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ABSTRACT

Objective: The objective was to develop a clinical practice guideline on the management of neck pain–associated disorders
(NADs) and whiplash-associated disorders (WADs). This guideline replaces 2 prior chiropractic guidelines on NADs and WADs.
Methods: Pertinent systematic reviews on 6 topic areas (education, multimodal care, exercise, work disability,
manual therapy, passive modalities) were assessed using A Measurement Tool to Assess Systematic Reviews
(AMSTAR) and data extracted from admissible randomized controlled trials. We incorporated risk of bias scores in
the Grading of Recommendations Assessment, Development, and Evaluation. Evidence profiles were used to
summarize judgments of the evidence quality, detail relative and absolute effects, and link recommendations to the
supporting evidence. The guideline panel considered the balance of desirable and undesirable consequences.
Consensus was achieved using a modified Delphi. The guideline was peer reviewed by a 10-member multidisciplinary
(medical and chiropractic) external committee.
Results: For recent-onset (0-3 months) neck pain, we suggest offering multimodal care; manipulation or mobilization;
range-of-motion home exercise, or multimodal manual therapy (for grades I-II NAD); supervised graded strengthening
exercise (grade III NAD); and multimodal care (grade III WAD). For persistent (N3 months) neck pain, we suggest
offering multimodal care or stress self-management; manipulation with soft tissue therapy; high-dose massage;
supervised group exercise; supervised yoga; supervised strengthening exercises or home exercises (grades I-II NAD);
multimodal care or practitioner’s advice (grades I-III NAD); and supervised exercise with advice or advice alone
(grades I-II WAD). For workers with persistent neck and shoulder pain, evidence supports mixed supervised and
unsupervised high-intensity strength training or advice alone (grades I-III NAD).
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Conclusions: A multimodal approach including manual therapy, self-management advice, and exercise is an effective
treatment strategy for both recent-onset and persistent neck pain. (J Manipulative Physiol Ther 2016;39:523-44.e20)
Key Indexing Terms: Practice Guideline; Neck Pain; Whiplash Injuries; Chiropractic; Therapeutic Intervention;
Disease Management; Musculoskeletal Disorders

INTRODUCTION
Neck pain and its associated disorders (NAD), including
headache and radiating pain into the arm and upper back,
are common and result in significant social, psychological,
and economic burden. 1-4 Neck pain, whether attributed to
work, injury, or other activities, 5 is a prevalent source of
disability and a common reason for consulting primary
health care providers, including chiropractors, physical
therapists, and primary care physicians. 6 The estimated
annual incidence of neck pain measured in 4 studies ranged
between 10.4% and 21.3%, with a higher incidence noted in
office and computer workers. 7 Although some studies
report that between 33% and 65% of people have recovered
from an episode of neck pain at 1 year, most cases follow an
episodic course over a person’s lifetime, and thus, relapses
are common. 7 Neck pain is a leading cause of morbidity
and chronic disability worldwide. 5,8 In 2008 the Bone and
Joint Decade Task Force on Neck Pain and Its Associated
Disorders reported that 50% to 75% of individuals with
neck pain also report pain 1 to 5 years later. 4 Several
modifiable and nonmodifiable environmental and personal
factors influence the course of neck pain, including age,
previous neck injury, high pain intensity, self-perceived
poor general health, and fear avoidance. 7
Neck pain related to whiplash-associated disorders
(WADs) most commonly results from motor vehicle
accidents. 9,10 Whiplash-associated disorders disrupt the
daily lives of adults around the world and are associated
with considerable pain, suffering, disability, and costs. 3,11
Whiplash-associated disorders are defined as an injury to
the neck that occurs with sudden acceleration or deceleration of the head and neck relative to other parts of the
body, typically occurring during motor vehicle
collisions. 10,12 The majority of adults with traffic injuries
report pain in the neck and upper limb pain. Other common
symptoms of WADs include headache, stiffness, shoulder
and back pain, numbness, dizziness, sleeping difficulties,
fatigue, and cognitive deficits. 9,10 The global yearly
incidence rate of emergency department visits as a result
of acute whiplash injuries after road traffic crashes is
between 235 and 300 per 100,000. 3,13,14 In 2010, there
were 3.9 million nonfatal traffic injuries in the United
States. 11 The economic costs of motor vehicle crashes that
year totaled USD$242 billion, including $23.4 billion in
medical costs and $77.4 billion in lost productivity (both
market and household). 11 In Ontario, traffic collisions are
a leading cause of disability and health care use and

expenditures, resulting in the automobile insurance system
paying nearly CND$4.5 billion in accident benefits in
2010. 15
More than 85% of patients experience neck pain after a
motor vehicle accident, often associated with sprains and
strains to the back and extremities, headache, psychological
symptomatology, and mild traumatic brain injury. 10
Whiplash injuries have an effect on general health, with
recovery in the short term reported by 29% to 40% of
individuals with WAD in Western countries that have
compensation schemes for whiplash injuries. 16,17 The
median time to first reported recovery is estimated at 101
days (95% confidence interval: 99-104) and about 23% are
still not recovered after 1 year. 13
The 2000-2010 Bone and Joint Decade Task Force on
Neck Pain and its Associated Disorders recommended
that all types of neck pain, including WADs, 18 be
included under the classification of NAD. 19 NAD can be
classified into 4 grades, distinguished by the severity
of symptoms, signs, and impact on activities of daily life
(Table 1).
The clinical management of musculoskeletal disorders,
and neck pain in particular, can be complex and often
involves combining multiple interventions (multimodal
care) to address its symptoms and consequences. 19 In this
guideline, multimodal care refers to treatment involving at
least 2 distinct therapeutic methods, provided by 1 or more
health care disciplines. 20 Manual therapy (including spinal
manipulation), medication, and home exercise with advice
are commonly used multimodal treatments for recentonset and persistent neck pain. 21,22 Thus, there is a need to
determine which treatments or combinations of treatments
are more effective for managing NAD and WAD.

Rationale for Developing This Guideline
The Ontario Protocol for Traffic Injury Management
(OPTIMa) Collaboration 20 recently updated the systematic
reviews from the Bone and Joint Decade 2000-2010 Task
Force on Neck Pain and Its Associated Disorders (Neck
Pain Task Force). 23 Consequently, it was deemed timely to
update the recommendations of 2 chiropractic guidelines on
NAD (2014) 24 and WAD (2010) 25 produced by the
Canadian Chiropractic Association and the Canadian
Federation of Chiropractic Regulatory and Educational
Accrediting Boards (the “Federation”) into a single
guideline.
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Table 1. Classification of Neck Pain–Associated Disorders
(NAD) and Whiplash-Associated Disorders (WAD)
Grade

Definition

The 2000-2010 Bone and Joint Decade Task Force on Neck Pain and
Its Associated Disorders Classification of NAD18
I No signs or symptoms suggestive of major structural pathology and
no or minor interference with activities of daily living
II No signs or symptoms of major structural pathology, but major
interference with activities of daily living
III No signs or symptoms of major structural pathology, but presence
of neurologic signs such as decreased deep tendon reflexes,
weakness or sensory deficits
IV Signs or symptoms of major structural pathology

Scope and Purpose
The aim of this clinical practice guideline (CPG) was to
synthesize and disseminate the best available evidence on
the management of adults and elderly patients with recent
onset (0-3 months) and persistent (N3 months) neck pain
and its associated disorders, with the goal of improving
clinical decision making and the delivery of care for
patients with NAD and WAD grades I to III. Guidelines are
“Statements that include recommendations intended to
optimize patient care that are informed by a systematic
review of evidence and an assessment of the benefits and
harms of alternative care options.” 26
The target users of this guideline are chiropractors and
other primary care health care providers delivering
conservative care to patients with NADs and WADs, as
well as policymakers. We define conservative care as
treatment designed to avoid invasive medical therapeutic
measures or operative procedures.
OPTIMa published a closely related guideline in the
European Spine Journal. 27 Although we reached similar
results, OPTIMa developed recommendations using the
modified Ontario Health Technology Advisory Committee
(OHTAC) framework. 28 In contrast, our guideline used the
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) approach. GRADE provides a
common, sensible, and transparent approach to grading
quality (or certainty) of evidence and strength of recommendations (http://www.gradeworkinggroup.org). GRADE
was the highest scoring instrument among 60 evidence
grading systems 29 and has been determined to be
reproducible among trained raters. 30 GRADE is now
considered a standard in guideline development and has
been adopted by many international guideline organizations
and journals. 31 The Canadian Chiropractic Guideline
Initiative (CCGI) guideline panel considered available
high-quality systematic reviews, updated the search of the
peer-reviewed published reports up to December 2015, and
then used the GRADE approach to formulate recommendations for the management of neck pain and associated
disorders.

Framework
To inform its work, the CCGI considered recent
advances in methods to conduct knowledge synthesis, 32
derive evidence-based recommendations, 31,33 adapt highquality guidelines, 34 and develop 35 and increase the uptake
of CPGs. 36,37 An overview of CCGI structure and methods
is provided in Appendix 1.

METHODS
Ethics
Because no novel human participant intervention was
required and secondary analyses were considered, the
research presented in this guideline is exempt from
institutional ethics review board approval.

Selection of Guideline Development Panelists
The CCGI project lead (A.B.) appointed 2 co-chairs
(J.O. and G.S.) for the guideline development group
and nominated the project executive committee and the
remaining guideline panelists. J.O. served as the lead
methodologist on the guideline panel. G.S. helped ensure
geographic representation of the panel and advised on
specific duties of panel members, time commitment, and
decision-making process for reaching consensus (development of key questions and of recommendations). To ensure
a broad representation, the guideline panel included
clinicians (P.D., J.W.), clinician researchers (F.A., M.D.,
C.H., S.P., I.P., J.S.) methodologists (J.O., A.B., M.S.,
J.H.), a professional leader/decision maker (G.S.), and 1
patient advocate (B.H.) to ensure that patient values and
preferences were considered. One observer (J.R.) monitored the 3 face-to-face meetings of the guideline panel held
in Toronto (June and September 2015 and April 2016).
All CCGI members, including guideline panelists and
peer reviewers, were required to disclose any potential
conflict of interest by topic before participation and during
the guideline development process. There was no selfdeclaration of conflicts of interest among the panel or the
reviewers.

Key Question Development
Six topic areas (exercise, multimodal care, education,
work disability, manual therapy, passive modalities) on the
conservative management of NAD and WAD grades I to III
were covered in 5 recent systematic reviews by the OPTIMa
Collaboration, 38-42 among a total of 40 reviews on the
management of musculoskeletal disorders. 20 The panel met
over 2 days in June 2015 to brainstorm about potential key
questions.
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Table 2. Topics and Key Questions Addressed by the Guideline Development Group
#

Onset

Population

Intervention(s)

Comparator(s)

Outcome(s) Topic

1

Recent
(0-3 mo)

Neck
manipulation

Neck
mobilization

Pain and
disability

2

Recent
(0-3 mo)

Patients with
recent-onset
grades I-II
NAD
Patients with
recent-onset
grades I-II
NAD

Integrated
neuromuscular
inhibition
technique

—

Pain and
disability

3

Recent
(0-3 mo)

Multimodal care Intramuscular
ketorolac

Pain and
disability

4

Recent
(0-3 mo)

Home exercises

Medication

Pain and
disability

5

Recent
(0-3 mo)

Patients with
recent-onset
grades I-III
NAD
Patients with
recent-onset
grades I-II
NAD
Patients with
recent grade
III NAD

Advice alone

Pain and
disability

6

Recent
(0-3 mo)

Patients with
recent-onset
grade III NAD

Supervised
graded
strengthening
exercises
Cervical collar

7

Recent
(0-3 mo)

Patients with
LLLT
recent-onset g
grade III NAD

—

8

Recent
(0-3 mo)

Workers with
recent
nonspecific
work-related
upper limb
disorders

Work disability
prevention
interventions

Fitness and
Pain and
strengthening
disability
exercise program

9

Recent
(0-3 mo)

Workers with
recent-onset
work-related
neck and
upper limb
complaints
Patients with
recent-onset
grades I- III
WAD
Patients with
recent-onset
WAD

Work disability
prevention
interventions

—

12 Persistent Patients with
(N3 mo) persistent
grade I-II
NAD
13 Persistent Patients with
(N3 mo) persistent
grade I-II
NAD

10 Recent
(0-3 mo)

11 Recent
(0-3 mo)

Graded
Pain and
strengthening
disability
exercise program
Pain and
disability

Pain and
disability

Key Question

Manual
therapy and
passive
modalities
Manual
therapy and
passive
modalities

Should neck manipulation
vs neck mobilization be
used for recent-onset
grades I-II NAD?
Should integrated
neuromuscular inhibition
technique be used for
recent-onset grades
I-II NAD?
Multimodal Should multimodal care vs
care
intramuscular ketorolac be
used for recent-onset grades
I-III NAD?
Exercise
Should multimodal care vs
home exercises vs medication
be used for recent-onset grades
I-II NAD?
Exercise
Should supervised graded
strengthening exercises vs
advice be used for recent
grade III NAD?
Manual
Should cervical collar vs
therapy and graded strengthening exercise
passive
program be used for
modalities recent-onset grade III NAD?
Manual
Should LLLT be used for
therapy and recent-onset grade III NAD?
passive
modalities
Work
Should work disability
disability
prevention interventions vs
prevention fitness and strengthening
exercise programs be used for
recent-onset nonspecific
work-related upper limb
disorders?
Work
Should work disability
disability
prevention interventions be
prevention used for recent-onset
work-related neck and upper
limb complaints?

Recommendation
Given
Yes

No

No

Yes

Yes

No

No

No

No

Multimodal care Education

Pain and
disability

Multimodal Should multimodal care vs
care
education be used for
recent grades I-III WAD?

Yes

Structured
patient
education

Other education

Pain and
disability

Education

Already
incorporated
into Q10

Supervised
qigong exercise

Wait listing

Pain and
disability

Exercise

Pain and
disability

Exercise

Supervised yoga Education and
exercise
home exercise

Should structured patient
education vs education
reinforcement be used
for recent-onset WAD?
Should supervised qigong
exercise vs no treatment (wait
listing) be used for persistent
grade I-II NAD?
Should supervised yoga vs
education be used for
persistent grade I-II NAD?

Yes

Yes
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Table 2. (continued)
# Onset
Population
14 Persistent Patients with
(N3 mo) persistent
grade I-II
NAD

Intervention(s)
Supervised
strengthening
exercises

Comparator(s)
Home
range-of-motion
or stretching
exercises

Outcome(s) Topic
Pain and
Exercise
disability

15 Persistent Patients with
(N3 mo) persistent
grade I-II
NAD
16 Persistent Patients with
(N3 mo) persistent
grade I-II
NAD

Supervised
strengthening
exercises

General
strengthening
exercises

Pain and
disability

17 Persistent Patients with
(N3 mo) persistent
grades I-II
NAD
18 Persistent Patients with
(N3 mo) persistent
NAD
19 Persistent Patients with
(N3 mo) persistent
grades I-II
NAD
20 Persistent Patients with
(N3 mo) persistent
grades I-II
NAD
21 Persistent Patients with
(N3 mo) persistent
grades I-II
NAD
22 Persistent Patients with
(N3 mo) persistent
grades I-II
NAD
23 Persistent Patients with
(N3 mo) persistent
grade III NAD
24 Persistent Patients with
(N3 mo) persistent
grades I-III
NAD
25 Persistent Workers with
(N3 mo) persistent neck
and shoulder
pain
26 Persistent Patients with
(N3 mo) persistent
NAD in
workers
27 Persistent Workers with
(N3 mo) persistent
work-related
rotator cuff
tendinitis

Combined
Wait listing
supervised
strengthening,
range-of-motion,
and flexibility
exercises
Multimodal
Self-management
care

Pain and
disability

Pain and
disability

Structured
patient
education
Manipulation

Massage therapy Pain and
disability
—

Pain and
disability

Massage

Wait listing

Pain and
disability

LLLT

—

Pain and
disability

TENS

Multimodal soft
tissue therapy
program

Pain and
disability

Cervical
traction

—

Pain and
disability

Multimodal
care

Continued
practitioner
care

Pain and
disability

Group exercise

Education or
advice

Pain and
disability

Structured
patient
education

Exercise
programs

Pain and
disability

Work-based
hardening

Clinic-based
hardening

Pain and
disability

Key Question
Should supervised
strengthening exercises vs
home range-of-motion
or stretching exercises be
used for persistent grade I-II
NAD?
Exercise
Should strengthening exercises
vs general strengthening
exercises be used for
persistent grade I-II NAD?
Exercise
Should combined supervised
strengthening,
range-of-motion,
and flexibility exercises vs no
treatment (wait listing) be used
for persistent grade I-II NAD?
Multimodal Should multimodal care vs
care
self-management be used for
persistent grades I-II NAD?

Recommendation
Given
Yes

No

Already
incorporated
into Q3

Yes

Education

Should structured patient
No
education vs massage therapy
be used for persistent NAD?
Should manipulation be used Yes
Manual
therapy and for persistent grades I-II NAD?
passive
modalities
Yes
Manual
Should massage vs no
therapy and treatment (wait listing)
be used for persistent
passive
modalities grades I-II NAD?
Manual
Should LLLT be used for
No
therapy and persistent grades I-II NAD?
passive
modalities
Manual
Should TENS vs multimodal
No
therapy and soft tissue therapy program
passive
be used for persistent
modalities grades I-II NAD?
Manual
Should cervical traction be used No
therapy and for persistent grade III NAD?
passive
modalities
Multimodal Should multimodal care vs
Yes
care
continued practitioner care
be used for persistent
grades I-III NAD?
Exercise
Should group exercise vs
Yes
education or advice be used
for workers with persistent
neck and shoulder pain?
Education Should structured patient
No
education vs exercise
programs be used for
persistent NAD in workers?
Work
Should work-based hardening No
disability
vs clinic-based hardening be
prevention used for persistent work-related
rotator cuff tendinitis?
(continued on next page)
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Table 2. (continued)
# Onset
Population
28 Persistent Workers with
(N3 mo) neck and
shoulder pain

Intervention(s)
Work disability
prevention
interventions

Comparator(s)
—

Outcome(s) Topic
Pain and
Work
disability
disability
prevention

29 Persistent Workers with
(N3 mo) persistent
upper
extremity
symptoms
30 Persistent Patients with
(N3 mo) persistent
grades I-II
WAD
31 Persistent Patients with
(N3 mo) persistent
grade II WAD

Work disability
prevention
interventions

—

Pain and
disability

Work
disability
prevention

Supervised
general exercise
and advice

Advice alone

Pain and
disability

Exercise

32 Persistent Workers with
(N3 mo) persistent
WAD

Structured
patient
education

Multimodal care Self-management Pain and
program
disability

Advice

Pain and
disability

Key Question
Should work disability
prevention interventions
be used for persistent
neck and shoulder pain?
Should work disability
prevention interventions
be used for persistent
upper extremity symptoms?

Should supervised general
exercise and advice vs
advice alone persistent
(N3 mo) grades I-II WAD?
Multimodal Should multimodal care vs
care
self-management program be
used for persistent grade II
WAD?
Education Should structured patient
education vs advice be used
for persistent WAD?

Recommendation
Given
No

No

Yes

No

Already
incorporated
into Q5

LLLT, low-level laser therapy; NAD, neck pain–associated disorders; TENS, transcutaneous electrical nerve stimulation; WAD, whiplash-associated
disorders.

