clinical practice

Notes

Study details

Setting Country(ies)/province(s)/state(s); trauma system(s); number and level of centres

Period of study Dates start-end

Study inclusion □ Age Criteria: □ NA

criteria □ Injury severity Criteria: □ NA

□ Injury type Criteria: □ NA

□ Other List all other inclusion criteria □ NA

Study exclusion criteria List all exclusion criteria □ NA

REB approval □ yes □ no □ unclear

Study design □ prospective cohort □ retrospective cohort □ population-based □ unclear
Other:

Notes

Study data

Primary data source

Secondary data source

Other data sources

Notes

Population characteristics

Sample size (n) Patients :

Continued
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Age e.g. n(%)≥65 yoa, mean (SD), median (quartiles)

Gender n(%) male

Injury mechanism e.g. n(%) penetrating, motor vehicle collision

Injury severity e.g. n(%) Injury Severity Score>15, Maximum Abbreviated Injury Scale score>3

Injury type e.g. n(%) traumatic brain; spinal cord; thoracoabdominal; orthopaedic; multisystem blunt

Notes

Low-value clinical practice (one per practice)

Practice

Type of practice □ consultation □ screening □ diagnostic procedure □ monitoring □ therapeutic procedure
Other:

Type of overuse □ inappropriate for a specified clinical indication
□ inappropriate for clinical indication in a specific population
□ excessive service intensity or sophistication given expected clinical benefit
□ inappropriate for clinical indication in a specific population
□ excessive frequency of service given expected clinical benefit
Other:

Frequency e.g. n(%)

NA: not available, MEDLINE: Medical Literature Analysis and Retrieval System Online, EMBASE: Excerpta Medica database, BIOSIS: 
Biosciences Information Service, ISRCTN: International Standard Randomised Controlled Trials Number
*Adapted from Cochrane Consumer and Communication Review Group Data extraction template.

Table 2 Continued 

Table 3 Framework for classifying low-value clinical practices

Type of process

Type of overuse
Admission, 
transfer Consultation Screening Diagnostic Monitoring Therapeutic

Inappropriate for a specified clinical 
indication*

Inappropriate for clinical indication in
a specific population†

Excessive service intensity or sophistication 
given expected clinical benefit‡

Excessive frequency of service given 
expected clinical benefit§

*Specific clinical situations or indications for which a service is considered inappropriate or of questionable clinical value (eg, antibiotics for 
acute bronchitis).
†Services that may be appropriate for a specific population, such as a high-risk population, but is inappropriate or of negligible clinical 
benefit when applied to other, particularly lower-risk populations (eg, cardiac stress imaging for initial detection and risk assessment in 
asymptomatic, low coronary heart disease risk individuals).
‡More expensive or intensive services with marginal clinical benefits when less expensive or less intensive, but equally effective alternatives, 
are available (eg, combined, with and without contrast, abdominal CT scans when only one scan is necessary).
§Repeating tests too frequently when the probability of observing clinically important change is low and can increase costs and patient 
exposure to risks unnecessarily (eg, frequency of follow-up or monitoring).
Source, Chan et al.20

a multicentre retrospective cohort study to derive 
and validate metrics for the indicators and a cluster 
randomised controlled study to evaluate the effective-
ness of indicators in an audit-feedback intervention. 
This review therefore represents a first step towards 
developing valid and reliable metrics to measure poten-
tially unnecessary or harmful processes specific to 
acute care following injury. These metrics will enable 
us to advance knowledge on the prevalence of overuse, 
its determinants and its impact on patient outcomes. 

This knowledge will provide a solid basis for the devel-
opment of interventions targeting deadoption such as 
shared decision making tools. Such interventions have 
the potential to reduce costs, delays and unnecessary 
hospital days and increase resource availability. They 
may also improve patient outcomes through a reduc-
tion in exposure to adverse events and delays to care.
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