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Introduction. A structured and rigorous methodology was developed for the
formulation of evidence-based clinical practice guidelines (EBCPGs), then
was used to develop EBCPGs for selected rehabilitation interventions for the
management of neck pain. Methods. Evidence from randomized controlled
trials (RCTs) and observational studies was identified and synthesized using
methods defined by the Cochrane Collaboration that minimize bias by using
a systematic approach to literature search, study selection, data extraction,
and data synthesis. Meta-analysis was conducted where possible. The strength
of evidence was graded as level I for RCTs or level II for nonrandomized
studies. Developing Recommendations. An expert panel was formed by
inviting stakeholder professional organizations to nominate a representative.
This panel developed a set of criteria for grading the strength of both the
evidence and the recommendation. The panel decided that evidence of
clinically important benefit (defined as 15% greater relative to a control based
on panel expertise and empiric results) in patient-important outcomes was
required for a recommendation. Statistical significance was also required but
was insufficient alone. Patient-important outcomes were decided by consensus
as being pain, function, patient global assessment, quality of life, and return
to work, providing that these outcomes were assessed with a scale for which
measurement reliability and validity have been established. Validating the
Recommendations. A feedback survey questionnaire was sent to 324 practitio-
ners from 6 professional organizations. The response rate was 51%. Results.
For neck pain, therapeutic exercises were the only intervention with clinically
important benefit relative to a control (grade A for pain and function, grade
B for patient global assessment). There was good agreement with this
recommendation from practitioners (93%). For several interventions and
indications (eg, thermotherapy, therapeutic ultrasound, massage, electrical
stimulation), there was a lack of evidence regarding efficacy. Conclusions.
This methodology of developing EBCPGs provides a structured approach to
assessing the literature and developing guidelines that incorporates clinicians’
feedback and is widely acceptable to practicing clinicians. Further well-designed
RCTs are warranted regarding the use of several interventions for patients with
neck pain where evidence was insufficient to make recommendations. [Philadel-
phia Panel Evidence-Based Clinical Practice Guidelines on Selected Rehabilita-
tion Interventions for Neck Pain. Phys Ther. 2001;81:1701–1717.]
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INTRODUCTION

N
eck pain is the second largest cause of time
off work, after low back pain (LBP).1,2 Acute
neck pain is usually the result of injury or
accident, most often road vehicle accidents

associated with whiplash. Some prognostic studies have
suggested that chronic neck pain is related to repetitive
working conditions. However, there is also an association
between depression and chronic neck pain and LBP.

The most commonly prescribed intervention for the
management of neck pain by general practitioners is

rest, followed by analgesics.3,4 Neck pain is one of the
most common conditions for referral to a physical
therapist. Despite the prevalence of neck pain, there is a
lack of evidence for commonly used rehabilitation inter-
ventions.5 The most recent guidelines for the manage-
ment of neck pain are the Quebec Task Force on Spinal
Disorders (QTF)6 and the British Medical Journal (BMJ)7

guidelines. These guidelines are both in the process of
being updated.

The purpose of this article is to describe the Philadel-
phia Panel evidence-based clinical practice guidelines
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(EBCPGs) of rehabilitation interventions for nonspecific
neck pain. The aim of the developing the EBCPGs was to
improve appropriate use of rehabilitation interventions
for neck pain. The target users of these guidelines are
physical therapists, physiatrists, orthopedic surgeons,
rheumatologists, family physicians, and neurologists.

METHODS
The detailed methods of the EBCPGs development
process are summarized in an accompanying paper in
this issue (see article titled “Evidence-Based Clinical
Practice Guidelines on Selected Rehabilitation Interven-
tions: Overview and Methodology”). Briefly, an a priori
protocol was defined that was followed for the conduct
of separate systematic reviews for each intervention.

Studies were eligible if they were randomized controlled
trials (RCTs), nonrandomized controlled clinical trials
(CCTs), or case control or cohort studies that evaluated
the intervention of interest in a population of more than
10 patients with nonspecific neck pain. Nonspecific neck
pain was defined as pain in the neck area, with or without
radiation to the extremities. The outcomes of interest
were functional status, pain, ability to work, patient
global improvement, patient satisfaction, and quality of
life. The interventions included massage, thermal ther-
apy (hot or cold packs), electrical stimulation, electro-
myographic (EMG) biofeedback, transcutaneous electri-
cal nerve stimulation (TENS), therapeutic ultrasound,
therapeutic exercises, and combinations of these reha-
bilitation interventions. Control groups that received
active treatments were included. Concurrent interven-
tions were allowed if they were given in the same way to
both the experimental and control groups (eg, home
exercises, educational booklets, advice on posture).
However, concurrent interventions that were given to
one group but not the other group were not accepted
(eg, education by means of lectures for the control
group was not accepted). No limitations based on meth-
odological quality were imposed. Only English-, French-,
and Spanish-language articles were accepted. Abstracts
were not included.

A structured literature search was developed based on
the sensitive search strategy for RCTs recommended by
the Cochrane Collaboration8 and modifications pro-
posed by Haynes et al.9 The search strategy was
expanded to identify case control, cohort, and nonran-
domized studies. The search was conducted in the
electronic databases of MEDLINE, EMBASE, Current
Contents, CINAHL, and the Cochrane Controlled Trials
Register up to July 1, 2000. In addition, the registries of
the Cochrane Field of Rehabilitation and Related Ther-
apies and the Cochrane Musculoskeletal Group and the
Physiotherapy Evidence Database (PEDro) were
searched. The references of all included trials were

searched for relevant studies. Content experts were
contacted for additional studies.