Search Update and Study Selection

The internal validity of included studies was assessed by the
OPTIMa collaboration using the Scottish Intercollegiate
Guidelines Network (SIGN) criteria. 45
For articles retrieved from the updated search, pairs of
independent reviewers critically appraised the internal
validity of eligible studies using the SIGN criteria, 46
similar to the OPTIMa collaboration reviews. Reviewers
reached consensus through discussion. A third reviewer
was used to resolve disagreements if consensus could not be
reached. A quantitative score or a cutoff point to determine
the internal validity of studies was not used. Instead, the
SIGN criteria were used to assist reviewers in making an
informed overall judgment on the risk of bias of included
studies. 47

The panel assessed the quality of eligible systematic
reviews using the AMSTAR tool 43 and its 11 criteria
(http://amstar.ca/Amstar_Checklist.php).
Because the last search dates of included systematic
reviews were 2012, 40,41 2013, 38,39,42 and 2014, 42 the panel
updated the literature searches in Medline and Cochrane
Central databases on December 24, 2015 using the
published search strategies. We used a 2-phase screening
process to select additional eligible studies. In phase 1, 2
independent reviewers screened titles and abstracts to
determine the relevance and eligibility of studies. In phase
2, the same pairs of independent reviewers screened
full-text articles to make a final determination of eligibility.
Reviewers met to resolve disagreements and reach
consensus on the eligibility of studies in both phases,
with arbitration by a third reviewer if needed. Studies were
included if they 1 met the PICO (population, intervention,
comparator, outcome) criteria and 2 were randomized
controlled trials (RCTs) with an inception cohort of at
least 30 participants per treatment arm with the specified
condition, because this sample size is considered the
minimum needed for non-normal distributions to approximate the normal distribution. 44

J.O. extracted data from scientifically admissible studies
into evidence tables. A second reviewer (A.B.) independently checked the extracted data. We performed a
qualitative synthesis of findings and stratified results
based on the type and duration of the disorder (ie, recent
[symptoms lasting b3 months] vs persistent [symptoms
lasting N3 months]).

Data Abstraction and Quality Assessment

Recommendation Development

Data were extracted from the included studies identified
in each systematic review, including study design,
participants, intervention, control, outcomes, and funding.

We used the Guideline Development Tool (http://
www.guidelinedevelopment.org), and assessed the quality
of the body of evidence for our outcomes of interest by

Synthesis of Results
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Records identified (n = 2246)
Medline (n = 511)
Cochrane database (n = 1735)
Duplicates excluded
(n = 921)
Records screened (titles and abstracts)
(n = 1325)
Records excluded
(n = 1246)

Full-text articles assessed for eligibility
(n = 79)

Full-text articles
excluded (n = 61)
Moved to:
Manual Therapy (n = 6)
Passive Modalities (n = 4)

Eligible for critical appraisal in full text
(n = 8)
Articles deemed
scientifically
inadmissible (n = 8)
Reasons:
Articles deemed scientifically admissible
(n = 0)

Inadequate randomization,
concealment, and/or
blinding methods
Differences between
treatment arms at baseline
Poor or unknown validity
and/or reliability of
outcome measures

Fig 1. PRISMA flow diagram. Literature update in Medline and Cochrane Central Register of Controlled Trials for Southerest et al. 38

applying the GRADE approach. 48 We used the evidence
profiles to summarize the evidence. 49 The quality of
evidence rating (high, moderate, low, or very low) reflects
our confidence in the estimate of the effect to support a
recommendation and considers the strengths and limitations of the body of evidence stemming from risk of bias,
imprecision, inconsistency, indirectness of results, and
publication bias. 50 Assessment of quality of evidence was
carried out in the context of its relevance to the primary
care setting.
Using the Evidence to Decisions (EtD) Framework
(http://www.decide-collaboration.eu/etd-evidencedecision-framework), the panel formally met in September
2015 and April 2016 to consider the balance of desirable
and undesirable consequences to determine the strength of

each recommendation, using informed judgment on the
quality of evidence and effect sizes, resource use, equity,
acceptability, and feasibility. To make a recommendation,
the panel needed to express an average judgment that was
beyond neutral with respect to the balance between
desirable and undesirable consequences of an intervention,
as outlined in the EtD. We defined the strength rating of a
recommendation (strong or weak) as the extent to which the
desirable consequences of an intervention outweigh its
undesirable consequences. A strong recommendation can
be made when the desirable consequences clearly outweigh
the undesirable consequences. In contrast, a weak recommendation is made when, on the balance of probabilities,
the desirable consequences likely outweigh the undesirable
consequences. 49,51
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Records identified (n = 429)
Medline (n = 274)
Cochrane database (n = 155)
Duplicates excluded
(n = 153)
Records screened (titles and abstracts)
(n = 276)
Records excluded
(n = 251)

Full-text articles assessed for eligibility
(n = 25)

Full-text articles excluded
(n = 12)
Moved to Manual
Therapy (n = 2)
Included from other
reviews (n = 3)

Eligible for critical appraisal in full text
(n = 14)
Articles deemed
scientifically inadmissible
(n = 12 studies)
Reasons:
Articles deemed scientifically admissible
(n = 2)

Inadequate randomization,
concealment, and/or
blinding methods
Differences between
treatment arms at baseline
Poor or unknown validity
and/or reliability of outcome
measures

Fig 2. PRISMA flow diagram. Literature update in Medline and Cochrane Central Register of Controlled Trials for Sutton et al. 39

The panel provided recommendations based on the
evidence if statistically and clinically significant differences were found. The panel followed a 2-step process in
making a recommendation. We first agreed that there
should be evidence of clinically meaningful changes
occurring over time in the study population and that a
single consensus threshold of clinical effectiveness
should be applied consistently. We reached a consensus
decision that a 20% change in the outcome of interest
within any study group was required to make a
recommendation. The decision to use a 20% threshold was
informed by current published reports and relevant available
minimal clinically important differences (MCIDs). 52-55

However, MCIDs can vary across populations, settings,
and conditions and depending on whether within-group or
between-group differences are being assessed. Therefore,
the panel considered MCID values for the most relevant
outcomes (ie, 10% for visual analog scale [VAS] or Neck
Disability Index [NDI; 5/50 on the NDI], 20% for numerical
rating scale [NRS]) and chose the more conservative of
these values as the threshold when evaluating between
group differences. 52,54
Second, the results from relevant studies were used to
formulate a recommendation where appropriate. A treatment determined to be effective (with statistically significant differences between baseline and follow-up scores and
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Records identified (n = 2312)
Medline (n = 283)
Cochrane database (n = 2029)
Duplicates excluded
(n = 159)
Records screened (titles and abstracts)
(n = 2153)
Records excluded
(n = 2120)

Full-text articles assessed for eligibility
(n = 33)
Full-text articles
excluded (n = 30)

Eligible for critical appraisal in full text
(n = 3)

Articles deemed scientifically admissible
(n = 0)

Articles deemed
scientifically inadmissible
(n = 3 studies)
Reasons:
Inadequate randomization,
concealment, and/or
blinding methods
Differences between
treatment arms at baseline
Poor or unknown validity
and/or reliability of
outcome measures

Fig 3. PRISMA flow diagram. Literature update in Medline and Cochrane Central Register of Controlled Trials for Yu et al. 40

clinical significance based on the MCID applied in the
study) was recommended by our panel. If a study found 2 or
more treatments to be equally effective based on our
threshold, then the panel recommended all equivalently
effective treatments.
The EtD Frameworks were completed and recommendations were drafted over a series of conference calls with
panel members after making judgments about 4 decision
domains: quality of evidence (confidence in estimates of
effect); balance of desirable (eg, reduced pain and
disability) and undesirable outcomes (eg, adverse reactions);
confidence about the values and preferences for the target
population; and resource implications (costs). 56,57 A synthesis of our judgments about the domains determined the

direction (ie, for or against a management approach)
and the strength of recommendations (the extent to
which one can be confident that the desirable consequences of an intervention outweigh the undesirable
consequences). A specific format was followed to
formulate recommendations using patient description and
the treatment comparator. 56 Remarks were added for
clarification if needed. If the desirable and undesirable
consequences were judged to be evenly balanced and the
evidence was not compelling, the panel decided not to write
any recommendation.
A modified Delphi technique was used at an in-person
meeting to achieve consensus on each recommendation. 58
Using an online tool (www.polleverywhere.com), panelists

531

532
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Records identified (n = 1722)
Medline (n = 531)
Cochrane database (n = 1191)
Duplicates excluded
(n = 107)
Records screened (titles and abstracts)
(n = 1615)
Records excluded
(n = 1581)

Full-text articles assessed for eligibility
(n = 36)

Full-text articles
excluded
(n = 20)
-Included from other
reviews (n = 3)

Eligible for critical appraisal in full text
(n = 13)

Articles deemed
scientifically
inadmissible: (n = 12
studies)
Reasons:
-Inadequate randomization,
concealment, and/or blinding
methods.
-Differences between
treatment arms at baseline.
-Poor or unknown validity
and/or reliability of outcome
measures.

Articles deemed scientifically admissible
(n = 1)

Fig 4. PRISMA flow diagram. Literature update in Medline and Cochrane Central Register of Controlled Trials for Varatharajan et al. 41

voted their level of agreement with each recommendation
(including quality of evidence and strength of recommendation) based on a 3-point scale (yes, no, neutral).
Before voting, panelists were encouraged to discuss and
provide feedback on each recommendation in terms of
suggested wording edits or general remarks. To achieve
consensus and be included in the final manuscript, each
recommendation had to have at least 80% agreement
with a response rate of at least 75% of eligible panel
members. All recommendations achieved consensus in
the first round.

Peer Review
A 10-member external committee composed of stakeholders, end-users, and researchers from Canada, the
United States, and Lebanon (Appendix 2) independently
reviewed the draft manuscript, recommendations, and
supporting evidence. The AGREE II instrument was used
35
to assess the methodological quality of the guideline.
Feedback received was collected and considered in a
revised draft for a second round of review. Chairs of the
guideline panel provided a detailed response to reviewers’
comments. For a glossary of terms, please see Appendix 3.
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Records identified (n = 619)
Medline (n = 372)
Cochrane database (n = 247)
Duplicates excluded
(n = 31)
Records screened (titles and abstracts)
(n = 588)
Records excluded
(n = 576)

Full-text articles assessed for eligibility
(n = 12)
Full-text articles
excluded (n = 7)
Included from other
reviews (n = 2)
Eligible for critical appraisal in full text
(n = 6)

Articles deemed scientifically admissible
(n = 1)

Articles deemed
scientifically
inadmissible (n = 5
studies)
Reasons:
Inadequate randomization,
concealment, and/or
blinding methods
Differences between
treatment arms at baseline
Poor or unknown validity
and/or reliability of
outcome measures

Fig 5. PRISMA flow diagram. Literature update in Medline and Cochrane Central Register of Controlled Trials for Wong et al. 42

RESULTS
Key Question Development
Thirty-two standardized key questions were developed in line
with the PICO (population, intervention, comparator, outcome)
format. The panel recognized overlap in content and relevance
among some key questions. After combining 3 questions, we
ultimately addressed a total of 29 key questions (Table 2).

Study Selection and Quality Assessment: OPTIMa Reviews
OPTIMa searches yield 26 335 articles screened. 38-42
After removal of duplicates and screening, 26 273 articles
did not meet selection criteria, leaving 109 articles eligible

for critical appraisal. Fifty-nine studies (62 articles)
published from 2007 to 2013 were deemed scientifically
admissible and included in the synthesis (Appendix 4).
Each review used was rated as either moderate or high
quality (AMSTAR score 8-11). 59

Search Update and Study Selection
Our updated search yielded 7784 articles. We removed
1411 duplicates and screened 6373 articles for eligibility
(Figs. 1-5). After screening, 6321 articles did not meet our
selection criteria (phase 1), leaving 52 articles for full-text
review (phase 2) and critical appraisal (studies on the topic of
multimodal care (n = 12), structured patient education (n = 3),
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534

Quality Assessment
No. of
Studies

Study
Design

Risk of
Bias

No. of Patients

Other
Inconsistency Indirectness Imprecision Considerations

Effect

Neck
Manipulation

Neck
Mobilization

Relative
(95% CI) Absolute (95% CI)

Quality

Importance

Pain (follow-up: 2 wk; assessed with NRS; scale: 0-10)
Not serious
Not serious Serious b
1
Randomized Serious a
trials

None

89

88

—

MD 0.1 lower
⨁ ⨁ ◯ ◯ IMPORTANT
(0.7 lower to 0.6 higher) Low

Disability (follow-up: 4 wk; assessed with NDI; scale: 0-50)
Not serious
Not serious Serious b
1
Randomized Serious a
trials

None

89

88

—

MD 0.4 lower
⨁ ⨁ ◯ ◯ IMPORTANT
(2.5 lower to 1.7 higher) Low
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Table 3. Should Neck Manipulation Vs Neck Mobilization Be Used for Recent (0-3 mo) Grades I to II NAD?

CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Leaver et al (2010)60 presented no serious risk of bias.
b
Low number of participants and events.

Table 4. Should Multimodal Care Vs Home Exercises Vs Medication Be Used for Recent (0-3 mo) Grades I to II NAD?
Quality Assessment
Study
Design

Risk of
Bias

Effect

Imprecision

Other
Considerations

Home
Exercises

Medication

Relative
(95% CI)

Pain (follow-up: 26 wk; assessed with NRS; scale: 0-10)
Not Serious
1
Randomized Not serious a Not Serious
trials

Serious b

None

91

90

Disability (follow-up: 26 wk; assessed with NDI; scale: 0-100)
Not serious
1
Randomized Not serious a Not serious
trials

Serious b

None

91

90

Inconsistency

Indirectness

Absolute (95% CI)

Quality

Importance

—

MD 0.69 higher
(0.1 higher to 1.28 higher)

⨁⨁⨁◯
Moderate

IMPORTANT

—

MD 2.95 higher
(0.37 higher to 5.53 higher)

⨁⨁⨁◯
Moderate

IMPORTANT

CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Bronfort et al22 did not present a serious risk of bias. All areas scored as “well controlled” or “adequately addressed.”
b
Low number of participants and events.
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No. of
Studies

No. of Patients

CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; VAS, visual analog scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Kuijper et al65 did not present a serious risk of bias. All areas scored as “well controlled” or “adequately addressed.”
b
Low number of participants and events

IMPORTANT
⨁⨁⨁◯
Moderate
MD 7.4 lower
(3.44 lower to
11.36 lower)
Serious b
Disability (follow-up: 6 wk; assessed with NDI; scale: 0-100)
Not serious
1
Randomized Not serious a Not serious
trials

None

70

69

—

IMPORTANT
⨁⨁⨁◯
Moderate
MD 21.0 lower
(14.38 lower to
27.62 lower)
Serious b
Neck pain (follow-up: 6 wk; assessed with VAS; scale: 0-100)
Not serious
1
Randomized Not serious a Not serious
trials

None

70

69

—

IMPORTANT
⨁⨁⨁◯
Moderate
MD 13.9 lower
(7.33 lower to
20.47 lower)
Serious b

None

70

69

—

Importance
Quality
Imprecision
Indirectness
Inconsistency

Quality Assessment
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Arm pain (follow-up: 6 wk; assessed with VAS; scale: 0-100)
Not serious
1
Randomized Not serious a Not serious
trials

Absolute
(95% CI)
Advice

No. of Patients

Supervised Graded
Strengthening Exercises
Other
Considerations
Risk of
Bias
Study
Design
No. of
Studies

Table 5. Should Supervised Graded Strengthening Exercises Vs Advice Be Used for Recent (0-3 Months) Grade III NAD?

Relative
(95% CI)

Effect
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exercise (n = 8), work disability interventions (n = 13), manual
therapy (n = 4), soft tissues (n = 2), and passive modalities (n =
6). Of the 52 RCTs, 4 scientifically admissible studies were
included in our synthesis. The remaining articles failed to
address the key question (n = 1); selected population (n = 2),
outcomes (n = 13), or intervention (n = 11); had no between
estimates (n = 19); or were duplicates (n = 1) or a secondary
analysis of an included study (n = 1) (Appendix 5).

Quality Assessment and Synthesis of Results
The GRADE evidence profile and risk of bias
within included studies are presented in Tables 3-15 and
Appendix 6, respectively.

RECOMMENDATIONS
We present recommendations as follows:
1 Recent-onset (0-3 months) grades I to III NAD
2 Recent-onset (0-3 months) grades I to III WAD
3 Persistent (N3 months) grades I to III NAD
4 Persistent (N3 months) grades I to III WAD

Recommendations for Recent-Onset (0-3 Months) Grades I to III NAD
Manual Therapy
Key Question 1: Should neck manipulation vs neck
mobilization be used for recent-onset (0-3 months)
grades I to II NAD?
Summary of Evidence. One RCT by Leaver et al. 60 evaluated
the effectiveness of neck manipulation or neck mobilization
delivered by physiotherapists, chiropractors, or osteopaths for
recent-onset grades I to II neck pain (≥2 NRS). All patients
received advice, reassurance, or a continued exercise program
as indicated for 4 treatments over 2 weeks unless recovery was
achieved or a serious adverse event occurred. There was no
statistically significant difference in Kaplan-Meier recovery
curves between groups for recovery from neck pain and
recovery of normal activity, and no statistically significant
differences between groups for pain, disability, or other
outcomes (function, global perceived effect, or health-related
quality of life) at any follow-up point (Table 3).
One other RCT by Dunning et al. 61 evaluated the
effectiveness of a single high-velocity, low-amplitude (thrust)
manipulation (n = 56) directed to the upper cervical spine
(C1-C2) and upper thoracic spine (T1-T2) compared with a
(nonthrust) mobilization (n = 51) directed to the same
anatomical regions for 30 seconds for patients with neck
pain. Findings indicated a greater reduction in pain (NPRS)
and disability (NDI) in the thrust manipulation group
compared with the mobilization at 48 hours. No serious
adverse events were reported. Minor adverse events were not
collected. This study did not inform our recommendation
because 1 patient complaints were not recent onset (mean
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536

Quality Assessment
No. of
Studies

Study Design

Risk of
Bias

No. of Patients

Other
Inconsistency Indirectness Imprecision Considerations

Disability (follow-up: 4 mo; assessed with NDI; scale: 0-100)
Not serious Not serious None
1
R a n d o m i z e d Seriousa,b Not serious
trials

Effect

Multimodal
Care

Relative (95%
Education CI)

255

252

—

Absolute (95% CI)

Quality

Importance

MD 3.7 lower
⨁⨁⨁◯
IMPORTANT
(6.1 lower to 1.3 lower) Moderate
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Table 6. Should Multimodal Care Vs Education Be Used for Recent (0-3 mo) Grades I to III WAD?

CI, confidence interval; MD, mean difference; NDI, Neck Disability Index; SIGN, Scottish Intercollegiate Guidelines Network; WAD, whiplash-associated disorder.
a
According to SIGN criteria, Lamb et al69 has potential risk of bias, rated as “cannot say” for similarities between arms.
b
Lamb et al69 was a cluster trial.

Table 7. Should Supervised Qigong Exercise Vs No Treatment (Wait Listing) Be Used for Persistent (N3 mo) Grades I to II NAD?
Quality Assessment
Study
Design

Risk of
Bias

Inconsistency

Indirectness

Pain (follow-up: 6 mo; assessed with VAS; scale: 0-100)
Not serious
Not serious
1
Randomized Serious a
trials

Effect

Imprecision

Other
Considerations

Supervised
Qigong
Exercise

Wait Listing

Relative
(95% CI)

Absolute
(95% CI)

Quality

Importance

Serious b

None

38

40

—

MD 13.3 lower
(5.5 lower to 21.1 lower)

⨁⨁◯◯
Low

IMPORTANT

42

41

—

MD 8.9 lower
(5.1 lower to 12.7 lower)

⨁⨁⨁◯
Moderate

IMPORTANT

Pain and disability (follow-up: 6 mo; assessed with Neck Pain and Disability Scale; scale: 0-100)
Not serious Serious b
None
1
Randomized Not serious c Not serious
trials

CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; SIGN, Scottish Intercollegiate Guidelines Network; VAS, visual analog scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, von Trott et al71 had a potential source of bias because concealment method was not reported.
b
Low number of participants and events.
c
According to SIGN criteria, no significant source of bias associated with Rendant et al.72 All marks were “adequately addressed” or “well controlled.”
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No. of
Studies

No. of Patients
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CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; VAS, visual analog scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Michalsen et al73 was at risk of bias because blinding was “poorly addressed.”
b
Low number of participants and events.

