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Abstract
Objectives: The objective was to provide an overview of the recommendations and quality of evidencebased clinical practice guidelines (CPGs) for the emergency management of mild traumatic brain injury
(mTBI), with a view to informing best practice and improving the consistency of recommendations.
Methods: Electronic searches of health databases (MEDLINE, EMBASE, The Cochrane Library,
PsycINFO), CPG clearinghouse websites, CPG developer websites, and Internet search engines up to
January 2010 were conducted. CPGs were included if 1) they were published in English and freely
accessible, 2) their scope included the management of mTBI in the emergency department (ED), 3) the
date of last search was within the past 10 years (2000 onward), 4) systematic methods were used to
search for evidence, and 5) there was an explicit link between the recommendations and the supporting
evidence. Four authors independently assessed the quality of the included CPGs using the Appraisal of
Guidelines, Research and Evaluation (AGREE) Instrument. The authors extracted and categorized recommendations according to initial clinical assessment, imaging, management, observation, discharge
planning, and patient information and follow-up.
Results: The search identified 18 potential CPGs, of which six met the inclusion criteria. The included
CPGs varied in scope, target population, size, and guideline development processes. Four CPGs were
assessed as ‘‘strongly recommended.’’ The majority of CPGs did not provide information about the level
of stakeholder involvement (mean AGREE standardized domain score = 57%, range = 25% to 81%), nor
did they address the organizational ⁄ cost implications of applying the recommendations or provide
criteria for monitoring and review of recommendations in practice (mean AGREE standardized domain
score = 46.6%, range = 19% to 94%). Recommendations were mostly consistent in terms of the use of
the Glasgow Coma Scale (GCS) score (adult and pediatric) to assess the level of consciousness, initial
assessment criteria, the use of computed tomography (CT) scanning as imaging investigation of choice,
and the provision of patient information. The CPGs defined mTBI in a variety of ways and described
different rules to determine the need for CT scanning and therefore used different criteria to identify
high-risk patients.
Conclusions: Higher-quality CPGs for mTBI are consistent in their recommendations about assessment,
imaging, and provision of patient information. There is not, however, an agreed definition of mTBI, and
the quality of future CPGs could be improved with better reporting of stakeholder involvement, procedures for updating, and greater consideration of the applicability of the recommendations (cost implications, monitoring procedures). Nevertheless, guideline developers may benefit from adapting existing
CPGs to their local context rather than investing in developing CPGs de novo.
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eventy to ninety percent of head injuries presenting to emergency departments (EDs) are
classified as mild. This amounts to 900,000
people a year in the United Kingdom1,2 and 1.275 million in the United States.3,4 Several definitions of mild
traumatic brain injury (mTBI) exist, which includes
‘‘an acute brain injury resulting from mechanical
energy to the head from external physical force and,
to some degree, loss of consciousness, confusion or
disorientation, post-traumatic amnesia, focal signs,
seizure or intracranial lesion(s) not requiring surgery.’’5,6
The majority of patients make a full recovery; however, between 5 and 12% have persisting headaches,
cognitive deficits, and difficulties with complex tasks.7,8
Some people with mTBI have difficulty returning to
routine daily activities and may be unable to return to
work for weeks or months, costing the U.S. economy
an estimated $17 billion a year.3 As the ED is the main
and often only point of medical contact for these
patients, ED care may have significant bearing on
long-term outcomes for patients who have ongoing
problems.
Evidence-based clinical practice guidelines (CPGs)
can facilitate physician decision-making, improve
patient outcomes, improve efficient use of health
resources, and promote management consistency.9,10
CPGs contain systematically developed statements that
include recommendations, strategies, or information
that help health care providers and patients make
decisions about appropriate health care for specific
clinical circumstances.11 The methods for producing
high-quality CPGs are well-established, and there is
strong agreement regarding the key elements required
in the development process: establishment of a multidisciplinary CPG development group, involvement of
consumers, identification of clinical questions or problems, systematic searches, appraisal of research
evidence, process for forming CPG recommendations, external consultation, and ongoing review and
updating.12
As with primary research, the process and methods
by which a CPG is developed can affect the quality of
the end product. User confidence can be achieved by
CPG developers explicitly reporting their methods. The
Appraisal of Guidelines, Research and Evaluation
(AGREE) Instrument is a validated instrument developed to appraise the quality of CPGs by assessing the
CPG development process and how well the process
was reported.13
In 2004, Peloso et al.14 published their assessment of
the quality of mTBI CPGs in all settings and found
that only three of the 41 CPGs could be categorized
as evidence-based, and of these, two were based
primarily on expert opinion. In 2008, Rusnak et al.
published an assessment of four selected TBI CPGs
using the AGREE Instrument. While not specific to
mTBI, and including only a subset of evidence-based
CPGs, Rusnak and colleagues15 concluded that CPG
developers should include a broad spectrum of
stakeholders in the development process and consider
organizational and financial barriers to the application
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of the CPG. The aim of our study was to identify
and describe the quality of all evidence-based CPGs
for the management on mTBI in the ED setting
published in the past 10 years, with a view to informing best practice and improving consistency of
recommendations.
METHODS
Identification of CPGs
We searched electronic health databases (MEDLINE,
EMBASE, The Cochrane Library, PsycINFO), CPG
clearinghouse websites, CPG developer websites, and
Internet search engines up to January 2010 to identify
CPGs on mTBI. Details of the sources searched can be
found in Table 1, and the search strategy, in the Data
Table 1
Electronic Sources Searched to Identify CPGs
Electronic health databases
MEDLINE
EMBASE
The Cochrane Library
PsycINFO
Websites
National Guideline Clearinghouse
National Health and Medical Research Council (NHMRC)
(Australia)
NHMRC Clinical Guideline Portal and Emergency Care
Portal (Australia)
The National Electronic Library for Health (UK)
Guidelines International Network
Therapeutic Guidelines (Australia)
National Institute for Health and Clinical Excellence
(England ⁄ Wales)