Two independent reviewers (VAR, JP) appraised the
titles and abstracts of the literature search, using a
checklist with the a priori defined selection criteria.
Relevant studies were retrieved and the full articles were
assessed by 2 independent reviewers for inclusion. Data
were extracted by 2 independent reviewers from
included articles, using predetermined extraction forms
regarding the population characteristics, details of the
interventions, trial design, allocation concealment, and
outcomes. Methodological quality was assessed with a
5-point validated scale that assigns 2 points each for
randomization and double-blinding and 1 point for
description of withdrawals.10,11 Differences in data extrac-
tion and quality assessment were resolved by consensus.

STATISTICAL ANALYSIS
Data were analyzed at 3 approximate time points post-
therapy: 1 month, 6 months, and 12 months. If outcomes
were reported at different intervals, the closest time was
used for these time points.

Because prognosis is thought to be dependent on dis-
ease duration, the analysis was conducted for 2 catego-
ries of neck pain: acute (�4 weeks duration) and
chronic (�12 weeks duration). If the population con-
tained patients with mixed acute and chronic disease
duration, the study was excluded.

Where possible, data from individual trials were com-
bined using meta-analysis with the Review Manager
(RevMan) computer program, Version 4.1 for Win-
dows.* Continuous data were analyzed using weighted
mean differences, where the difference between the
treatment and control groups from each study included
in the meta-analysis is weighted by the inverse of the
variance and the outcome is reported in the original
units (eg, centimeters). Where the same conceptual
outcome was measured with different scales (eg, pain,
functional status), the data were analyzed with standard-
ized mean differences (SMDs). The SMD is calculated as
the mean difference between treatment and control
groups divided by standard deviation, and weighted by
the inverse of the variance. Dichotomous data were
analyzed using relative risk. The confidence that the
different trials measured the same treatment effect
(homogeneity of effect) was tested using a chi-square
statistic. When homogeneity was not significant, fixed-
effects models were used. With significant heterogeneity,
random-effects models were used.

* Oxford, England: The Cochrane Collaboration, 2000.
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To calculate clinical improvement (defined as 15%
improvement relative to a control), the absolute benefit
and the relative difference in the change from baseline
were calculated. Absolute benefit was calculated as the
improvement in the treatment group less the improve-
ment in the control group, in the original units. Relative
difference in the change from baseline was calculated as
the absolute benefit divided by the baseline mean
(weighted for the treatment and control groups). For
dichotomous data, the relative percentage of improve-
ment was calculated as the difference in the percentage
of improvement between the treatment and control
groups.

The recommendations were graded by their level of
evidence (I or II) and by the strength of evidence (A, B,
or C). This grading system is shown in Table 1 and is
described more fully elsewhere (see article titled
“Evidence-Based Clinical Practice Guidelines on
Selected Rehabilitation Interventions: Overview and
Methodology”). Briefly, grade A recommendations indi-
cate that a clinically important benefit (�15%) and
statistical significance were shown in one or more RCTs.
Grade B recommendations were assigned for interven-
tions with a clinically important benefit (�15%) that is
statistically significant in nonrandomized trials. Because
there is less confidence in the results of nonrandomized
studies, grade B recommendations required that the
study be assigned a quality score of 3 or more on a
5-point scale (2 points for randomization, 2 points for
blinding, 1 point for description of withdrawals). Grade
C recommendations were assigned to interventions that
have been compared with a control and have shown no
evidence of effect in controlled trials. A master grid
showing each rehabilitation intervention assessed and
the strength and level of evidence is shown in Table 2.
The report follows the same order as this grid (from left
to right, top to bottom) for those interventions for which
eligible studies were found.

Clinically important benefit was shown only for thera-
peutic exercises for chronic neck pain (Tab. 3). There

was no evidence of clinically important benefit for 3
other interventions (Tab. 4). Insufficient data were
available for 4 interventions (Tab. 5). No trials were
identified for ice, heat, or EMG biofeedback. The Phil-
adelphia Panel EBCPGs are compared with other pub-
lished guidelines in Appendix 1.

RESULTS AND RECOMMENDATIONS

Literature Search
The literature search identified 3,476 articles. Of these,
203 were retrieved for closer screening. Of these, 8 trials
met all selection criteria. The distribution of these trials
by intervention is shown in Figure 1.

A survey questionnaire was sent to 324 practitioners for
feedback on the 9 grade A or B recommendations. Their
comments were reviewed by the Philadelphia Panel and
were incorporated in this EBCPG document. Of the 324
practitioners surveyed from the American Academy of
Family Physicians (AAFP), American Academy of Ortho-
paedic Surgeons (AAOS), American College of Physi-
cians (ACP), American Physical Therapy Association
(APTA), American College of Rheumatology Health
Professionals (ARHP), and Physiatric Association of

Table 1.
Details of Philadelphia Panel Classification System

Clinical
Importance

Statistical
Significance Study Designa

Grade A �15% P�.05 RCT (single or meta-analysis)
Grade B �15% P�.05 CCT or observational (single or meta-analysis), with a

quality score of 3 or more on the 5-point Jadad
methodologic quality checklist

Grade C� �15% Not significant RCT or CCT or observational (single or meta-analysis)
Grade C �15% Unimportantb Any study design
Grade D �0% (favors control) Well-designed RCT with �100 patients

a RCT�randomized controlled trial, CCT�controlled clinical trial.
b For grade C, statistical significance is unimportant (ie, clinical importance is not met; therefore, statistical significance is irrelevant).