IMPORTANT
⨁⨁◯◯
Low
None
Serious b
Disability (follow-up: 10 wk; assessed with NDI; scale: 0-50)
Not serious
1
Randomized Serious a Not serious
trials

38

39

MD 5.7 lower
(4.15 lower to 7.25 lower)
—

IMPORTANT
MD 23.8 lower
⨁⨁◯◯
(17.78 lower to 29.82 lower) Low
—
39
38
None
Pain (at rest) (follow-up: 10 wk; assessed with VAS; scale: 0-100)
Not serious Serious b
1
Randomized Serious a Not serious
trials

Supervised Education and Relative Absolute
Inconsistency Indirectness Imprecision Other Considerations Yoga
Home Exercise (95% CI) (95% CI)
Risk of
Bias
No. of Study
Studies Design

No. of Patients
Quality Assessment

Table 8. Should Supervised Yoga Vs. Education Be Used for Persistent (N3 mo) Grades I to II NAD?

Effect

Quality Importance
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duration N337 days in both groups), and 2 outcomes were
measured at 48 hours only. The Guideline Development Group
(GDG) considered this an important study limitation because
one cannot assume these benefits would have carried on for a
longer period. The panel acknowledged, however, that some
patients may value obtaining fast pain relief even if temporary.
The panel determined that the overall certainty in the
evidence was low, with large desirable relative to
undesirable effects. The relative small cost of providing
the option would make it more acceptable to stakeholders
and feasible to implement. Although the panel decided the
desirable and undesirable consequences were closely
balanced, the following statement was provided:
Recommendation:
For patients with recent (0-3 months) grades I to II NAD,
we suggest manipulation or mobilization based on patient
preference. (Weak recommendation, low-quality evidence)

Exercise
Key Question 2: Should integrated neuromuscular inhibition
technique be used for recent-onset (0-3 months) grades I to
II NAD?
Summary of Evidence.
Nagrale et al. 62 reported non–
clinically significant differences for neck pain and disability
outcomes at 4 weeks. This study suggested that a soft tissue
therapy intervention to the upper trapezius, combining
ischemic compression, strain-counterstrain, and muscle energy
technique, provides similar clinical benefit compared with
muscle energy technique alone. Participants were required to
have neck pain of less than 3 months’ duration.
The panel determined moderate certainty in the evidence,
with small desirable and undesirable effects and no serious
adverse events. Low costs are required for the intervention and
no specific equipment is needed, with the exception of training
to provide the technique. Because the intervention is widely
practiced and taught, it is acceptable and feasible to implement.
However, its effects on health equities cannot be determined.
Overall, the panel decided the balance between the desirable
and undesirable consequences was uncertain, and more
evidence is needed before a recommendation can be made.

Multimodal Care
Key Question 3: Should multimodal care vs intramuscular
ketorolac be used for recent (0-3 months) grades I to III
NAD?
Summary of Evidence.
McReynolds et al. 63 presented
short-term outcomes of pain intensity and concluded that
sessions of multimodal care (manipulation, soft tissue
techniques) provided equivalent outcomes to an intramuscular
injection of ketorolac. However, the follow-up time of 1 hour
is generally atypical and the dosing was determined to be
incomplete for multimodal care as reported. Furthermore, the
study was limited to an emergency setting only.
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Table 9. Should Supervised Strengthening Exercises Vs Home Range-of-Motion or Stretching Exercises Be Used for Persistent (N3 mo) Grades I to II NAD?
Quality Assessment

No. of Patients

Effect

Home Rangeof-Motion or
Stretching
Exercises

Relative
(95% CI)

Absolute
(95% CI)

Indirectness

Imprecision

Other
Considerations

Supervised
Strengthening
Exercises

Not serious

Serious b

None

84

86

—

Disability (follow-up: 12 wk; assessed with NDI; scale: 0-100)
Serious c
1
Randomized trials Not serious a Not serious

Serious b

None

86

86

Pain (follow-up: 12 wk; assessed with NRS; scale: 0-10)
Not serious
1
Randomized trials Serious d

Not serious

Serious b

None

82

Disability (follow-up: 12 wk; assessed with NDI; scale: 0-100)
Not serious
Not serious
1
Randomized trials Serious d

Serious b

None

82

No. of
Studies

Study
Design

Risk of
Bias

Inconsistency

Pain (follow-up: 12 wk; assessed with NRS; scale: 0-10)
1
Randomized trials Not serious a Not serious

Importance

MD 1.2 lower
(0.84 lower to
1.56 lower)

⨁⨁⨁◯
Moderate

IMPORTANT

—

MD 4.3 lower
(2.51 lower to
6.09 lower)

⨁⨁◯◯
Low

IMPORTANT

79

—

MD 0.49 lower
(1.04 lower to
0.06 higher)

⨁⨁◯◯
Low

IMPORTANT

79

—

MD 1.32 lower
(3.63 lower to
0.99 lower)

⨁⨁◯◯
Low

IMPORTANT

CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Evans et al77 did not present a serious risk of bias. All areas scored as “well controlled” or “adequately addressed.”
b
Low number of participants and events.
c
Exercise intervention combined with spinal manipulative therapy.
d
According to SIGN criteria, Maiers et al78 had limitations in blinding.
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CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Gustavsson et al80 did not have similarities at baseline and had undetermined similarities between arms and multiple sites.
b
Low number of participants and events.

IMPORTANT
MD 4.3 higher (1.35
higher to 7.25 higher)
Serious b
Disability (follow-up: 24 mo; assessed with NDI; scale: 0-100)
Not serious
1
Randomized trials Serious a Not serious

None

77

79

—

⨁⨁◯◯
Low

IMPORTANT
⨁⨁◯◯
Low
MD 0.6 higher (0.13
higher to 1.08 higher)
—
Serious b
Pain (follow-up: 24 mo; assessed with NRS; scale: 0-10)
Not serious
1
Randomized trials Serious a Not serious

None

77

79

Absolute
(95% CI)
Relative
(95% CI)
Self-management
Multimodal
Care
No. of
Studies

Study
Design

Risk of
Bias

Inconsistency

Indirectness

Imprecision

Other
Considerations

No. of Patients
Quality Assessment

Table 10. Should Multimodal Care Vs Self-management Be Used for Persistent (N3 mo) Grades I to II NAD?

Effect

Quality

Importance

Journal of Manipulative and Physiological Therapeutics
Volume 39, Number 8

The panel determined low certainty in the clinical
evidence, with small desirable and undesirable effects.
There is relatively low risk for multimodal care, considering
the reported outcomes were equal. From a clinician
standpoint, resources required are small assuming no
additional staff are needed. However, one practitioner
gave most multimodal therapies. Expenses may vary
depending on the definition of multimodal care. This
option should not create health inequities, except for those
who cannot access clinicians or choose to pay out of pocket,
and would be feasible to implement. Professional associations would generally support the option, yet extended
multimodal therapies can incur additional costs, which can
be unfavorable to both payors and patients. Overall, the
balance between the desirable and undesirable consequences is uncertain and more research is needed in this
area before any recommendation can be made.

Exercise
Key Question 4: Should multimodal care vs home exercises
vs medication be used for recent-onset (0-3 months) grades
I to II NAD?
Summary of Evidence.
One RCT by Bronfort et al. 22
evaluated the efficacy of multimodal care over 12 weeks
compared with a 12-week home exercise and advice
program or medication on neck pain (11-box NRS) and
disability (NDI) in 181 adult patients with acute and
subacute neck pain (2-12 weeks’ duration and a score of ≥3
on a 10-point scale). Multimodal care by a chiropractor
(mean of 15.3 visits, range 2-23) included manipulation and
mobilization, soft tissue massage, assisted stretching, hot
and cold packs, and advice to stay active or modify activity
as needed. Daily home exercise was to be done up to 6 to 8
times per day (individualized program including selfmobilization exercise of the neck and shoulder joints)
with advice by a physical therapist (two 1-hour sessions,
1-2 weeks apart on posture and activity of daily living).
Medication prescribed by a physician included nonsteroidal
anti-inflammatory drugs (NSAIDs), acetaminophen, opioid
analgesic, or muscle relaxants (dosage was not reported).
The results displayed in Table 4 indicated that multimodal
care and home exercises and advice were as effective as
medication in reducing pain and disability at short term (26
weeks). However, medication was associated with a higher
risk for adverse events (mostly gastrointestinal symptoms
and drowsiness in 60% of participants) than home
exercises. The choice of medications was based on the
participant’s history and response to treatment. Clinicians
and patients should be aware that current evidence is
insufficient to determine the effectiveness of long-term
opioid therapy for improving chronic pain and function.
Importantly, evidence supports a dose-dependent risk for
serious harms, including increased risk for overdose,
dependence, and myocardial infarction. 64

539

540

Quality Assessment
No. of
Studies

Study
Design

Risk of
Bias

No. of Patients

Effect

Other
Considerations

Manipulation

No
Manipulation

Relative
(95% CI)

Absolute
(95% CI)

Quality

Importance

Pain intensity (follow-up: immediately; assessed with NPRS; scale: 0-10)
Not serious
Not serious
1
Randomized trials Serious a

Serious b

None

33

30

—

MD 2.14 higher (1.55
higher to 2.73 higher)

⨁⨁◯◯
Low

IMPORTANT

Pain (follow-up: 12 wk; assessed with NPRS; scale: 0-10)
1
Randomized trials Not serious c Not serious

Not serious

Serious b

None

85

82

—

MD 0.19 lower (0.89
lower to 0.51 higher)

⨁⨁⨁◯
Moderate

IMPORTANT

Pain (follow-up: 12 wk; assessed with NRS; scale: 0-10)
Not serious
1
Randomized trials Serious d

Not serious

Serious b

None

82

79

—

MD 1.04 lower (1.59
lower to 0.49 higher)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: 12 wk; assessed with NDI; scale: 0-50)
Not serious
1
Randomized trials Not serious c Not serious

Serious b

None

85

82

—

MD 2.26 lower (5.43
lower to 0.92 higher)

⨁⨁⨁◯
Moderate

IMPORTANT

Disability (follow-up: 12 wk; assessed with NDI; scale: 0-100)
Not serious
Not serious
1
Randomized trials Serious d

Serious b

None

82

79

—

MD 1.59 lower (3.9
lower to 0.73 higher)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: immediately; assessed with: NPQ; scale: 0-100)
Not serious
Not serious
1
Randomized trials Serious a

Serious b

None

33

30

—

MD 8.65 higher (4.13
higher to 13.17 higher)

⨁⨁◯◯
Low

IMPORTANT

Indirectness

CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NPRS, numeric pain rating scale; NPQ, Northwick Park neck pain questionnaire; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Lin et al83 has potential risk of bias, rated as “cannot say” for concealment, similarities between arms, comparable results between sites.
b
Low number of participants and events.
c
According to SIGN criteria, Evans et al77 did not have any serious risk of bias.
d
According to SIGN criteria, Maiers et al78 had limitations in blinding.
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Imprecision

Inconsistency
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Table 11. Should Manipulation Vs No Manipulation Be Used for Persistent (N3 mo) Grades I to II NAD?

Quality Assessment
No. of
Studies

Study
Design

No. of Patients

Effect

Imprecision

Other Considerations

Massage

Wait Listing

Relative
(95% CI)

Neck disability (follow-up: 4 wk; assessed with NDI; scale: 0-50)
Not serious
Not serious
1
Randomized trials Serious a

Serious b

None

32

32

—

MD 2.1 higher (0.03
higher to 4 higher)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: 12 wk; assessed with NDI; scale: 0-50)
Serious d
1
Randomized trials Not serious c Not serious

Serious b

None

30

31

—

MD 2.18 lower (4.56
lower to 0.21 lower)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: 12 wk; assessed with NDI; scale: 0-50)
Not serious
Not serious
1
Randomized trials Serious e

Serious b

None

179

191

—

MD 2.87 lower (4.37
lower to 1.36 lower)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: 5 wk; assessed with NDI; scale: 0-50)
Not serious
Not serious
1
Randomized trials Serious e

Serious b

None

38

35

—

MD 5.63 lower (7.94
lower to 3.32 lower)

⨁⨁◯◯
Low

IMPORTANT

Pain (follow-up: 5 wk; assessed with NRS; scale: 0-10)
Not serious
1
Randomized trials Serious e

Serious b

None

38

35

—

MD 2.07 lower (2.94
lower to 1.2 lower)

⨁⨁◯◯
Low

IMPORTANT

Risk of Bias

Inconsistency

Indirectness

Not serious

Absolute
(95% CI)

Quality

Importance

Bussières et al
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CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Sherman et al82 has potential risk of bias, rated as “cannot say” for similarities between arms and comparable results between sites.
b
Low number of participants and events.
c
According to SIGN criteria, Lauche et al84 did not present a serious risk of bias.
d
Lauche et al specific to cupping massage.
e
According to SIGN criteria, Sherman et al85 reported “cannot say” for similarities between arms.
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Table 12. Should Massage Vs No Treatment (Wait Listing) Be Used for Persistent (N3 mo) Grades I to II NAD?
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Table 13. Should Multimodal Care Vs Continued Practitioner Care Be Used for Persistent (N3 mo) Grades I to III NAD?
Quality Assessment
No. of
Studies

Study
Design

Risk of
Bias

No. of Patients

Effect

Multimodal
Care

Continued
Practitioner
Care

Relative
(95% CI)

Absolute
(95% CI)

Quality

Importance

Indirectness

Imprecision

Other
Considerations

Not serious

Serious b

None

47

47

—

MD 6.8 lower (16.3
lower to 2.7 lower)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: 52 wk; assessed with NDI; scale: 0-50)
Not serious
1
Randomized trials Serious a Not serious

Serious b

None

47

47

—

MD 5.1 lower (8.1
lower to 2.1 lower)

⨁⨁◯◯
Low

IMPORTANT

Disability (follow-up: 52 wk; assessed with NPDS; scale: 0-100)
Not serious
1
Randomized trials Serious c Not serious

Serious b

None

40

40

—

MD 8.06 lower (18.3
lower to 1.06 higher)

⨁⨁◯◯
Low

IMPORTANT

Pain (follow-up: 52 wk; assessed with NRS; scale: 0-10)
1
Randomized trials Serious c Not serious

Serious b

None

40

40

—

MD 0.44 lower (1.75
lower to 0.87 higher)

⨁⨁◯◯
Low

IMPORTANT

Inconsistency

Pain (follow-up: 6 wk; assessed with VAS; scale: 0-100)
1
Randomized trials Serious a Not serious

Not serious
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CI, confidence interval; MD, mean difference; NAD, neck pain–associated disorder; NDI, Neck Disability Index; NPDS, neck pain disability scale; NRS, numerical rating scale; VAS, visual analog scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Walker et al87 did not address similarities at baseline.
b
Low number of participants and events.
c
According to SIGN criteria, Monticone et al90 had limitations in blinding and similarities at baseline and between arms.

Quality Assessment
No. of
Studies

Study
Design

Risk of
Bias

Inconsistency

Indirectness

No. of Patients
Imprecision

Neck and shoulder pain (follow-up: 20 wk; assessed with Nordic; scale: 0-9)
Not serious
Not serious
1
Randomized trials Seriousa,b Not serious

Effect

Other
Considerations

Group
Exercise

Education or
Advice

Relative
(95% CI)

None

282

255

—

Absolute (95% CI)

Quality

Importance

MD 1.2 lower (0.82
lower to 1.58 lower)

⨁⨁⨁◯
Moderate

IMPORTANT

CI, confidence interval; MD, mean difference.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Andersen et al168 did not present a serious risk of bias. All areas scored as “well controlled” or “adequately addressed.”
b
Zebis et al91 was a cluster trial.
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Table 14. Should Group Exercise Vs Education or Advice Be Used for Workers With Persistent (N3 mo) Neck and Shoulder Pain?

Table 15. Should Supervised General Exercise and Advice Vs. Advice Alone Persistent (N3 mo) Grades I to II WAD?
Quality Assessment
No. of
Studies

Study
Design

Risk of
Bias

No. of Patients

Effect

Imprecision

Not serious

Serious b

None

66

68

Disability (follow-up: 6 wk; assessed with NDI; scale: 0-50)
Not serious
1
Randomized trials Serious a Not serious

Serious b

None

66

68

Inconsistency

Pain (follow-up: 6 wk; assessed with NRS; scale: 0-10)
1
Randomized trials Serious a Not serious

Supervised General
Exercise and Advice

Advice
Alone

Relative
(95% CI)

Absolute (95% CI)

Quality

Importance

—

MD 1.0 lower (0.5
lower to 1.5 lower)

⨁⨁◯◯
Low

IMPORTANT

—

MD 2.2 lower (0.7
lower to 3.7 lower)

⨁⨁◯◯
Low

IMPORTANT

CI, confidence interval; MD, mean difference; WAD, whiplash-associated disorder; NDI, Neck Disability Index; NRS, numerical rating scale.
a
According to Scottish Intercollegiate Guidelines Network (SIGN) criteria, Stewart et al96 was “poorly addressed” in randomization and outcome measurement.
b
Low number of participants and events.
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Indirectness

Other
Considerations
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544
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Recommendation:
For patients with recent (0-3 months) neck pain grades I
to II, we suggest either range-of-motion home exercises,
medication, or multimodal manual therapy for reduction in
pain and disability. (Weak recommendation, moderatequality evidence)
Remark: Home exercises included education self-care
advice, exercises, and instruction on activities of daily living.
Medication included NSAIDs, acetaminophen, muscle
relaxant, or a combination of these. Multimodal manual
therapy included manipulation and mobilization with limited
light soft tissue massage, assisted stretching, hot and cold
packs, and advice to stay active or modify activity as needed.
Key Question 5: Should supervised graded strengthening
exercises vs advice be used for recent-onset (0-3 months)
grade III NAD?
Summary of Evidence.
One RCT by Kuijper et al. 65
evaluated the effectiveness of supervised strengthening
exercises compared with advice to stay active for
recent-onset grade III neck pain. This RCT reported that
strengthening exercises (n = 70) were more effective than
advice to stay active (n = 66). 65 Trial participants were
followed at 3 weeks, 6 weeks, and 6 months. Based on
panel consensus, outcomes determined to be important in
the assessment of effectiveness in this RCT included neck
and arm pain (VAS) and disability (NDI). These outcomes
were both statistically and clinically significant (Table 5).
In this RCT, the strengthening exercise program
was delivered by physiotherapists 2 times per week for 6
weeks. 65 It included supervised graded strengthening
exercises for the shoulder and daily home exercises to
strengthen the superficial and deep neck muscles (mobility,
stability, and muscle strengthening). Participants in the
comparison group were advised to continue daily activities.
Both groups were allowed to use painkillers. See Key
Question 6 for a recommendation on cervical collar.
Recommendation:
For patients with recent (0-3 months) grade III
neck and arm pain, we suggest supervised graded
strengthening exercises* rather than advice alone. †
(Weak recommendation, moderate-quality evidence)
Remark: *Supervised graded strengthening exercises consisted of strengthening and stability exercises twice a week for 6
weeks with daily home exercises (which included mobility,
stability, and muscle strengthening). †Advice alone consisted of
maintaining activity of daily living without specific treatment.

