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N
eck pain causes significant impairment, second only to
low back pain.84,110 In a recent best-evidence synthesis,49

the 12-month prevalence of neck pain varied from 30% to
50%,20,104 lifetime prevalence was approximately 70%, point

prevalence was 22%,8 and the estimated incidence was 213 per 1000
person years. Sedentary lifestyles are contributing to the prevalence of
neck pain.25 Occupational factors play a large role in the development

to 1% of the 2004 gross domestic prod-
uct.79 Given the burden of neck disorders
for society and individuals, it is impor-
tant to maximize effective strategies to
treat and prevent neck pain. Equally im-
portant is for health providers to make
evidence-based treatment decisions to
optimize their delivery of care. There is
a wide spectrum of treatments available
to people with neck pain, not all of which
are equally effective.

Clinical practice guidelines are de-
fined as “systematically developed state-
ments to assist practitioner and patient
decisions about appropriate healthcare
for specific circumstances.”48 Ideally, they
serve as a “knowledge translation tool” to
move the best evidence into clinical prac-
tice. However, some guidelines are not
based on high-quality evidence, such as
that found in systematic reviews. System-
atic reviews facilitate clinicians’ ability to
stay current, as they compile high-qual-
ity, synthesized data. Further, guidelines
commonly exhibit discrepancies3,83 and
may not be evidence based.95 The onus is
on the clinician to judiciously interpret
and integrate the information provided.

To make evidence-based clinical prac-
tice guidelines and systematic reviews

of neck pain as one of the most frequent
causes of long-term sickness absence.21

Some 25% of visits to chiropractors,20

15% to hospital-based physiotherapists,43

2% to family physicians,76 and 75% of

musculoskeletal disease seen by rheuma-
tologists17 relate to neck pain. Combined,
low back pain and neck pain have cost
an estimated $90 billion per year in the
United States, a figure roughly equivalent

SYNOPSIS: For clinicians, systematic reviews
can enhance incorporation into practice of the
large volumes of information emerging from
research on effectiveness and risks. But we believe
that these reviews are most useful with simplified
tools to facilitate translation of this knowledge
into practice. We provide a “Neck Care Tool Kit”
that gives a diagrammatic approach to prioritiz-
ing intervention. The evidence from a series of 11
systematic reviews by the Cervical Overview Group
is depicted in decision flow-charts and tables to
enhance clinical interpretation of the overview
findings. On simple visual inspection of symbols
in a table, the reader can establish where there is
evidence of benefit or no benefit, the strength of
the recommendation, and if these data represent

short- or long-term findings. Where possible, we
guide clinicians to dosage of specific treatment
methods. There is no consensus as to which
outcome measures to prioritize among the large
number in use. This clinical commentary guides
clinicians to view the evidence in enough detail to
integrate it into their clinical practice environment.
We conclude by delineating research gaps and
proposing future research directions.
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more useful to clinicians, we provide a
supplementary “tool kit,” with simpli-
fied summaries and practical application
tips to help translate this knowledge into
practice. Our purpose in this commen-
tary, as clinicians, is to supply an applied
clinical discussion of the findings of the
Cervical Overview Group (COG). We pro-
vide the following “Neck Care Tool Kit”
for application of the evidence on neck
pain treatment into practice, through
presentation and discussion of simple
figures, as well as tables, showing a dia-
grammatic approach to prioritizing treat-
ments: (1) categories of neck care (
1), (2) evidence-based neck care algorithm

( ), (3) summary-of-findings tables
( ), (4) summary of outcome mea-
sures ( ), (5) evidence-based home
exercise program (  and

).

S
ince first publishing our over-

view in 1996,1,37 COG has completed
11 systematic reviews on conserva-

tive management of mechanical neck
disorders ( ).24,36,41,42,40,44,38,64,74,75,86,

87,110,111 One of our recent overview publi-
cations39 serves to summarize the group’s

findings, consistent with the evidence
available up to September 2004. Note
that it is not the intent of this commen-
tary to update our overview but rather
to help guide and assist in translating
this volume of evidence into clinical
practice.

The following clinical questions are the
focus of our series of reviews, completed
within the framework of the Cochrane
Collaboration systematic review process-
es ( ). Do conservative manage-
ment strategies have positive effects on
neck pain, function/disability, return to
work, time lost from work, patient-per-
ceived effects, or patient satisfaction? Do

COG
1992 to 2004

Medicine
Physical

Medicine Methods
Patient EducationManual Therapy

Medication

Injection

Manipulation

Mobilization

Massage

Exercise

Electrotherapy

Low-level laser

Heat and cold

Sonic agents

Traction

Acupuncture

Orthosis

Categories of neck care reviewed by the Cervical Overview Group.
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trial factors, such as study quality, neck
pain chronicity, neck pain subtype, or
dose of intervention influence treatment
effects? What are the costs and adverse
effects associated with the treatments?
Our review methods meet the guidelines
for systematic reviews published by the
Cochrane Collaboration Back Group.113

We include clinical trials if they meet the
following criteria.