Table 2.
Master Grid of Interventions for Neck Paina

Acute Chronic

Exercise/neuromuscular re-education nd � A, I
Traction � C, I � C, II
Therapeutic ultrasound nd � C, I
TENS � C, I ID
Massage nd ID
Thermotherapy nd nd
Electrical stimulation ID ID
EMG biofeedback nd nd
Combined rehabilitation interventions nd ID

a TENS�transcutaneous electrical nerve stimulation,
EMG�electromyographic, nd�no data, ID�insufficient data, A�benefit
demonstrated, C�no benefit demonstrated, level I�evidence from
randomized controlled trials, level II�evidence from controlled clinical trials.
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Spine, Sports, and Occupational Rehabilitation (PASSOR),
9 were inappropriate samples (wrong specialty) and 21
could not be reached due to incorrect addresses. Of the
294 practitioners who were appropriately sampled and
received the questionnaire, 149 responded (51%
response rate). Of these, 11 (4%) refused to participate
and 138 (47%) completed the survey.

ACUTE NECK PAIN (<4 WEEKS)

Mechanical Traction for Acute
Neck Pain (<4 Weeks), Level II
(CCT), Grade ID (Insufficient
Data)

Summary of Trials: One nonrandom-
ized controlled trial (N�135) of
patients following an acute neck injury
was excluded due to the poor quality of
the trial (quality�1 out of 5).12 One
RCT of continuous traction was
excluded because the patient popula-
tion included a mix of patients with
acute and chronic neck pain, which
could not be separated.13

Efficacy: No reliable data.

Strength of Published Evidence in Com-
parison With Other Guidelines: The
Philadelphia Panel found no evidence
for traction for acute neck pain. This is
in agreement with the QTF,6 which

found no scientific evidence for traction for acute neck
pain.

Recommendation: The Philadelphia Panel recom-
mended that there is insufficient evidence to include or
exclude (ID) mechanical traction alone as an interven-
tion for acute nonspecific neck pain.

Table 3.
Grade A Guidelines: Clinically Important Benefit Demonstrateda

Guideline Recommendation Outcomes
Relative
Difference Study Design

Individual, supervised, therapeutic exercises
for chronic nonspecific neck pain

Grade B Patient global assessment 33%–41% 1 CCT (N�47)
Grade A Function 49% 1 RCT (N�60)
Grade A Pain 36%
No data Return to work No data

a CCT�controlled clinical trial, RCT�randomized controlled trial.

Table 4.
Grade C Rehabilitation Interventions: No Clinically Important Benefit Demonstrateda

Guideline Recommendation Outcomes
Relative
Difference Study Design

TENS for acute neck pain Grade C Pain No effect 1 RCT (N�20)
Therapeutic ultrasound for chronic neck pain Grade C Pain No effect 1 RCT (N�26)

a TENS�transcutaneous electrical nerve stimulation, RCT�randomized controlled trial.

Table 5.
Rehabilitation Interventions With Insufficient Dataa

Intervention and indication Details

Mechanical traction for acute neck
pain

One CCT (N�135) was excluded due to poor
quality (quality�1 out of 5). No other data
available.

Mechanical traction for chronic
nonspecific neck pain

One CCT (N�73, quality�0) was excluded
due to low quality.21 No other trials were
available.

TENS for chronic neck pain Effect on pain measured immediately after 1
treatment session; no ongoing therapy
schedule or follow-up. Panel agreed the
therapy was not relevant to practice (too
short).

Electrical stimulation for chronic neck
pain

Effect on pain measured immediately after 1
treatment session; no ongoing therapy
schedule or follow-up. Panel agreed the
therapy was not relevant to practice (too
short).

Combined rehabilitation interventions
for chronic neck pain

Types of intervention poorly defined and not
comparable to each other.

Massage for chronic neck pain Head-to-head trial. No evidence versus placebo
available.

a CCT�controlled clinical trial, TENS�transcutaneous electrical nerve stimulation.
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TENS for Acute Neck Pain (<4 Weeks), Level I
(RCT), Grade C for Pain (No Benefit
Demonstrated)

Summary of Trials: One RCT (N�20) of TENS (15
minutes, 3 per week at 0.2 milliseconds, 80 Hz) versus
neck collar for patients with acute neck pain (�3 days)
and no neurological signs was included.14

Efficacy: None demonstrated. There was no difference
in patient-assessed pain after 1 week or 3 months
between a neck collar and TENS14 (Fig. 2).

Strength of Published Evidence in Comparison With Other
Guidelines: The Philadelphia Panel found good scien-
tific evidence (level I, RCT) that TENS did not show
evidence of effect on pain. In contrast, the QTF6 found
no evidence for TENS in acute neck pain.

Clinical Recommendation in Comparison With Other
Guidelines: The Philadelphia Panel recommends that
there is poor evidence to include or exclude TENS alone
(grade C for pain) as an intervention for acute neck
pain.

Interventions for Acute Neck Pain With
Insufficient Evidence
No evidence from controlled trials or cohort studies was
found for EMG biofeedback, thermotherapy, massage,
electrical stimulation, therapeutic exercises, or com-
bined interventions for acute neck pain.