Passive Physical Modalities
Key Question 6: Should cervical collar vs graded
strengthening exercise program be used for recent-onset
(0-3 months) grade III NAD?
Summary of Evidence.
One RCT by Kuijper et al. 65
randomly assigned 205 patients with recent-onset neck
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cervical radiculopathy (NAD grade III) to 1 of 3 groups 1:
Rest and semi-hard cervical collar for 3 weeks, then weaned
off during weeks 3-6 2; physiotherapy (mobilizing and
stabilizing the cervical spine, standardized graded neck
strengthening exercises twice per week for 6 weeks, and
education to do daily home exercises); or 3 a control group
(wait and see with advice to continue daily activities). All
patients received written and oral reassurance about the
usually benign course of the symptoms and were allowed
painkillers.
Wearing a semi-hard cervical collar or receiving
standardized graded strengthening exercise program and
home exercises for 6 weeks provided similar improvements
in arm pain (VAS), neck pain (VAS), or disability (NDI)
compared with a wait-and-see policy at 6 weeks. There
were no between-group differences at 6 months.
Because of uncertainty about potential for iatrogenic
disability associated with the prolonged use of cervical
collar, 27,42 one recommendation made in the current
guideline favoring strengthening exercise programs over
advice, and the lack of consensus among the guideline
panel, the GDG decided not to make a recommendation
against the use of cervical collar (first vote on the
proposed recommendation with direct results from the
study [11% agree, 11% neutral, 78% disagree, 1
abstained]). A second vote favored also removing the
remark from the recommendation (27% agree, 9%
neutral, 64% disagree, 1 did not vote). Choice should
be based on patient’s preference and management
changed if recovery is slow. 66
Key Question 7: Should low-level laser therapy be used for
recent-onset (0-3 months) grade III NAD?
Summary of Evidence. One RCT by Konstantinovic et al. 67
evaluated the effectiveness of low-level laser therapy
(LLLT) delivered 5 times per week for 3 weeks
compared with placebo (inactive laser treatment) for
recent-onset grade III neck pain. LLLT leads to
statistically but not clinically significant improvements
in neck pain and disability at 3 weeks compared with
placebo. Transitional worsening in pain (20%) and
persistent nausea (3.33%) were observed in the LLLT
group, whereas no adverse events were reported in the
placebo group.
The panel determined the overall certainty of the
evidence was moderate, with small desirable effects and
minor adverse events. LLLT can be expensive. If
practitioners choose not to purchase, it may negatively
affect health equities. However, the option is acceptable to
stakeholders and is relatively easy to implement. The panel
was uncertain about the balance between desirable and
undesirable consequences and voted against making a
recommendation because of a lack of clear evidence
(LLLT was no better than placebo but both groups
demonstrated within-group change over time).
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Work Disability Prevention Interventions
Key Questions 8 and 9: Should work disability prevention
interventions vs fitness and strengthening exercise program
be used for recent-onset nonspecific work-related upper
limb disorders?
Should work disability prevention interventions be used for
recent-onset work-related neck and upper limb complaints?
In reviewing the evidence on work disability prevention
interventions, 41 the GDG concluded that the balance
between desirable and undesirable consequences was
“closely balanced or uncertain.” As a result, the guideline
panel was unable to formulate recommendations for these
key questions, yet future research is very likely to either
positively or negatively support the various types of work
disability prevention interventions.
Although some benefits were reported favoring
computer-prompted and instructed exercise interventions, 68
the incremental self-reported improvement was insufficient
to formulate a recommendation considering 1 a follow-up
period of 8 weeks in reviewed studies is too short to
estimate long-term sustained benefits; and 2 the potential
costs related to programming and worker instruction may
be significant.
Overall, it appears that adding computer-prompted
exercises (with workplace breaks), or workplace breaks
alone, to a program of ergonomic modification and education
improves self-perceived recovery and symptomatic benefits
in computer workers with neck and upper back complaints. 41
However, it is unclear whether the addition of computerprompted exercises to the various established workplace
interventions alters perceived or objective health outcomes.
Future research may identify added benefits in order for
stakeholders to consider the extra cost as being surmountable.
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1598 participants received usual care advice, including
verbal and written advice along with anti-inflammatory
medication, physiotherapy, and analgesics. No
between-group difference was observed in self-rated
neck pain and disability at 12-month follow-up and no
difference in workdays lost was observed at 4-month
follow-up (Table 6).
Lamb et al. 69 included 599 participants with WAD
grades I to III that persisted for 3 weeks after attending
emergency departments. Three hundred participants were
treated by a physiotherapist (maximum 6 sessions over 8
weeks) including psychological strategies (goal setting or
pacing, coping, reassurance, relaxation, pain and recovery), self-management advice (posture and positioning),
exercises (shoulder complex mobilization and range of
motion [ROM]; cervical and scapular stability and
proprioception), and cervical and thoracic spine Maitland
mobilization and manipulation; a total of 299 received
single-session reinforcement advice from a physiotherapist during their previous visit to emergency department.
No difference in self-rated disability was identified at
4-month follow-up; however, greater reductions in
workdays lost after 8-month follow-up were determined
with self-management advice over single-session reinforcement. Similar findings were found in an earlier
study. 70
Recommendation:
For adult patients with recent (0-3 months) WAD
grades I to III, we suggest multimodal care over education
alone. (Weak recommendation, moderate-quality evidence)
Remark: Multimodal care may consist of manual therapy
(joint mobilization, other soft tissue techniques), education,
and exercises.

Structured Education
Recommendations for Recent-Onset (0-3 Months) Grades I to III WAD
Multimodal Care
Key Question 10: Should multimodal care vs education be
used for recent (0-3 months) grades I to III WAD?
Summary of Evidence. A 2-part RCT by Lamb et al. 69
evaluated the effectiveness of oral advice compared
with written material for improving pain (self-rated
neck pain) and disability (NDI) in patients with
recent-onset grades I to III WAD. Lamb et al. 69
included a total of 3851 participants with a history of
WAD grades I to III of less than 6 weeks’ duration who
sought treatment at an emergency department. A total
of 2253 participants received active management
advice in the emergency department incorporating
oral advice and the Whiplash Book, which included
reassurance, exercises, encouragement to return to
normal activities, and advice against using a collar;

Key Question 11: Should structured patient education vs
education reinforcement be used for recent-onset (0-3 months)
WAD?
Summary of Evidence. Lamb et al. 69 reported outcomes at
4 months for self-rated disability, identifying no clinically
significant differences between groups. The study suggested that oral advice and an educational pamphlet provide
similar benefits.
The panel determined moderate quality in the clinical
evidence, yet uncertain desirable effects with small, minor,
and transient adverse events. Relatively few resources would
be required for the intervention, and wide dissemination of
educational materials through electronic tools can help reduce
inequities. The option is acceptable to stakeholders and
feasible to implement. Overall, the desirable consequences
probably outweigh the undesirable consequences. The panel
determined this topic and its evidence has substantial overlap
with Key Question 10. Therefore, one recommendation was
made, addressing both topics.
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Recommendations for Persistent (N3 Months) Grades I to III NAD
Exercise
Key Question 12: Should supervised exercise (ie, qigong
exercise) vs no treatment (wait listing) be used for persistent
(N3 months) grades I to II NAD?
Summary of Evidence. Two RCTs (Table 7) evaluated the
effectiveness of supervised qigong compared with supervised exercise therapy and no treatment on neck pain
(101-point VAS), disability (NDI), and Neck Pain and
Disability Scale in a total of 240 patients with chronic neck
pain (N6 months). 71,72 Rendant et al. 72 reported that, in
adults with chronic neck pain, supervised qigong is more
effective than no treatment and as effective as exercise
therapy in reducing neck pain and disability at 3 and 6
months. Conclusions regarding the effectiveness of these 2
interventions compared with no treatment in patients aged
older than 55 years cannot be drawn from the included
studies.
In their study of these interventions for neck pain in
elderly patients, von Trott et al. 71 observed a reduction in
pain and disability in both intervention groups at 3 and 6
months (although not statistically significant). The quality
of the evidence was downgraded to low based on the SIGN
criteria (concealment method not reported). In the von Trott
et al. study, the interventions consisted of two 45-minute
sessions per week for 3 months (a total of 24 sessions), 71
whereas in the Rendant et al. study, interventions consisted
of 12 treatments in the first 3 months and 6 treatments in the
following 3 months (total of 18 sessions). 72 Exercise
therapy in both studies included repeated active cervical
rotations and strengthening and flexibility exercises in the
form of Dantian qigong 71 or Neiyanggong qigong. 72
Similar minor transient side effects were reported in both
the intervention and comparison groups.
Recommendation:
For adult patients with persistent (N6 months) neck
pain grades I to II, we suggest supervised group
exercises* to reduce neck pain and disability. (Weak
recommendation, moderate-quality evidence)
Remark: Patients received 18 to 24 group sessions
during a period of 4 to 6 months. Patients considered had a
rating of 40/100 on a pain scale (VAS). The intervention
group reached suggested MCID level of 10% difference for
pain and functional outcomes. *Exercises included qigong
or ROM, flexibility, and strengthening exercises. No
evidence of significant effect in the elderly population.
Key Question 13: Should supervised yoga vs education
be used for persistent (N3 months) grades I to II NAD?
Summary of Evidence. Yoga is an ancient Indian practice
involving postural exercises, breathing control, and meditation. 20 One RCT by Michalsen et al. 73 evaluated the
effectiveness of Iyengar yoga compared with a self-care/
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exercise program on neck pain (VAS) and disability (NDI)
in 76 patients with chronic neck pain (pain for at least 3
months and a score of more than 40 mm on a 100-mm
VAS). Yoga consisted of a weekly 90-minute session for 9
weeks of a wide range of postures aimed to enhance
flexibility, alignment, stability, and mobility. The self-care/
exercise group had to practice for 10 to 15 minutes at least 3
times a week a series of 12 exercises focusing on muscle
stretching and strengthening and joint mobility. The results
indicated that yoga is more effective for reducing neck pain
and disability at short term (4 and 10 weeks) than self-care/
exercise (Table 8). No serious adverse events were reported
in either group. In this study, the quality of evidence was
downgraded to low because blinding was “poorly addressed.” 45
One RCT by Jeitler et al. 74 evaluated the effectiveness
of Jyoti meditation compared with exercise on neck pain
(VAS). The results showed that Jyoti meditation (sitting
motionless, repeating a mantra, and visual concentration
while keeping the eyes closed) is more effective than
exercise (established and previously used self-care manual
for specific exercise and education for chronic neck pain). 74
Because Jyoti meditation only includes 1 of the 3
components of yoga (ie, meditation), Jeitler et al. 74 was
not considered in developing the following recommendation.
Recommendation:
For patients with persistent (N3 months) grades I to
II neck pain and disability, we suggest supervised
yoga over education and home exercises for shortterm improvement in neck pain and disability. (Weak
recommendation, low-quality evidence)
Remark: Baseline intensity of pain was more than 40/100
and duration was at least 3 months. Yoga was specific to the
Iyengar type, with a maximum of 9 sessions over 9 weeks.
Key Question 14: Should supervised strengthening
exercises vs home ROM or stretching exercises be used
for persistent (N3 months) grades I to II NAD?
Summary of Evidence.
Three RCTs evaluated the
effectiveness of supervised strengthening exercises
compared with home exercises for grades I to II neck
pain and disability. 38 Two RCTs (Hakkinen et al. 75 and
Salo et al. 76 ) reported no significant between group
differences at 1 year for primary or secondary
outcomes. One RCT (N = 170) reported that supervised
strengthening exercises were more effective than home
ROM exercises. 77 Two smaller RCTs (N = 107) found that
both treatments are equally effective. 75,76 All 3 trials had a
follow-up of 1 year. Based on our panel’s consensus,
outcomes determined to be important in the assessment of
effectiveness for these RCTs included pain (NRS) and
disability (NDI).
In the RCT by Evans et al. 77 the strengthening exercise
program (delivered by exercise therapists) was determined
to be more effective than home exercises. The program
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included 20 supervised sessions over a period of 12 weeks
and consisted of neck and upper body dynamic resistance
strengthening program with and without spinal manipulative therapy. 77 Conversely, the home exercises included
an individualized program of neck and shoulder selfmobilization with initial advice regarding posture and
daily activities (Table 9). In the 2 RCTs demonstrating
equivalence, the strengthening program included 10
supervised sessions over 6 weeks of isometric exercises
for the neck flexors and extensors, dynamic shoulder and
upper extremity exercises, abdominal and back exercises,
and squats. 43,44
A fourth RCT by Maiers et al. 78 assessed the
effectiveness of supervised rehabilitative exercises in
combination with and compared with home exercises
alone for persistent neck pain in individuals aged 65 years
or older. All participants in the study received 12 weeks of
care. One group received 20 supervised 1-hour exercise
sessions in addition to home exercises. Home exercises
consisted of four 45- to 60-minute sessions to improve
flexibility, balance, and coordination and enhance trunk
strength and endurance. Participants also received instructions on pain management, practical demonstrations of
body mechanics (lifting, pushing, pulling, and rising from a
lying position), and massaging to stay active. Results
favored supervised rehabilitative exercises combined with
home exercises over home exercise for pain (NRS) and
disability (NDI) at 12 weeks. However, between-group
differences did not reach statistical significance.
Recommendation:
For patients with persistent (N3 months) grades I to II
neck pain, we suggest supervised strengthening exercises
or home exercises. (Weak recommendation, low-quality
evidence)
Remark: For reduction in pain, supervised strengthening exercises, provided along with ROM exercises and
advice, were evaluated at 12 weeks within 20 sessions.
Home exercises include stretching or self-mobilization.
Key Question 15: Should strengthening exercises vs general
strengthening exercises be used for persistent (N3 months)
grades I to II NAD?
Summary of Evidence.
Griffiths et al. 79 presented non–
clinically significant outcomes for neck pain and disability
among patients with persistent neck pain and concluded there
is no added benefit of incorporating specific isometric exercise
to a general exercise program. Dosages were up to 4 sessions
per 6-week period, with advice for 5 to 10 times at home. The
general exercise program consisted of postural exercise, active
ROM, 5 to 10 times daily with reinforcement.
The panel determined there is low certainty in the
clinical evidence and uncertainty in the desirable effects of
the intervention. Isometric exercises have little anticipated
adverse effects, require minimal resources, and are
generally acceptable to stakeholders and feasible to
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implement. Yet uncertainty remains regarding their effects
on health equity and the overall balance between desirable
and undesirable consequences. More research is needed in
this area before a recommendation can be made.
Key Question 16: Should combined supervised strengthening,
ROM, and flexibility exercises vs no treatment (wait listing) be
used for persistent (N3 months) grades I to II NAD?
Summary of Evidence. von Trott et al. 71 and Rendant et al. 72
presented significant outcomes for reduction in neck pain
and disability that favor combined strengthening, ROM, and
flexibility exercises. Both studies address different populations and lead to similar outcomes (von Trott et al. 71
addressed elderly populations).
The panel determined there was moderate certainty in
the clinical evidence, with large desirable and small
undesirable anticipated effects. Yet there may be
differences in adverse events for strengthening vs
ROM and flexibility exercises, along with the challenges of such adverse events being self-reported. For
example, strengthening exercises likely coincide with
short-term pain after the intervention. Further, significant space may be required for exercises, which may incur
large costs that need to be considered up front. As a result,
there is uncertainty about the feasibility to implement and
whether this could widely affect health inequalities.
However, the option would be acceptable to stakeholders.
Overall, the desirable consequences would probably
outweigh the undesirable consequences. The panel
determined this topic and its evidence has substantial
overlap with Key Question 12 (qigong was considered
exercise). Therefore, 1 recommendation was made,
addressing both topics.

Manual Therapy
Key Question 17: Should multimodal care vs self-management
be used for persistent (N3 months) grades I-II NAD?
Summary of Evidence. One RCT by Gustavsson et al. 80
evaluated the effectiveness of self-management of persistent musculoskeletal tension type neck pain for grades I to II
neck pain. They compared treatment effects of a multicomponent pain and stress self-management group intervention
(n = 77) to individually administered multimodal physical
therapy (n = 79). Measures of pain (NRS) and disability
(NDI) were collected at baseline and at 10 and 20 weeks.
Both groups had within-group differences for decreased
pain intensity and disability. At the 20-week follow-up after
an average of 7 sessions, based on the measures used, the
multicomponent pain and stress self-management group
intervention had a greater treatment effect on coping with
pain and patients’ self-reported pain control and disability
than the multimodal care group. The initial treatment
effects were largely maintained over a 2-year follow-up
period (Table 10). 81
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Recommendation:
For patients with persistent (N3 months) neck pain and
associated disorders grades I to II, we suggest multimodal
care* or stress self-management † based on patient preference,
prior response to care, and resources available. (Weak
recommendation, low-quality evidence)
Remark: *Individualized multimodal care may include
manual therapy (manipulation, mobilization, massage, traction), acupuncture, heat, transcutaneous electrical nerve
stimulation, exercise, and/or ultrasound. †Stress self-management may include relaxation, balance and body awareness
exercises, pain and stress self-management lectures, and
discussion. The multimodal care group received an average of
7 (range 4-8) sessions, compared with 11 (range 1-52)
sessions for the stress self-management group over 20 weeks.

Education
Key Question 18: Should structured patient education vs
massage therapy be used for persistent (N3 months) NAD?
Summary of Evidence.
Sherman et al. 82 reported non–
clinically significant outcomes at 4 weeks for disability.
This study suggests a mailed self-care book and a course in
massage therapy provide similar clinical benefits for
patients with persistent neck pain.
The panel determined the overall certainty of the evidence
was low, with relatively large anticipated effects and no
serious adverse events noted from intervention (some
headaches possibly). There is uncertainty in the costs
required, including necessary staff, equipment, and materials. Yet this option is feasible to implement in most settings
and has strong implications for reducing health inequities. As
a preventive strategy, the intervention is acceptable to
stakeholders, including the chiropractic practitioners, patients, and policymakers. The panel was uncertain about the
balance between the desirable and undesirable consequences. Additional high-quality studies are needed in this
area before any recommendation can be made.

Manual Therapy
Key Question 19: Should manipulation be used for persistent
grades I to II NAD?
Summary of Evidence.
Evans et al. 77 compared spinal
manipulation in addition to 20 weeks of supervised exercise
therapy (20 sessions) to supervised exercise therapy alone in
adults with persistent grades I to II neck pain, whereas
Maiers et al. 78 compared spinal manipulation in addition to
home exercises (20 sessions maximum) to home exercise
alone in seniors with persistent grades I to II neck pain. Pain
and disability outcomes at 12 and 52 weeks did not reach
statistical significance in between-group differences, except
for pain level at 12 weeks in the Maiers study. 78 A third RCT
by Lin et al. 83 allocated 63 persistent neck pain patients
(NAD I-II) to the experimental group (n = 33) treated with
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cervical spine manipulation and traditional Chinese massage
(TCM) compared with TCM alone (n = 30) over 3 weeks.
Results favored cervical manipulation with TCM over TCM
alone for pain (NPS) and disability (Northwick Park Neck
Disability Questionnaire) at 3 months (Table 11).
The panel concluded low certainty in the evidence, with
small desirable and undesirable effects of the intervention.
Few resources are required for the intervention, and it is
probably acceptable to stakeholders and feasible to
implement. Although the panel decided the desirable and
undesirable consequences were closely balanced, the
following statement was provided.
Recommendation:
For patients with persistent grades I to II NAD, we
suggest manipulation in conjunction with soft tissue
therapy. (Weak recommendation, low-quality evidence)
Remark: Evaluated after eight 20-minute sessions (over
a 3-week period). Does not include manipulation as a
standalone treatment.

Manual Therapy
Key Question 20: Should massage vs no treatment (wait
listing) be used for persistent (N3 months) grades I to II
NAD?
Summary of Evidence. Sherman et al. 82 and Lauche et al. 84
reported non–clinically significant differences in outcomes for
disability at 4 and 12 weeks, respectively. Sherman et al. 82
suggested Swedish and/or clinical massage with verbal selfcare advice provides similar clinical benefit to a self-care book
for disability outcomes. Lauche et al. 84 suggested cupping
massage and progressive muscle relaxation lead to similar
changes in disability. Sherman et al. 85 reported outcomes for
neck pain and disability at 4 weeks and suggested that higher
doses of massage provide superior clinical benefit (Table 12).
The panel determined low certainty in the evidence, with
small desirable and undesirable effects. Additional costs may
be needed to get clinical benefit. Sherman et al. 85 suggested a
minimum of 14 hours of staff time needed. Because of the
costs associated with high-dose massage, it may not be
entirely acceptable to patients or payors. However, this option
is feasible and relatively easy to implement in educated and
affluent populations similar to subjects primarily studied. 85
Overall, the panel decided the desired consequences probably
outweigh the undesirable consequences and suggest offering
this option.
Recommendation:
For patients with persistent (N3 months) grades I to II
NAD, we suggest high-dose massage over no treatment (wait
listing) based on patient preferences and resources available.
(Weak recommendation, low-quality evidence)
Remark: Interventions were given 3 times for 60 minutes
a week for 4 weeks. Lower dosages and duration did not
have therapeutic benefit, and we cannot suggest offering as
an option.
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Passive Physical Modalities
Key Question 21: Should LLLT be used for persistent
(N3 months) grades I to II NAD?
Summary of Evidence.
After full-text screening and
review, no studies addressing between-group differences
among outcomes of pain or disability were included to
inform this key question. The lack of evidence and
uncertainty in the overall balance between desirable and
undesirable consequences led the panel to decide not to
write a recommendation for this topic at this time. More
high-quality studies are needed in this area before certainty
in judgments or recommendations can be made.
Key Question 22: Should transcutaneous electrical nerve
stimulation vs multimodal soft tissue therapy program be
used for persistent (N3 months) grades I to II NAD?
Summary of Evidence. After full-text screening and review,
no studies addressing between-group differences among
outcomes of pain or disability were included to inform this
key question. The lack of evidence and uncertainty in the overall
balance between desirable and undesirable consequences led the
panel to decide not to write a recommendation for this topic at
this time. More high quality studies are needed in this area
before certainty in judgments or recommendations can be made.
Key Question 23: Should cervical traction be used for grade
III NAD (variable duration)?
Summary of Evidence. After full-text screening and review,
no studies addressing between-group differences among
outcomes of pain or disability were included to inform this
key question. The lack of evidence and uncertainty in the overall
balance between desirable and undesirable consequences led the
panel to decide not to write a recommendation for this topic at
this time. More high-quality studies are needed in this area
before certainty in judgments or recommendations can be made.

Multimodal Care
Key Question 24: Should multimodal care vs continued
practitioner care be used for persistent grades I to III NAD?
Summary of Evidence.
One RCT by Walker et al. 86
evaluated the effectiveness of multimodal care for neck pain
with or without unilateral upper extremity symptoms
(grades I-III). They compared treatment effects of combined
multimodal care and home exercises (n = 47) to multimodal
minimal intervention (n = 47). Both intervention groups
received on average of 2 sessions per week for 3 weeks. No
interventions were rendered after 6 weeks. Baseline selfreported questionnaires included neck and arm pain (VAS)
and disability (NDI). All measures were repeated at 3, 6,
and 52 weeks. Patients in the multimodal care and home
exercise group had significantly greater reduction in
short-term neck pain and in short-term and long-term
disability compared with the multimodal minimal intervention group (Table 13). A secondary analysis of the Walker
et al. study 87 determined that patients receiving both
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cervical thrust and nonthrust manipulations did no better
than the group receiving cervical nonthrust manipulations
only. This underpowered secondary analysis prohibits any
definitive statement regarding the presence or absence of a
treatment advantage of one approach over the other. The
reduction in pain reported by Walker’s multimodal care and
exercise group compared favorably to the change scores
reported by other studies, including Hoving et al. 88,89
In an RCT, Monticone et al. 90 evaluated the effectiveness of multimodal care for persistent neck pain. They
compared treatment effect of multimodal care alone (n =
40) to multimodal care in conjunction with cognitive
behavioral treatment (n = 40). Both groups had a reduction
in pain (NRS) and disability (NPDS), but there were no
clinically significant differences between the groups at 52
weeks. The addition of a cognitive behavioral treatment did
not provide greater outcomes than multimodal care alone.
Recommendation:
For patients presenting with persistent neck pain grades
I to III, we suggest clinicians offer multimodal care* and/
or practitioner advice † based on patient preference.
(Weak recommendation, low-quality evidence)
Remark: *Multimodal care and exercises may consist of
thrust/nonthrust joint manipulation, muscle energy, stretching,
and home exercises (cervical retraction, deep neck flexor
strengthening, cervical rotation ROM). †Multimodal minimal
intervention may consist of postural advice, encouragement to
maintain neck motion and daily activities, cervical rotation
ROM exercise, instructions to continue prescribed medication,
and therapeutic pulsed (10%) ultrasound at 0.1 W/cm 2 for 10
minutes applied to the neck and cervical ROM exercises.

Exercise
Key Question 25: Should group exercises vs education or
advice be used for workers with persistent neck and
shoulder pain?
Summary of Evidence. We have combined the key questions
for “Should structured patient education vs exercise programs
be used for persistent neck pain and associated disorders in
workers?” and “Should workplace-based exercises vs advice
be used for neck pain in workers?” One large cluster RCT (n =
537) by Zebis et al. 91 evaluated the effectiveness of strength
training in the workplace compared with receiving advice to
stay physically active on nonspecific neck and shoulder pain
intensity. The findings indicated a similar reduction in neck
and shoulder pain intensity at 20 weeks for the exercise
program compared with advice (Table 14). The intervention
consisted of 3 sessions per week, each lasting 20 minutes, for
up to 20 weeks (total of 60 sessions).
The workplace exercise program consisted of highintensity strength training relying on principles of progressive overload and involved local neck and shoulder muscles
strengthening with 4 different dumbbell exercises and 1
exercise for the wrist extensor muscles. More than 15% of
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workers assigned to the workplace exercise group reported
minor and transient complaints. The comparison group
reported no adverse events.
A subgroup analysis 92 of the primary Zebis et al. study 91
included 131 women with a baseline neck pain rating of at least
30 mm VAS from the 537 male and female participants.
Results favored specific resistance training over advice to stay
active for pain (VAS) at 4 weeks. This study was not included
because findings were already considered in the primary study.
Recommendation:
For workers with persistent neck and shoulder pain,
we suggest mixed supervised and unsupervised highintensity strength training or advice alone. (Weak
recommendation, moderate-quality evidence)
Remark: For reduction in pain intensity, 3 sessions per
week, each lasting 20 minutes, over a 20-week period.
Exercise includes strengthening. Extra resources are likely
required for complete exercise intervention implementation.

Structured Patient Education
Key Question 26: Should structured patient education
vs exercise programs be used for persistent (N3 months)
NAD in workers?
Summary of Evidence.
Andersen et al. 93 reported non–
clinically significant outcomes at 10 weeks for neck and
shoulder pain, suggesting weekly e-mailed information on
general health behaviors and shoulder abduction exercise
programs provide similar clinical benefit. Yet implementation of high-intensity strength training exercises in
industrial workplaces (implementation of exercise into
day-to-day life and to increase active leisure time) is
generally supported. 94,95 In another RCT, pain reduction
was significantly greater than in the group receiving advice
alone. 91 Findings from Zebis et al. 91 are also included in
the exercise intervention section of this guideline.
The panel determined moderate certainty in the clinical
evidence, with small desirable and undesirable effects of the
intervention. The resources required are relatively small,
assuming the practitioner presents the education to the patient.
Health inequities would be positively affected, and the
intervention would be acceptable to stakeholders and feasible
to implement. The panel decided not to repeat these findings in
the current section. The panel felt that the benefits of increasing
the frequency and intensity of exercise regimes was not restricted
to those working in an industrial environment or to any specific
population subgroup with the exception of older adults.

Work Disability Prevention Interventions
Key Questions 27-29: Should work-based hardening vs
clinic-based hardening be used for persistent (N3
months) work-related rotator cuff tendinitis?
Should work disability prevention interventions be used
for persistent neck and shoulder pain?
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Table 16. Treatment Interventions That Should NOT Be Offered
for Neck Pain–Associated Disorders (NAD) I to III
Recommendation

Do not offer
Structured patient education alone, in
either verbal or written formats
Strain-counterstrain therapy
Relaxation massage
A cervical collar
Moist heat as an intervention in
the clinic
Electrical muscular stimulation
Electroacupuncture
Programs consisting solely of
clinic-based supervised
high-dose strengthening exercises
Transcutaneous electrical
nerve stimulation
Pulsed short-wave diathermy
A standalone course of relaxation
training for pain intensity or
disability outcomes
Botulinum toxin injections
Low-level laser therapy
Traction

NAD
grades I-II

NAD
grade III

0-3
mo

4-6
mo

0-3
mo

4-6
mo

●

○

●

○

●
●
●
●

●
●
○
●

○
○
●
○

○
○
●
○

●
●
○

●
●
●

○
○
○

○
○
○

○

●

○

○

○
○

●
●

○
○

○
○

○
○
○

●
○
○

○
●
●

○
○
○

● Interventions that should not be offered for the specified duration/grade
of NAD.
○ There is no “do not offer” recommendation for this intervention with
respect to the specified duration/grade of NAD.
From Côté et al.27 Reprinted with permission.

Should work disability prevention interventions be used
for persistent (N3 months) upper extremity symptoms?
Summary of Evidence. In reviewing the evidence on work
disability prevention interventions, 41 the GDG concluded
that the balance between desirable and undesirable
consequences was “closely balanced or uncertain” for
Key Questions 27-29. As a result, the guideline panel was
unable to formulate recommendations for these key
questions, yet future research is very likely to either
positively or negatively support the various types of work
disability prevention interventions.

Recommendations for Persistent (N3 Months) Grades I to III WAD
Exercise
Key Question 30: Should supervised general exercise and
advice vs advice alone be used for persistent (N3 months)
grades I to II WAD?
Summary of Evidence. In an RCT, Stewart et al. (2007) 96
evaluated the effectiveness of 3 advice sessions alone
compared with 3 advice sessions combined with 12 exercise
sessions over 6 weeks on neck pain (NRS) and disability
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(NDI) among 134 patients with persistent grades I to II
WAD. The results, presented in Table 15, indicated
that supervised exercises with advice are as effective
as advice alone at long term (12 months). Advice
included standardized education, reassurance, and
encouragement to resume light activity and consisted of
1 consultation and 2 follow-up phone contacts. However, the
quality of the evidence was downgraded to low based on
SIGN criteria (randomization and outcome measurement
were “poorly addressed”) and the low number of participants
and events. 45
A pragmatic trial assigned 172 patients with persistent
WAD grades I to II to receive a comprehensive 12-week
exercise program (20 sessions including manual therapy
technique the first week [no manipulation] and cognitive
behavioral therapy delivered by physiotherapists) or advice
(1 session and telephone support). 97 The comprehensive
exercise program was not more effective than advice alone
for pain reduction or disability, although findings favored a
comprehensive physiotherapy exercise program over
advice.
The panel determined low certainty in the evidence, with
small desirable and undesirable effects and no serious
adverse events (5 patients who received the comprehensive
exercise program and 4 who received advice had minor
transient adverse events). Overall, the panel decided the
balance between the desirable and undesirable consequences such as costs was uncertain, and more evidence
is needed before a recommendation can be made.
In a 20-week cluster RCT, Gram et al. (2014) 98
randomly assigned 351 office workers to 2 training groups
receiving the same total amount of planned exercises 3
times per week, with 1 group supervised throughout the
intervention period and the other receiving minimal
supervision only initially, and a reference group (without
exercise). Although results indicated that supervised
training at the workplace reduced neck pain, results were
not clinically significant and both training groups improved
independently of the extent of supervision. The panel
decided not to consider this study in formulating a
recommendation because exercise was not directly compared with advice and an important loss to follow-up
occurred across groups. Although supervised exercise
appears to be beneficial, costs can be high. This could
possibly be mitigated, however, by offering group treatment, which may increase compliance and accountability
with a supervised group.
Recommendation:
For patients with persistent (N3 months) grades I to
II WAD, we suggest supervised exercises with advice or
advice alone based on patient preference and resources
available. (Weak recommendation, low-quality
evidence)
Remark: Extra resources may be required for supervised
exercises.
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Multimodal Care
Key Question 31: Should multimodal care vs selfmanagement program be used for persistent (N3 months)
grade II WAD?
Jull et al. 99 reported no clinically or
statistically significant outcomes for pain and disability at
10 weeks. They suggested that multimodal care (exercises,
mobilization, education, and ergonomic advice) provided
similar outcomes to a self-management program based on
an educational booklet (mechanism of whiplash, reassurance of recovery, stay active, ergonomic advice, exercise).
Care did not include high-velocity manipulation. Although
this study is specific to physiotherapists, it is well within the
scope of chiropractors (manual therapists).
One other RCT by Jull et al. 100 evaluated the
effectiveness of multidisciplinary individualized treatments for patients with acute whiplash (b4 weeks
postinjury). Patients randomly assigned to pragmatic
intervention (n = 49) could receive medication including
opioid analgesia, multimodal physiotherapy, and psychology for post-traumatic stress over 10 weeks. No
significant differences in frequency of recovery (NDI ≤
8%) between pragmatic and usual care groups was found
at 6 or 12 months. There was no improvement in current
nonrecovery rates at 6 months (63.6%, pragmatic care;
48.8%, usual care), indicating no advantage of the early
multiprofessional intervention.
The panel determined low certainty in the clinical
evidence, with small desirable and undesirable effects
reported. Yet there were relatively small costs and resources
required to implement the intervention. Electronic dissemination of the educational component of multimodal care
may reduce health inequities. The option may be acceptable
to clinicians (assuming collaborative care approaches),
policymakers, and patients and is likely feasible to
implement in usual care settings. Overall, the balance
between the desirable and undesirable consequences is
uncertain, and no recommendation is given at this time.
Further studies need to be conducted in this area and should
involve multimodal care including high-velocity procedures or manipulation.

Summary of Evidence.

Education
Key Question 32: Should structured patient education vs
advice be used for persistent (N3 months) WAD?
Stewart et al. (2007) 96 reported
non–clinically significant between differences for pain
and disability outcomes at 6 weeks. This study
suggested that adding a physiotherapy-based graded
exercise program to a structured advice intervention
provided similar clinical benefit as structured education
alone.

Summary of Evidence.
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The panel determined low certainty of the evidence, with
low desirable and undesirable anticipated effects. The main
complaints were muscle pain, knee pain, and spinal pain
with mild headaches. 96 The small resources required for the
intervention may reduce health inequities, and the option is
acceptable to stakeholders and feasible to implement in
most settings.
The panel determined that this key question had
substantial overlap with Key Question 5 and decided to
make 1 recommendation addressing both topics.

DISCUSSION
This evidence-based guideline establishes the best practice
for the management of NAD and WAD resulting from or
aggravated by a motor vehicle collision and updates 2 previous
guidelines on similar topics. 24,25 This guideline covers
recent-onset (0-3 months) and persistent (N3 months) NADs
and WADs grades I to III. It does not cover the management of
musculoskeletal thoracic spine or chest wall pain.
The primary outcomes reported in the selected studies
were neck pain intensity and disability. Although all
recommendations included in this guideline are based on
low risk of bias RCTs, the overall quality of evidence is
generally low considering other factors considered by
GRADE such as imprecision, and thus the strength of
recommendations is weak at this time. Weak recommendations mean that clinicians need to devote more time to the
process of shared decision making and ensure that the
informed choice reflects patient values and preferences. 56
Interventions not described in this guideline cannot be
recommended for the management of patients with NAD or
WAD because of a lack of evidence about their effectiveness and safety (Table 16).
A recent systematic review and meta-analysis by
Wiangkham (2015) 101 on the effectiveness of conservative
management for acute WAD grade II included 15 RCTs, all
assessed as high risk of bias (n = 1676 participants), across
9 countries. Authors concluded that conservative interventions (noninvasive treatment), including active mobilization
exercises, manual techniques, physical agents, multimodal
therapy, behavioral approaches, and education, are generally effective for recent-onset WAD grade II to reduce pain
in the medium and long term and to improve cervical ROM
in the short term compared with standard or control
intervention. 101 Although findings from the Wiangkham
review are generally in line with those from the systematic
reviews we included in this guideline, 24,25 the pooling of
high risk of bias and of clinically heterogeneous trials
seriously challenges the validity of this more recent review.