Randomized controlled trial (RCT) or
quasi-RCT.

Acute, subacute, or chronic neck pain
with or without cervicogenic headache
or radicular findings. We have used the
following terms to categorize neck pain:
(1) mechanical neck disorder (MND) to
depict “non-specific” neck pain, (2) neck
disorder with cervicogenic headache
(NDH), (3) neck disorder with radicular

signs and symptoms (NDR), (4) neck dis-
order associated with whiplash (WAD),
(5) neck disorders associated with degen-
erative changes (DC), and (6) neck disor-
ders with associated myofascial pain.

We include studies using manual therapy,
medicinal and injection therapies, physi-
cal medicine methods, or patient educa-
tion. We do not include trials addressing
numerous complementary/alternative,
herbal, and homeopathic therapies, or
interventions that are principally psy-
chology based.

(1) Placebo (eg, mobilization versus
mock/sham mobilization; mobilization
versus another sham treatment [sham
transcutaneous electrical nerve stimula-
tion (TENS)]); (2) other treatment (eg,
mobilization and ultrasound versus ultra-
sound), and (3) wait list or no treatment.

Trials comparing one treatment to anoth-
er were excluded from this commentary.

Pain, function/disability, work-related
outcomes, patient satisfaction, or patient-
perceived effect.

To inform clinicians on the risk of bias
inherent in our review’s findings, we use
both the shorter 5-item methodological
quality criteria list by Jadad et al,58 as well
as the more comprehensive van Tulder et
al113 11-item criteria, because the latter is
recommended by the Cochrane Back Pain
subgroup. We have found these 2 criteria
lists to have moderate correlation of their
total scores (estimate rho, 0.65; 95% CI:
0.43 to 0.86) and significant agreement
on the classification of studies as high- or
low-quality (estimated kappa, 0.53; SD,
0.17) across our series of reviews and, as
such, we have chosen to report the short-
er Jadad results primarily.

To aid clinicians’ judgments on the

Evidence-Based Neck Care
Cervical Overview Group  2007

(Gross et al 2007)

Chronic neck pain Acute whiplash
Chronic neck pain with
cervicogenic headache

COMBINED CARE:
exercise

mobilization/manipulation
(with or without medication, education)

Chronic myofascial
neck pain

Chronic neck pain with
radicular  findings

Exercise:
strengthen and stretch

proprioceptive
eye fixation

Low-level laser therapy
for associated

degenerative changes

Acupuncture
for short-term pain relief

Pulsed electromagnetic
field for short-term

pain relief

Exercise:
AROM

home exercise

IV glucocorticoid
for short-term pain relief and
intermediate-term sick leave

Pulsed electromagnetic
field for short-term

pain relief

Exercise:
strengthen and stretch
craniocervical flexion

Intermittent traction

Epidural injection

Acupuncture
for short-term pain relief

Use NOT SUPPORTED:
continuous use of

soft collar

Use NOT SUPPORTED:
education,
advise rest

Use NOT SUPPORTED:
botulinium-A injection

as sole intervention for pain

Use NOT SUPPORTED:
low-level laser therapy

at specified dosage

Use NOT SUPPORTED:
unsupervised home exercise

as sole intervention

Repetitive
magnetic stimulation

IM anesthetic
injection

Repetitive
magnetic stimulation

Evidence-based neck care algorithm. Algorithm findings from the Cervical Overview Group 2004 update by disorder subtype. The grading of the strength of the
evidence utilized the categories recommended by the Cochrane Back Group. We depict the strength of the evidence by shape. Key: rectangle with bold letters, strong evidence
of benefit; rectangle with plain text, moderate evidence of benefit; triangle, limited evidence of benefit; octagon, evidence suggests not beneficial. Gross AR, Goldsmith C,
Hoving JL et al. Conservative management of mechanical neck disorders: a systematic review. Adapted with permission from J Rheumatol. 2007;34(3):1083-1102.
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Summary of Findings*

Rx

Evidence of Benefit

Multimodal Multimodal: stretching and strengthening exercise, mobilization,  (M-A)  (M-A)
and manipulation for subacute/chronic MND/NDH/NDR7,11,12,60,62