For therapeutic exercises, one RCT of
manual therapy combined with exer-
cises was excluded because manual
therapy was not given to the control
group.15 Another RCT, which com-
pared continuing normal activities with
neck collar and time off work, was
excluded because of lack of an appro-
priate control group (ie, the effects of
neck collar and sick leave could not be
separated).16

For combined interventions, one RCT
of combined rehabilitation interven-
tions was excluded because manual
therapy was given to the treatment
group but not to the control group.17

CHRONIC NECK PAIN
(>12 WEEKS)

Therapeutic Exercises for
Chronic Neck Pain (>12 Weeks),

Level I (RCT), Grade A for Pain and Function,
Grade B for Patient Global Assessment
(Clinically Important Benefit)

Summary of Trials: Three RCTs (N�223) were includ-
ed.18–20 One CCT (N�73) was included.21 Three com-
parative RCTs were excluded due to lack of an appro-
priate control group.22–24 One RCT was excluded
because the treatment was a multifactor, behavioral
intervention.25

Efficacy: One CCT (N�47) found significant and clin-
ically important patient global assessment with isometric
exercises with a risk difference of 41% relative to an
untreated control group21 (Tab. 6, Fig. 3). For group
fitness classes, 2 RCTs (N�195) showed no difference
between group classes and control for pain or sick leave
at 1 or 6 months19,20 (Fig. 4). Individual sessions of
therapeutic exercises that included proprioceptive
re-education (consisting of slow neck movements to
follow a moving target) relieved pain and improved
functional status, by 36% and 33%, respectively, relative
to a waiting list control in one RCT (N�60)18 (Tab. 7,
Fig. 5).

Strength of Published Evidence in Comparison With Other
Guidelines: The Philadelphia Panel found good scien-
tific evidence (level I), which showed clinically impor-
tant benefit on pain and function with supervised,
isometric or slow neck movement exercises. No data
were available on return to work with individualized
exercises.

Figure 1.
Cityscape of acute and chronic neck pain. EMG�electromyographic, TENS�transcutaneous
electrical nerve stimulation.
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Clinical Recommendation in Comparison With Other
Guidelines: The Philadelphia Panel recommends that
there is good evidence to include supervised exercise
programs alone (including proprioceptive and tradi-
tional exercises) for the management of chronic (�12
weeks) neck pain (grade A for pain and function, grade
B for patient global assessment).

Practitioner Agreement

• Response rate for this EBCPG: 47%
• Percentage of practitioners giving comments for

this EBCPG: 24%
• Agree with recommendation: 93%
• Think a majority of my colleagues would agree:

86%
• Will (or already) follow this recommendation: 96%

Practitioner Comments

1. Negative trials are not described in Table 3.19,20

2. Not all options for chronic neck pain have been
evaluated by this panel.

3. Postural exercises should be evaluated/described.

4. I believe stretching is more important.

Panel’s Response: The 2 negative trials used group
aerobic fitness programs and are shown in Figure 4. The
Philadelphia Panel evaluated selected interventions, as
described in the “Methods” section. This may not have
been clear in the practitioner feedback survey. No trials
of postural exercises were found. Stretching was a com-
ponent of the effective programs and has now been
included in the guideline statement.

Mechanical Traction for Chronic
Neck Pain (>12 Weeks), Level II
(CCT), Insufficient Data (ID)

Summary of Trials: One CCT (N�73)
of patients with cervical pain radiating
to the extremities was excluded21 due
to low quality (quality�0 out of 5). One
RCT was excluded because the popula-
tion included a mix of both patients
with acute and chronic neck pain.26

One RCT of patients with cervical
radiculopathy was excluded because no
acceptable outcomes were measured
(only EMG activity).27 One RCT of con-
tinuous traction was excluded because
the patient population included a mix
of patients with acute and chronic neck
pain, which could not be separated.13

Efficacy: Insufficient data. The excluded CCT demon-
strated an improvement relative to the control (untreat-
ed group) in patient-assessed improvement with inter-
mittent mechanical traction. However, due to the low
quality of the trial, the validity of this effect is uncertain.

Strength of Published Evidence in Comparison With Other
Guidelines: The Philadelphia Panel found insufficient
data for mechanical traction similar to the QTF,6 which
found no scientific evidence.

Clinical Recommendation in Comparison With Other
Guidelines: There are insufficient data to make a rec-
ommendation regarding mechanical traction alone in
chronic neck pain.

Therapeutic Ultrasound for Chronic Neck Pain
(>12 Weeks), Level II, Grade C for Pain (No
Evidence of Benefit)

Summary of Trials: One RCT (N�26) of patients with
myofascial trigger point neck pain was included.28

Efficacy: None demonstrated. There was no difference
in pain between therapeutic ultrasound and placebo
therapeutic ultrasound. Other outcomes were not
assessed (Fig. 6).

Strength of Published Evidence in Comparison with Other
Guidelines: The Philadelphia Panel found good scien-
tific evidence (level I) that showed no benefit of thera-
peutic ultrasound on pain relief for chronic neck pain.
The QTF6 found no scientific evidence.

Figure 2.
Transcutaneous electrical nerve stimulation (TENS) versus placebo for acute neck pain: pain at
1 week. VAS�visual analog scale, CI�confidence interval.
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Clinical Recommendation in Comparison With Other
Guidelines: The Philadelphia Panel recommends that
there is poor evidence to include or exclude therapeutic
ultrasound alone (grade C for pain) as an intervention
for chronic neck pain.

Interventions for Chronic Neck Pain With
Insufficient Data
Interventions that could not be assessed due to lack of
controlled studies were EMG biofeedback, massage,
thermotherapy, electrical stimulation, TENS, and com-
bined rehabilitation interventions.