Similarities and Differences With Recommendations by the
OPTIMa Collaboration
First, the recommendations for the management of minor
injuries of the neck were recently released by the Ministry
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of Finance of Ontario in collaboration with the OPTIMa
Collaboration 20 and published as a separate guideline. 27
They considered the risks of bias of included RCTs using
the SIGN criteria 45 and the guideline recommendations
developed using the modified OHTAC framework, 28 based
on 3 decision determinants 1 : overall clinical benefit
(evidence of effectiveness and safety) 2; value for money
(evidence of cost-effectiveness where available); and 3
consistency with expected societal and ethical values. In
the current guideline, we used the GRADE approach,
which, in addition to considering risk of bias of included
RCTs, takes into account 4 other factors (imprecision,
inconsistency, indirectness, publication bias) to rate the
confidence in effect estimates (quality of evidence) for each
outcome. 102 As a result of imprecision of estimates in
several RCTs, the overall quality of admissible studies was
deemed low. GRADE considers similar decision determinants as the modified OHTAC to develop recommendations
when subsequently making an overall rating of confidence
in effect estimates across all outcomes based on those
outcomes considered critical to a particular recommendation. 56 Accordingly, the guideline panel was asked to
consider this low quality of evidence when judging the
“desirable” consequences. When the benefits of important
outcomes slightly outweighed undesirable effects of the
intervention, a weak recommendation was made (ie,
suggestions for care). This is likely to involve ensuring
patients understand the implications of the choices they are
making, possibly using a formal decision aid. 56 However, if
the judgment was “closely balanced or uncertain,” no
recommendation could be made.
Second, OPTIMa 20 recommended that interventions
should only be provided in accordance with published
evidence for effectiveness, including parameters of dosage,
duration, and frequency, and within the most appropriate
phase. The emphasis during the early phase (0-3 months)
should be on education, advice, reassurance, activity, and
encouragement. Health care professionals should be
encouraged to consider watchful waiting and clinical
monitoring as evidence-based therapeutic options during
the acute phase. For injured persons requiring therapy,
time-limited and evidence-based interventions should be
implemented on a shared decision-making basis, an
approach that equally applies to patients in the persistent
phase (4-6 months). Despite using slightly different
methods to derive recommendations, the 2 processes
generally led to similar guidance.
Third, OPTIMa 20 reported that the following interventions are not recommended for recent-onset NAD: structured patient education alone (either verbal or written);
strain-counterstrain or relaxation massage; cervical collar;
electroacupuncture (electrical stimulation of acupuncture
points with acupuncture needles or electrotherapy applied
to the skin), a topic not covered in our guideline; electric
muscle stimulation; heat (clinic based). Similarly for
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persistent NAD, programs solely of clinic-based supervised
high-dose strengthening exercises, strain-counterstrain or
relaxation massage, relaxation therapy for pain or disability
outcomes, transcutaneous electrical nerve stimulation (TENS),
electric muscle stimulation, pulsed shortwave diathermy, heat
(clinic based), electroacupuncture, and botulinum toxin injections are not recommended. In contrast, based on the RCT by
Zebis et al. 91 the current guideline suggests offering multimodal
care and/or patient education for industrial workers presenting
with neck pain grades I to III. Although structured patient
education used alone cannot be expected to yield large benefits
for patients with neck pain, this strategy may be of benefit
during the recovery of patients with persistent WAD when
used as an adjunct therapy. 40 For persistent neck pain (grades
I-II), Gustavsson et al. 80 reported that multimodal care
combining manual therapy (spinal manipulation, mobilization,
massage, traction) and passive modalities (heat, TENS,
exercise, and/or ultrasound) reduced neck disability. It should
be noted, however, that past reviews were unable to make any
definitive conclusions about the effectiveness of TENS as an
isolated treatment for acute pain 103 or chronic pain 104 in
adults, nor about the effectiveness of heat therapy. 105,106
A comparison of the recommendations with 2 previous
chiropractic guidelines 24,25 reveals that a multimodal
approach including manual therapy, advice, and exercise
remains the overall recommended strategy of choice for the
treatment of neck pain. However, treatment modalities
included in recommended multimodal care differed according to the quality of the evidence available at the time. The
2010 guideline on the management of WAD developed
treatment recommendations based on low-quality evidence
from 8 available RCTs and 3 cohort studies. 25 Overall,
recommendations for recent and persistent WAD are
similar (multimodal care, and supervised exercise and
multidisciplinary care, respectively). The 2014 guideline on
neck pain 24 developed 11 treatment recommendations from
41 RCTs. The current guideline developed 13 recommendations from 26 low risk of bias RCTs. In line with the 2014
guideline 24 for recent-onset neck pain, the current recommendations suggest offering multimodal care including
mobilization, advice, and exercises. The current guideline
recommendations also suggest offering supervised graded
strengthening and stability exercises. Similar to the 2014
guideline for persistent neck pain (grades I-II), 24 the current
recommendations suggest offering multimodal care consisting
of manual therapy (spinal manipulation therapy or mobilization)
and exercises. Details on specific exercise modalities are now
provided, including suggestions for supervised and unsupervised exercises, strength training, and supervised group exercises
such as workplace exercise programs and supervised yoga.
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by Wong et al. 42 on manual therapy and passive modalities,
22 of the low risk of bias RCTs addressed the risk of harm
from conservative care. Most adverse events were mild to
moderate and transient (mostly increased stiffness and pain
at the site of treatment, with a mean rate of about 30%). No
serious neurovascular adverse events were reported.
Another review of published RCTs and prospective cohort
studies confirmed that around half of people treated with
manual therapy can expect minor to moderate adverse
events after treatment, but that the risk of major adverse
events is small. 107 The pooling of data from RCTs of
manual therapy on the incidence of adverse events indicated
that the relative risk of minor or moderate adverse events
was similar for manual therapy and exercise treatments, and
for sham/passive/control interventions.
A patient-centered holistic and collaborative view of the
needs of the patient with pain and disability is
encouraged. 108,109 Although chiropractors are not responsible for pharmacologic management, they should have
sufficient knowledge about pharmacologic agents and their
adverse events. One eligible RCT 22 found home exercises
and advice to be as effective as medication (acetaminophen,
NSAIDs, muscle relaxant, and opioid analgesic) in reducing
pain and disability at short term for patients with acute or
subacute neck pain grades I to II. However, medication was
associated with a higher risk for adverse events. Of interest,
recent evidence suggests that acetaminophen is not effective
for managing low back pain, 110,111 and the effectiveness of
long-term opioid therapy for improving chronic pain and
function is uncertain. 64 However, a dose-dependent risk for
serious harms is associated with long-term use of opioid
(increased risk for overdose, opioid abuse and dependence,
fractures, myocardial infarction, and use of medications to
treat sexual dysfunction). 64 Risk of unintentional opioid
overdose injury appears to be particularly important in the
first 2 weeks after initiation of long-acting agents. 112,113
Recommendations

I. Stakeholders
Choosing a Care Provider.

A range of health care providers
(chiropractors, general medical practitioners, physiotherapists, registered massage therapists, and osteopaths) deliver
care for NADs and WADs. 108,114 Considering the level of
skills required to deliver manual therapy, including spinal
manipulative therapy and other forms of therapies (eg,
prescription of specific exercise) and based on individual
patient preference, cervical spine manipulation as part of
multimodal care should be delivered by properly trained
licensed professionals. 115

Adverse Events

II. Practitioners
Best Practice Recommendations-Initial Assessment and Monitoring.

This guideline did not specifically review the evidence
on adverse events from treatments. However, in the review

This guideline specifically addresses the treatment of NAD
and WAD grades I to III. Importantly, our panel supports
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Fig 6. Algorithm of recommendations for managing neck pain–associated disorder grades I to III. NAD, neck pain–associated disorder.
the following 5 best practice recommendations on patients
care outlined in the OPTIMa guideline 27: Clinicians should 1
rule out major structural or other pathologic conditions as
the cause of neck pain–associated disorders before

classifying as grade I, II, or III 2 ; assess prognostic factors
for delayed recovery 3; educate and reassure patients about
the benign and self-limited nature of the typical course of
NAD grades I to III and the importance of maintaining

Journal of Manipulative and Physiological Therapeutics
Volume 39, Number 8

Bussières et al
Treatment of Whiplash and Neck Pain Disorders

Fig 7. Algorithm of CCGI recommendations for whiplash and associated disorders (grades I to III). CCGI, Canadian Chiropractic
Guideline Initiative; WAD, whiplash-associated disorder.

activity and movement 4 ; refer patients with worsening
symptoms and those who develop new physical or
psychological symptoms for further evaluation at any
time during their care; and 5 reassess the patient at every
visit to determine whether additional care is necessary, the
condition is worsening, or the patient has recovered. Patients
reporting significant recovery should be discharged. Similar
recommendations were formulated by the Neck Pain Task
Force 116 and in prior practitioner guides on the management of
WAD and NAD by chiropractors. 24,25
Benefits of Physical Activity and Self-management.
Educating
patients about the benefits of being physically active and
participating in their care has become the standard of care
internationally. Despite the benefits of therapeutic exercise
for managing chronic neck pain and the strong evidence
favoring regular physical activity to reduce related
comorbidities, care providers fail to routinely prescribe
these to patients. 117-120 When prescribed, the amount of
supervision and types of exercises do not follow practice
guidelines and are not linked to the degree of patient

impairment. 118,121 On the patient side, adherence to
prescribed exercise programs is often low. 122
The promotion of physical activity, including exercise, is
a first-line treatment considered important in the prevention
and treatment of musculoskeletal pain and its related
comorbidities (eg, coronary heart disease, type 2 diabetes,
and depression). 123-126 For a minority of patients with
chronic spine pain, clinician-delivered interventions and
pharmacologic treatments are appropriate; and in fewer
cases, multidisciplinary pain management or surgery may
be indicated. 118
People with musculoskeletal pain will often adopt an
inactive lifestyle. Unfortunately, physical inactivity is
associated with important adverse health effects, including
increased risks of coronary heart disease, type 2 diabetes,
and breast and colon cancers, and shorter life expectancy in
general. 127 The World Health Organization 128 provided
clear guidance on physical activity for health for children,
adults, and elders. In addition, recent research suggests
that WAD patients with high levels of passive coping

555

556

Bussières et al
Treatment of Whiplash and Neck Pain Disorders

Journal of Manipulative and Physiological Therapeutics
October 2016

Fig 8. Canadian Chiropractic Guideline Initiative (CCGI) patient information sheet.

strategies have slower pain and disability recovery. 129
Self-management support (SMS) strategies aimed at
increasing physical activity and active coping strategies
are key to effectively managing spinal pain and related
comorbidities. 124,125,130-134 The CCGI developed a theory-based knowledge translation (KT) intervention targeting
identified barriers to professional behavior change to
increase the uptake of SMS strategies among Canadian
chiropractors. 135 Interviews of clinicians identified 9

theoretical domains as likely relevant (ie, factors perceived
to influence the use of multimodal care to manage
nonspecific neck pain). 135 The intervention, comprising a
webinar and a learning module on Brief Action Planning,
is a highly structured SMS strategy that allows patientcentered goals 136 and is being pilot-tested among
Canadian chiropractors (ongoing pilot trial). 137 Care
providers are encouraged to perform periodic clinical
revaluations and to monitor patient progression of self-
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management strategies while discouraging dependence on
passive treatment.

III. Research
Overall, the quality of the research on conservative
management of NADs and WADs remains low, partly
explaining that only weak recommendations could be
formulated for clinical practice. Further, the reporting of
RCTs remains suboptimal. 138 Past recommendations for
improving the quality of the research still apply. 24,25 Future
research should aim to clarify the role of spinal manipulation therapy alone or as part of multimodal care for the
management of recent neck pain and have adequate
frequency and length of follow-up. For instance, a large
number of patient visits to the emergency departments each
year are for acute neck and arm pain resulting from
WADs. 14,139 A small RCT suggested that cervical spine
manipulation is a reasonable alternative to intramuscular
NSAID for immediate pain relief in these patients. 63
However, the small sample size, comparison of a single
session of spinal manipulation to an NSAID injection, and a
1-day follow-up was not representative of clinical practice.
Few recent adequately controlled high-quality research
studies of chiropractic care for NADs have been published.
In addition, studies included in the reviews did not estimate
the maximum therapeutic benefits (ie, best dosage for
treatment under evaluation). Well-designed clinical trials
with sufficient numbers of participants, longer-term
treatments, and follow-up periods are needed to increase
the confidence in the recommendations and to advance our
understanding of effective and cost-effective conservative
care, and spinal manipulation, for the management of
patients with NADs and WADs.
Dissemination and Implementation Plan.
Evidence-based
practice aims to improve clinical decision making and
patient care. 140,141 When followed, CPGs have the
potential to improve health outcomes and the efficiency
of the health care system. 142-144 However, low adherence to
CPGs has been noted across health care sectors 145 and in
the management of musculoskeletal conditions, including
NADs and WADs. 77,101,102 Such gaps contribute to wide
geographic variations in the use and quality of health care
services. 146
Efforts to bridge the “research-practice gap” have led to
a growing interest in KT. 145,147 Knowledge translation is
defined as the exchange, synthesis, and ethically sound
application of knowledge to improve health and provide
more effective health services. 148 Knowledge translation
aims to bridge the research-practice gap and improve
patient outcomes by promoting the integration and
exchange of research and evidence-based knowledge into
clinical practice.
To prepare for guideline implementation, we considered
the Guideline Implementation Planning Checklist 149 and
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available strategies and supporting evidence 141,150 to
increase guideline uptake. Although effects of KT interventions tend to be modest, they are likely important at a
population health level. 37
To raise awareness, chiropractic professional organizations are encouraged to inform their members of new CCGI
guidelines and tools easily accessible on our website (www.
chiroguidelines.org). The guideline implementation tools
framework was used to clarify the objectives of the tools;
identify end users and the context and setting where tools
will be used; provide instructions for use; and describe
methods to develop the tools and related evidence and to
evaluate the tools. 151 Implementation tools designed to
increase guideline uptake include practitioner and patients’
handouts (Fig. 8, Appendix 7); algorithms (Figs. 6 and 7),
webinars, videos, and learning modules (http://www.cmcc.
ca/CE); point-of-care checklists; and health status
reminders. 152-154 The CCGI has established a network of
opinion leaders across Canada (www.chiroguidelines.org).
Based on successful efforts to implement a WAD guideline
in Australia using opinion leaders among regulated
physiotherapists, chiropractors, and osteopaths, 155 the
CCGI is planning a series of implementation studies
among Canadian chiropractors. 137 We will also pilot within
chiropractic practice-based research networks. 156 Monitoring guideline use in chiropractic is challenging because the
use of electronic health records to routinely collect clinical
practice information is not common in Canada and those
using electronic health records often collect different
indicators. 157 Nonetheless, the frequency of downloads
(posting of the open access guideline on the CCGI website)
and number of registering participants and completion of
educational online material (webinar, video, and learning
module) will be monitored monthly as proxy measures of
guideline uptake.

Guideline Update
The methods for updating the guideline will be as
follows: 1) Monitoring changes in evidence, available
interventions, importance and value of outcomes, resources
available or relevance of the recommendations to clinicians
(limited systematic literature searches each year for 3-5 years
and survey to experts in the field annually): 2) assessing the
need to update (relevance of the new evidence or other
changes, type and scope of the update); and 3) communicating the process, resources, and timeline to the Guideline
Advisory Committee of the CCGI, who will submit a
recommendation to the Guideline Steering Committee to
make a decision to update and schedule the process. 158-163

Strengths and Limitations
Shortcomings for this guideline include the low quantity
and quality of supporting evidence found during the searches.
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Most of the downgrading of evidence supporting the
outcomes occurred because of imprecision. In addition, our
updated search of the published reports included 2 databases
(Medline and Cochrane Central Register of Controlled Trials)
but was limited to the English published reports, which
possibly excluded some relevant studies. This, however, is an
unlikely source of bias. 164,165 Qualitative studies that explored
the lived experience of patients were not included. Thus, this
review cannot comment on how patients valued and experienced their exposure to manual therapies or passive physical
modalities. Although the composition of the guideline panel
was diverse, with experienced methodologists, expert clinicians, and stakeholder and patient representatives, only 1
member was from another health discipline (physiotherapist).
The scope of this guideline focused on selected outcomes such
as pain and disability, although included studies assessed
several additional outcomes.

CONCLUSION
This CPG supersedes the original (2005) and revised (2014)
neck pain guideline as well as the 2010 whiplash-associated
guidelines produced by the Canadian Chiropractic Association
(CCA); Canadian Federation of Chiropractic Regulatory and
Educational Accrediting Boards (CFCREAB).
People should receive care based on evidence-based
therapeutic options. Based on patient preference and
resources available, a mixed multimodal approach including manual therapy and advice about self-management and
exercise (supervised/unsupervised or at home) may be an
effective treatment strategy for recent-onset and persistent
NAD and WAD grades I to III. Progress should be regularly
monitored for evidence of benefit, in particular on the basis
of pain alleviation and reduction of disability.
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GUIDELINE DISCLAIMER
The evidence-based practice guidelines published by the
CCGI include recommendations intended to optimize
patient care that are informed by a systematic review of
evidence and an assessment of the benefits and harms of
alternative care options. 21 Guidelines are intended to
inform clinical decision making, are not prescriptive in
nature, and do not replace professional chiropractic care or
advice, which always should be sought for any specific
condition. Furthermore, guidelines may not be complete or

accurate because new studies that have been published too
late in the process of guideline development or after
publication are not incorporated into any particular
guideline before it is disseminated. CCGI and its working
group members, executive committee, and stakeholders
(the “CCGI Parties”) disclaim all liability for the accuracy
or completeness of a guideline, and disclaim all warranties,
expressed or implied. Guideline users are urged to seek out
newer information that might impact the diagnostic and/or
treatment recommendations contained within a guideline.
The CCGI Parties further disclaim all liability for any
damages whatsoever (including, without limitation, direct,
indirect, incidental, punitive, or consequential damages)
arising out of the use, inability to use, or the results of use of
a guideline, any references used in a guideline, or the
materials, information, or procedures contained in a
guideline, based on any legal theory whatsoever and whether
or not there was advice of the possibility of such damages.
Through a comprehensive and systematic literature
review, CCGI evidence-based CPGs incorporate data
from the existing peer-reviewed literature. This literature
meets the prespecified inclusion criteria for the clinical
research question, which CCGI considers, at the time of
publication, to be the best evidence available for general
clinical information purposes. This evidence is of varying
quality from original studies of varying methodological
rigor. CCGI recommends that performance measures for
quality improvement, performance-based reimbursement,
and public reporting purposes should be based on
rigorously developed guideline recommendations.
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Practical Applications
• A multimodal approach including manual therapy,
self-management advice, and exercise can be an
effective treatment strategy for recent-onset and
persistent neck pain– and whiplash-associated disorders.
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APPENDIX 1. CCGI EXECUTIVE SUMMARY: STRUCTURE
AND METHODS

proposes strategies to help disseminate and implement
CPGs. Original research in knowledge translation (KT) is
undertaken to reduce the evidence-practice gap.

Structure

The Clinical Practice Guideline Initiative was launched by
the Canadian Chiropractic Association (CCA) and the
Canadian Federation of Chiropractic Regulatory and Education Accrediting Boards (CFCREAB or Federation) over a
decade ago to develop clinical practice guidelines (CPGs) to
improve chiropractic care delivery in Canada. This is now
known as the Canadian Chiropractic Guideline Initiative
(CCGI), a 6-year project (2012-2018) funded by chiropractic
stakeholders in Canada (www.chiroguidelines.org).
CPGs aim to describe appropriate care based on the best
available scientific evidence and broad consensus while
promoting efficient use of resources. The Institute of
Medicine revised the definition of CPGs as: ‘Statements
that include recommendations intended to optimize patient
care that are informed by a systematic review of evidence
and an assessment of the benefits and harms of alternative
care options.’ 1
The scope of the Canadian Chiropractic Guideline
Initiative (CCGI) is limited to non-specific musculoskeletal disorders. CPGs produced by the CCGI are
developed using the best available evidence and involve
stakeholders in a transparent and collaborative manner.
Stakeholders include professional organizations, health
care professionals, consumers, and organizations that
fund or carry out research.
CPGs should address multiple dimensions of decision
making, including: effectiveness; harm events; quality of life;
health-service delivery issues (i.e., dissemination and
implementation); provider and patient compliance; and
resources use and costs. While guidelines can encourage
practitioners to conform to best practices and lead to
improvements in care, reviews have demonstrated that
dissemination of guidelines alone is rarely sufficient to
optimise care. To date, very little knowledge translation
research has addressed evidence-practice gaps in chiropractic.
Recent advances on methods to conduct knowledge
synthesis, 2 derive evidence-based recommendations, 3
adapt high quality guidelines, 4 and increase the uptake of
Clinical Practice Guidelines (CPG) 5,6 have prompted an
update of the development, dissemination, implementation, evaluation, and revision (DIER-Plan) published in
the Journal of the Canadian Chiropractic Association in
2004. 7 The initial report described the CCA/CFCRB-CPG
and its origins and mapped the plan for the DIER-Plan of
each CPG. The report updates the structure, methods and
procedures to develop, update or adapt guidelines, and

To accomplish its complex tasks, the CCGI is made of a
Guideline Steering Committee and a Guideline Advisory
Committee, a Guideline Development Group, a Guideline
Implementation Group, graduate students, and an External
Review Group. Committee members originate from several
countries and represent a range of clinical and scientific
disciplines or specialties (Fig 1.1).

Methods and procedures
1. Developing, updating or adapting guidelines
The analytic framework of a guideline is a key element in
guideline development. 8 In this critical stage, the group
defines which questions must be answered to arrive at a
recommendation, which types of evidence and information
are relevant to the analysis, and by what criteria that evidence
will be evaluated. The analytic work encompasses the
examination of scientific evidence, expert opinion, clinical
experience, and other relevant information and the use of
decision rules to translate that information into recommendations. It obliges the group to make explicit, a priori
decisions about the outcomes of interests to arrive at a
recommendation. The end product of the process is captured
in the analytic logic of the guideline, the rationale for the
recommendations.
Steps from stakeholders’ consultation to the release of the
guidelines include:
1. The Steering Committee commissioned to develop the
guideline.
2. The Guideline Advisory Committee (GAC) determines the feasibility of the requested guideline.
3. The Steering Committee refers clinical guideline
topics to the Editor of the CCGI.
4. Provincial and national organisations representing
practitioners register as stakeholders. They will be
consulted throughout the guideline development
process.
5. Committee and Group members register interest.
6. The scope, approach, and output of the process are
developed. This process sets out what the guideline
will - and will not - cover.
7. Guideline Development Group is established during
the scoping phase.
8. Based on recent high-quality studies, a multidisciplinary expert panel considers the evidence of effectiveness, safety, cost-effectiveness, societal and ethical
values, and patient experiences when formulating
recommendations.
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9. Consultations take place on the draft guideline
(external review phase).
10. The final guideline is produced and submitted for
publication.
11. Paper-based and web-based practitioner guides are
produced.
2. Disseminating and implementing guidelines
Despite available evidence for optimal management of
back and neck pain, poor adherence to guidelines and wide
variations in services have been noted in the area of primary
care such as care for back pain. 9 By themselves, CPGs cannot
overcome the multitude of barriers to clinician adherence. 10
Several factors, involving the clinicians, patients, and the
health care environment, influence decision making or
clinical behaviours. 11 Competing beliefs and other factors
such as environmental issues can prevent practitioners from
using best evidence. Ongoing effort is needed to identify
these modifiable determinants of clinicians’ guideline
adherence to encourage evidence-based practice. Given the
very slow pace of converting evidence into routine practice
(between 1 to 2 decades), 12 Knowledge Translation (KT) has
emerged as an important consideration to promote evidence-based practice. 13 KT research is the scientific study of the
determinants, processes and outcomes of dissemination and
implementation. 13
Putting knowledge into action (practice) is a dynamic,
iterative, and complex process. Success requires an integrated
approach where all involved parties work together to select,
tailor, and implement KT interventions.

KT research
Distribution of printed educational material such as
posting of guidelines on the web and Continuing Education
conference and workshops are widely used strategies to
improve knowledge, awareness, attitudes, skills, professional
practice and patient outcomes. While these are effective, they
generally have small to modest impacts on practice. 14,15
Specifically, research is needed: 1) to address the complex
process of bridging research and practice in a variety of
real-world settings, and 2) to conduct research that balances
rigor with relevance and employs study designs and methods
appropriate for KT research.
The KT Committee will undertake primary research
projects to help understand barriers and enablers to guideline
uptake, develop implementation tools alongside of CPGs,
and develop and evaluate intervention to improve process of
care and patient care.

Dissemination of the work undertaken by the Guideline Initiative
Guidelines produced, results and a set of preliminary
conclusions of the research undertaken by the CCGI will be
presented at various professional and scientific meetings, as
well as in a series of articles to be published in publications
that are considered to have the greatest impact and readership
in the musculoskeletal area for our target audience. In
addition, Clinical Practice Guidelines and tools to help
disseminate and implement the guideline recommendations
will be posted on the CCGI website (www.chiroguidelines.
org), and links to the CCGI will be provided from
stakeholder websites.
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Fig 1.1. Structure of the Canadian Chiropractic Guideline Initiative (CCGI) 2012-2018.
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APPENDIX 3. GLOSSARY OF TERMS (ADAPTED FROM CÔTÉ ET AL. 20).

Acute neck pain
Adverse event

Means neck pain symptom duration of one month or less.
Medical occurrence temporally associated with the use of a treatment or a medicinal product, but not necessarily
causally related. Adverse events may be classified as minor, moderate or major.107
Advice
Means postural advice, encouragement to maintain neck motion and daily activities, cervical rotation ROM
exercise, and instruction for continued prescription medication use.
Chronic (persistent)
Means symptom duration of greater than three months.
Clinical Practice Guideline (CPG) Statements that include recommendations intended to optimize patient care and that are informed by a
systematic review of evidence and an assessment of the benefits and harms of alternative care options.
Exercise
Any series of movements with the aim of training or developing the body by routine practice or as physical
training to promote good physical health.
General exercise program
An exercise program incorporating aerobic exercises, stretching, strengthening, endurance, co-ordination and
functional activities for the whole body.
High-intensity strengthening program Refers to a strengthening program where load is gradually increased over the duration of the program, while
repetitions are decreased.
Home exercises
Refers to stretching or self-mobilization.
Iyengar yoga
A type of yoga that refers to a range of classical yoga poses adapted with the use of modified poses or supportive
props for individuals with specific health issues such as neck and back pain.
Manual therapy
Techniques that involve the application of hands-on and/or mechanically assisted treatments, including
manipulation, mobilization, and traction.
Mobilization
Manual treatment applied to the spine or joints of the upper or lower extremity that incorporates a low velocity
and small or large amplitude oscillatory movement, within a joint’s passive range of motion.
Multimodal care
Refers to treatment involving at least two distinct therapeutic methods, provided by one or more health care disciplines.
Muscle energy techniques
Refers to a technique that involves a stretch to the muscle after the muscle was contracted against resistance.
Patient education
A process to enable individuals to make informed decisions about their personal health-related behavior.
Persistent (chronic)
Means symptom duration of greater than three months.
Qigong yoga
Gentle, focused exercises for mind and body to increase and restore the flow of qi energy and encourage healing.
Range-of-motion (ROM) exercises Refers to stretching and flexibility exercises that help maintain normal joint function by increasing and
preserving joint mobility and flexibility
Recent onset
Means symptom duration of three months or less
Soft tissue techniques
Refers to mechanical therapies in which muscles, tendons, and ligaments are passively pressed and kneaded by
hand or with mechanical devices.
Spinal manipulation
Manual therapy applied to the spine that involves a high velocity, low amplitude impulse or thrust applied at or
near the end of a joint’s passive range of motion.
Stress self-management program
Refers to relaxation, balance and body awareness exercises, pain and stress self-management lectures and discussion.
Subacute neck pain
Means neck pain symptom duration of one to two months.
Supervised exercise
Can be stretching, aerobics, strengthening, coordination and functional activity exercises supervised by practitioners.
Supervised strengthening exercises Refers to strengthening exercises supervised by practitioners.
Variable duration
Refers to the combination of recent-onset and persistent duration.
Whiplash Associated Disorders
Injury to the neck that occurs with sudden acceleration or deceleration of the head and neck relative to other
parts of the body (shoulder, mid-back, lumbar and buttock), typically during vehicle collisions.
Work disability prevention
Refers to clinical rehabilitation at the workplace, work hardening/conditioning and graded activity,
return-to-work, coordination, ergonomic interventions.32
Yoga
An ancient Indian practice involving postural exercises, breathing control, and meditation.
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APPENDIX 4. OPTIMA FLOWCHARTS

Fig 4.1. OPTIMa flowchart - Southerst et al. 38
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Fig 4.2. OPTIMa flowchart - Sutton et al. (2014) 39

Journal of Manipulative and Physiological Therapeutics
October 2016

Journal of Manipulative and Physiological Therapeutics
Volume 39, Number 8

Bussières et al 564.e9
Treatment of Whiplash and Neck Pain Disorders

Fig 4.3. OPTIMa flowchart - Yu et al. (2014) 40
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Fig. 4.4. OPTIMa flowchart - Varatarajan et al. (2014) 41
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APPENDIX 5. INCLUDED AND EXCLUDED ARTICLES AFTER FULL TEXT REVIEW (N=53) FROM UPDATED SEARCH
MEDLINE AND COCHRANE CENTRAL REGISTER OF CONTROLLED TRIALS FOR FIVE OPTIMA REVIEWS

Included studies (n=4)
Sutton et al (2014)1 review - Multimodal care (n=2)
1. Monticone et al. (2012)2
2. Maiers et al. (2014)3
Varatharajan et al. (2014)4 review - Work Disability Interventions (n=1)
3. Gram et al. (2014)5
Wong et al. (2015)6 review - Manual therapies (manipulation, mobilization, traction, and soft tissue therapy (n=1)
4. Dunning et al. (2012)7
Excluded studies (n=49)

Reason for Exclusion

1

Sutton et al. (2014) review - Multimodal care (n=12)
5. Ali et al. (2014)8
6. Akhter S et al. (2014)9
7. Cohen SP et al. (2015)10
8. Fritz et al. (2014)11
9. Jull et al. (2013)12
10. Letizia et al. (2014)13
11. Llamas-Ramos et al. (2014)14
12. McLean et al. (2013)15
13. Moustafa et al. (2014)16
14. Nihan et al. (2013)17
15. Paoloni et al. (2013)18
16. Sterling et al. (2015)19

No between estimates reported
No between estimates reported
No desired intervention reported
Fewer than 30 subjects at baseline
No desired intervention reported (mono vs. interdisciplinary)
No between estimates reported
No desired intervention reported
No between estimates reported
No between estimates reported
No between estimates reported
No between estimates reported
No desired intervention reported

Yu et al. (2014)20 review - Structured patient education (n=3)
17. Lundqvist et al. (2014)21
18. Michaleff et al. (2014)22
19. Robinson et al. (2013)23

No desired outcomes reported
No desired interventions reported
No desired intervention reported

Southerst et al. (2014)24 review - Exercise (n=8)
20. Jeitler et al. (2015)25
21. Joshi et al. (2011)26
22. Khan et al. (2014)27
23. Hu et al. (2014)28
24. Lansinger et al. (2013)29
25. Ludvigsson et al. (2015)30
26. Rolving et al. (2014)31
27. Rudolfsson et al. (2014)32

No desired interventions reported
No desired outcomes reported
No between estimates reported
No between estimates reported
No between estimates reported
No between estimates reported
No between estimates reported
No desired outcomes reported

Varatharajan et al. (2014)4 - Work Disability Interventions (n=14)
28. Barene et al. (2014)33
29. Dalager et al. (2015)34
30. Gram et al. (2012)35
31. Rasotto et al. (2015)36
32. Sihawong et al. (2014)37
33. Yu et al.38
34. Andersen et al. (2012)39
35. Andersen et al. (2013)40
36. Pedersen et al. (2013)41
37. Pedersen et al. (2013)42
38. Roessler et al. (2013)43
39. Mortensen et al. (2014)44
40. Zebis et al. (2014)45

Small sample (attrition was significant)
No desired outcomes reported
No desired outcomes reported
No between estimates reported
No desired outcomes reported
No desired outcomes reported
Does not meet PICO question
No between estimates reported
No desired outcomes reported
No between estimates reported
No desired outcomes reported
No between estimates reported
Secondary analysis of Zebis 2011

Wong et al. (2015)6 - Manual therapies (manipulation, mobilization, traction, and
41. Casanova-Mendez et al. (2014)46
42. Cook et al. (2015)47
43. Perez et al. (2014)48
44. Saavedra-Hernandez et al. (2013)49

soft tissue therapy (n=6)
No desired intervention reported. Unclear comparison group
Duplicate (Sherman et al. 2014)
No desired outcomes reported
No desired intervention reported

IN

564.e12 Bussières et al
Treatment of Whiplash and Neck Pain Disorders

Journal of Manipulative and Physiological Therapeutics
October 2016

Appendix
5. (continued)
. (continued)
45. Snodgrass et al. (2014)50
46. Walker et al. (2013)51
Wong et al. (2015) - Passive modalities (n=6)
47. Abdel-Aziem et al. (2014)52
48. Acedo et al. (2015)53
49. Andrade Ortega et al. (2014)54
50. Conforti et al. (2013)55
51. Dundar et al. (2014)56
52. Gur et al. (2013)57
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A randomized controlled study. J Musculoskelet Pain.
2013;31(3):210-216.
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APPENDIX 6. TABLES OF RISK OF BIAS FOR ACCEPTED RCTS
GUIDELINES NETWORK (SIGN) CRITERIA186

ON

NECK PAIN

BASED ON

SCOTTISH INTERCOLLEGIATE

Table 6.1. [Southerst et al. 38]: Risk of Bias for Scientifically Admissible RCTs Based on the SIGN Criteria 166
Differences
Research
Similarity between
Outcome
question Randomization Concealment Blinding at baseline arms
measurement Percent dropout*

Intention Multiple
to treat sites

Bronfort et al.
(2012)22

AA

AA

WC

AA

WC

WC

AA

AA

NAp

Evans et al.
201277

AA

WC

WC

WC

AA

WC

AA

WC

NAp

Griffiths et al.
200978

AA

WC

WC

AA

AA

PA

WC

WC

AA

AA
Hakkinen
et al. 2008,75
Salo et al.
201076
Kuijper et al. WC
200965

AA

AA

AA

AA

AA

AA

WC

NAp

WC

WC

AA

WC

AA

WC

WC

NAp

Michalsen
et al. 201273

AA

WC

WC

PA

WC

AA

AA

WC

NAp

Rendant et al.
201172

AA

WC

AA

WC

AA

AA

WC

WC

NAd

von Trott et al. AA
200971

WC

NR

WC

AA

AA

AA

WC

NAp

WC

NAd

AA

AA

Authors, year

Stewart et al.
200796

AA

PA

WC

AA

WC

AA

PA

Zebis et al.
201191

AA

WC

AA

AA

AA

AA

AA

12 wk: SMT 3.3%,
medication 23.3%,
and HEA 14.3%
26 wk: SMT 11.0%,
medication
36.7%, and HEA 36.3%
52 wk: SMT 26.4%,
medication 57.8%,
and HEA 38.5%
12 wk: ET+SMT 6.6%,
ET 7.9%, and HEA
5.6% 26 wk: ET+SMT
13.2%, ET 12.4%, and
HEA 15.6% 52 wk:
ET+SMT 15.4%,
ET 16.9%, and
HEA 14.4%
6 wk: GE 5.4% and
SE 13.5% 6 mo: GE
8.1% and SE 8.1%
2 mo: CSSG 6.1% and
SG 5.8% 12 mo:
CSSG 14.3% and
SG 13.5%
6 wk: collar 1.4%, PT
2.9%, and control 1.5%
6 mo: collar 8.7%, PT
2.9%, and control 7.6%
10 wk: yoga 34.2%
and self-care/exercise
28.2%
3 mo: qigong 2.4%, ET
7.7%, and control 0%
6 mo: qigong 7.1%,
ET 10.3%, and
control 4.9%
3 mo: qigong 18.4%,
ET 10.3%, and control
12.5%
6 mo: qigong 28.9%,
ET 12.8%, and control
20.0%
6 wk: advice 2.9% and
advice + exercise 0%
12 mo: advice 8.8%
and advice + exercise
4.5%
20 wk: training 25.2%
and control 7.1%

AA, adequately addressed; CSSG, cervical strengthening and stretching group; ET, exercise therapy; GE, general exercise; HEA, home exercise and advice; NAd,
not addressed; NAp, not applicable; NR, not reported; PA, poorly addressed; PT, physiotherapy; RCT, randomized controlled trials; SE, specific exercise; SG,
stretching group; SIGN, Scottish Intercollegiate Guidelines Network; SMT, spinal manipulative therapy; WC, well covered. * Percent dropout: incorporates both
participant withdrawal and loss to follow-up.
Southerst D, Nordin MC, Côté P, Shearer HM, Varatharajan S, Yu H et al. Is exercise effective for the management of neck pain and associated disorders or
whiplash-associated disorders? A systematic review by the Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. Spine J 2014 Feb 15. pii:
S1529-1530(14)00210-1. http://dx.doi.org/10.1016/j.spinee.2014.02.014.38 Reprinted with permission.
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Table 6.2. [Sutton et al. 39]: Risk of Bias for Scientifically Admissible RCTs Based on the SIGN Criteria 186
Similarities
Research
Similarity between
Outcome
question Randomization Concealment Blinding at baseline arms
measurement Percent dropout*

Intention Multiple
to treat sites

Bronfort et al.
201222

Y

Y

Y

Y

Y

Y

Y

Y

NA

Cleland et al.
2010167

Y

Y

Y

Y

N

CS

Y

Y

CS

Escortell-Mayor Y
et al. 2011168

Y

Y

Y

N

CS

Y

Y

CS

Y

Y

Y

Y

N

CS

Y

Y

CS

Jull et al. 200799 Y

Y

Y

Y

N

CS

Y

Y

CS

Lamb et al.
2012,169
201369

Y

Y

Y

Y

Y

CS

Y

Y

Y

Pool et al.
2010 170

Y

Y

Y

Y

Y

N

Y

Y

CS

Skillgate et al.
2010171
Walker et al.
200886

Y

Y

Y

Y

Y

CS

Y

Y

NA

Y

Y

Y

Y

N

Y

Y

Y

NA

Authors, year

Gustavsson
et al. 2010,79
201180

Wk 12: DC 3.3%, MD
23.3%, PT 14.3%
Wk 26: DC 11.0%, MD
36.7%, HEA 36.3%
Wk 52: DC 26.4%, MD
57.8%, HEA 38.5%
Multimodal+
manipulation 14%
Multimodal 23%
1 mo: multimodal 4%,
TENS 2%
6 mo: multimodal
23%, TENS 19%
During intervention:
PASS 14%, PT 6%
10 wk: PASS 20%,
PT 24%
20 wk: PASS 18%,
PT: 22%
1 y: PASS 25%,
PT 28%
2 y: PASS 30%,
PT 37%
MPT 0%
SMP 5.7%
4 mo: 8%
8 mo: 13%
12 mo: 20% (not
available per group)
6 wk: graded exercise
4%, PT 4%
13 wk: graded
exercise 4%, PT 7%
26 wk: graded
exercise 15%, PT 14%
52 wk: graded
exercise 7%, PT 8%
Naprapathy 10%
GP 21%
Y PT 0%
MIN 0%

CS, cannot say; DC, chiropractor; GP, general practitioner; HEA, home exercise with advice; MD, medical doctor; MIN, minimal intervention; MPT,
multimodal physical therapy; N, no; NA, not applicable; PASS, Pain and Stress Self-Management Group; PT, physical therapy; SMP, self-management
program; SIGN, Scottish Intercollegiate Guidelines Network; STT, soft-tissue therapy; TENS, transcutaneous electrical nerve stimulation; Y, yes.
Sutton DA, Côté P, Wong JJ, Varatharajan S, Randhawa KA, Yu H et al. Is multimodal care effective for the management of patients with
whiplash-associated disorders or neck pain and associated disorders? A systematic review by the Ontario Protocol for Traffic Injury Management
(OPTIMa) Collaboration. Spine J 2014 Jul 8. pii: S1529-9430(14)00650-0. http://dx.doi.org/10.1016/j.spinee.2014.06.019.39 Reprinted with permission.
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Table 6.3. [Yu et al. 40]: Risk of Bias for Accepted RCTs Based on SIGN Criteria 186

Authors, year

Differences
Research
Similarity between
Outcome
question Randomization Concealment Blinding at baseline arms
measurement Percent dropout*

Andersen et al. WC
2011173

WC

WC

WC

WC

WC

AA

WC
Jull et al.
200799
Kongsted et al. AA
2008172

WC

AA

AA

PA

AA

PA

AA

AA

NAd

AA

AA

AA

AA
Lamb et al.
2012169
(Step 1)
AA
Lamb et al.
2012169
(Step 2)
Sherman et al. AA
200981

WC

AA

AA

WC

PA

AA

AA

AA

AA

WC

PA

WC

WC

NAd

AA

PA

WC

AA

WC

Stewart et al.
200796

AA

Intention Multiple
to treat sites

2-min group: 4.6%
12-min group: 1.5%
Control group: 3.0%
MPT program: 0%
SMP: 5.7%
At 12 mo:
Oral advice: 13%
Pamphlet: 13%
UCA:30%
WBA:29%

WC

Nad

WC

NR

WC

NR

AA

8% at 4 mo; 13% at
8 mo, 20% at 12 mo

WC

AA

WC

AA

AA

PA

Massage group: 6.3% WC
Self-care book group:
12.5%
Advice: 8.8%
WC
Advice plus
exercise: 4.5%

NAd

NAd

AA, adequately addressed; MPT, multimodal physical therapy; NAd, not addressed; NAp, not applicable; NR, not reported; PA, poorly addressed; RCTs,
randomized controlled trials; SIGN, Scottish Intercollegiate Guidelines Network; SMP, self-management program; UCA, usual care advice; WBA, the
Whiplash Book advice; WC, well covered.
Yu H, Côté P, Southerst D, Wong JJ, Varatharajan S, Shearer HM et al. Does structured patient education improve the recovery and clinical outcomes of
patients with neck pain? A systematic review from the Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. Spine J 2014 Apr 4.
pii:S1529-9430(14)00347-7. http://dx.doi.org/10.1016/j.spinee.2014.03.039.40 Reprinted with permission.

Table 6.4. [Varatharajan et al. 41]: Risk of Bias for Accepted RCTs Based on the SIGN Criteria 186
Authors, year

Research Method of
Similarity Cointervention Outcome
Intention Multiple
question Randomization Concealment Blinding at baseline contamination measurement Loss to follow-up a to treat sites

Cheng & Hung AA
2007174
Feuerstein et al. AA
2004175
van der Heuvel WC
et al.68

AA b

NR b

AA b

AA

AA

AA

AA b

AA b

AA

AA

NR

AA

WC

NAd

NAp

AA

AA

AA b

van EijsdenWC
Besseling
et al. 2008176
AA
Zebis et al.
20112

WC

NR

WC

WC

AA

AA

WC

AA

AA

AA

AA

AA

CWH: 8 %
WWH: 10 %
EO: 23 %
EJSM: 26 %
EAGE + CB: 19 %
EAGE + CB +
Ex: 19 %
EAGE:18 %
PE: 9.1 %
SFE: 4.5 %
WST: 25 %
ASA: 7 %

AA

NAd

WC

NAp

AA b

NAd

WC

NR

AA

AA

WC well covered, AA adequately addressed, PA poorly addressed, NR not reported, NAp not applicable; NAd not addressed, ASA advice to stay active,
CB computer break, CWH clinic-based work hardening, EAGE ergonomic adjustment and general education, EO ergonomic only, EJSM ergonomic and
job stress management, Ex exercise, PE postural exercises, SFE strength and fitness exercises, WST workplace strength training, WWH workplace-based
work hardening.
Varatharajan S, Côté P, Shearer HM, Loisel P, Wong JJ, Southerst D et al. Are work disability prevention interventions effective for the management of
neck pain or upper extremity disorders? A systematic review by the Ontario Protocol for Traffic Injury Management (OPTIMa) collaboration. J Occup
Rehabil 2014;24(4):692-708.41 Reprinted with permission.
a
Includes participant withdrawal and loss-to-follow up.
b
Rating determined using additional information from authors.

Research
question

Outcome
measures

Cameron et al. 2011177 Y

Y

Y

Y

N

CS

Y

Cleland et al. 2007178 Y

Y

Y

CS

N

CS

Y

Dundar et al. 2007179 Y

Y

CS

Y

Y

Y

Y

Escortell-Major
et al. 2011168

Y

Y

Y

Y

N

CS

Y

Evans et al. 201277

Y

Y

Y

Y

Y

Y

Y

Fu et al. 2009180

Y

Y

Y

Y

Y

Y

Y

Kanlayanaphotporn
et al. 2009181
Kanlayanaphotporn
et al. 2010182
Klein et al. 2013183

Y

Y

Y

Y

Y

CS

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

CS

Y

Konstantinovic et al.
201067

Y

Y

Y

Y

Y

Y

Y

Kuijper et al. 200965 Y

Y

Y

CS

Y

Y

Y

Percent dropout¹
6 months:
Electroacupuncture:
0%
Simulated
acupuncture: 8%
2 to 4 days postintervention:
none
4 weeks:
0% for both groups
Intervention
completion:
TENS: 2.3%
MMT: 4.3%
6 months:
TENS: 18.6%
MMT: 23.4%
12 weeks:
ET+SMT:6.6%; ET: 7.9%; HEA: 5.6%
26 weeks:
ET + MT:13.2%;
ET: 12.4%; HEA:
15.6%
52 weeks:
ET + SMT- 5.4%;
ET: 16.9%; HEA:
14.4%
Treatment group:
2/59= 3.39%
Control group:
3/58=5.17%
Immediately postintervention:
none
Immediately postintervention:
none
Post-intervention:
SCS - 0%
Sham SCS – 0%
3 weeks:
LLLT: 6.7%
Placebo: 0%
6 weeks:
Collar: 1.4%; PT: 2.9%; Control: 1.5%
6 months:
Collar: 8.7%; PT:

Intention
to treat

Comparable results
between sites

Y

NA

Y

CS

NA

NA

Y

CS

Y

NA

N²

NA

NA

NA

NA

NA

Y

CS

Y

NA

Y

CS
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Randomization Concealment Blinding baseline

Authors, year

564.e18 Bussières et al
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Y

Y

Y

Y

Y

Y

Leaver et al. 201060

Y

Y

Y

Y

Y

Y

Y

Liang et al. 2011184

Y

Y

Y

Y

CS

Y

Y

Lin et al. 201383

Y

Y

CS

Y

Y

CS

Y

Masaracchio et al.
2013185

Y

Y

Y

N

Y

Y

Y

Nagrale et al. 201062 Y

Y

Y

Y

Y

Y

Y

Saavedra-Hernandez Y
et al. 2012186

Y

Y

Y

Y

CS

Y

Sherman et al. Y
200981

Y

Y

Y

Y

CS

Y

Sillevis et al. 2010187 Y

Y

Y

Y

Y

Y

Y

White et al. 2004188

Y

Y

Y

Y

CS

Y

Y

2.9%; Control: 7.6%
Post-intervention:
CM: 13.3%
PMR: 9.7%
12 weeks:
Manipulation: 2.2%;
Mobilization: 3.3%
At 3 months:
Acupuncture group:
5/93 = 5.4%
Placebo group:
7/97 = 7.2%
Post-intervention:
LM – 6.1%
TCM – 13.3%
Immediately postintervention:
Experimental:
2.9%; Comparison:
3.1%
2 and 4 weeks:
INIT - 0% MET – 0%
1 week:
Manipulation: 10%;
Kinesio Taping: 0%
4 weeks:
M+SCA – 3%
SCB – 9%
10 weeks:
M+SCA – 3%
SCB – 12%
26 weeks:
M+SCA – 6%
SCB – 12%
Immediately postintervention:
Manipulation: 0%;
Placebo: 2.0%
4 weeks:
Acupuncture: 7/70
= 10%
Placebo: 4/65 = 6%
8 weeks: Acupuncture: 11/70= 15.7%
Placebo: 7/65 = 10.8%
6 months:
Acupuncture: 13/70 = 18.6%
Placebo: 11/65 =
16.9%
12 months:

Y

NA

Y

CS

N²

NA

Y

CS

Y

NA

Y

NA

Y

NA

Y

CS

NA

NA

Y

Y
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Lauche et al. 201384

Young et al. 2009189

Research
question

Y

Similarity at
Randomization Concealment Blinding baseline

Y

Y

Y

N

Similarity
between arms

CS

Outcome
measures

Y

Percent dropout¹
Acupuncture: 16/70 = 23.1%
Placebo: 12/65 =
18.5%
4 weeks:
Traction: 13.3%;
Sham: 16.7%

Intention
to treat

Comparable results
between sites

Y

CS

¹Includes participant withdrawal and loss to follow-up; Y – yes; N – no; CS 1 – can’t say; NA – not applicable; CM – cupping massage; ET – exercise therapy; HEA – home exercise and advice; INIT – integrated
neuromuscular inhibition technique; LLLT: low-level laser therapy; LM – Long’s manipulation; M – massage; MET – muscle energy technique; MMT: multimodal therapy; PMR – progressive muscle relaxation; SCA –
self-care advice; SCB – self-care book; SCS – strain-counterstrain; SMT: spinal manipulative therapy; TCM – Traditional Chinese massage; TENS: transcutaneous electrical nerve stimulation
²Although these studies did not perform an intention to treat analysis, no crossover between groups occurred in these studies [Fu et al, Liang et al]
Wong JJ, Côté P, Shearer HM, Carroll LJ, Yu H, Varatharajan S et al. Clinical practice guidelines for the management of conditions related to traffic collisions: a systematic review by the OPTIMa Collaboration.
Disabil Rehabil 2015;37(6):471-89.42 Reprinted with permission
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APPENDIX 7. EDUCATIONAL EXECUTIVE SUMMARY OF RECOMMENDATIONS ON NECK PAIN AND ASSOCIATED DISORDERS
FOR PRACTITIONERS

Neck pain and its associated disorders (NAD) are common and result in significant social, psychological, and economic
burden. 1 In light of recent research evidence, 2-5 an update to the recommendations of the management of Neck Pain Associated
Disorders and Whiplash-Associated Disorders (WAD) was timely. The Guideline Development Group of the Canadian
Chiropractic Guideline Initiative (CCGI) considered recently published systematic reviews on NAD and WAD from the Ontario
Protocol for Traffic Injury Management (OPTIMa) Collaboration. 6
This educational executive summary provides an overview of recommendations for clinical practice issued by CCGI in a
new clinical practice guideline on the management of NAD and WAD. The full guideline and accompanying documents are
available from the CCGI website at www.chiroguidelines.org.

Summary of recommendations: A multimodal approach including manual therapy, self-management advice and exercise
is an effective treatment strategy for both recent onset and persistent neck pain and whiplash associated disorders.

Table 7.1. Classification of Neck Pain Associated Disorders (NAD) 7 and Whiplash Associated Disorders (WAD) 8
Grade Definition
The 2000–2010 Bone and Joint Decade Task Force on Neck Pain and Its Associated Disorders Classification of NAD7
I
No signs or symptoms suggestive of major structural pathology and no or minor interference with activities of daily living
II
No signs or symptoms of major structural pathology, but major interference with activities of daily living
III No signs or symptoms of major structural pathology, but presence of neurologic signs such as decreased deep tendon reflexes, weakness or sensory deficits
IV Signs or symptoms of major structural pathology
The Quebec Task Force Classification of WAD8
I
Neck pain and associated symptoms in the absence of objective physical signs
II
Neck pain and associated symptoms in the presence of objective physical signs and without evidence of neurological involvement
III Neck pain and associated symptoms with evidence of neurological involvement including decreased or absent reflexes, decreased or limited sensation,
or muscular weakness
IV Neck pain and associated symptoms with evidence of fracture or dislocation
Côté P, Wong JJ, Sutton D, Shearer HM, Mior S, Randhawa, K al. Management of neck pain and associated disorders: A clinical practice guideline from
the Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. Eur Spine J 2016 doi:http://dx.doi.org/10.1007/s00586-016-4467-7
©Springer-Verlag Berlin Heidelberg 2016 Reprint with permission.
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RECOMMENDATIONS

Journal of Manipulative and Physiological Therapeutics
October 2016

FOR NECK PAIN AND ASSOCIATED DISORDERS AND WHIPLASH AND ASSOCIATED DISORDERS

FOR PRACTITIONERS

SUMMARY OF RECOMMENDATIONS FOR GRADES I-II NECK PAIN AND ASSOCIATED DISORDERS
(NAD)
• For recent-onset (0-3 months) neck pain grades I-II, based on patient preference and practitioner experience we
suggest offering advice with:
◦multimodal care;
◦manipulation or mobilization;
◦Range of motion home exercises or multimodal manual therapy.
•For recent-onset (0-3 months) neck pain grade III, based on patient preference and practitioner experience we
suggest offering advice with:
◦supervised graded strengthening exercises.
•For persistent (N 3 months) neck pain grades I-II, based on patient preference and practitioner experience we
suggest offering advice with:
◦multimodal care or stress self-management;
◦multimodal care or advice alone;
◦manipulation in conjunction with soft tissue therapy;
◦supervised yoga; supervised group exercise; supervised strengthening exercises or home exercises;
◦mixed supervised and unsupervised high-intensity strength training or advice alone for workers with
persistent neck and shoulder pain;
◦high dose massage.
•For persistent (N 3 months) neck pain grade III, based on patient preference and practitioner experience we suggest
offering advice with:
◦multimodal care or advice alone;
◦mixed supervised and unsupervised high-intensity strength training or advice alone for workers with
persistent neck and shoulder pain.

SUMMARY OF RECOMMENDATIONS FOR GRADE I-III WHIPLASH AND ASSOCIATED DISORDERS
(WAD)
•For recent onset (0-3 months) whiplash grades I-III, based on patient preference and practitioner experience
we suggest offering advice with:
∘multimodal care.
•For persistent (N 3 months) whiplash grades I-II, based on patient preference and practitioner experience we
suggest offering advice with:
∘supervised exercise or advice alone.
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Detailed Recommendations
Recommendations for Recent-Onset Neck Pain Associated Disorders (NAD)
• For patients with recent (0-3 months) neck pain and associated disorders grades I-II, we suggest manipulation or
mobilization based on patient preference.
• For patients with recent (0-3 months) neck pain grades I-II, we suggest ROM home exercises or multimodal manual therapy
for reduction in pain and disability.
Remark: Home exercises include education self-care advice, exercises and instruction of activity of daily living. Medication including
non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen and muscle relaxant is an alternative. Multimodal manual therapy
includes manipulation and mobilization with limited light soft-tissue massage, assisted stretching, hot and cold packs, and advice to
stay active or modify activity as needed.
• For patients with recent (0-3 months) grade III neck and arm pain, we suggest supervised graded strengthening exercises*
rather than advice alone**.
Remark: *Supervised graded strengthening exercises consisted of strengthening and stability exercises twice a week for 6 weeks with daily
home exercises (which included mobility, stability and muscle strengthening). **Advice consisted of maintaining activity of normal life
without specific treatment.

Recommendations for Recent-Onset Whiplash Associated Disorders (WAD)
• For adult patients with recent (0-3 months) WAD grades I-III, we suggest multimodal care over education alone.
Remark: Multimodal care may consist of manual therapy (joint mobilization), other soft tissue techniques, education and exercises.

Recommendations for Persistent Neck Pain Associated Disorders (NAD)
• For adult patients with persistent (over 6 months duration) neck pain grades I-II, we suggest supervised group exercise* to
reduce neck pain and disability.
Remark: Patients received 18-24 group sessions during a period of 4 to 6 months. Patients considered had a rating of 40/100 on a pain
scale (VAS). The intervention group reached suggested MCID level of 10% difference for pain and functional outcomes. *Exercises
included qigong or ROM, flexibility and strengthening exercises. No evidence of significant effect in the elderly population.
• For patients with persistent (over 3 months) grades I-II neck pain and disability, we suggest supervised yoga over education
and home exercises for short-term improvement in neck pain and disability.
Remark: Baseline intensity of pain was more than 40/100 and at least 3 months duration. Yoga was specific to Iyengar type, with a
maximum of 9 sessions over 9 weeks.
• For patients with persistent (over 3 months) grades I-II neck pain, we suggest supervised strengthening exercises or home exercises.
Remark: For reduction in pain, supervised strengthening exercises, provided along with ROM exercises and advice, interventions were
evaluated at 12 weeks within 20 sessions. Home exercises include stretching or self-mobilization.
• For patients with persistent (over 3 months) neck pain and associated disorders grades I-II, we suggest multimodal care* or
stress self-management** based on patient preference, prior response to care and resources available.
Remark: *Individualized multimodal care may include manual therapy (manipulation, mobilization, massage, traction), acupuncture,
heat, transcutaneous electrical nerve stimulation, exercise, and/or ultrasound. **Stress self-management may include relaxation,
balance and body awareness exercises, pain and stress self-management lectures and discussion. The multimodal care group received
an average of 7 (range 4-8) sessions, compared to 11 (range 1-52) sessions for stress self-management group over 20 weeks.
• For patients with persistent (over 3 months) neck pain grades I-II, we suggest manipulation in conjunction with soft tissue therapy.
Remark: Evaluated after eight 20 min sessions (over a three week period). Does not include manipulation as a stand-alone treatment.
• For patients with persistent (over 3 months) neck pain and associated disorders grade I-II, we suggest high-dose massage
over wait listing based on patient preferences and resources available.
Remark: Interventions were given 3 X 60 min a week over 4 weeks. Lower dosages and duration did not have therapeutic benefit, and we
cannot suggest offering as an option.
• For patients presenting with persistent (over 3 months) neck pain grades I-III, we suggest clinicians offer *multimodal care
and/or **practitioner advice based on patient preference.
Remark: * Multimodal care and exercises may consist of thrust/non-thrust joint manipulation; muscle energy, stretching and home exercises
(cervical retraction, deep neck flexor strengthening, cervical rotation ROM). ** Multimodal minimal intervention may consist of postural
advice; encouragement to maintain neck motion and daily activities; cervical rotation ROM exercise; instructions to continue prescribed
medication; therapeutic pulsed (10%) ultrasound at 0.1 W/cm2 for 10 minutes applied to the neck and cervical ROM exercises.
• For workers with persistent (over 3 months) neck and shoulder pain, we suggest mixed supervised and unsupervised
high-intensity strength training or advice alone.
Remark: For reduction in pain intensity, 3 sessions per week, each lasting 20 minutes over a 20-week period. Exercise includes
strengthening. Extra resources are likely required for complete exercise intervention implementation.

Recommendations for Persistent Whiplash Associated Disorders (WAD)
• For patients with persistent (over 3 months) grades I-II WAD, we suggest supervised exercises with advice or advice alone
based on patient preference and resources available.
Remark: Extra resources may be required for supervised exercises.
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Recommendations proposed in this guideline are derived from the best available evidence for the treatment of Neck Pain
Associated and Whiplash Associated Disorders. Clinicians should always aim to incorporate the best evidence available to
inform clinical decision making.
About the quality and strength of the evidence for this guideline
Quality of the evidence 9
The certainty in the evidence (also known as quality of evidence or confidence in the estimates) is assessed for each
important outcome using these categories: high, moderate, low. Randomized trials begin as high quality evidence.
Quality may be downgraded as a result of limitations in study design or implementation, imprecision of estimates
(wide confidence intervals), variability in results, indirectness of evidence, or publication bias. The quality of the
evidence of included randomized controlled trials ranged between low and moderate.
Strength of the evidence 10
Based on available evidence, the quality of the recommendation indicates the extent to which one can be confident that
adherence to the recommendation will do more good than harm. Strength of recommendation is determined by the
balance between desirable and undesirable consequences of alternative management strategies, quality of evidence,
variability in values and preferences, and resource use. Overall, the strength of the evidence of the recommendations
for this guideline is weak. Weak recommendations mean that patients’ choices will vary according to their
values and preferences, and clinicians must ensure that patients’ care is in keeping with their values and
preferences.
Structured Patient Education
Recommendations for structured patient education are included in the exercise intervention section of this guideline. The
panel decided not to repeat these findings in the current section and felt that the benefits of increasing the frequency and
intensity of exercise regimes was not restricted to those working in an industrial environment, or to any specific population
sub-group with the exception of older adults.
Work Disability Prevention Interventions
Evidence on Work Disability Prevention interventions was considered, but the panel decided not to provide practice
recommendations because of the uncertainty surrounding judgments on the evidence.
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