Exercise Strengthening and stretching of neck region for chronic MND
a. MEDX high-load weight training (20 ses/11 wk)13,23 / / / /
b. 6 strengthening and stretching exercises (8 ses/4 wk)32

c. Feldenkrais and home exercise (32 ses/16 wk)78

d. Endurance training neck flexors, scapular/upper extremity,
and home exercise (12 ses/2.5 wk)121

e. High-load strength training neck flexors, scapular/upper extremity
and home exercise (12 ses/2.5 wk)121

Strengthening and stretching of neck region for chronic NDH
a. Craniocervical flexion, cervicoscapular and postural exercise

(12 ses/6 wk)60

Strengthening and stretching of shoulder region plus total body
conditioning for chronic MND

a. Group exercise class (gymnastics) at work105

b. Feldenkrais intervention and home exercises78 / /
AROM or stretch exercise for acute WAD80,81

Cervical proprioceptive training and eye fixation exercises
for chronic MND

a. Proprioceptive rehabilitation program, eye-neck
coordination (6 ses/8 wk)92

b. Eye fixation and cervicothoracic endurance exercises, / /
posture (24 ses/12 wk)105

Home exercise for acute WAD
a. Active and passive repeated movement; McKenzie and Maitland80,81

b. Exercise within limit of pain, Maitland mobilization82

Medicine Intravenous glucocorticoid for acute WAD90  Sick leave
Epidural injections with methylprednisolone and lidocaine for / /

chronic neck disorder with radiation103

Intramuscular injection local anesthetic for chronic MND
(myofascial neck pain)22

Massage Traditional Chinese therapeutic massage for chronic MND16

Electrotherapy Pulsed electromagnetic field (PEMF) for acute MND/WAD and
chronic DC

a. Extremely low frequency112

b. Low frequency
1. PEMF system (4 ses/2 wk)112

2. ELF (low-frequency electromagnetic field) (15 ses/3 wk)94,109

c. High frequency
2-3 wk Rx for chronic MND28

2-3 wk Rx for acute WAD29

4-6 wk Rx for chronic MND28

4-6 wk Rx for acute WAD29

12 wk Rx for acute WAD29

2. Therapeutic application musically modulated electromagnetic
field (4 ses/2 wk)93

Repetitive magnetic stimulation (RMT) for chronic myofascial
pain (10 ses/2 wk)100

Laser Low-level laser therapy (LLLT) for chronic MND/DC (OA)15,85,106,102 /
Traction Intermittent traction for chronic MND, NDR, DC35,122

Orthosis Orthopaedic pillow for chronic MND59

Acupuncture Acupuncture  (M-A)
a. Traditional Chinese medicine for chronic MND, NDR19,56 /
b. Japan style for subacute/chronic MND and WAD4

c. Electroacupuncture for chronic MND and DC120

d. Western for chronic MND119 / / / / /
e. Local standard points for chronic NDR89

f. Local standard points for chronic MND88

g. Dry needling over ear trigger point for chronic MND57 /
h. Traditional Chinese medicine (dry needling trigger point) for

chronic MND56
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Summary of Findings* (continued)

Key: strong evidence, diamonds ( ); moderate evidence, circles ( ); limited evidence, triangles ( ); the solid diamond, circle, or triangle ( ) shows
evidence of benefit; the open diamond, circle, or triangle ( ) shows evidence of no benefit; long-term follow-up (4 symbols); intermediate-term follow-up (3
symbols); short-term follow-up (2 symbols); posttreatment follow-up (1 symbol).
Abbreviations: DC, degenerative changes; GPE, global perceived effect; M-A, results based on a meta-analysis; MND, mechanical neck disorder; NDH, neck
disorder with headache; NDR, neck disorder with radicular findings; neg, negative results; Rx, treatment; ses, session; WAD, whiplash-associated disorder.
*Overview findings subdivided by intervention and outcome measures depict the direction of the evidence by solid (beneficial) and open (not beneficial) sym-
bols. The strength of the evidence is depicted by symbol type, and the duration of follow-up by the number of symbols. Meta-analyses (M-A) are also noted.