For combined interventions, one RCT was excluded
because manual therapy was included in the “physiother-
apy” group, but not the control group.29

DISCUSSION
Evidence-based practice is rapidly growing in the reha-
bilitation domain.30 The Philadelphia Panel concluded
that therapeutic strengthening and proprioceptive
exercises are the only rehabilitation interventions
examined for cervical pain that have been shown in
one or more controlled trials to provide a clinically
important benefit. As with all such reviews, there are a
number of limitations.

As for LBP, the effectiveness of con-
servative treatment of cervical syn-
drome is a complex issue.5,31–34 Reha-
bilitation specialists often use
concomitant treatment interventions
within the same treatment session for
a particular patient with a cervical
syndrome. Certain rehabilitation
interventions such as cryotherapy,
ultrasound application, and massage
are used for pain relief in the acute
stage or as a treatment preparation
before the main intervention.35 These
treatment approaches are chosen
based on empirical experience.35,36

The use of single and specific inter-
ventions does not reflect the com-
plexity of the global approach
adopted by rehabilitation specialists
in clinical settings. The practice of

rehabilitation requires a better theoretical basis37,38

supported by well-designed controlled research.39

The measurement of treatment effects is complex.40,41

Standardized measurement of outcomes is needed to
facilitate scientific advances in clinical care for cervical
syndromes. Little is known about valid and sensitive
outcome measures in the spine.42 The Philadelphia
Panel agreed that the primary outcomes of clinical
importance are: pain, functional status, patient global
assessment, quality of life, return to work, and patient
satisfaction.

The effectiveness of physical rehabilitation interventions
for cervical syndrome is affected by psychosocial, physi-
cal, and occupational factors.1,43–54 Management recom-
mendations suggest that these factors should be consid-
ered in the clinical evaluation of patients with cervical
pain.48 These factors could not be addressed in this
review.

Several methodological biases may be present in the
clinical trials of cervical pain. The lack of precise diag-
noses contributes to a misclassification bias.4,46,55–60 For
example, the terminology used to describe cervical syn-
drome was vague and included terms such as “tension

Table 6.
Patient Global Assessment at 1 Month Post-exercise Therapy for Chronic Neck Paina

Study Treatment Group Outcome
No.
Improved

No. of
Patients

Risk (% of
Occurrence)

Risk
Difference

Goldie and Landquist,21 1970 E: isometric exercise Patient global
improvement

17 24 71% 41%

C: untreated control 7 23 30%

a E�exercise group, C�control group.

Figure 3.
Resisted exercises versus untreated: patient global assessment at 1 month. CI�confidence
interval.
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neck,” “frequent neck symptoms,” and “cervical pain.” A
wide variety of clinical characteristics such as age, prev-
alent versus incident cases, stages of the disease, level of
pain, and presence or absence of neurological deficits
may have resulted in selection bias. Differences in dis-
ease duration were minimized in these guidelines by
excluding studies with a mix of patients with acute and
chronic conditions or mixed diagnoses. Characteristics
of the device parameters and of the therapeutic applica-
tion37 could also affect the treatment effect observed.
The tendency for trials with nonsignificant results to not
be published may result in an overestimate of the
treatment effect due to publication bias.61 We could not
assess the presence of publication bias due to the small
number of trials. A language bias was introduced
because the Philadelphia Panel reviewed only studies
published in English, French, or Spanish.

The quality of studies on cervical syndrome rarely
reached 2 out of 5 or greater on the Jadad scale
(Appendix 2). Randomization (3/6 studies) was rarely
fully adequate (ie, performed using computerized ran-
dom number lists). Insufficient information about the
treatment assignment procedure was noted in several
RCTs. Inappropriate blinding (5/6 studies) could lead
to an overestimate of the treatment effect. Complete
blinding is difficult to achieve because of visual and
other sensory differences between treatment and pla-
cebo as well as unintended communication between
patient and evaluator.62 Few investigators (1/6 studies)
reported adequate information regarding withdrawals
and loss to follow-up or indicated whether they were
considered in the data analysis. These weaknesses con-

tribute to the lower quality assessment
scores in many of the systematic reviews
conducted on rehabilitation interven-
tions for cervical syndrome.

Ottenbacher63 lists several difficulties
for rehabilitation specialists: (1) dis-
criminate between clinical and statisti-
cal significance, (2) low statistical
power in detecting minimal clinical
important differences, and (3) lack of
replication of rehabilitation studies to
strengthen evidence-based practice.
Some studies (3/6 studies) did not use
adequate sample sizes to detect impor-
tant differences with confidence
(Appendix 2). These issues contribute
to nonconclusive results for several
interventions. The Philadelphia Panel
agreed that clinical importance be
defined as an improvement of 15% or
more relative to a control (see article
titled “Evidence-Based Clinical Practice

Guidelines on Selected Rehabilitation Interventions:
Overview and Methodology”). Grade A or B recommen-
dations were required to demonstrate both clinical
importance and statistical significance.

The Philadelphia Panel EBCPGs for the management of
cervical pain are mainly in agreement with previous and
recent EBCPGs7 for neck pain described in Appendix 1.
The Philadelphia Panel EBCPGs for cervical pain have
the advantage that they were developed based on a
systematic grading of the evidence determined by an
expert, transdisciplinary panel and the evidence was
derived from systematic reviews and meta-analyses using
the Cochrane Collaboration methodology.64 The final-
ized guidelines were circulated for feedback from prac-
titioners to verify their applicability and ease of use for
practicing clinicians. This rigorous methodological pro-
cedure provides considerable credibility for rehabilita-
tion specialists who intend to use these EBCPGs for
cervical management in their daily practice.