Medical Journal of Australia Clinical Guidelines (Australia)
Joanna Briggs Institute (Australia)
Guidelines Advisory Committee (Canada)
TRIP database (UK)
Canadian Medical Association Clinical Guidelines (Canada)
Australian College for Emergency Medicine (ACEM)
(Australia)
Canadian Association of Emergency Physicians (CAEP)
(Canada)
College of Emergency Medicine (UK)
Eastern Association for the Surgery of Trauma (EAST)
(United States)
Society of Critical Care Medicine (SCCM) (United States)
Department of Veterans Affairs (Australia)
International Council of Nurses
Nursing Best Practice Guidelines (Canada)
Royal College of Nursing (UK)
American Academy of Pediatrics (United States)
National Health Service (NHS) Evidence (UK)
New Zealand Guidelines Group (New Zealand)
Scottish Intercollegiate Guidelines Network (Scotland)
Brain Trauma Foundation (United States)
American College of Radiology (United States)
American College of Emergency Physicians (United States)
World Health Organization
Australian Government Department of Health and Ageing
(Australia)
Australian State Departments of Health and Ageing
(Australia)
Internet search engines
Google
Google Scholar
CPG = Clinical Practice Guideline.
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Supplement S1 (available as supporting information in
the online version of this paper).
Inclusion and Exclusion Criteria
We included CPGs that were freely accessible, published
in English, and met all three of the following criteria:
1. The scope of the CPG specifically focused on, or
incorporated recommendations for, the management of mTBI in the emergency care setting. The
definition of minor or mild TBI was taken as that
specified in the individual CPGs. We excluded
CPGs if they focused solely on the management of
moderate and ⁄ or severe brain injury, penetrating
brain injuries, brain damage due to birth trauma,
sports concussion treated in non-ED settings,
shaken baby syndrome, stroke, or other cerebrovascular or nontraumatic injuries.
2. The date of last search was within the past 10 years
(2000 onward). The most up-to-date version of each
CPG was assessed. Where several versions of the
same CPG existed, the version that included the
greatest detail on the CPG development process
was assessed.
3. The CPG met minimum ‘‘hurdle’’ quality criteria to
be considered an evidence-based CPG (based on
items 8 and 12 of the AGREE Instrument): 1) systematic methods were used to search for evidence
and 2) there was an explicit link between the
recommendations and the supporting evidence.
Quality Assessment. Four authors (ET, MB, VP, KP)
independently assessed the quality of included CPGs
using the AGREE Instrument.16 The AGREE Instrument
assesses whether CPG developers have attempted to
minimize all biases that can occur in the CPG development process and whether the process undertaken
was explicitly reported.13 Each CPG was assessed using
23 criteria, grouped into six domains (scope and
purpose, stakeholder involvement, methodology, clarity
and presentation, applicability, and editorial independence).13
The AGREE Instrument does not include criteria for
determining whether research studies included within
the CPG were critically appraised, a key element in the
development of evidence-based CPGs.12,17 Therefore, in
addition to appraisal with the AGREE Instrument, we
extracted information about whether valid methods
were used to appraise the evidence supporting recommendations included in the CPG.
Consistent with recommended methods for use of
the AGREE Instrument, the four authors independently
scored each criteria of the AGREE Instrument on
a four-point Likert scale: 4 (strongly agree), 3 (agree),
2 (disagree), and 1 (strongly disagree). A total score for
each domain was calculated for each author. A standardized domain score was calculated by summing up
the total scores for the four authors and standardizing
the total as a percentage of the maximum score possible for that domain. Standardized domain score =
(obtained score – minimum possible score) ⁄ (maximum
possible score – minimum possible score). As four
authors independently assessed each item, the score for
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each item could range from 4 to 16. The four-point Likert scale was used to score the additional criterion of
appraisal of studies included in the CPG, and this score
was reported separately. Fleiss’ kappa statistic18 was
used to determine the inter-rater reliability of the
authors.
The lead author (ET) tabulated and analyzed the
results. CPGs were categorized according to the AGREE
Instrument: ‘‘strongly recommended’’ if over half of the
domain scores were >60%, ‘‘recommended’’ if most of
the domain scores were >30%, and ‘‘not recommended’’
if most of the domain scores were <30%.16
Extraction and Classification of Recommendations. Clinical practice guideline recommendations are
guiding statements supported by evidence or in the
event of no evidence, consensus, that suggest a course
of action in clinical practice. For each CPG included in
this review, two authors (ET, MB) extracted the evidence-based recommendations and categorized them
into the following groups: 1) initial clinical assessment, 2) imaging, 3) management, observation and discharge planning, and 4) patient information and patient
follow-up.
RESULTS
Our search identified 18 CPGs that met the first inclusion criteria (i.e., provided recommendations for the
management of mTBI in the ED setting).19–36 Seven
CPGs were excluded as their search was undertaken
prior to the year 2000.19–25 Five CPGs were excluded
for not meeting the hurdle quality criteria (inclusion criterion 3).26–30 Details of excluded CPGs are provided in
Table 2A.
Six CPGs met our inclusion criteria (see Table 2B for
characteristics of included CPGs). Two CPGs were from
Australia,31,32 two from the United Kingdom,33,34 one
from New Zealand,35 and one from the United States.36
Publication dates ranged from 2006 to 2009. Two CPGs
had been published for the first time,31,32 and the
remaining four were full or partial updates of existing
CPGs. One CPG was partially adapted from an existing
CPG.35 Three CPGs addressed the management of
adults and children with head injuries of all severities
including mTBI,33–35 three CPGs specifically addressed
the management of adults with head injuries, and two
of these focused solely on the management of adults
with mTBI.32,36 The CPGs defined mTBI in a variety of
ways (see Table 3). The CPGs varied in the number of
members involved in the CPG process (14 to 35
members), length of the CPG (34 to 240 pages), and
frameworks used to define the level of evidence and
grade of CPG recommendations (Table 2B).
Quality Assessment
Four CPGs were rated as strongly recommended
(majority of domain scores >60%),32–35 and the remaining two CPGs were recommended (majority of domain
scores >30%;31,36 see Table 4). Although all of the
included CPGs scored >30% for four or more of the
six AGREE domains, one of the CPGs only just met
the recommended criteria by scoring 30.5%.31 There
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Table 2A
Excluded CPGs
CPG First Author and Year of Publication

Reason for Exclusion

Jagoda 2002 (endorsed by American College of Emergency
Physicians [ACEP])22
Kamerling 200328
Eastern Association for the Surgery of Trauma 2001
(EAST)20
Servadei 2001 (Neurotraumatology Committee of the World
Federation of Neurosurgical Societies)25
Ingebrigtsen 2000 (Scandinavian CPG)21
Royal College of Paediatrics and Child Health 200123
New South Wales Department of Health 200529
American Academy of Pediatrics 199919
Schutzman (American Academy of Pediatrics) 200124
American College of Radiology (ACR) 2008: Appropriateness
Criteria head trauma26
European Federation of Neurological Societies (EFNS) 200230
Ferreira de Andrade 200127

Date of last search was prior to 2000.
Superseded by Jagoda 2009 (ACEP 2009), included in paper.36
No systematic methods were used to search for evidence.
No explicit link between the recommendations and the
supporting evidence.
Date of last search was prior to 2000.
Date of last search was prior to 2000.
Date of last search was prior to 2000.
Summary of previously published SIGN guideline, date of
last search prior to 2000.
No systematic methods were used to search for evidence.
No explicit link between the recommendations and the
supporting evidence.
Date of last search prior to 2000.
Superseded by Schutzman 2001 (below).
Date of last search prior to 2000.
No systematic methods were used to search for evidence.
No systematic methods were used to search for evidence.
No systematic methods were used to search for evidence.
No explicit link between the recommendations and the
supporting evidence.

CPGs = clinical practice guidelines.

Table 2B
Characteristics of Included CPGs

CPG
Developers

Published ⁄
Date of
Last Search

Country ⁄
Region

Target
Population

Scope
of CPG

Created ⁄
Updated ⁄
Adapted

Number
of Pages

Number
of CPG
Development
Group
Members

Levels of
Evidence
Used

Grades of
Recommendations
used

Scottish
Intercollegiate
Guidelines
Network33
American
College of
Emergency
Physicians ⁄
Centers for
Disease
Control and
Prevention36
Motor Accident
Authority NSW32
NSW Institute
of Trauma
and Injury
Management31
New Zealand
Guidelines
Group35

May
2009 ⁄ 2007

Scotland

Adults
and
children

All head
injury

Update of
2000
version

77

33

SIGN

SIGN

December
2008 ⁄ 2007

United
States

Adults
(‡16 years)

mTBI

Update of
2002
version

34

14

ACEP
(in-house)

ACEP
(in-house)

2008 ⁄ 2007

Adults
(>16 years)
Adults
(>16 years)

mTBI

New

67

16

January
2007 ⁄ 2004

Australia
(NSW)
Australia
(NSW)

Closed
head
injury

New

71

Not
stated

NHMRC
2005
NHMRC
1999

NHMRC
2005
NHMRC
1999

July
2006 ⁄ 2004

New
Zealand

Adults
and
children

All
traumatic
brain
injury

240

35

NZGG

NZGG

National
Institute for
Health and
Clinical
Excellence34

September
2007 ⁄ 2002

England
and
Wales

Adults
and
Children

All head
injury

Partial
update and
adapted
from NICE
2003 CPG
Partial
update of
2003
version

231

26

SIGN
Oxford
Centre EBM
CRD 2001

2003
(SIGN)

ACEP ⁄ CDC = American College of Emergency Physicians ⁄ Centers for Disease Control and Prevention; AGREE = Appraisal of
Guidelines, Research and Evaluation; CPGs = clinical practice guidelines; EBM = evidence-based medicine; MAA NSW = Motor
Accident Authority New South Wales; NICE = National Institute for Health and Clinical Excellence; NSW ITIM = New South Wales
Institute of Trauma and Injury Management; NZGG = New Zealand Guidelines Group; SIGN = Scottish Intercollegiate Guidelines
Network; CRD = Centre for Reviews and Dissemination; mTBI = mild traumatic brain injury.
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Table 3
Definitions of mTBI
Definition of Mild Traumatic
Brain Injury

CPG (reference)
SIGN (33)
NICE (34)
NZGG (35)
ACEP ⁄ CDC (36)
NSW ITIM (31)
MAA NSW (32)

GCS 13–15
GCS 13–15
GCS 13–15 with a duration of PTA
<24 hours post injury
GCS 14–15
GCS 14–15 with or without loss of
consciousness (LOC) or amnesia
One of the following: confusion of
disorientation, LOC <30 minutes, PTA
<24 hours and ⁄ or transient neurological
abnormalities, GCS 14–15 30 minutes
post injury or later upon presentation
OR GCS 13–15 at 30 minutes post injury
or late upon presentation and
a normal CT scan

ACEP ⁄ CDC = American College of Emergency Physicians ⁄
Centers for Disease Control and Prevention; AGREE = Appraisal
of Guidelines, Research and Evaluation; CPG = clinical
practice guideline; GCS = Glasgow Coma Scale; MAA NSW =
Motor Accident Authority New South Wales; mTBI = mild
traumatic brain injury; NSW ITIM = New South Wales
Institute of Trauma and Injury Management; NICE = National
Institute for Health and Clinical Excellence; NZGG = New
Zealand Guidelines Group; PTA = posttraumatic amnesia;
SIGN = Scottish Intercollegiate Guidelines Network.

were differences in the pattern of domain scores and
individual items within the domains (see Tables 4 and
5). Of the six domains, scope and purpose (mean
score = 90.4%, range = 80.5% to 94%) and the clarity
domain (mean score = 87.2%, range = 75% to 96%)
were adequately met by all the CPGs; however, applicability (mean score = 46.6%, range = 19% to 94%)
and stakeholder involvement (mean score = 57%,
range = 25% to 81%) were poorly addressed. The
majority of CPGs scored poorly on the following
AGREE criteria: 1) if the CPG was piloted among
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users, 2) if there was a procedure for updating the
CPG, 3) if potential cost implications of applying the
recommendations were considered, and 4) if key
review criteria for monitoring and ⁄ or audit were
included. The majority of the CPGs adequately met the
rigor domain (mean score = 75.3%, range = 60.5% to
92%), and all of the CPGs satisfied the additional criterion (whether systematic methods were used to
appraise the evidence). There was moderate agreement
between authors in the use of the AGREE Instrument
to score each CPG (Fleiss j = 0.41).
CPG Recommendations
A table of the extracted evidence-based recommendations with the grades of recommendation (or in the
absence of grades, evidence levels) as stated by the CPG
is available as Data Supplement S2 (available as supporting information in the online version of this paper) or on
request from the corresponding author. A summary of
the recommendations is presented below.
1. Initial Clinical Assessment. Mild TBI was defined
in various ways (see Table 3). All of the CPGs
included recommendations on the clinical factors and
symptoms that need to be taken into consideration
during the initial assessment of the patient in the ED,
but differed on characteristics such as the timing of
the assessment.
All CPGs recommended assessing the level of
consciousness using the Glasgow Coma Scale (GCS)
to categorize the severity of head injury. The three
CPGs with a scope that covered both children and
adults recommended using a pediatric version of the
GCS for children and that the assessment should
be completed by someone with experience in the
management of the younger child.33–35 Three of the
CPGs recommended that posttraumatic amnesia (PTA)
should be prospectively measured in the ED;31,32,35
however, only one of these specified the assessment
tool to be used.32

Table 4
Quality assessment of CPGs
AGREE Standardized Domain Score (Percentage of the Maximum Possible Score for Each Domain)
CPG
SIGN33
ACEP ⁄ CDC36
MAA NSW32
NSW ITIM31
NZGG35
NICE34
Mean AGREE score
(± SD), % [range] %
Median AGREE
score, %

Scope and
Purpose

Stakeholder
Involvement

Rigor

Clarity

Applicability

Editorial
Independence

Recommendation
Rating*

94
92
92
92
80.5
92
90.4 (±4.92)
[80.5–94]
92

81
40
69
25
58
69
57 (±20.9)
[25–81]
63.5

90
62.5
75
60.5
72
92
75.3 (±13.3)
[60.5–92]
73.5

96
75
92
87.5
79
94
87.2 (±8.52)
[75–96]
89.8

94
17
19
30.5
36
83
46.6 (±33.4)
[19–94]
33.2

75
50
54
12.5
92
87.5
61.8 (±29.6)
[12.5–92]
64.5

SR
R
SR
R
SR
SR

AGREE = Appraisal of Guidelines, Research and Evaluation; ACEP ⁄ CDC = American College of Emergency Physicians ⁄ Centers
for Disease Control and Prevention; CPGs = clinical practice guidelines; MAA NSW = Motor Accident Authority New South
Wales; NICE = National Institute for Health and Clinical Excellence; NSW ITIM = New South Wales Institute of Trauma and Injury
Management; NZGG = New Zealand Guidelines Group; SIGN = Scottish Intercollegiate Guidelines Network.
*AGREE Instrument: R = recommended; SR = strongly recommended.
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Table 5
Number of CPGs Fulfilling Each Domain
AGREE
Domains
Scope and
purpose

Stakeholder
involvement

Rigor of
development

Clarity and
presentation

Applicability

Editorial
independence

Total (n = 23)
Additional
criterion

AGREE Criteria Items

SIGN

ACEP ⁄
CDC

MAA
NSW

NSW
ITIM

NZGG

NICE

Total n (%)
(N = 6)

1. The overall objectives(s) of the
guideline is (are) specifically
described
2. The clinical question(s) covered by
the guideline is (are) specifically
described
3. The patients to whom the guideline
is meant to apply are specifically
described
4. The guideline development group
includes individuals from all relevant
professional groups
5. The patients’ views and
preferences have been sought
6. The target users of the guideline
are clearly defined
7. The guideline has been piloted
among target users
8. Systematic methods were used to
search for the evidence
9. The criteria for selecting the
evidence are clearly described
10. The methods used for formulating
the recommendations are clearly
described
11. The health benefits, side effects,
and risks have been considered in
formulating the recommendations
12. There is an explicit link between
the recommendations and the
supporting evidence
13. The guideline has been externally
reviewed by experts prior to its
publication
14. A procedure for updating the
guideline is provided
15. The recommendations are specific
and unambiguous
16. The different options for
management of the condition are
clearly presented
17. Key recommendations are easily
identifiable
18. The guideline is supported with
tools for application
19. The potential organizational
barriers in applying the
recommendations have been
discussed
20. The potential cost implications
of applying the recommendations
have been considered
21. The guideline presents key review
criteria for monitoring and ⁄ or audit
purposes
22. The guideline is editorially
independent from its funding body
23. Conflicts of interest of guideline
development members have been
recorded

Y

Y

Y

Y

Y

Y

6 (100)

Y

Y

Y

Y

Y

Y

6 (100)

Y

Y

Y

Y

Y

Y

6 (100)

Y

Y

Y

N

Y

Y

5 (83)

Y

N

Y

N

Y

Y

4 (67)

Y

Y

Y

N

Y

Y

5 (83)

Y

N

N

N

N

N

1 (17)

Y

Y

Y

Y

Y

Y

6 (100)

Y

N

Y

Y

N

Y

4 (67)

Y

Y

Y

N

Y

Y

5 (83)

Y

Y

Y

N

Y

Y

5 (83)

Y

Y

Y

Y

Y

Y

6 (100)

Y

Y

Y

N

Y

Y

5 (83)

Y

N

N

N

N

Y

2 (33)

Y

Y

Y

Y

Y

Y

6 (100)

Y

Y

Y

Y

Y

Y

6 (100)

Y

Y

Y

Y

Y

Y

6 (100)

Y

N

Y

Y

Y

Y

5 (83)

Y

N

N

N

Y

Y

3 (50)

Y

N

N

N

N

Y

2 (33)

Y

N

N

N

N

Y

2 (33)

Y

N

N

N

Y

Y

3 (50)

Y

Y

Y

N

Y

Y

5 (83)

23
Y

14
Y

18
Y

10
Y

18
Y

22
Y

6 (100)

Systematic methods were used to
appraise the evidence that supports
recommendations

ACEP ⁄ CDC = American College of Emergency Physicians ⁄ Centers for Disease Control and Prevention; AGREE = Appraisal of
Guidelines, Research and Evaluation; CPGs = clinical practice guidelines; MAA NSW = Motor Accident Authority New South
Wales; NICE = National Institute for Health and Clinical Excellence; NSW ITIM = New South Wales Institute of Trauma and Injury
Management; NZGG = New Zealand Guidelines Group; SIGN = Scottish Intercollegiate Guidelines Network.
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Table 6
Criteria for Immediate Scanning in Adults

MAA NSW
GCS

Y (<15 two hours
postinjury)

Skull fracture

Clinical suspicion
of skull fracture

Posttraumatic
seizure
Deteriorating ⁄
prolonged
LOC ⁄ GCS

Y

Focal neurologic
deficit
Headache

Y

Vomiting
Amnesia

Abbreviated
Westmead PostTraumatic Amnesia
Scale (A-WPTAS)
score*
Drug and alcohol
intoxication
Deficits in short
term memory
Trauma of the
clavicle
Deteriorating
condition

NZGG
Y (13 or 14 two
hours post
injury)
Suspected open
or depressed
or any sign
of basal

NICE
Y (<15
two hours
postinjury)
Suspected
open
or depressed
or any sign
of basal
Y

Y

Y (deteriorating
GCS or
prolonged
LOC >
5 minutes)

Y (persistent
severe)
2 or more
Anterograde or
retrograde
>30 mins
Persistent
abnormal <
18 ⁄ 18

SIGN
Y (13 or 14 two
hours post
injury)
Basal, depressed,
or penetrating
injury

ACEP ⁄
CDC
(No LOC
or PTA)

ACEP ⁄
CDC
(LOC or
PTA)
Y (<15)

Y (<15)

Y (basilar)

Y

Y

Y

Y

Y
(deteriorating
GCS after
4 hours or
prolonged
LOC>5
minutes)
Y

Y

Y (severe)

Y

Y

Y (deteriorating
LOC)

Y

>1
>30 mins
before event

Y
Y (persistent
severe)
2

Y

>1
>30 minutes
before event

Y

NSW ITIM
Y (persistent
<15 at 2 hours
post)
Clinical
suspicion of
skull fracture

Y

Y (persistent,
severe)
2 or more
Anterograde
or retrograde
>30 minutes

Clinical
judgment
required

Y
Y
(above)
Persistent
abnormal
alertness ⁄
behavior ⁄
cognition

Y (any)

Age > 65 yr

Y

Y (65 or older
with LOC or
amnesia)

Coagulopathy

Y

Y (with LOC or
amnesia)

High risk ⁄ dangerous
mechanism of injury

Y

Y (with LOC or
amnesia)

Multisystem trauma

Y

Known neurosurgery ⁄
neurologic
impairment
Delayed presentation
or re-presentation

Y

Y

Y (LOC, amnesia,
neurological
feature)

Y (with LOC
or amnesia)

Y (>60)

Y

Y (with LOC
or amnesia)

Y

Y

Y (with LOC
or amnesia)

Y

After 4 hours
observation,
abnormal
mental status
and failure
to clinically
improve
Y (clinical
judgment
if no other
risk factors
present)
Y

Clinical
judgment
required
Clinical
judgment
required
Clinical
judgment
required
Clinical
judgment
required

*Abbreviated Westmead Score
ACEP ⁄ CDC = American College of Emergency Physicians ⁄ Centers for Disease Control and Prevention; GCS = Glasgow Coma Scale; LOC = loss
of consciousness; MAA NSW = Motor Accident Authority New South Wales; NICE = National Institute for Health and Clinical Excellence; NSW
ITIM = New South Wales Institute of Trauma and Injury Management; NZGG = New Zealand Guidelines Group; PTA = posttrauma amnesia;
SIGN = Scottish Intercollegiate Guidelines Network.

ACADEMIC EMERGENCY MEDICINE • August 2011, Vol. 18, No. 8

•

2. Imaging. All CPGs recommended computed tomography (CT) imaging as the investigation of choice for
the detection of clinically important brain injuries and
stated that skull x-rays are not sufficiently sensitive to
identify significant intracranial lesions. The importance
of determining which patients have a high risk or low
risk of intracranial injury to inform the use and timing
of CT imaging was discussed in all CPGs. A variety of
CT head scanning rules were used in the development
of the CPGs, and therefore different combinations of
criteria are described to determine which patients are
considered high or low risk of intracranial injury and
hence appropriate for CT. Table 6 provides an example
of the differences in criteria used in each CPG to determine which adult patients should be immediately
referred for a CT scan. Differences in the combinations
of risk criteria were also observed in the assessment of
risk in children.
Five CPGs provided recommendations on imaging in
the absence of a CT scanner.31–35 Three of these CPGs
suggested using skull x-rays in adults, in addition to
observation, to confirm the presence of skull fractures
to inform the decision to refer for a CT scan.31,33–34
3. Management, Observation and Discharge Planning. The majority of recommendations for ED observation, and the criteria for hospital admission and
discharge, were based on expert opinion and consensus. There was, however, consistency in the recommendations for the minimum clinical observation period for
patients with mTBI in the ED (4 hours), criteria for
hospital admission, and discharge home (negative head
CT scan, GCS 15 four hours postinjury, and carer at
home). Only one CPG included absence of PTA as a
criterion for safe discharge.32
4. Patient Information and Follow-up. All CPGs
emphasized the importance of providing patients with
verbal and written information, including details on
symptoms, reassurance that symptoms are likely to
resolve, and details of support services. Four CPGs
recommended that patients with an initial GCS of 13,
or those who received a CT scan, should be referred to
a general practitioner (GP) at discharge or routinely
followed up.32–35 The same CPGs stated that for all
patients discharged following a head injury, a GP or
school nurse (for a child with mTBI) should receive a
discharge summary or letter informing them of the
injury and if any follow-up is planned.32–35 The two
CPGs that did not provide recommendations on patient
follow-up only included patients with a GCS 14 or
15.31,36
DISCUSSION
The findings from this study are consistent with those of
previous studies in this area14,15 and studies that have
assessed the quality of CPGs in depression37 and osteoarthritis.38 The AGREE Instrument is a useful tool for
assessing the quality of CPGs; however, its assessment
applies only to the CPG development process and how
this process is reported, rather than the clinical content
of the CPG. We cannot be sure that if a CPG quality
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item was not reported, it was not done. The CPGs that
were excluded due to a lack of methods reporting might
therefore have sound recommendations. However,
there is evidence that the quality ratings of the AGREE
domains are significant predictors of CPG adoption,
CPG endorsements, overall intentions to use the CPG,
and overall quality of the CPG.39
CPG development is a costly and time-intensive
process requiring a large investment by developers.
The identification of six high-quality CPGs equates to a
large investment in time and resources, especially as
only one of the CPGs had been partially adapted from
an existing CPG.35 It is, however, important for CPGs
to be applicable to the setting in which they will be
used. Adapting recommendations from existing CPGs
may be a more cost-effective and resource efficient
alternative than producing entire CPGs de novo. A local
adaption framework, such as the one developed by the
ADAPTE Working Group, can be used by CPG developers to produce locally applicable CPGs based on preexisting CPGs.40
Clinical practice guideline developers can use the
AGREE Instrument as a tool for improving the quality of
their CPGs and findings from this study suggest that the
quality of CPGs for mTBI can be improved by increasing
the involvement of stakeholders and including information on the applicability of the CPG recommendations,
including cost implications. Producing high-quality
CPGs is only the first step to improving clinical practice,
and the effect of these CPGs on patient care largely
depends on the implementation of the CPGs into
practice and incorporating them into quality improvement initiatives.41 It is therefore important that
resources are not only dedicated to producing CPGs, but
also to effective implementation strategies to ensure that
the large investment in producing CPGs is not wasted.42
LIMITATIONS
In this study we only included CPGs that were published in peer-reviewed journals and included in databases such as those maintained by the Guidelines
International Network. While we may therefore have
missed institutional and local guidelines, and those in
languages other than English, we have focused on
guidelines able to be picked up and adapted by institutions in many parts of the world.
CONCLUSIONS
We identified six clinical practice guidelines for the ED
management of mTBI that were of high quality, and
these guidelines were consistent in recommending the
use of the GCS to assess the level of consciousness, initial assessment criteria, the use of CT as imaging investigation of choice, and the provision of patient
information. Between guidelines, however, there was
difference in the definition of mild traumatic brain
injury that could affect decisions about CT scanning
and assessment for PTA. Furthermore, the clinical practice guidelines rated poorly in domains of applicability
and stakeholder involvement. Future clinical practice
guidelines could be improved by piloting the CPG
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among users, developing and reporting procedures for
updating the CPG, discussing potential cost implications of applying the CPG recommendations, and
including key review criteria for monitoring and ⁄ or
audit.
The authors thank Brodwen McBain for appraising several of the
CPGs with the AGREE Instrument.

References
1. Jennett B. Epidemiology of head injury. Arch Dis
Child. 1998; 78:403–6.
2. Wasserberg J. Treating head injuries. BMJ. 2002;
325:454–5.
3. Centers for Disease Control and Prevention. Report
to Congress on Mild Traumatic Brain Injury in the
United States: Steps to Prevent a Serious Public
Health Problem, 2003 Available at: http://www.
cdc.gov/ncipc/pub-res/mtbi/report.htm. Accessed May
27, 2011.
4. Centers for Disease Control and Prevention. Traumatic Brain Injury in the United States: Emergency
Department Visits, Hospitalizations and Deaths
2002-2006. Available at: http: ⁄ ⁄ www.cdc.gov ⁄ trau
maticbraininjury ⁄ tbi_ed.html. Accessed May 27, 2011.
5. Carroll LJ, Cassidy JD, Holm L, Kraus J, Coronado
VG. Methodological issues and research recommendations for mild traumatic brain injury: the WHO
Collaborating Centre Task Force on Mild Traumatic
Brain Injury. J Rehabil Med. 2004; (43 Suppl):113–
25.
6. American Congress of Rehabilitation Medicine. Definition of mild traumatic brain injury. J Head
Trauma Rehabil. 1993; 8:86–7.
7. Ponsford J, Willmott C, Rothwell A, et al. Factors
influencing outcome following mild traumatic brain
injury in adults. J Int Neuropsychol Soc. 2000;
6:568–79.
8. Faux S, Sheedy J. A prospective controlled study in
the prevalence of posttraumatic headache following
mild traumatic brain injury. Pain Med. 2008; 9:1001–
11.
9. Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw J. Clinical guidelines: potential benefits, limitations, and harms of clinical guidelines. BMJ. 1999;
318:527–30.
10. Keris V, Lavendelis E, Macane I. Association
between implementation of clinical practice guidelines and outcome for traumatic brain injury. World
J Surg. 2007; 31:1352–5.
11. Agency for Healthcare Research and Quality.
National Guideline Clearinghouse. Available at:
http: ⁄ ⁄ www.guideline.gov ⁄ . Accessed May 27,
2011.
12. Turner T, Misso M, Harris C, Green S. Development of evidence-based clinical practice guidelines
(CPGs): comparing approaches. Implement Sci.
2008; 3:e45.
13. Development and validation of an international
appraisal instrument for assessing the quality of
clinical practice guidelines: the AGREE project.
Qual Saf Health Care. 2003; 12:18–23.

Tavender et al.

•

MILD TBI GUIDELINES

14. Peloso PM, Carroll LJ, Cassidy JD, et al. Critical
evaluation of the existing guidelines on mild
traumatic brain injury. J Rehabil Med. 2004; 43(Suppl):106–12.
15. Rusnak M, Mauritz W, Lecky F, Kaniansky M,
Brazinova A. Evaluation of traumatic brain injury
guidelines using AGREE instrument. Bratisl Lek
Listy. 2008; 109:374–80.
16. The AGREE Collaboration. AGREE Instrument.
Available at: http: ⁄ ⁄ www.agreecollaboration.org ⁄
instrument ⁄ . Accessed May 27, 2011.
17. Cluzeau FA, Littlejohns P, Grimshaw JM, Feder
G, Moran SE. Development and application of a
generic methodology to assess the quality of
clinical guidelines. Int J Qual Health Care. 1999;
11:21–8.
18. Fleiss JL. Measuring nominal scale agreement among many raters. Psychol Bull. 1971; 76:
378–82.
19. Committee on Quality Improvement, American
Academy of Pediatrics. Commission on Clinical
Policies and Research, American Academy of Family Physicians. The management of minor closed
head injury in children. Pediatrics. 1999; 104:1407–
15.
20. Cushman JG, Agarwal N, Fabian TC, et al. Practice
Management Guidelines for the Management of
Mild Traumatic Brain Injury: EAST Practice Management Guidelines Work Group. Available at:
http: ⁄ ⁄ www.east.org ⁄ tpg ⁄ tbi.pdf. Accessed May 27,
2011.
21. Ingebrigtsen T, Romner B, Kock-Jensen C. Scandinavian guidelines for initial management of minimal, mild, and moderate head injuries. The
Scandinavian Neurotrauma Committee. J Trauma.
2000; 48:760–6.
22. Jagoda AS, Cantrill SV, Wears RL, et al. Clinical
policy: neuroimaging and decisionmaking in adult
mild traumatic brain injury in the acute setting.
Ann Emerg Med. 2002; 40:231–49.
23. Royal College of Paediatrics and Child Health. Early
Management of Patients with a Head Injury. Available at: http: ⁄ ⁄ www.sign.ac.uk ⁄ pdf ⁄ sign110.pdf.
Accessed May 27, 2011.
24. Schutzman SA, Barnes P, Duhaime AC, et al.
Evaluation and management of children younger
than two years old with apparently minor head
trauma: proposed guidelines. Pediatrics. 2001;
107:983–93.
25. Servadei F, Teasdale G, Merry G. Defining acute
mild head injury in adults: a proposal based on
prognostic factors, diagnosis, and management.
J Neurotrauma. 2001; 18:657–64.
26. American College of Radiology. ACR Appropriateness Criteria: Head Trauma. Available at:
http: ⁄ ⁄ www.acr.org ⁄ SecondaryMainMenuCategories ⁄
quality_safety ⁄ app_criteria ⁄ pdf ⁄ ExpertPanelonNeuro
logicImaging ⁄ HeadTraumaDoc5.aspx. Accessed May
27, 2011.
27. Ferreira de Andrade A, Marino R, Ciquini O,
Figueiredo E, Machado A. Guidelines for neurosurgical trauma in Brazil. World J Surg. 2001;
25:1186–201.

ACADEMIC EMERGENCY MEDICINE • August 2011, Vol. 18, No. 8

•

28. Kamerling SN, Lutz N, Posner JC, Vanore M. Mild
traumatic brain injury in children: practice guidelines
for emergency department and hospitalized patients.
The Trauma Program, The Children’s Hospital of
Philadelphia, University of Pennsylvania School of
Medicine. Pediatr Emerg Care. 2003; 19:431–40.
29. New South Wales Department of Health. Acute
Management of Head Injury in Children within the
First 24 Hours. Available at: http: ⁄ ⁄ www.hnehealth.
nsw.gov.au ⁄ __data ⁄ assets ⁄ pdf_file ⁄ 0019 ⁄ 81145 ⁄ PD2005_
391_PCP_1_Head_Injury.pdf. Accessed May 27,
2011.
30. Vos PE, Battistin L, Birbamer G, et al. EFNS guideline on mild traumatic brain injury: report of an
EFNS task force. Eur J Neurol. 2002; 9:207–19.
31. Reed D. Adult Trauma Clinical Practice Guidelines,
Initial Management of Closed Head Injury in
Adults. NSW Institute of Trauma and Injury
Management.
Available
at:
http: ⁄ ⁄ www.itim.
nsw.gov.au ⁄ download.cfm?DownloadFile=1F04C4DE1321-1C29-704622360C25D479. Accessed May 27,
2011.
32. Motor Accident Authority New South Wales.
Guidelines for mild traumatic brain injury following
closed head injury. Available at: http: ⁄ ⁄ www.maa.
nsw.gov.au ⁄ default.aspx?MenuID=148.
Accessed
May 27, 2011.
33. Scottish Intercollegiate Guidelines Network. Early
Management of Patients with a Head Injury. A
National Clinical Guideline. Edinburgh Scotland:
Scottish Intercollegiate Guidelines Network, May
2009.
34. National Institute for Health and Clinical Excellence.
Head Injury. Triage, Assessment, Investigation and
Early Management of Head Injury in Infants,
Children and Adults. Available at: http: ⁄ ⁄ www.nice.
org.uk ⁄ nicemedia ⁄ pdf ⁄ CG56guidance.pdf. Accessed
May 27, 2011.
35. New Zealand Guidelines Group. Traumatic Brain
Injury: Diagnosis, Acute Management and Rehabilitation. Wellington; July 2006.
36. Jagoda AS, Bazarian JJ, Bruns JJ Jr, et al. Clinical
policy: neuroimaging and decisionmaking in adult

www.aemj.org

37.

38.

39.

40.

41.

42.

889

mild traumatic brain injury in the acute setting.
J Emerg Nurs. 2009; 35:e5–40.
Hegarty K, Gunn J, Blashki G, Griffiths F, Dowell T,
Kendrick T. How could depression guidelines be
made more relevant and applicable to primary care?
A quantitative and qualitative review of national
guidelines. Br J Gen Pract. 2009; 59:e149–56.
Misso mL, Pitt VJ, Jones KM, Barnes HN, Piterman
L, Green SE. Quality and consistency of clinical
practice guidelines for diagnosis and management
of osteoarthritis of the hip and knee: a descriptive
overview of published guidelines. Med J Aust. 2008;
189:394–9.
Brouwers MC, Kho ME, Browman GP, et al. Development of the AGREE II, part 1: performance, usefulness and areas for improvement. CMAJ. 2010;
182:1045–52.
Fervers B, Burgers JS, Haugh MC, et al. Adaptation
of clinical guidelines: literature review and proposition for a framework and procedure. Int J Qual
Health Care. 2006; 18:167–76.
Grimshaw J, Eccles M, Thomas R, et al. Toward evidence-based quality improvement. Evidence (and its
limitations) of the effectiveness of guideline dissemination and implementation strategies 1966-1998.
J Gen Intern Med. 2006; 21(Suppl 2):S14–20.
Grol R. Has guideline development gone astray?
Yes. BMJ. 2010; 340:c306.

Supporting Information
The following supporting information is available in the
online version of this paper:
Data Supplement S1. Search Strategies.
Data Supplement S2. Evidence-based Recommendations* for the Management of Mild Traumatic Brain
Injury (mTBI) in the ED.
The document is in PDF format.
Please note: Wiley Periodicals Inc. is not responsible
for the content or functionality of any supporting information supplied by the authors. Any queries (other than
missing material) should be directed to the corresponding
author for the article.