Rx

Evidence of No Benefit

Medicine Botulinum-A injection for chronic MND with or without radiculopathy  (M-A)
or headache18,96,30,31,117,118

Intracutaneous injection of sterile water for NDH94

Subcutaneous injection of a vasodilator for chronic MND10

Melatonin for chronic WAD, MND114

Morphin added to epidural injection (triaminalone, lidocaine) for /
chronic NDR14

Exercise Home exercise for chronic MND and NDR
a. Mobilization, home exercise (stretches, Thera-Band

strengthening) (unknown ses/8 wk)7

b. Home exercises, medication (1 ses)66-72

c. Mock therapy included superficial massage, manual traction,
electrical stimulation, analgesics, education (neck school
including exercise)11,12

d. Education on “how program fits with every day life”
and exercise51

Manual therapy Manipulation alone
a. 1 ses for acute, subacute, chronic MND99

b. 3-4 ses/3 wk for chronic NDR/NDH5

Manipulation, mobilization, and modalities for chronic NDR/DC11,12,73

Massage alone
a. Ischemic compression for chronic myofascial neck pain and MND47,52 /
b. Occipital release for MND46

c. Western massage for subacute MND57

Thermal and sonic agents Ultrasound for chronic MND (myofascial neck pain)
a. At 8 ses/4 wk, 3 W/cm2, 3 min per trigger point32

b. At 10 ses/2 wk, 1.5 W/cm2, 6 min per trigger point22 /
Ultrasound for acute WAD27

Hot pack for chronic MND55

Infrared light for subacute/chronic MND/DC77

Infrared light for myofascial neck pain4

Spray and stretch for chronic MND (myofascial neck pain)52,101  (M-A)
Electrotherapy Modulated galvanic current (diadynamic) for chronic NDR/NDH78

Iontophoresis for acute WAD26

Magnetic necklace (static magnet) for chronic MND50

Electrical muscle stimulation for chronic MND, NDR, NDH53,75

Laser Low-level laser therapy (gallium arsenide, 830 nm)
for subacute/chronic MND (myofascial neck pain)107

for chronic MND (myofascial neck pain)98,108

LLLT (helium neon, 632.8 nm) for chronic MND (myalgia)116

Orthosis Oral splint for chronic MND, NDH63 /
Soft collar for acute WAD or NDH
a. Soft collar intermittent use (2 wk)33

b. Soft collar intermittent use (2 wk)6  sick leave
c. Soft collar continuous use (2 wk)80,81,82  (M-A)

Education Advice to be active for subacute/chronic MND34,61,66-72 /
Advice to rest for acute WAD
a. Short-term follow-up80,81,82  (M-A)
b. Intermediate-term follow-up5  sick leave
Advice on pain and stress coping skills for chronic MND51

Neck school for acute/subacute/chronic MND61

Traction Static traction for acute to chronic MND, NDR, DC9,65,122
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strength of the evidence, our group uses
the approach recommended by the Co-
chrane Back Group on the levels of evi-
dence. These categories are as follows and
are reported in  and and 4:
strong evidence (consistent findings from
multiple high-quality RCTs); moderate
evidence (findings from a single, high-
quality RCT or consistent findings from
multiple low-quality RCTs); limited evi-
dence (findings from a single low-quality
RCT); and unclear evidence (inconsistent
results from multiple RCTs).

We are careful to point out where there
is an absence of evidence, where there
is unclear (inconsistent) evidence, and
where there is evidence of no effect. In
future updates our group will also utilize
the GRADE system,97 as endorsed by the
Cochrane Collaboration, to broaden the
reporting on the strength of evidence.

A frequent criticism of Cochrane re-
views and other systematic reviews is
that, in spite of their methodological
rigor, they fail to provide clear clinical
answers or lack appropriate translation
of the evidence into the realities of clini-
cal practice. It is common to read in re-
views that “the methodological quality of
the evidence is limited, there are too few
studies of merit, and there are no clear
evidence-based answers.” This criticism
is also valid of “the conservative manage-
ment of mechanical neck disorders” sys-
tematic reviews. Others have struggled
with this issue, as exemplified in a recent
best-evidence synthesis by Hurwitz et
al.54 While best-evidence synthesis has
some methodological differences from
the Cochrane reviews, such as design cri-
teria for selection of studies and criteria
for methodological quality, its numerous
findings overlap substantially with those
of the COG. However, these publications
have not been prepared in a manner that
allows ready uptake by clinicians.

Disappointingly, over the past decade,
there has been no improvement in the
methodological quality of controlled tri-
als conducted for neck disorders (
5), in spite of the strong recommenda-
tions on conduct and reporting of clinical

Summary of Outcome Measures Noted

in our Overview Are Diverse With

No Obvious Standardization

Abbreviations: VAS, visual analogue scale; NRS, numeric rating scale; WHYMPI, West Haven-Yale
Multidimensional Pain Inventory; SF-36, Short Form-36 item; Euro-Q, Euro Quality of Life.

activity of daily living, social activity, neck mobility)
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trials from the Consolidated Standards of
Reporting Trials (CONSORT) group and
its resulting guidelines.7 Practitioners,
however, often have to make practice
decisions in the absence of research data
of optimal quality. Our team is mindful
to highlight the best available evidence,
even though it may not be based on opti-
mal methodological rigor, in an attempt
to rationally guide clinical practice.

We have developed 2 simple clinical
guides that are complementary (

and 4). We have not included
the actual magnitude of effects here, but
this information is available to interested
practitioners in the original trials and in
our more recent publication.39 The mag-
nitude of expected benefit can be im-
portant to patients, third-party payers,
and policymakers. It can be represented
in clinical trials as the absolute benefit
as well as the number-needed-to-treat
(NNT). The NNT adjusts expected ben-
efits by subtracting the absolute effect on
placebo from the absolute effect on active
therapy. It demonstrates the number of
people who would need to be treated for
1 person to benefit by the desired amount.
For example, an approach that includes
exercise and mobilization/manipulation
is compatible with a 28% to 70% treat-
ment advantage over a placebo/control
group, and a long-term absolute benefit

Literature search

Identification criteria,
selection criteria

Validity assessment,
risk of bias

Data abstraction

Analysis:
effect measure

test of homogeneity

Sensitivity analysis
synthesis

Conclusions
recommendations

The framework of the Cochrane Collaboration systematic review processes.

Content of a Home Exercise Training Program From Cervical

Overview Group 2004 Update for HaNSA Clinics Based on

Ylinen et al
121

 and Jull et al
60

 Clinical Trials

Abbreviation: HaNSA, Head and Neck, Shoulder, Arm Research Group; N/A, not applicable.

Specific neck

Craniocervical flexors Pressure biofeedback 3 levels mmHg 10 1 3/wk 5 min

4 isometric Head weight/self-resist Pain-free range 20 3 15 min

Postural/upper extremity

Isotonic Rubber tubing Green/blue (2 kg) 20 3 3/wk 12 min

Trunk

Isotonic Body weight 20 3 3/wk 12 min

Stretch

Specific neck 5 N/A N/A 3 1 Daily 10 min

Scapulothoracic 2 N/A N/A 3 1 Daily 5 min
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in pain reduction of 25 mm on a numeric
rating scale (0-100 mm) from baseline.
In terms of NNT, between 2 to 5 patients
with subacute or chronic mechanical
neck disorders (with or without head-
ache) would need to be treated for 1 pa-
tient to substantially benefit. NNTs in the
range of 2 to 5 are generally considered to
indicate important treatment effects.

The algorithms in and 4 may
serve as the most straightforward clinical
treatment guide for the disorders encom-
passed by the term “neck pain.” They depict
both the evidence in terms of its direction
(evidence for its use, or against its use), as
well as its evolution over the past 12 years,
as new data have become available.

hich treatments have the

strongest evidence of benefit? The
following is based on our 2004 re-

view, which will be continually updated as
the evidence base expands. Our challenge
to clinicians is to look into each therapy
category in greater depth and go further
into the specifics of clinical application. It
is not correct to assume that simply be-

cause one is applying, for example, exer-
cise, manual therapy, or laser, that one is
practicing an evidence-based therapy. For
instance, which of these therapies would
you use to change pain versus change
function? Consider  and  to
help guide some of these decisions. The
following is a brief description of treat-
ment approaches that have the best cur-
rent evidence: exercise, manual therapies,
medication (parenteral use of corticoster-
oids or local anesthetics), acupuncture,
laser, traction, patient education.

Exercise is a key component of most
multimodal care programs. Direct
strengthening and stabilization of the
cervicothoracic region (postural mus-
cles), including endurance training com-
bined with neuromuscular re-education
exercises and stretches, are a prominent
feature for the treatment of chronic neck
pain with or without cervicogenic head-
ache.13,23,32,60,121 Active range-of-motion
and stretching exercises are especially
important for individuals with acute
WAD.80,81,82 For specific patient circum-
stances, approaches that are likely to be
useful may include proprioceptive/ver-
tigo exercises,92,105 progressive goal at-

tainment strategies to increase function,
and adaptation of exercise programs to
ergonomic features of work. There is
evidence that unsupervised home pro-
grams are not beneficial for individuals
with chronic MND and NDR.2,11,12,51,66-72

Although the optimal dosage for exercise
could not be determined from the liter-
ature, it may well be higher than most
practitioners suspect. One high-quality
research trial assessed a dose of 3 sets of
20 repetitions for craniocervical flexion
routines.60 For strength or endurance
training, a similar dose conclusion ap-
pears rational.121 Findings such as these
have guided us to create an evidence-
based exercise routine for individuals
with subacute and chronic MND (with or
without cervicogenic headache and asso-
ciated degenerative changes) and related
dosage recommendations (

). We challenge clini-
cians to look closely at the details of the
data presented in the literature to pre-
scribe evidence-based exercise. Clearly,
exercises are judiciously tailored to the
individual patient’s needs and circum-
stances; this depiction of exercise is not
intended to be a prescriptive formula.