Therapeutic Exercises
Our meta-analysis showed that proprioceptive and tradi-
tional therapeutic exercises are effective for pain relief
in chronic cervical pain. No included studies considered
exercises for acute or subacute conditions. In contrast to
our results, 3 recent reviews concluded that there was
insufficent evidence regarding therapeutic exercises for
neck pain.5,32,33 Functional exercises including proprio-
ceptive phasic exercises have been described as effective
in another review.65 Types of exercise, intensity, and
progression need to be clarified according to patient

Figure 4.
Group exercises versus control for chronic neck pain: pain at 1 month. VAS�visual analog
scale, CI�confidence interval.
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specific classification of physical dysfunction, needs,
treatment goals, and outcomes.4,66,67

Mechanical Traction
Although 3 RCTs have been conducted in acute12 and
chronic21 cervical pain, the results did not meet the
criteria for a consistent clinically important benefit for

intermittent traction. Static traction
was not used by investigators in the
included studies.

These results are mainly in concor-
dance with previous systematic reviews
for acute and chronic cervical pain
management,5,32,42 even though these
authors did not clearly distinguish
between manual and mechanical trac-
tion. Our systematic review included
patients with cervical pain with neuro-
logical signs in 1 of the 2 trials.21 Pen-
nie et al12 did not report whether their
subjects with cervical soft tissue injuries
exhibited neurological signs. Accord-
ing to the information provided by
these trials, none of the included sub-
jects had disk involvement. Further-
more, exclusion criteria, such as acute
strain, sprains, presence of inflamma-
tion, or joint instability of the spine,
were not consistently reported in the
primary trials. The proposed clinical
indication for static or sustained trac-
tion is the presence of a nuclear disk
protrusion.68,69 Thus, the use of inter-
mittent traction by Goldie et al21 is
questionable.70 This point shows the
importance of identifying homogenous
subgroups of patients with neck pain
based on precise differential physical
dysfunction diagnostic classes, such as
nerve root adhesion, hypomobility dys-
function, and sacroiliac hypermobil-
ity.71 The effectiveness of intermittent

mechanical traction was not demonstrated by the exist-
ing studies, mainly due to the inclusion of patients with
neurological signs, which required more likely a
mechanical traction in static mode. Other confounding
variables such as neck position, traction force, duration
of traction, angle of pull, and position of the patient
need to be further investigated.72

Table 7.
Pain at 1 Month After Exercises for Chronic Neck Paina

Study
Treatment
Group Outcome

No. of
Patients

Baseline
Mean

End-of-Study
Mean

Absolute
Benefit

Relative
Difference in
Change From
Baseline

Revel et al,18

1994
E: proprioceptive

re-education
Pain, VAS 100 mm 30 50.5 28.7 �17.50 (l) on

100-mm VAS
�36% (l)

C: control 30 45.9 41.6

a E�exercise group, C�control group, VAS�visual analog scale.

Figure 5.
Proprioceptive exercises for chronic neck pain: pain at 2 months. VAS�visual analog scale,
CI�confidence interval.

Figure 6.
Therapeutic ultrasound versus placebo for chronic neck pain: pain at 1 month. VAS�visual
analog scale, CI�confidence interval.
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Therapeutic Ultrasound
Our systematic review found no evidence of clinically
important benefit of therapeutic ultrasound for chronic
cervical syndrome.28 No studies were found on therapeu-
tic ultrasound for acute neck conditions. Other research
work is obviously needed for cervical syndrome at differ-
ent stages of the condition. The Philadelphia Panel
recommendation (level II, grade C) disagrees with the
QTF quidelines,6 which recommended therapeutic
ultrasound for muscle spasm and pain relief, though no
scientific evidence was described. The BMJ7 guidelines
did not evaluate therapeutic ultrasound.

The single trial available was of medium quality (3 out of
5 on the Jadad scale10,11). The type of therapeutic
ultrasound was continuous in this study.28 It is usually
recommended for chronic pain,73 but does not seem to
be effective. Other confounding variables such as ran-
domization method, characteristics of the device, size of
the head, and study duration (1 week) may have con-
tributed to the lack of treatment effect of therapeutic
ultrasound in this trial.35,37 These results concur with a
previous systematic review,35 even though it was con-
ducted for various musculoskeletal conditions.

TENS
The Philadelphia Panel recommended that there was
poor evidence to include or exclude TENS for acute
neck pain, based on the lack of measured effect in one
RCT.14 These results agree with other systematic reviews
of cervical pain.5,32 The Philadelphia Panel EBCPGs
(level I, grade C) are in agreement with QTF guidelines,6
which do not recommend TENS for cervical pain. How-
ever, the QTF guidelines6 do not differentiate between
electroanalgesia and TENS. The BMJ guidelines7 did not
evaluate TENS for pain relief. Specific therapeutic appli-
cation of TENS is of key importance. Vibratory stimula-
tion has been recommended as part of the TENS
application.74–76 Nordemar et al14 did not mention the
use of vibratory stimulation in their study. There is a
need for strict and rigorous RCTs of TENS using com-
bined vibratory stimulation. Identification of the appro-
priate target clientele may be also an important factor.77

EMG Biofeedback, Therapeutic Massage,
Thermotherapy, Electrical Stimulation, and
Combined Rehabilitation Interventions
There are many studies in the scientific literature show-
ing the positive physiological effects of these interven-
tions.78–82 Despite the physiological effects, either there
are no clinical data or there is insufficient clinical
information on the effectiveness of EMG biofeedback,
therapeutic massage, thermotherapy, electrical stimula-
tion, and combined rehabilitation interventions for
acute and chronic cervical syndrome.83–85

The Philadelphia Panel was unable to make a clinical
recommendation regarding these specific interventions.
This is in agreement with BMJ7 and QTF6 guidelines,
which did not evaluate these interventions.