Evidence-Based Neck Care
Cervical Overview Group  1996

(Aker et al 1996)

Chronic neck nain Acute whiplash
Chronic neck pain with
cervicogenic headache

COMBINED CARE:
exercise

mobilization/manipulation
(with or without medication, education)

Chronic myofascial
neck pain

Chronic neck pain with
radicular findings

Pulsed electromagnetic
field for short-term

pain relief

Pulsed electromagnetic
field for short-term

pain relief

Intermittent traction

Acupuncture
for short-term pain relief

Use NOT SUPPORTED:
continuous use of

soft collar

Use NOT SUPPORTED:
education,
advise rest

Use NOT SUPPORTED:
low-level laser therapy

at specified dosage

An algorithm of findings from the Cervical Overview Group 1996 update by disorder subtype. The grading of the strength of the evidence utilized the categories
recommended by the Cochrane Back Group. Key: rectangle with bold letters, strong evidence of benefit; rectangle, moderate evidence of benefit; octagon, evidence suggests
not beneficial.
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There are a large number of techniques
for mobilization and manipulation. The
evidence does not show superiority of
any specific technique.40 Therefore, de-
picting techniques for this commentary
is not reasonable. Overall, the research
indicates that mobilization or manipu-
lation is most effective when used as an
adjunct to exercise.2,11,12,60,62 That is, in
the absence of an underlying support-
ing exercise, mobilization/manipulation
showed less impressive benefits.5,11,12,73,99

The most effective dose of mobilization/
manipulation across different neck pain
subtypes remains to be clarified. The lit-
erature reports a large range of effective
“doses,” including up to 20 sessions over 1

to 3 weeks for individuals with subacute/
chronic MND.40

In spite of the widespread use of many
medications for neck pain, such as non-
steroidal anti-inflammatory drugs, acet-
aminophen, and opiates, the evidentiary
database is inadequate, with many of
these medications simply not reported
as tested in controlled trials in neck
pain.86 The evidence suggests that par-
enteral routes of administration are ef-
fective. Use of corticosteroids and local
anesthetic agents has shown intermedi-
ate- to long-term benefit for both pain
and function.90,103 For acute WAD, in-
travenous glucocorticoids reduced work
disability at 1 year.90 However, this single

study requires replication and no stud-
ies have yet been reported on the use of
oral glucocorticoids for their short-term
anti-inflammatory effects. In individuals
with chronic NDR, a single trial of epi-
dural methylprednisolone and lidocaine
improved function and pain in the short
and long term.103 Replication of these
promising treatment options is required
as is proper evaluation of commonly used
medications, as they have known side ef-
fects but no established evidence of bene-
fit. For instance, there is no evidence that
nonsteroidal anti-inflammatory drugs are
effective in the treatment of neck pain.86

Our summaries of the evidence suggest
that the use of botulinum toxin alone is
ineffective.18,30,31,96,117,118 It has not been
studied in combination with other thera-
pies such as mobilization and exercise, a
context in which some clinicians believe
there may be promise.

Acupuncture, using varied methods,
has been shown to offer pain relief in the
short term,19,43,56,57,89,119,120 while the longer-
term studies57,119 have not demonstrated
persistence of the effects; there was little
impact of this treatment approach on
function.119

Low-level laser therapy has demon-
strated benefit in the short and interme-
diate term for pain and function for neck
disorders with associated degenerative
changes15,85,102,106; however, benefit of la-
ser has not been shown for pain believed
to arise from myofascial structures.98,107,108

Laser therapy appears to be effective for
1 disorder subtype: chronic neck disorder
with associated degenerative changes.
Dosage parameters are diverse across
trials. Clinicians need to return to the
individual publications to establish the
dosage characteristics needed for clini-
cal application. The effective dosage
parameters need to be scientifically de-
termined. The evidence does not support
widespread use in all neck disorders, as it
may not be superior to placebo in many
subtype disorders for neck pain.

Intermittent cervical mechanical trac-
tion has been found to be useful for pain
and the patient’s global perceived effect
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of treatment for individuals with chronic
neck disorder (with or without radicular
features),35,122 while continuous traction
has not.9,65,122 Intermittent traction holds
promise for the treatment of individuals
with chronic neck disorder with associat-
ed radicular findings based on 1 RCT and
2 quasi-RCTs. The value of other forms of
traction remains somewhat unclear and
further high-quality studies are required.

No educational interventions have
demonstrated benefit when offered as a
standalone treatment.6,51,61,80,81,82 However,
advice to “stay active,” when considered
broadly, does seem to have an influence
on pain for individuals with subacute and
chronic MND.34,61,66-72

P
ractice can be based on the use

of the interventions we have out-
lined as having beneficial effects.

For many interventions, there are limita-
tions to consider, methodological limita-
tions related to the conduct of the trials,
limited exploration of the appropriate
dosage, and limited considerations of
which subgroups of patients might most
derive benefit. In addition, there are no
accepted standards for the collection of
functional or disability outcomes in in-
dividuals with neck pain, nor are there
validated, accepted cut-offs for clinically
meaningful changes in many of the out-
comes that are used. We found a great
diversity of outcome measures listed in
use across randomized trials ( ).
Reading through this list brings forward
more questions than answers. The chal-
lenge this poses to clinicians is great:
which instrument is most reliable, valid,
and responsive to change? What are the
related clinically important differences?
Although numerous self-report scales,
like the Neck Disability Index (NDI)
and Patient Specific Functional Scales
(PSFS), are commonly used both in ran-
domized trials and promoted for use in
clinical practice, observer-based func-
tional performance measures are oddly
absent. Are there new measures that

need to be developed that address such
gaps? Finally, there are insufficient links
translating the evidence into practice and
policymaking. The list below highlights
some of the priority areas, based on our
series of reviews:

Attention to the heterogeneity of par-
ticipants is needed. There is a need
to clearly identify the patient types
entered into trials and to examine ef-
fects of therapy by patient subgroups
and prognostic modulators.
Standardized outcomes need to be em-
ployed across trials and clinical prac-
tice. Our group has focused on pain,
functional assessment, the patient’s
self-report of response to therapy, and
impact on ability to work. There needs
to be consensus across investigators
on not only whether these are the
most important outcomes, but also
what instruments are best to measure
them. We need an international forum
to establish consensus on primary out-
comes needed in trials as well as those
of most benefit to clinical practice.
Identification of clinically meaningful
outcomes is a related concept. Empiri-
cal research is needed to identify im-
portant changes in the variables that
are chosen.
Increased use of factorial designs is
required. For instance, we have stated
that combination therapies appear to
be most beneficial. However, it is im-
portant to understand the contribu-
tion of each individual intervention
to the overall benefit, and to under-
stand whether there is synergy. This
is best accomplished through factorial
designs that allow assessment of the
combined intervention, as well as the
individual parts.
Greater attention to conduct and re-
porting requirements is needed. Such
requirements have been detailed by
CONSORT to increase the method-
ological quality of trials.
There needs to be attention to dosage ef-
fects. This can be accomplished through
trials testing a single therapy, but at
several intensities, such as number of

sessions in a defined period, as well as
number of days or weeks of therapy.
Too often therapies are contrasted
when it is not established what the op-
timal implementation of either therapy
is (cart before the horse model).
There needs to be an exploration
of patient self-report against other
performance-based outcomes. One
such example is a comparison of self-
reported exercise tolerance against
measures of exercise tolerance (VO2)
versus job role function in patients
with neck pain.
Exploring the key “underpinning bi-
ologies” is important to future treat-
ment development. Our direct link
with Head and Neck, Shoulder, Arm
Research Group (HaNSA) assists in
addressing gaps in current trial data
and helps to shape biological under-
standing, performance-based mea-
surement development, as well as
future trial designs.
Researchers must also work with cli-
nician educators and policymakers to
translate research results into action.
There is a need to move toward clearly
identifying those guidelines that are
evidence based and establishing inter-
national-consensus-based guidelines.
Clinician educators and policymak-
ers must also work with researchers to
ensure clinical relevance. The research
needs to be relevant to clinical prac-
tice and policy.

e have 3 suggestions or “wish-

es” emerging from our crystal
ball. First, a series of internation-

al meetings with all relevant stakeholder
groups should be established to reach
agreement on commonly used outcome
measures, acceptable measurement meth-
ods, and the size of minimum clinically
important differences for these instru-
ments for trials as well as individual pa-
tients (see Standardization of Outcomes
at www.trialsjournal.com for an example).
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[ CLINICAL COMMENTARY ]

EVIDENCE-BASED HOME NECK CARE EXERCISE PROGRAM, PHASE 1
These therapeutic neck exercises are from clinical trials noted in TABLE 1 for individuals with chronic neck pain and select exercises are for the acute phase. The 
exercises should be judiciously tailored to individual circumstances and applied as indicated based on a clinical examination. Phases 1 to 3 depict a progressive 
dose of exercises detailed in TABLE 3.

1. Craniocervical flexion
Start with pressure biofeedback inflated to 20 mmHg. Make sure your chin and forehead are lined up. Nod your 
head, keeping the large neck muscles soft and bringing the reading up to 22 mmHg. Work up to ten 10-second 
holds. Then progress to 24, 26, and 28 mmHg.
Sets___ Reps___

2. Neck active range of motion
Start with your head in neutral, then
A. Tilt backward
B. Bend forward
C. Tilt side to side
D. Turn side to side
Sets___ Reps___

3. Resisted shoulder extension with elbow flexed
“Set” your cervical spine, abdominals and scapulae, then extend your arm with elbows bent backward.
Sets___ Reps___

APPENDIX
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4. Resisted shoulder extension with elbow straight
“Set” your cervical spine, abdominals, and scapulae, then extend your arm backward.
Sets___ Reps___

5. Resisted shoulder shrug
“Set” your cervical spine, abdominals, and scapulae, then slightly abduct arms and minimally shrug shoulders.
Sets___ Reps___

6. Resisted elbow exercise
“Set” your cervical spine, abdominals, and scapulae, then
A. Bend
B. Straighten level 1
C. Straighten level 2
your elbows.
Sets___ Reps___
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[ CLINICAL COMMENTARY ]

EVIDENCE-BASED HOME NECK CARE EXERCISE PROGRAM, PHASE 2

These therapeutic exercises should be tailored to the individual based on sound clinical decision making. Phases 1 to 3 depict a progressive 
dose of exercise detailed in TABLE 3.

1. Head lift
Start with your head in neutral (chin and forehead lined up), do a chin nod and lift your head, while maintaining 
your chin tucked. Hold for a count of 5 to 10 seconds and return smoothly with your chin still tucked.
Sets___ Reps___

2. Isometric neck strength
Place your hand on your head and resist
A. Bending
B. Tilting backward
C. Tilting sideways
D. Turning your head
Hold for a count of 5 to 10 seconds.
Sets___ Reps___

3. Shoulder stretches
“Set” your cervical spine, abdominals, and scapulae,
A. Clasp your hands behind your back and squeeze your scapulae together
B. Hold your arms out in front of you and reach forward feeling a stretch between your scapulae
C. Reach your arms overhead
Hold for 20 seconds.
Sets___ Reps___

4. Shoulder stretches
“Set” your cervical spine, abdominals, and scapulae
A. With elbows at shoulder level, lean into a corner to feel a stretch in the front of your chest
B. With elbows at eye level lean into a corner to feel a stretch
Hold for 20 seconds.
Sets___ Reps___
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5. Transverse abdominus
A. Tense your lower abdomen by imagining drawing your hip bones together (or apart if that works better), hold 
     for 10 seconds
B. Then let the 1 leg fall out over a 10-second count
Sets___ Reps___

6. Wall sit
“Set” cervical spine, transverse abdominus, and scapulae, then slide down the wall into a semi-squat position. 
Hold for as long as you can, working up to 2 minutes.
Sets___ Reps___
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[ CLINICAL COMMENTARY ]

EVIDENCE-BASED HOME NECK CARE EXERCISE PROGRAM, PHASE 3

The therapeutic exercises depicted in phase 3 are of higher intensity and should be tailored to individuals based on a clinical exam.

1. Shoulder strength
“Set” cervical spine, abdominals, and scapulae then “hug a tree.”
Sets___ Reps___

2. Shoulder strengthen
“Set” cervical spine, abdominals, and scapulae, then elevate arms into a “reverse fly.”
Sets___ Reps___

3. Resisted neck: craniocervical flexion and oblique flexion
“Set” cervical spine, abdominals, and scapulae, then
A. Nod head
B. Nod head at a slight oblique angle
Sets___ Reps___
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4. Resisted neck extension
“Set” cervical spine, abdominals, and scapulae,
A. First nod your head
B. Then tilt your head backward
The focus of extension is in the lower neck.
Sets___ Reps___

5. Resisted neck side flexion
“Set” cervical spine, abdominals, and scapulae, then tilt head to the side.
Sets___ Reps___

6. Resisted neck rotation
“Set” cervical spine, transverse abdominus, and scapulae, then rotate head.
Sets___ Reps___
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