Overall
The main difficulty in determining the effectiveness of
rehabilitation interventions is the lack of well-designed
prospective RCTs. An enormous research effort should
be done in conducting RCTs for almost each rehabilita-
tion interventions for acute or chronic cervical syn-
drome. This situation is critical compared with the neck
pain research area. Future research in physical therapy
should also adopt rigorous methods such as the use of an
appropriate placebo (and double-blind procedure), ade-
quate randomization, homogeneous sample of patients
based on rigorous selection and diagnosis criteria, and
adequate sample size to detect clinically important dif-
ferences with confidence.

CONCLUSION
There is scientific evidence to support and recommend
the use of proprioceptive and therapeutic exercises for
chronic neck pain. There is a lack of evidence at present
regarding whether to include or exclude the use of
thermotherapy, therapeutic massage, EMG biofeedback,
mechanical traction, therapeutic ultrasound, TENS,
electrical stimulation, and combined rehabilitation
interventions in the daily practice of physical rehabilita-
tion of patients with acute and chronic neck pain.
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éb

ec
Ta

sk
Fo

rc
e6

(1
9

8
7

)
B
M

J7
(2

0
0
0
)

P
re

vi
o
u
s

EB
C
P
G

s
fo

r
C
h
ro

n
ic

N
ec

k
P
a
in

(>
1

2
W

ee
k

s)
(c

o
n
ti
n
u
ed

)
EM

G
bi

of
ee

db
ac

k
St

re
ng

th
of

pu
bl

is
he

d
ev

id
en

ce
N

/A
C

om
m

on
pr

ac
tic

e,
bu

tn
o

sc
ie

nt
ifi

c
ev

id
en

ce
N

/R

C
lin

ic
al

re
co

m
m

en
da

tio
ns

N
o

da
ta

fo
un

d
EM

G
bi

of
ee

db
ac

k
is

lis
te

d
as

an
op

tio
n

to
di

m
in

is
h

m
us

cl
e

sp
as

m
In

su
ffi

ci
en

te
vi

de
nc

e
on

th
e

ef
fe

ct
s

of
bi

of
ee

db
ac

k
in

pe
op

le
w

ith
un

co
m

pl
ic

at
ed

ne
ck

pa
in

w
ith

ou
tn

eu
ro

lo
gi

ca
ld

ef
ic

it

Th
er

ap
eu

tic
m

as
sa

ge
St

re
ng

th
of

pu
bl

is
he

d
ev

id
en

ce
N

/A
C

om
m

on
pr

ac
tic

e,
bu

tn
o

sc
ie

nt
ifi

c
ev

id
en

ce
N

/C

C
lin

ic
al

re
co

m
m

en
da

tio
ns

N
o

da
ta

fo
un

d
Th

er
ap

eu
tic

m
as

sa
ge

is
lis

te
d

as
an

op
tio

n
to

di
m

in
is

h
m

us
cl

e
sp

as
m

,b
ut

no
tf

or
re

du
ct

io
n

of
pa

in
or

no
tt

o
in

cr
ea

se
fu

nc
tio

n
sta

tu
s

N
/C

Th
er

m
ot

he
ra

py
St

re
ng

th
of

pu
bl

is
he

d
ev

id
en

ce
N

/A
C

om
m

on
pr

ac
tic

e,
bu

tn
o

sc
ie

nt
ifi

c
ev

id
en

ce
N

/R

C
lin

ic
al

re
co

m
m

en
da

tio
ns

N
o

da
ta

fo
un

d
Th

er
m

ot
he

ra
py

is
lis

te
d

as
an

op
tio

n
to

di
m

in
is

h
m

us
cl

e
sp

as
m

an
d

in
fla

m
m

at
io

n
an

d
to

re
lie

ve
sy

m
pt

om
at

ic
pa

in

In
su

ffi
ci

en
te

vi
de

nc
e

of
th

e
ef

fe
ct

s
of

he
at

or
ic

e
in

pe
op

le
w

ith
un

co
m

pl
ic

at
ed

ne
ck

pa
in

w
ith

ou
tn

eu
ro

lo
gi

ca
ld

ef
ic

it

El
ec

tri
ca

ls
tim

ul
at

io
n

St
re

ng
th

of
pu

bl
is

he
d

ev
id

en
ce

N
/A

N
/C

N
/C

C
lin

ic
al

re
co

m
m

en
da

tio
ns

N
o

da
ta

fo
un

d
N

/C
N

/C

C
om

bi
ne

d
re

ha
bi

lit
at

io
n

in
te

rv
en

tio
ns

St
re

ng
th

of
pu

bl
is

he
d

ev
id

en
ce

N
/A

N
/C

N
/R

C
lin

ic
al

re
co

m
m

en
da

tio
ns

N
o

da
ta

fo
un

d
Re

co
m

m
en

de
d

th
at

ph
ys

ic
al

th
er

ap
is

ts
us

e
ph

ys
ic

al
m

od
al

iti
es

an
d

in
te

rv
en

tio
ns

at
th

ei
r

ow
n

di
sc

re
tio

n
w

ith
th

e
ob

je
ct

iv
es

of
re

lie
vi

ng
sp

as
m

,r
ed

uc
in

g
in

fla
m

m
at

io
n,

re
du

ci
ng

pa
in

,a
nd

in
cr

ea
si

ng
str

en
gt

h,
RO

M
,e

nd
ur

an
ce

,a
nd

ph
ys

ic
al

an
d

fu
nc

tio
na

ls
ta

tu
s

In
su

ffi
ci

en
te

vi
de

nc
e

of
th

e
ef

fe
ct

s
of

ph
ys

ic
al

tre
at

m
en

ts
in

pe
op

le
w

ith
un

co
m

pl
ic

at
ed

ne
ck

pa
in

w
ith

ou
tn

eu
ro

lo
gi

ca
ld

ef
ic

it

a
N

/A
�

n
ot

ap
pl

ic
ab

le
,

N
/R

�
n

ot
re

po
rt

ed
,

N
/C

�
n

ot
co

n
si

de
re

d,
R

O
M

�
ra

n
ge

of
m

ot
io

n
.

1716 . Philadelphia Panel Physical Therapy . Volume 81 . Number 10 . October 2001



A
p
p
en

d
ix

2
.

C
ha

ra
ct

er
is

tic
s

of
In

cl
ud

ed
Tr

ia
lsa

A
u
th

o
r/

Y
ea

r
Sa

m
p
le

Si
ze

P
o
p
u
la

ti
o
n

Sy
m

p
to

m
D

u
ra

ti
o
n

A
g
e

(y
)

(M
ea

n
,
SD

,
C
o
n
tr

o
ls

)
Tr

ea
tm

en
t

C
o
m

p
a
ri

so
n

G
ro

u
p

C
o
n
cu

rr
en

t
Th

er
a
p
y

Se
ss

io
n
s/

W
ee

k
Tr

ea
tm

en
t

D
u
ra

ti
o
n

Fo
llo

w
-u

p
Q

u
a
lit

y
1

0
,1

1

(R
,
B
,
W

)

G
ol

di
e

an
d

La
nd

qu
is

t,2
1

19
70

73
C

er
vi

ca
lp

ai
n

ra
di

at
in

g
do

w
n

up
pe

r
ex

tre
m

iti
es

C
hr

on
ic

(m
ea

n�
5

y)
N

ot
re

po
rte

d
1.

Iso
m

et
ric

ex
er

ci
se

2.
In

te
rm

itt
en

tt
ra

ct
io

n
(2

5–
40

lb
)

U
nt

re
at

ed
A

dv
ic

e,
pa

ra
ce

ta
m

ol
3

3
w

k
6

m
o

0,
0,

0

Kl
em

et
ti

et
al

,1
9

19
97

17
0

Te
ns

io
n

ne
ck

C
hr

on
ic

42
y

Ph
ys

ic
al

tre
at

m
en

t�
ex

er
ci

se
U

nt
re

at
ed

N
on

e
2

4
w

k
6

m
o

0,
0,

0

Le
e

et
al

,2
8

19
97

26
M

yo
fa

sc
ia

l
tri

gg
er

po
in

t
C

hr
on

ic
43

.7
(1

4.
3)

1.
Th

er
ap

eu
tic

ul
tra

so
un

d
0.

5
W

/c
m

2

2.
El

ec
tro

th
er

ap
y

3.
Th

er
ap

eu
tic

ul
tra

so
un

d
�

el
ec

tro
th

er
ap

y

Pl
ac

eb
o

ul
tra

so
un

d
N

on
e

1
1

se
ss

io
n

N
on

e
1,

2,
0

N
or

de
m

ar
an

d
Th

om
er

,1
4

19
81

20
N

o
ne

ur
ol

og
ic

al
sy

m
pt

om
s

in
ex

tre
m

iti
es

A
cu

te
�

3
d

34
(2

5–
43

)
TE

N
S

N
ec

k
co

lla
r

(c
on

tro
l)

A
na

lg
es

ic
s

3
2

w
k

3
m

o
1,

0,
1

Pe
nn

ie
an

d
A

ga
m

ba
r,1

2

19
90

13
5

N
ec

k
so

ft-
tis

su
e

in
ju

rie
s

fro
m

ac
ci

de
nt

A
cu

te
N

ot
re

po
rte

d
Tr

ac
tio

n
(in

te
rm

itt
en

t)
N

ec
k

co
lla

r
A

dv
ic

e
�

ho
m

e
ac

tiv
e

ex
er

ci
se

s

2
8

w
k

N
on

e
0,

1,
0

Re
ve

le
ta

l,1
8

19
94

30
�

3
m

o,
rh

eu
m

at
ol

og
y

ou
tp

at
ie

nt
s

C
hr

on
ic

47
(2

5–
74

)
Pr

op
rio

ce
pt

iv
e

ex
er

ci
se

s
ba

se
d

on
ey

e-
he

ad
co

up
lin

g

W
ai

tin
g

lis
t

co
nt

ro
l

N
on

e
2

8
w

k
10

w
k

1,
0,

0

Ta
ka

la
et

al
,2

0

19
94

23
“F

re
qu

en
tn

ec
k

sy
m

pt
om

s”
C

hr
on

ic
43

(3
8–

49
)

Ex
er

ci
se

U
nt

re
at

ed
N

on
e,

bu
t

cr
os

so
ve

r
tri

al

N
/A

2
m

o
5

m
o

1,
0,

0

a
R

�
ra

n
do

m
iz

at
io

n
,

B
�

bl
in

di
n

g,
W

�
w

it
h

dr
aw

al
s,

N
/A

�
n

ot
av

ai
la

bl
e.

Physical Therapy . Volume 81 . Number 10 . October 2001 Philadelphia Panel . 1717

���
���

���
���

���
���

���
���

�


