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A B S T R A C T

Background

Manipulation and mobilisation are commonly used to treat neck pain. This is an update of a Cochrane review first published in 2003, and
previously updated in 2010.

Objectives

To assess the eLects of manipulation or mobilisation alone compared wiith those of an inactive control or another active treatment on
pain, function, disability, patient satisfaction, quality of life and global perceived eLect in adults experiencing neck pain with or without
radicular symptoms and cervicogenic headache (CGH) at immediate- to long-term follow-up. When appropriate, to assess the influence of
treatment characteristics (i.e. technique, dosage), methodological quality, symptom duration and subtypes of neck disorder on treatment
outcomes.

Search methods

Review authors searched the following computerised databases to November 2014 to identify additional studies: the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE and the Cumulative Index to Nursing and Allied Health Literature (CINAHL). We
also searched ClinicalTrials.gov, checked references, searched citations and contacted study authors to find relevant studies. We updated
this search in June 2015, but these results have not yet been incorporated.

Selection criteria

Randomised controlled trials (RCTs) undertaken to assess whether manipulation or mobilisation improves clinical outcomes for adults
with acute/subacute/chronic neck pain.
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Data collection and analysis

Two review authors independently selected studies, abstracted data, assessed risk of bias and applied Grades of Recommendation,
Assessment, Development and Evaluation (GRADE) methods (very low, low, moderate, high quality). We calculated pooled risk ratios (RRs)
and standardised mean diLerences (SMDs).

Main results

We included 51 trials (2920 participants, 18 trials of manipulation/mobilisation versus control; 34 trials of manipulation/mobilisation
versus another treatment, 1 trial had two comparisons).

Cervical manipulation versus inactive control: For subacute and chronic neck pain, a single manipulation (three trials, no meta-analysis,
154 participants, ranged from very low to low quality) relieved pain at immediate- but not short-term follow-up.

Cervical manipulation versus another active treatment: For acute and chronic neck pain, multiple sessions of cervical manipulation
(two trials, 446 participants, ranged from moderate to high quality) produced similar changes in pain, function, quality of life (QoL), global
perceived eLect (GPE) and patient satisfaction when compared with multiple sessions of cervical mobilisation at immediate-, short- and
intermediate-term follow-up. For acute and subacute neck pain, multiple sessions of cervical manipulation were more eLective than
certain medications in improving pain and function at immediate- (one trial, 182 participants, moderate quality) and long-term follow-
up (one trial, 181 participants, moderate quality). These findings are consistent for function at intermediate-term follow-up (one trial,
182 participants, moderate quality). For chronic CGH, multiple sessions of cervical manipulation (two trials, 125 participants, low quality)
may be more eLective than massage in improving pain and function at short/intermediate-term follow-up. Multiple sessions of cervical
manipulation (one trial, 65 participants, very low quality) may be favoured over transcutaneous electrical nerve stimulation (TENS) for
pain reduction at short-term follow-up. For acute neck pain, multiple sessions of cervical manipulation (one trial, 20 participants, very low
quality) may be more eLective than thoracic manipulation in improving pain and function at short/intermediate-term follow-up.

Thoracic manipulation versus inactive control: Three trials (150 participants) using a single session were assessed at immediate-, short-
and intermediate-term follow-up. At short-term follow-up, manipulation improved pain in participants with acute and subacute neck pain
(five trials, 346 participants, moderate quality, pooled SMD -1.26, 95% confidence interval (CI) -1.86 to -0.66) and improved function (four
trials, 258 participants, moderate quality, pooled SMD -1.40, 95% CI -2.24 to -0.55) in participants with acute and chronic neck pain. A funnel
plot of these data suggests publication bias. These findings were consistent at intermediate follow-up for pain/function/quality of life (one
trial, 111 participants, low quality).

Thoracic manipulation versus another active treatment: No studies provided suLicient data for statistical analyses. A single session
of thoracic manipulation (one trial, 100 participants, moderate quality) was comparable with thoracic mobilisation for pain relief at
immediate-term follow-up for chronic neck pain.

Mobilisation versus inactive control: Mobilisation as a stand-alone intervention (two trials, 57 participants, ranged from very low to low
quality) may not reduce pain more than an inactive control.

Mobilisation versus another active treatment: For acute and subacute neck pain, anterior-posterior mobilisation (one trial, 95
participants, very low quality) may favour pain reduction over rotatory or transverse mobilisations at immediate-term follow-up. For
chronic CGH with temporomandibular joint (TMJ) dysfunction, multiple sessions of TMJ manual therapy (one trial, 38 participants, very
low quality) may be more eLective than cervical mobilisation in improving pain/function at immediate- and intermediate-term follow-up.
For subacute and chronic neck pain, cervical mobilisation alone (four trials, 165 participants, ranged from low to very low quality) may not
be diLerent from ultrasound, TENS, acupuncture and massage in improving pain, function, QoL and participant satisfaction at immediate-
and intermediate-term follow-up. Additionally, combining laser with manipulation may be superior to using manipulation or laser alone
(one trial, 56 participants, very low quality).

Authors' conclusions

Although support can be found for use of thoracic manipulation versus control for neck pain, function and QoL, results for cervical
manipulation and mobilisation versus control are few and diverse. Publication bias cannot be ruled out. Research designed to protect
against various biases is needed.

Findings suggest that manipulation and mobilisation present similar results for every outcome at immediate/short/intermediate-term
follow-up. Multiple cervical manipulation sessions may provide better pain relief and functional improvement than certain medications
at immediate/intermediate/long-term follow-up. Since the risk of rare but serious adverse events for manipulation exists, further high-
quality research focusing on mobilisation and comparing mobilisation or manipulation versus other treatment options is needed to guide
clinicians in their optimal treatment choices.

P L A I N   L A N G U A G E   S U M M A R Y

Manipulation and mobilisation for neck disorders
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Review question

This update assessed the eLect of manipulation or mobilisation alone compared with a control or another treatment on pain, function,
disability, patient satisfaction, quality of life and global perceived eLect in adults experiencing neck pain with or without arm symptoms
and headache at immediate- to long-term follow-up.

Background

Neck pain can cause varying levels of disability for the aLected individual and is a common musculoskeletal complaint. Neck pain can be
accompanied by pain radiating down the arms (radiculopathy) or by headache (cervicogenic headache). Manipulation (adjustments to the
spine) and mobilisation (movement imposed on joints and muscles) can be used alone or in combination with other physiotherapies to
treat neck pain.

Study characteristics

This updated review includes 51 trials: 18 trials contrasted manipulation or mobilisation against no treatment or pretend treatment; 34
trials compared manipulation or mobilisation against another treatment (electrotherapy, exercise, medication) and various techniques or
dosages. [Note one trial included two comparison groups].

Key results

Although other reviews focusing on adverse events suggest that mobilisation is safe and manipulation may result in rare but serious
side eLects such as stroke, disc herniation or serious neurological deficits, our review noted temporary and benign side eLects with both
approaches; more than half of the included trials did not report on adverse eLects.

• Manipulation or mobilisation versus inactive treatment: For subacute/chronic neck pain, a single manipulation produced temporary
pain relief. However, conflicting evidence was found at short-term follow-up for pain reduction with multiple sessions. At short-term and
intermediate-term follow-up, multiple sessions of thoracic manipulation were favoured for pain reduction among participants with acute/
subacute neck pain, and for functional improvement among those with acute to chronic neck pain. No additional pain relief was reported
when thoracic mobilisation was used.

• Manipulation or mobilisation versus another active treatment: Cervical manipulation produced changes in pain, function, quality of life,
global perceived eLect and patient satisfaction that were comparable with those attained with cervical mobilisation up to intermediate-
term follow-up for patients with neck pain of any duration. Cervical manipulation for acute/subacute neck pain was more eLective
than varied combinations of analgesics, muscle relaxants and non-steroidal anti-inflammatory drugs for improving pain and function
at up to long-term follow-up. For chronic cervicogenic headache, cervical manipulation provided greater benefit than light massage in
improving pain and function at short-term and intermediate-term follow-up. For chronic CGH, cervical manipulation may be superior to
transcutaneous electrical nerve stimulation (TENS) in improving pain at short-term follow-up. For acute neck pain, cervical manipulation
may be more eLective than thoracic manipulation in improving pain and function up to intermediate-term follow-up. Finally, for subacute
and chronic neck pain, cervical mobilisation appeared similar to pulsed ultrasound, TENS, acupuncture and massage in improving pain,
function, quality of life and patient satisfaction up to intermediate-term follow-up. However, combining laser with manipulation may be
superior to using manipulation or laser alone.

Quality of the evidence

No high-quality evidence was found, so uncertainty about the eLectiveness of mobilisation or manipulation for neck pain remains. Future
research is likely to have an important impact on the eLect estimate. Authors of this review encountered many challenges, for example,
the number of participants in most trials was small, 80% (41/51) of the included studies were of low or very low quality and evidence on
the optimum dosage requirement was limited. 
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Manipulation (cervical) compared with oral medicine for acute/
subacute neck pain

Manipulation (cervical) compared with oral medicine for acute/subacute neck pain

Patient or population: patients with acute and subacute neck pain

Settings: outpatient clinics, ambulatory care services

Intervention: manipulation of cervical region - multiple sessions

Comparison: oral medicine - varied combinations of non-steroidal anti-inflammatory drugs (NSAIDs), analgesics, opioid analgesics
and muscle relaxants

Outcomes Relative effect
(95% CI)

Number of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

PAIN

Acute and subacute neck pain

Intermediate-term follow-up

SMD -0.21

(-0.5 to 0.08)

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Acute and subacute neck pain

Long-term follow-up

SMD -0.32

(-0.61 to -0.02)

181
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

Pain reduction favouring ma-
nipulation over medication

FUNCTION

Acute and subacute neck pain

Intermediate-term follow-up

SMD -0.30

(-0.59 to -0.00)

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

Functional improvement
favouring manipulation over
medication

Acute and subacute neck pain

Long-term follow-up

SMD -0.11

(-0.40 to 0.18)

    

181
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant difference be-
tween groups

PARTICIPANT SATISFACTION

Acute and subacute neck pain

Long-term follow-up

Not estimable 182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

Manipulation favoured over
medication

QUALITY OF LIFE

Acute and subacute neck pain

Intermediate-term follow-up

SMD 0.22

(-0.07 to 0.51)

181
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Acute and subacute neck pain

Long-term follow-up

SMD: 0.19 (-0.10
to 0.49)

181
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Moderate-quality evidence suggests that multiple sessions of cervical manipulation are more effective than medication (analgesics
and non-steroidal anti-inflammatory drugs (NSAIDs)) for improving pain at immediate-term and long-term follow-up (1 trial; 181 par-
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ticipants); function at intermediate term and satisfaction over the long term. Quality of life was similar between groups (1 trial, 182
participants) at intermediate- and long-term follow-up.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

aIndirectness: -1; a second independent trial is needed to clarify emerging data.
 
 

Summary of findings 2.   Manipulation (thoracic) compared with inactive control for neck pain

Manipulation (thoracic) compared with inactive control for neck pain

Patient or population: patients with acute, subacute and chronic neck pain

Settings: outpatient clinics, ambulatory care services

Intervention: manipulation of thoracic region - multiple sessions

Comparison: inactive control

Outcomes Relative effect
(95% CI)

Number of participants
(studies)

Quality of the
evidence
(GRADE)

Comments

PAIN

Acute and subacute neck
pain

Short-term follow-up

SMD pooled

-1.46 (-2.20 to
-0.71)

242
(4 trials;

Fernandez 2004 JWRD; Fernan-
dez 2009; Gonzalez-Iglesias 2009
JO;

Masaracchio 2013)

⊕⊕⊕⊝

Moderate a

Favoured treatment;

NNTB: 4 to 7;

magnitude of effect: medi-
um

Chronic neck pain

Intermediate-term fol-
low-up

SMD

-0.64 (-1.04 to
-0.25)

111
(1 trial; Cheung Lau 2011)

⊕⊕⊝⊝

Low b,c

Favoured treatment;

NNTB 4;

magnitude of effect: small

FUNCTION

Acute and subacute neck
pain

Short-term follow-up

SMD pooled

-1.73 (-2.68 to
-0.78)

258
(3 trials; Gonzalez-Iglesias 2009
JO; Gonzalez-Iglesias 2009 MT;
Masaracchio 2013)

⊕⊕⊕⊝

Moderate a

Favoured treatment;

NNTB 4 to 5;

magnitude of effect: medi-
um

Chronic neck pain

Short-term follow-up

SMD

-0.50 (-0.89 to
-0.10)

111
(1 trial; Cheung Lau 2011)

⊕⊕⊝⊝

Low b,c

Favoured treatment;

NNTB 5;

magnitude of effect:

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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small

Chronic neck pain

Intermediate-term fol-
low-up

SMD

-0.38 (-0.77 to
0.01)

111

(1 trial; Cheung Lau 2011)

⊕⊕⊝⊝

Low b,c

Favoured treatment;

NNTB 5;

magnitude of effect: small

QUALITY OF LIFE (QoL)

Chronic neck pain

Short-term follow-up

SMD

-0.82 (-1.23 to
-0.42)

111
(1 trial; Cheung Lau 2011)

⊕⊕⊝⊝

Low b,c

Favoured treatment

Chronic neck pain

Intermediate-term fol-
low-up

SMD

-0.61 (-1.01 to
-0.22)

111
(1 trial; Cheung Lau 2011)

⊕⊕⊝⊝

Low c

Favoured treatment

Seven trials (428 participants) using multiple sessions of thoracic manipulation for acute to chronic neck pain were assessed at 3 time
intervals. At short-term follow-up, moderate-quality evidence favoured thoracic manipulation for pain reduction among partici-
pants with acute/subacute neck pain, and with acute to chronic neck pain, it improved function. These findings were consistent but
small at intermediate follow-up for pain, function and quality of life (low-quality evidence).

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

bIndirectness: -1, immediate post-treatment data have limited clinical relevance; single trials with only immediate- and short-term follow-
up are downgraded (ceiling eLect) because future research is likely to have an important impact on the direction of the reported eLect,
and a second independent trial is needed to clarify emerging short-term data.
cImprecision: -1, small sample size.
aInconsistency: P value = 0.002; I2 = 84%; sensitivity analysis: Statistical diLerences led us to explore heterogeneity by the following PICO
factors: P: about the same; I: about the same; C: about the same; O: for pain, VAS, NPRS; for disability, NPQ, NDI; RoB: most oUen low RoB
but when the trial of high RoB is removed, pooled SMD increases to -2.18 (-2.71 to -1.65) for pain, but these data were derived from trials
conducted in the same lab.
 
 

Summary of findings 3.   Manipulation compared with mobilisation for neck pain

Manipulation compared with mobilisation for neck pain

Patient or population: patients with acute, subacute and chronic neck pain

Settings: ambulatory care or outpatient clinic

Intervention: manipulation of cervical region - multiple sessions

Comparison: mobilisation

Outcomes Relative effect
(95% CI)

Number of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

PAIN

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Acute, subacute and chronic neck
pain

Intermediate-term follow-up

MD pooled -0.07

(-0.72 to 0.59)

446
(2 trials; Hurwitz 2002,
Leaver 2010)

⊕⊕⊕⊝

Moderatea

No significant differences
between groups

FUNCTION AND DISABILITY

Acute and subacute neck pain

Short-term follow-up

SMD: -0.06

(-0.35 to 0.24)

176
(1 trial; Leaver 2010)

⊕⊕⊕⊝

Moderateb

No significant differences
between groups

Acute, subacute and chronic neck
pain

Intermediate-term follow-up

SMD pooled: 0.10 

(-0.18 to 0.37)

 

446
(2 trials; Hurwitz 2002;
Leaver 2010)

⊕⊕⊕⊕

High

No significant differences
between groups

PARTICIPANT SATISFACTION

Subacute and chronic neck pain

Short-term follow-up

SMD: -0.02

(-0.21 to 0.24)

269
(1 trial; Hurwitz 2002)

⊕⊕⊕⊝

Moderateb

No significant differences
between groups

GLOBAL PERCEIVED EFFECT

Acute and subacute neck pain

Intermediate-term follow-up

SMD: -0.06
(-0.35 to 0.24)

177
(1 trial; Leaver 2010)

⊕⊕⊕⊝

Moderateb

No significant differences
between groups

QUALITY OF LIFE

Acute and subacute neck pain

Short-term follow-up

SMD: 0.08

(-0.21 to 0.38)

176
(1 trial; Leaver 2010)

⊕⊕⊕⊝

Moderateb

No significant differences
between groups

Acute and subacute neck pain

Intermediate-term follow-up

SMD: -0.06

(-0.35 to 0.24)

177
(1 trial; Leaver 2010)

⊕⊕⊕⊝

Moderateb

No significant differences
between groups

Moderate- to high-quality evidence (2 trials, 446 participants) suggests that multiple sessions of cervical manipulation produced
similar changes in pain, function, quality of life, global perceived effect and patient satisfaction when compared with multiple ses-
sions of cervical mobilisation at immediate-, short- and intermediate-term follow-up.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

aInconsistency: -1.
bIndirectness: -1.
 
 

Summary of findings 4.   Manipulation compared with exercise for neck pain

Manipulation compared with exercise for neck pain

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Patient or population: patients with acute and subacute neck pain

Settings: ambulatory care or outpatient clinic setting

Intervention: manipulation of cervical region

Comparison: exercise

Outcomes Relative effect
(95% CI)

Number of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

PAIN

Acute and subacute neck pain

Intermediate-term follow-up

SMD: -0.16

(-0.45 to 0.13)

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Acute and subacute neck pain

Long-term follow-up

SMD: 0.06

(-0.23 to 0.35)

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

FUNCTION

Acute and subacute neck pain

Intermediate-term follow-up

SMD: -0.01

(-0.30 to 0.28)

   

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Acute and subacute neck pain

Long-term follow-up

SMD: -0.02

(-0.31 to 0.27)

   

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

PARTICIPANT SATISFACTION

Acute and subacute neck pain

Long-term follow-up

Not estimable 182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

Improvement in participant
satisfaction for manipulation
over exercise

GLOBAL PERCEIVED EFFECT

Acute and subacute neck pain

Immediate post-treatment fol-
low-up

Not estimable 182

(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

QUALITY OF LIFE

Acute and subacute neck pain

Intermediate-term follow-up

SMD: -0.05 (-0.35
to 0.24)

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Acute and subacute neck pain

Long-term follow-up

SMD: 0.0 (-0.29 to
0.29)

182
(1 trial; Bronfort
2012)

⊕⊕⊕⊝

Moderatea

No significant differences be-
tween groups

Moderate-quality evidence suggests no differences in pain, function, global perceived effect and quality of life when multiple ses-
sions of cervical manipulation are compared with exercise at immediate-, intermediate- and long-term follow-up. Moderate-quali-

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

ty evidence indicates that use of cervical manipulation led to greater participant satisfaction when compared with an exercise pro-
gramme at long-term follow-up.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

aIndirectness: -1.
 
 

Summary of findings 5.   High dose of manipulation compared with low dose of manipulation for chronic neck pain

High dose of manipulation compared with low dose of manipulation for chronic neck pain

Patient or population: patients with chronic neck pain with cervicogenic headache (CGH)

Settings: ambulatory care or outpatient clinic setting

Intervention: manipulation of cervical region

Comparison: high dose vs low dose

Outcomes Relative effect
(95% CI)

Number of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

PAIN

Chronic neck pain and
CGH

Intermediate-term fol-
low-up

SMD pooled: -0.40

(-0.96 to 0.16)

 

50
(2 trials; Haas 2004;
Haas 2010)

⊕⊕⊕⊝

Moderatea

Two trials showed no signif-
icant differences between
groups

FUNCTION

Chronic neck pain and
CGH

Intermediate-term fol-
low-up

SMD pooled: -0.61  

(-1.38 to 0.17)

50
(2 trials; Haas 2004;
Haas 2010)

⊕⊕⊕⊝

Moderatea

Two trials showed no signif-
icant differences between
groups

Moderate-quality evidence shows that high-dose (12 to 18 sessions) contrasted against low-dose (3 to 8 sessions) cervical manipu-
lation produced similar changes in pain and function at intermediate-term follow-up for individuals with chronic neck pain with cer-
vicogenic headache.

GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

aImprecision: -1.

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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B A C K G R O U N D

Description of the condition

Neck disorders are common, disabling to various degrees and
costly (Hogg-Johnson 2008). Most people can expect to have
some degree of neck pain within their lifetime. Neck pain with or
without symptoms that radiate to the arms or head may involve a
variety of pathologies in one or several neurovascular, soU tissue
and musculoskeletal structures such as nerves, ganglia, nerve
roots, uncovertebral joints, intervertebral joints, discs, bones,
periosteum, muscle and ligaments. We included in this review neck
pain with cervicogenic headache - a pain that emanates from the
neck and suboccipital region and radiates to the forehead, orbital
region, temples, vertex or ears and is aggravated by specific neck
movements or sustained neck postures.

When examining new episodes of neck pain, we looked at the
general population, the workforce and motor vehicle accident
(MVA) victims. Every year, an episode of neck pain occurs in 15% to
20% of the general population, in 15% to 60% of the workforce and
in 10% to 14% of those involved in traLic collisions (Guzman 2008).
Prevalence of neck pain varies from 12% to 72% in the general
population and from 27% to 48% among workers (Haldeman 2008).
The annual prevalence of activity limitations related to neck pain
has been reported as 11% in the UK and 14% in Canada (Côté,
2008). Societal and personal burden from persisting symptoms of
postwhiplash injury has been described in up to 50% of those
attending an emergency department (Kongsted 2007). Long-term
consequences for individuals and their spouses as detailed by
Jennum 2013 include reduced quality of life, mood, ability to cope,
social participation, employment rates and job income.

Direct costs attributable to visits to healthcare providers, sick leave
and related loss of productive capacity (Borghouts 1998; Côté
2008; Linton 1998; Skargren 1998) are substantive. Mean inflation-
adjusted annual expenditures on medical care for people with back
and neck conditions increased from $487 to $950 USD from 1999
to 2008 (Davis 2012). Work-related claims for neck injury submitted
to a Canadian Workers Compensation Board accounted for 5% of
all lost time at work (Côté 2008). Indirect costs related to disease-
related work disability or premature mortality were significantly
higher in people with neck injury and their spouses when compared
with matched controls in a Danish study (Jennum 2013).

Description of the intervention

Manipulation and mobilisation are commonly used treatments
for neck pain and may be performed by physical therapists,
chiropractors, traditional bone setters, osteopaths, medical
doctors and massage therapists. Manipulation consists of a
localised force of high velocity and low amplitude directed
at specific spinal segments (Basmajian 1993; Grieve 1988).
Mobilisations use low-grade/velocity, small- or large-amplitude
passive movement techniques or neuromuscular techniques
within the patient's range of motion and within the patient's
control (Basmajian 1993; Butler 2000; Grieve 1988). Neuromuscular
mobilisation techniques employ the muscular eLorts of individuals
against a specific force applied by the clinician to more eLectively
mobilise a joint(s) and related tissues.

Description of the comparison

The methods most commonly compared in trials are inactive
controls [placebo (e.g. sham/mock mobilisation or other
sham treatment such as sham transcutaneous electrical nerve
stimulation (TENS); adjunct treatment (e.g. mobilisation plus a
treatment such as ultrasound versus same treatment); and wait
list/no treatment)] and other active treatments [one intervention
versus another intervention (e.g. manipulation versus exercise);
one treatment technique versus another (e.g. rotatory break versus
lateral break manipulation); and one dose of treatment versus
another dose (e.g. three weeks at nine sessions of manipulation
versus four weeks at 12 sessions)].

How the intervention might work

Spinal manipulation or mobilisation appear to have three
main proposed underpinning physiological mechanisms. The
underlying mechanisms are complex, multifactorial and poorly
understood; unravelling these mechanisms continues to have
important implications for rehabilitation. First, neurophysiological
eLects, including analgesic, motor and sympathetic nervous
system eLects, have been demonstrated (Bialosky 2009; Karason
2003; Perry 2008; Vincenzino 1996); second, mechanical eLects,
including transient/short-term to permanent change in length
of connective tissue and biomechanical dysfunction, have been
revealed (Bialosky 2009; Calloca 2006; Fritz 2011; Martinez-Segura
2006; Souvlis 2004); and finally, expectations or psychological
factors associated with 'manual touch' may produce a placebo
eLect. The mechanical force of spinal manipulation triggers a
chain of neurophysiological reactions that are thought to be
the reason for the outcomes seen with spinal manipulation
(Bialosky 2009). Proposed neurophysiological eLects include
pain reduction through inhibition of nociceptors, dorsal horn
and descending pathways of the spinal cord (Bialosky 2009;
Haavik 2012; Pickar 2002). A manipulation force can stimulate
peripheral aLerents, altering central mediated/supraspinal input
and enhancing motoneuron excitability (Bialosky 2009; Schmid
2008). Increased muscle recruitment aUer manipulation has
impacted spinal stiLness and muscle activity (Fritz 2011). It is
diLicult to assess to what degree 'hands-on eLects', attention,
assessment techniques, other forms of feedback and interaction
and communication between the manual therapist and the patient
are 'unique' traits of those who provide manual therapy. We
acknowledge that these eLects may play some role in manual
treatment methods.

Why it is important to do this review

Since our 2010 publication (Gross 2010), numerous systematic
reviews on similar topics have been published (Boyles 2011;
Chaibi 2012; Cross 2011; Furlan 2012; Huisman 2013; Lin
2012; Millan 2012; Posadzki 2011; Racicki 2013; Rodine 2012;
Shaw 2010; Thoomes 2013; Vincent 2013; Walser 2009). High-
quality conclusions pertaining to eLectiveness or superiority of
manipulation or mobilisation over other treatment modalities
have NOT been reported. Most evidence pertaining to subacute or
chronic neck pain is of moderate to very low quality (Cross 2011;
Furlan 2012; Gross 2010), and almost no evidence is available on
manipulation or mobilisation as a single stand-alone therapy for
both acute neck disorders (Shaw 2010) or radiculopathy (Boyles
2011; Rodine 2012; Thoomes 2013). An update of this Cochrane
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systematic review is justified to strengthen our confidence in the
evidence.

O B J E C T I V E S

To assess eLects of manipulation or mobilisation alone compared
wiith those of an inactive control or another active treatment
on pain, function, disability, patient satisfaction, quality of life
and global perceived eLect in adults experiencing neck pain with
or without radicular symptoms and cervicogenic headache at
immediate- to long-term follow-up. When appropriate, to assess
the influence of treatment characteristics (i.e. technique, dosage),
methodological quality, symptom duration and subtypes of neck
disorder on treatment outcomes.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included published and unpublished randomised controlled
trials (RCTs) or quasi-RCTs (QRCTs)in full-text or abstract form.
A QRCT uses methods of allocation that are subject to bias in
assignment, such as odd-even numbers, days of the week or patient
record or social security number. We applied no restrictions to the
methodological quality of RCTs.

Types of participants

Participants were adults (≥ 18 years) with the following.

• Neck pain without radicular findings, including neck pain
without specific cause, whiplash-associated disorder (WAD)
category I and II (Guzman 2008; Spitzer 1987; Spitzer 1995),
myofascial pain syndrome and neck pain associated with
degenerative changes (Schumacher 1993).

• Cervicogenic headache (Olesen 1988; Olesen 1997; Sjaastad
1990).

• Neck disorders with radicular findings (Schumacher 1993),
including degenerative joint or disc disease with spinal stenosis,
spondylolisthesis or discogenic radiculopathy; WAD category III
(Spitzer 1987; Spitzer 1995).

We defined symptom duration as acute (< 30 days), subacute (30
days to 90 days) or chronic (> 90 days).

We excluded studies if they investigated neck disorders with the
following specific causes.

• Definite or possible long tract signs (e.g. myelopathies).

• Neck pain caused by other pathological entities (Schumacher
1993).

• Headache not of cervical origin but associated with the neck.

• Co-existing headache when neck pain was not dominant, or
when the headache was not provoked by neck movements or
sustained neck postures.

• 'Mixed' headache, which includes more than one headache
classification.

Types of interventions

We included studies using manipulation or mobilisation
techniques. Although typically applied to the cervical region, they

could be applied to other body regions; the guiding principle was to
include a mobilisation or manipulation intervention provided with
the intention to treat neck pain. Manipulation involves a localised
force of high velocity and low amplitude directed at specific
spinal segments. Mobilisations use low-grade/velocity, small- or
large-amplitude passive movement techniques or neuromuscular
techniques within the patient's range of motion and within
the patient's control. In the included studies, investigators
might use these techniques alone or in conjunction with other
treatment agents, for example, mobilisation plus ultrasound versus
ultrasound. All studies consisted of comparison with an inactive
control or with another active treatment as follows.

Inactive control

• Placebo, for example, sham/mock mobilisation or other sham
treatment (e.g. sham TENS).

• Adjunct treatment, for example, mobilisation plus a treatment
(e.g. ultrasound) versus the same treatment (e.g. ultrasound).

• Wait list or no treatment.

Active treatment for comparison

• Manipulation or mobilisation versus another intervention (e.g.
manipulation versus exercise).

• One technique of manipulation or mobilisation versus another
(e.g. rotatory break versus lateral break manipulation).

• One dose of manipulation or mobilisation versus another dose
(e.g. 3 weeks at 9 sessions manipulation versus 4 weeks at 12
sessions).

Types of outcome measures

Primary outcomes

Primary outcomes of interest included the following.

• Pain relief.

• Disability including, but not limited to, self report disability
measures such as the Neck Disability Index (NDI), activities of
daily living, return to work, sick leave and function.

Secondary outcomes

Secondary outcomes included the following.

• Global perceived eLect.

• Patient satisfaction.

• Quality of life.

We set no restrictions on the types of tools used to measure
these outcomes, as no universally accepted tools are available,
although we found that investigators in several studies did use
validated tools. Function and disability could be measured using
self report measures or observer-based physical performance tests
(Beattie 2001; Finch 2002). Measures of physical performance
require testing the individual's ability to execute a simple activity
in a standardised environment using a standardised test and
scoring procedure; these measures are concerned with testing
a co-ordinated set of functions needed for purposeful activity
(i.e. reaching, walking, driving). Although moderate correlation
between self report scales and physical performance tests can be
found in the low back literature, it remains unclear whether one
is superior to the other (Lee 2001), and in the neck literature,
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this relationship remains unclear. We excluded tests used during
a standard physical examination, such as inspection, range
of motion, strength, palpation, provocation, muscular stability,
neurological tests and cervical proprioception. We extracted data
on adverse eLects and costs of treatment. The duration of follow-
up was defined as follows.

• Immediately post treatment (within one day).

• Short-term follow-up (closest to four weeks; one day to four
weeks).

• Intermediate-term follow-up (closest to six months; longer than
four weeks to six months).

• Long-term follow-up (closest to 12 months; longer than six
months to 12 months).

Search methods for identification of studies

A research librarian searched bibliographic databases, without
language restrictions, for medical, chiropractic and allied health
literature. All databases were originally searched from their
inception. Subject headings (MeSH) and key words included
anatomical terms, disorder or syndrome terms, treatment terms
and methodological terms consistent with those advised by the
Cochrane Back Review Group.

Electronic searches

We searched the following databases from their start to the dates
provided:

• Cochrane Central Register of Controlled Trials (CENTRAL)
(Ovid, November 2014; includes the Back Review Group Trials
Register).

• MEDLINE (Ovid, 1950 to November 2014 week 4).

• EMBASE (Ovid, 1980 to November 2014).

• Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCO, 1982 to November 2014).

• ClinicalTrials.gov (November 2014).

• Manual Alternative and Natural Therapy Index System (MANTIS,
Ovid, 1980 to May 2014).

• Index to Chiropractic Literature (ICL) (January 2014).

See Appendix 1 for the search strategies used for CENTRAL,
MEDLINE, EMBASE, CINAHL, MANTIS and ICL.

We performed a search update in June 2015. Those results
have been added to ‘Studies awaiting classification’ and will be
incorporated into the review at the next update.

Searching other resources

We also screened references, personally communicated with
identified content experts and checked our own personal files to
identify potential references up to November 2014.

Data collection and analysis

Selection of studies

At least two review authors with expertise in medicine,
physiotherapy, chiropractic, massage therapy, statistics or clinical
epidemiology independently conducted selection at two stages -
citation identification (citation posting plus abstract) followed by
study selection (full text) - using pre-piloted forms. The assembled

group did not author any of the primary trials. We assessed
agreement on study selection using the quadratic weighted Kappa
statistic (Kw) and Cicchetti weights (Cicchetti 1976). We consulted a
third review author in cases of persisting disagreement.

Data extraction and management

Two review authors independently extracted data on pre-
piloted forms, as per all Cervical Overview Group reviews. We
resolved disagreements through consensus. We consulted a
neutral third party if consensus was not reached. We contacted
study authors to ask for missing information and to clarify
data. We used descriptive statistics to provide a summarised
description of groups, interventions, outcomes, adverse eLects
of treatment and costs of care. We extracted data on design
(RCT, number analysed/number randomly assigned, intention-to-
treat analysis, power analysis), participants (disorder subtype,
duration of disorder), interventions (treatment characteristics in
treatment and comparison groups, dosage/treatment parameters,
co-interventions, treatment schedules, durations of follow-up) and
outcomes (baseline means, end of study means, absolute benefits,
reported results, point estimates with 95% confidence intervals
(CIs), side eLects, costs of care and adverse events). We noted
these factors in the Characteristics of included studies table. All
results reported were based on the sample size analysed using the
'intention-to-treat' principle, in other words, the sample entering
the study.

Assessment of risk of bias in included studies

At least two review authors independently assessed risk of bias
(Appendix 2; Furlan 2009; Higgins 2011) using pre-piloted forms.
We resolved disagreements through consensus (Graham 2012).
The Cervical Overview Group used a calibrated team of assessors,
and at least two assessors independently assessed the following
characteristics for risk of bias (maximum criteria = 12; low risk of
bias = six or more criteria were met versus high risk of bias = five or
fewer criteria were met): randomisation; concealment of treatment
allocation; blinding of participant, provider and outcome assessor;
incomplete data: withdrawal/dropout rate and intention-to-treat
analysis; selective outcome reporting; and other: similar baseline
values, similar co-interventions, acceptable compliance and similar
timing of assessment. We did not exclude studies from further
analyses on the basis of results of risk of bias assessments.

Measures of treatment e;ect

For continuous data, we calculated standardised mean diLerences
with 95% confidence intervals (SMDs; 95% CIs). Standard mean
diLerence was selected over mean diLerence (MD) because
diLerent types of exercises were assessed, and most interventions
used diLerent outcome measures and diLerent scales. Mean
diLerence was used for trials reporting the same outcome measure.
The Cochrane Back Review Group guidelines (Furlan 2009) were
foundational to key estimations of minimum clinically important
diLerences for pain and function/disability. We assumed that
the minimum clinically important diLerence was 10 on a 100-
point pain intensity scale (Cleland 2008; Farrar 2001; Felson
1995; Goldsmith 1993). Similarly, we judged a minimum clinically
important diLerence of 5/50 units, or 10%, to be relevant for the
NDI (Stratford 1999); a recent systematic review (MacDermid 2009)
reported that the minimal detectable change varied from 5/50 for
non-complicated neck pain to 10/50 for cervical radiculopathy. The
clinically important diLerence varied from 5/50 to 19/50 and was
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noted to be inconsistent across studies (Cleland 2008; MacDermid
2009). For other outcomes (i.e. global perceived eLect and quality
of life scales) for which clear guidelines on the size of clinically
important eLect sizes were lacking, we applied a system commonly
used by Cohen 1988: small (0.20), medium (0.50) or large (0.80).

For continuous outcomes reported as medians, we calculated
eLect sizes (Kendal 1963, page 237).

For dichotomous outcomes, we calculated risk ratios (RRs). A risk
ratio less than one represented beneficial treatment. When neither
continuous nor dichotomous data were available, we extracted
findings and statistical significance as reported by the author(s) of
the original study and noted them in the Characteristics of included
studies table.

We calculated the number needed to treat for an additional
beneficial outcome (NNTB: the number of patients a clinician needs
to treat to achieve clinically important improvement in one patient)
and treatment advantages (%: clinically important diLerences or
changes in percentage) for primary findings, to give the reader a
sense of the magnitude of the treatment eLect (Gross 2002a; see
Table 1 and Table 2 for operational definition, calculations and
results).

Dealing with missing data

We contacted the primary authors to request missing outcomes. To
facilitate analysis, we used data imputation rules when necessary
(Appendix 3).

Assessment of heterogeneity

Before calculating a pooled eLect measure using RevMan 2014,
we assessed the reasonableness of pooling on clinical grounds
(Verbeek 2012). Possible sources of heterogeneity considered
were symptom duration (acute versus chronic); subtype of
neck pain (e.g. WAD); intervention type (e.g. mobilisation
versus manipulation); characteristics of treatment (e.g. dosage,
technique); and outcomes (pain relief, measures of function
and disability, participant satisfaction, quality of life). We tested
statistical heterogeneity between studies by using a random-eLects
model. In the absence of heterogeneity (P value > 0.1 and I2 > 40%),
we combined data across studies as pooled SMDs, MDs or RRs using
methods available in RevMan 2014.

Assessment of reporting biases

We used a funnel plot to detect reporting bias.

Data synthesis

We combined data across studies as pooled SMDs, MDs or RRs using
methods available in RevMan 2014 aUer we assessed heterogeneity.
We assessed the quality of the body of evidence using the Grading
of Recommendations, Assessment, Development and Evaluation
(GRADE) approach of The Cochrane Collaboration (Guyatt 2010;
Higgins 2011; Appendix 4). Domains that may decrease the
quality of the evidence include study design, limitations - risk of
bias, consistency of results, directness (generalisability), precision
(suLicient data) and reporting biases. We defined high-quality
evidence as reported by RCTs with low risk of bias that provided
consistent, direct and precise results for the outcome. We reduced
the quality of the evidence by one level for each domain not met..

• High quality: Further research is very unlikely to change our
confidence in the estimate of eLect. Consistent findings among
75% of RCTs with low risk of bias are generalisable to the
population in question. SuLicient data, with narrow confidence
intervals, are available. No reporting biases are known or
suspected. (All domains are met.)

• Moderate quality: Further research is likely to have an important
impact on our confidence in the estimate of eLect and may
change the estimate. (One domain is not met.)

• Low quality: Further research is very likely to have an important
impact on our confidence in the estimate of eLect and is likely to
change the estimate. (Two domains are not met.)

• Very low quality: We are very uncertain about the estimate.
(Three domains are not met.)

• No evidence: We identified no RCTs that measured the outcome.

We considered various factors to place the results into a larger
clinical context: temporality, plausibility, strength of association,
dose response, adverse events and costs.

Subgroup analysis and investigation of heterogeneity

Although we planned to perform subgroup analyses to assess the
influence of three factors: risk of bias (concealment of allocation,
blinding of outcome assessor), duration (acute, subacute, chronic)
and subtypes of the disorder (non-specific, WAD, work-related,
degenerative change-related, radicular findings, cervicogenic
headache), we found that this was not possible. We denoted
subgroups to descriptively explore the eLects of treatment dosage
for manipulation alone or mobilisation alone, as meta-regression
was not possible. We consistently denoted trial risk of bias, quality
of the evidence and duration of the disorder.

Sensitivity analysis

We did not perform sensitivity analyses on other factors (i.e.
characteristics of the intervention examined, the intervention
compared and the outcome (time point); arising analysis factors)
nor meta-regression because data in any one category of
mobilisation or manipulation were insuLicient. However, we
did present data according to body region of manipulation or
mobilisation.

R E S U L T S

Description of studies

This update included 26 new trials for manipulation or mobilisation
versus inactive control or another active treatment (Aquino
2009; Bronfort 2012; Cheung Lau 2011; Escortell-Mayor 2011
; Fernandez 2009; Gemmell 2010 ; Gonzalez-Iglesias 2009 JO;
Gonzalez-Iglesias 2009 MT; Haas 2010 ; Leaver 2010 ; Madson
2010 ; Martel 2011; Martinez-Segura 2006a; Masaracchio 2013;
Puentedura 2011 ; Ragonese 2009; Saavedra-Hernandez 2012CR;
Saavedra-Hernández 2012JO ; Saayman 2011; Schomacher 2009 ;
Shin 2006 ; Sillevis 2010; Sterling 2010; von Piekartz 2011; Youssef
2013; Yurkiw 1996).

Results of the search

Figure 1 describes the flow of studies from our previous updates
(1822 citation postings) and from this update (1011 + 1004 +
280 citation postings). From 168 references representing 126
RCTs, we selected 51 RCTs (2910/3294 participants analysed/
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randomly assigned), and four are pending from our most recent
update. Manipulation/Mobilisation versus control represented
18 publications for manipulation or mobilisation performed
as a single-modal application; manipulation/mobilisation versus
another treatment represented 34 publications for manipulation
or mobilisation performed as a single-modal application and one

publication that compared manipulation/mobilisation versus an
inactive control and another active treatment (Saayman 2011);
data on multi-modal approaches that included manual therapy
were obtained from this report and were presented separately
(D'Sylva 2010; Miller 2010).
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Figure 1.   PRISMA diagram for manipulation and mobilisation.
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Figure 1.   (Continued)

 
See the reference list for multiple publications per study; the
primary trials are depicted here. See Characteristics of included
studies for further details on treatment characteristics, co-
interventions, baseline values, absolute benefits, reported results,
SMDs, RRs, side eLects and costs of care. Agreement between
pairs of independent review authors from diverse professional
backgrounds for manual therapy was Kw 0.84 (standard error (SE)
0.08).

Included studies

See Characteristics of included studies.

For comparison with various inactive control trials, the
following disorder categories emerged.

• 18 studies included individuals with neck pain without radicular
findings: acute (Fernandez 2009; Gonzalez-Iglesias 2009 JO;
Gonzalez-Iglesias 2009 MT); chronic (Bitterli 1977; Cheung Lau
2011; Cleland 2005; Lin 2013; Martel 2011; Saavedra-Hernandez
2012CR); mixed (Fernandez 2004 JWRD; Howe 1983; Martinez-
Segura 2006a; Masaracchio 2013; Saayman 2011; Sloop 1982;
Sterling 2010); and symptom duration not reported (Krauss
2008; Parkin-Smith 1998).

• 13 studies investigated neck pain: acute (Fernandez 2009;
Gonzalez-Iglesias 2009 JO; Gonzalez-Iglesias 2009 MT); chronic
(Cheung Lau 2011; Cleland 2005; Lin 2013; Martel 2011;
Saavedra-Hernandez 2012CR); mixed (Martinez-Segura 2006a;
Masaracchio 2013; Saayman 2011); and symptom duration not
reported (Krauss 2008; Parkin-Smith 1998).

• Two investigated whiplash-associated disorders: mixed
(Fernandez 2004 JWRD; Sterling 2010).

• Two investigated degenerative changes: chronic (Bitterli 1977);
and mixed (Sloop 1982).

• Two investigated cervicogenic headache: chronic (Bitterli 1977);
and mixed (Howe 1983).

• One investigated neck disorders with radicular signs and
symptoms: mixed (Howe 1983).

For comparison with active treatment trials, the following
disorder categories emerged.

• 34 studies included a comparison group (see Figure 2) (Aquino
2009; Bronfort 2012; Cassidy 1992; Chen 2007; Coppieters
2003; David 1998; Egwu 2008; Escortell-Mayor 2011; Gemmell
2010; Giles 1999; Haas 2004; Haas 2010; Hurwitz 2002;
Kanlayanaphotporn 2009; Kanlayanaphotporn 2010a; Leaver
2010; Lee 2013; Madson 2010; Muller 2005; Nilsson 1997;
Puentedura 2011; Ragonese 2009; Saavedra-Hernández 2012JO;
Saayman 2011; Savolainen 2004; Schomacher 2009; Shin 2006;
Sillevis 2010; Strunk 2008; van Schalkwyk 2000; von Piekartz
2011; Wood 2001; Youssef 2013; Yurkiw 1996).

• 21 investigated neck pain without radicular findings:
subacute (Gemmell 2010; Wood 2001; Yurkiw 1996);  chronic
(Aquino 2009; Escortell-Mayor 2011; Kanlayanaphotporn
2009; Kanlayanaphotporn 2010a; Madson 2010;Muller 2005;
Saavedra-Hernández 2012JO; Sillevis 2010); mixed (Bronfort
2012; Cassidy 1992; Coppieters 2003; David 1998; Egwu
2008; Leaver 2010;Saayman 2011; Strunk 2008); and symptom
duration not reported (Savolainen 2004; van Schalkwyk 2000).

• One investigated neck pain with headache: chronic (Nilsson
1997).

• Two investigated neck pain with or without radicular symptoms:
acute (Puentedura 2011); and symptom duration not reported
(Fernandez 2004 JWRD).
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Figure 2.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Figure 2.   (Continued)
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Figure 2.   (Continued)

 
• One investigated neck pain with radicular signs and symptoms:

duration not reported (Ragonese 2009).

• One investigated neck pain with degenerative changes: chronic
(Giles 1999).

• One investigated a specific neck disorder (herniated disc):
chronic (Shin 2006).

• Three investigated cervicogenic headache: chronic (Haas 2004;
Haas 2010; Youssef 2013)

• One investigated cervicogenic headache with degenerative
changes: chronic (Chen 2007)..

• One investigated cervicogenic headache with or without
radicular symptoms: mixed (Hurwitz 2002).

• One investigated cervicogenic headache with
temporomandibular joint (TMJ) dysfunction (von Piekartz
2011).

Ongoing studies

We recognised in this review a total of 13 ongoing studies from 1995
through 2015. With nine of 13 protocols/pilot studies published
in 2010 or before, we could not rule out publication bias. See
Characteristics of ongoing studies.

Studies awaiting classification

For Moretti 2004 and Cleland 2007, we are awaiting additional
data; therefore classification is pending (see Characteristics of
studies awaiting classification). For Leonelli 2013, we are awaiting a
translation. We retrieved four studies in our most recent (June 2015)
update, and they are pending data extraction (Casanova-Mendez
2014; El Soleny 2014; Izquierdo-Perez 2014; Karas 2014).

Excluded studies

We excluded 107 RCTs using the PICO (population, intervention,
comparison and outcome) format. We excluded 18 trials on the
basis of population (i.e. spasmodic torticollis, unable to split data
from combined neck and low back trials, normal cervical spine);
68 for interventions (i.e. manual therapy in both treatment and
control groups); 10 for design (i.e. mechanistic or multi-modal trial
design); and 11 for outcomes (i.e. range of motion data only).. See
Characteristics of excluded studies.

Risk of bias in included studies

Risk of bias of included manipulation/mobilisation versus
inactive controls

A total of 18 studies included a control (see Figure 2) (Bitterli
1977; Cheung Lau 2011; Cleland 2005; Fernandez 2004 JWRD;
Fernandez 2009; Gonzalez-Iglesias 2009 JO; Gonzalez-Iglesias 2009
MT; Howe 1983; Krauss 2008; Lin 2013; Martel 2011; Martinez-

Segura 2006a; Masaracchio 2013; Parkin-Smith 1998; Saavedra-
Hernandez 2012CR; Saayman 2011; Sloop 1982; Sterling 2010).

• Researchers failed to describe or use appropriate concealment
of allocation (39%, 7/18).

• Study lacked eLective blinding procedures (outcome assessor
83%, 15/18; participant 100%, 18/18; personnel/care provider
100%, 18/18). We acknowledge that it is diLicult to blind
participants and impossible to blind care providers when
manual treatments are provided.

• Selective outcome reporting bias was seen in 5% (1/18). The
Cervical Overview Group has found that very few investigators
register their studies with the research database.

• Co-intervention was avoided in a small number of studies (28%,
5/18), and compliance was monitored in 44% (8/18).

Risk of bias of included manipulation/mobilisation versus
active comparisons

A total of 34 studies included a comparison group (see Figure
2) (Aquino 2009; Bronfort 2012; Cassidy 1992; Chen 2007;
Coppieters 2003; David 1998; Egwu 2008; Escortell-Mayor 2011;
Gemmell 2010; Giles 1999; Haas 2004; Haas 2010; Hurwitz 2002;
Kanlayanaphotporn 2009; Kanlayanaphotporn 2010a; Leaver 2010;
Lee 2013; Madson 2010; Muller 2005; Nilsson 1997; Puentedura
2011; Ragonese 2009; Saavedra-Hernández 2012JO; Saayman
2011; Savolainen 2004; Schomacher 2009; Shin 2006; Sillevis 2010;
Strunk 2008; van Schalkwyk 2000; von Piekartz 2011; Wood 2001;
Youssef 2013; Yurkiw 1996). Thirteen studies (13/34, 38%) had low
risk of bias and 21 (21/34, 62%) had high risk of bias.

• Researchers failed to adequately describe or use an appropriate
randomisation technique in 13 studies (38%, 13/34).

• Study authors failed to adequately describe or use appropriate
concealment of allocation in 22 studies (65%, 22/34).

• ELective blinding procedures were lacking in 31 studies
regarding the participant (91%, 31/34), in 34 studies regarding
the care provider (100%, 34/34) and in 31 studies regarding
the outcome assessor (91%, 31/34). We acknowledge that it is
diLicult to blind the participant and impossible to blind the care
provider when manual treatments are provided.

• Investigators described acceptable dropout rates in 23 studies
(68%, 23/34).

• All randomly assigned participants were reported/analysed in
the group to which they were allocated by randomisation in 18
studies (53%, 18/34).

• Information regarding reporting bias was lacking in 33 studies
(97%, 33/34).

• Groups were similar at baseline regarding the most important
prognostic indicators in 20 studies (59%, 20/34).
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• Co-intervention was avoided or similar between participants in
10 studies (29%, 10/34).

• Researchers monitored acceptable compliance in 14 studies
(41%, 14/34).

• Timing of the outcome assessment was similar in all groups in
30 studies (88%, 30/34).

Other potential sources of bias

Funnel plot analysis suggests the presence of publication bias
(Figure 3).

 

Figure 3.   Funnel plot of comparison: manipulation vs control, outcome: FUNNEL PLOT for PAIN: thoracic
manipulation vs same treatment in both arms.

 

E;ects of interventions

See: Summary of findings for the main comparison Manipulation
(cervical) compared with oral medicine for acute/subacute neck
pain; Summary of findings 2 Manipulation (thoracic) compared
with inactive control for neck pain; Summary of findings 3
Manipulation compared with mobilisation for neck pain; Summary
of findings 4 Manipulation compared with exercise for neck pain;
Summary of findings 5 High dose of manipulation compared with
low dose of manipulation for chronic neck pain

As data were limited, we were unable to carry out subgroup
analyses or meta-regression for symptom duration, subtype of neck
disorder or methodological quality, although we did consistently
note them in the text. High-quality evidence provides greatest
certainty about the eLectiveness of treatment.

Manipulation alone of cervical region

In all, 24 trials met the inclusion criteria for this section. Twelve of
them had low risk of bias (Bronfort 2012; Cassidy 1992; Haas 2004;
Haas 2010; Hurwitz 2002; Leaver 2010; Saayman 2011; Sillevis 2010;
Sloop 1982; Strunk 2008 ; Wood 2001; Yurkiw 1996), and 12 had
high risk of bias (Bitterli 1977; Chen 2007; Gemmell 2010; Giles 1999;
Howe 1983; Martinez-Segura 2006a; Muller 2005; Nilsson 1997;
Puentedura 2011; Saavedra-Hernández 2012JO; Savolainen 2004;
van Schalkwyk 2000). We reported the following observations: (1)
results from a single session, which may not depict clinical practice
but nevertheless were assessed in clinical trials; and (2) findings
of trials using multiple treatment sessions, dose responses and
comparison trials.
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Manipulation alone of cervical region versus inactive control

Pain

Single session

Three very small RCTs, one at high risk of bias and two at
low risk, assessed the eLect of a single session of manipulation
(see Figure 2): One mock treatment indicated that a single
session of manipulation resulted in immediate pain relief (very
low quality, number needed to treat for an additional beneficial
outcome (NNTB) 2, 71 participants; Martinez-Segura 2006a) for
neck disorders of mixed duration; two trials showed that a
single session of manipulation as adjunct treatment to certain
medications oLered no short-term benefit for pain relief in chronic
neck disorders with radicular findings or headache (very low
quality, 29 participants; Howe 1983), nor in subacute and chronic
neck disorders with associated cervical spondylosis (low quality, 39
participants; Sloop 1982).

Multiple sessions

Two very small RCTs, one at high and one at low risk of bias,
assessed the eLects of multiple sessions of manipulation versus a
control and provided conflicting evidence. Two trials (low quality,
60 participants; Bitterli 1977; Saayman 2011) that assessed people
with subacute and chronic neck pain yielded conflicting results.
These results could not be combined because they consisted of
diLerent types of data. Six sessions of manipulation over three
weeks when added to laser showed pain reduction at short-
term follow-up (low quality, 40 participants; Saayman 2011). Four
sessions over three weeks when compared with an inactive control

revealed no evidence of benefit for pain reduction at short-term
follow-up (low quality, 20 participants; Bitterli 1977).

Manipulation alone of cervical region versus oral medication

Three trials compared cervical manipulation versus use of oral
medication.

• Non-steroidal anti-inflammatory drugs (NSAIDs),
acetaminophen, opioids and muscle relaxants (moderate
quality, 181 participants with acute and subacute neck pain;
Bronfort 2012).

• Tenoxicam with ranitidine (very low quality, 35 participants with
chronic neck pain; Giles 1999).

• Celaconxin, rofecoxib or paracetamol (very low quality, 42
participants with chronic neck pain; Muller 2005).

See Summary of findings for the main comparison for main results
representing evidence of moderate quality.

Pain

For acute/subacute neck pain, manipulation was more eLective
than use of certain oral medications [non-steroidal anti-
inflammatory drugs (NSAIDs), acetaminophen, opioids and muscle
relaxants] at immediate post treatment (moderate quality, 182
participants, SMD -0.34, 95% CI -0.64 to -0.05; Bronfort 2012) and
at long-term follow-up (moderate quality, 181 participants, SMD
-0.32, 95% CI -0.61 to -0.02; Bronfort 2012) (see Figure 4). Cervical
manipulation was found to be no more eLective than certain
medications at intermediate-term follow-up (moderate quality, 216
participants, SMD -0.21, 95% CI -0.5 to 0.08; Bronfort 2012).

 

Figure 4.   Forest plot of comparison: manipulation vs another treatment, outcome: PAIN: cervical manipulation vs
medicine.

 
For chronic neck pain, manipulation was no diLerent from use
of certain medications (see above, per author) at immediate post

treatment (very low quality, 35 participants; Giles 1999) and at long-
term follow-up (very low quality, 42 participants; Muller 2005).
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Function and disability

For acute/subacute neck pain, manipulation showed a slight
advantage over oral medication (see above) immediate post
treatment and at intermediate-term follow-up (SMD -0.30, 95% CI
-0.59 to -0.00) but not over the long term (SMD -0.11, 95% CI -0.40
to 0.18, moderate quality, 182 participants; Bronfort 2012).

For chronic neck pain, investigators reported no diLerences
between manipulation and oral medication (see above) at
immediate post treatment (very low quality, 30 participants; Giles
1999) and over the long term (very low quality, 42 participants;
Muller 2005).

Global perceived e;ect

Bronfort 2012 (moderate quality, 182 participants) suggested that
12 weeks of manipulation was superior to use of oral medication
(see above) for global perceived eLect at long-term follow-up of
participants with acute/subacute neck pain.

Patient satisfication

Bronfort 2012 (moderate quality, 182 participants) suggested
that 12 weeks of manipulation was superior to use of oral
medication (see above) for satisfaction at long-term follow-up
among participants with acute/subacute neck pain.

Quality of life

Bronfort 2012 (moderate quality, 182 participants) found no
significant results for oral medication (see above) at immediate-,
intermediate- and long-term follow-up.

Manipulation alone of cervical region versus mobilisation and
other manual techniques

Pain

Single session

Two trials assessed the eLects of a single session of cervical
manipulation versus varied comparisons.

• A single session of manipulation (low quality, 100 participants;
Cassidy 1992) was comparable with a neuromuscular
mobilisation approach using muscle energy technique for
immediate pain relief in neck disorders of mixed duration.

• A single session of manipulation (low quality, 28 participants;
Yurkiw 1996) showed no significant diLerences in pain relief
when compared with a single session of activator instrument.

None of the above trials showed diLerences between groups for
pain relief at immediate term among individuals with subacute or
chronic neck disorders.

Multiple sessions

Ten trials assessed the eLects of four to 20 sessions of manipulation
conducted over two to 12 weeks against:

• mobilisations (36 participants, Gemmell 2010; 269 participants,
Hurwitz 2002; 177 participants, Leaver 2010);

• massage - soU tissue treatments (32 participants, Haas 2010; 53
participants, Nilsson 1997);

• manipulation of the thoracic spine alone (20 participants,
Puentedura 2011);

• combined therapeutic approach including muscle energy
provided to the thoracic spine and sacroiliac joint (six
participants, Strunk 2008);

• manipulation of varied dosages (15 participants, Haas 2004; 32
participants, Haas 2010);

• manipulation of varied techniques (30 participants, van
Schalkwyk 2000);

• mobilisation plus heat; mobilisation plus electronic muscle
stimulation (EMS); mobilisation plus heat and EMS (269
participants, Hurwitz 2002); and

• activator instrument (36 participants, Gemmell 2010; 30
participants, Wood 2001).

Manipulation was no more eLective than mobilisation in improving
pain at short-term (SMD -0.05, 95% CI -0.34 to 0.25; Leaver 2010) and
intermediate-term follow-up (moderate quality, 446 participants,
MD pooled -0.07, 95% CI -0.72 to 0.59; Hurwitz 2002; Leaver 2010)
(see Figure 5; Summary of findings 3). One trial (of very low quality)
assessed the eLects of six sessions of manipulation conducted over
three weeks compared with six sessions of mobilisation (Gemmell
2010). Despite lack of data, none of these studies showed significant
diLerences between groups for pain relief at immediate-, short-,
intermediate- and long-term (Gemmell 2010) follow-up for those
with subacute and chronic neck pain. Both Haas 2010 and Nilsson
1997 have concluded that manual therapy was more eLective than
"light manual therapy" (massage) at short term (low quality, 85
participants, SMD pooled -0.5, 95% CI -0.93 to -0.70) follow-up.
These findings are supported by Haas 2010 at intermediate-term
(low quality, 72 participants, SMD -0.79, 95% CI -1.47 to -0.11)
follow-up. A clinician would have to treat five people (NNTB 5) to
achieve this intermediate-term result in one person.
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Figure 5.   Forest plot of comparison: manipulation vs another treatment, outcome: PAIN: cervical manipulation vs
mobilisation at intermediate-term follow-up.

 
Puentedura 2011 (very low quality, 20 participants) demonstrated
that cervical manipulation was more eLective than thoracic
manipulation at short- (SMD -2.43, 95% CI -3.64 to -1.21, NNTB 12)
and intermediate-term (SMD -2.70, 95% CI -3.98 to -1.42, NNTB 6)
follow-up. Cervical manipulation contrasted against a combined
therapeutic approach of thoracic and sacroiliac manipulation (one
trial, six participants; Strunk 2008) yielded similar findings for
subacute/chronic neck pain at immediate post treatment. Haas
2004 and Haas 2010 reported no significant results regarding the
utilisation of 12 sessions of manipulation versus three sessions
at short- (low quality, 47 participants, SMD pooled -0.66, 95%
CI -1.81 to 0.49) and intermediate-term (moderate quality, 50
participants, SMD pooled -0.40, 95% CI -0.96 to 0.16) follow-
up for chronic neck pain with CGH (see Summary of findings
5). Three trials compared one manipulation technique versus
another and found no diLerence in immediate- and short-term
pain relief when a rotary break manipulation was compared with
a lateral break manipulation for 10 sessions over four weeks in
participants with neck disorder of undefined duration (very low
quality; van Schalkwyk 2000); and when manual manipulation was
compared with instrumental manipulation (activator) for subacute
neck disorder aUer eight sessions over four weeks (very low quality;
Wood 2001) and aUer six sessions over three weeks (very low
quality; Gemmell 2010).

Function and disability

Manipulation was no more eLective than mobilisation at short-
(SMD -0.06, 95% CI: -0.35 to 0.24; Leaver 2010) and intermediate-
term follow-up (high quality, 446 participants; Hurwitz 2002; Leaver
2010; SMD pooled 0.10, 95% CI -0.18 to 0.37). One additional
trial (very low quality, 31 participants; Gemmell 2010) assessed
the eLects of six sessions of manipulation conducted over three
weeks compared with six sessions of mobilisation. Despite lack
of data, none of these studies showed significant diLerences
between groups in functional improvement at immediate-, short-,
intermediate- and long-term follow-up for those with subacute
and chronic neck pain. Haas 2010 (low quality, 36 participants)
concluded that manipulation was more eLective than "light

manual therapy" - massage to improve function at short- (low
quality, 36 participants; SMD -0.87, 95% CI -1.60 to -0.14) and
intermediate-term (SMD -0.72, 95% CI -1.39 to -0.04) follow-up. A
clinician would have to treat five people (NNTB 5) to achieve this
medium advantage (29% treatment advantage) for one person at
both time points.

Puentedura 2011 (very low quality, 20 participants) concluded
that cervical manipulation was more eLective than thoracic
manipulation at short- (SMD -1.01, 95% CI -1.96 to -0.07; NNTB
5) and intermediate-term (SMD -1.22, 95% CI -2.19 to -0.24;
NNTB 4) follow-up. Haas 2004 suggested that 12 sessions of
manipulation was superior to three sessions for immediate
functional improvement in individuals with chronic cervicogenic
headache (SMD -1.15, 95% CI-2.27 to -0.03). Haas 2004 and Haas
2010 reported no significant results regarding the utilisation of
12 to 16 sessions of manipulation compared with three to eight
sessions at short- (low quality, 47 participants, SMD pooled -0.75,
95% CI -1.71 to 0.22) and intermediate-term (moderate quality,
50 participants, SMD pooled -0.61, 95% CI -1.38 to 0.17) follow-
up (Summary of findings 5). One trial assessed the eLects of six
sessions of manipulation conducted over three weeks compared
with six sessions of application of the activator instrument
(very low quality, 27 participants; Gemmell 2010); no significant
diLerences between groups were noted in functional improvement
at immediate-, short-, intermediate- and long-term follow-up for
those with subacute and chronic neck pain.

Global perceived e;ect

One trial assessed the eLects of four sessions of manipulation
conducted over two weeks compared with four sessions of
mobilisation (moderate quality, 177 participants; Leaver 2010) in
individuals with subacute to chronic neck pain. Results showed
no diLerences between groups at immediate- (SMD -0.18, 95%
CI -0.47 to 0.12) and intermediate-term (SMD -0.06, 95% CI -0.35
to 0.24) follow-up for global perceived eLect. Gemmell 2010
(very low quality, 36 participants) compared the eLectiveness
of manipulation, mobilisation and the activator instrument. This
study showed no significant diLerences between treatment groups
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at immediate-, short-, intermediate- and long-term follow-up in
global perceived eLect for those with subacute neck pain.

Patient satisfication

One trial (moderate quality, 269 participants; Hurwitz 2002)
assessed the eLect of 12 sessions of manipulation conducted over
six weeks compared with mobilisation (SMD -0.02, 95% CI -0.21
to 0.24). Findings showed no diLerences in short-term participant
satisfaction among those with subacute and chronic neck pain.

Quality of life

One trial (moderate quality, 176 participants; Leaver 2010) showed
no significant diLerences in quality of life between manipulation
and mobilisation at immediate-, short- (SMD 0.08, 95% CI -0.21 to
0.38), intermediate- (SMD -0.06, 95% CI -0.35 to 0.24) and long-
term follow-up for participants with subacute and chronic neck
pain. Gemmell 2010 (very low quality, 28 participants) compared
the eLects of six sessions of manipulation versus application
of the activator instrument conducted over three weeks. This
trial showed no diLerences in quality of life between groups
at immediate-, short-, intermediate- and long-term follow-up for
those with subacute neck pain.

Manipulation alone of cervical region versus exercise or other
physical medicine modalities

Pain

Single session

One trial assessed the eLects of a single session of cervical
manipulation compared with a single use of kinesio-tape (very low
quality, 76 participants; Saavedra-Hernández 2012JO) and showed
no significant diLerences in pain relief at immediate-term follow-
up for individuals with subacute or chronic neck disorders.

Multiple sessions

Five trials assessed the eLects of manipulation conducted over two
to 12 weeks against:

• exercise (moderate quality, 182 participants; Bronfort 2012);

• low-level laser therapy (low quality, 40 participants; Saayman
2011);

• TENS (very low quality, 70 participants; Chen 2007);

• acupuncture (very low quality, 43 participants; Muller 2005); and

• low-voltage electrical acupuncture (very low quality, 38
participants; Giles 1999).

Cervical manipulation was found to be no more eLective than
exercise (moderate quality, 216 participants; Bronfort 2012) at
immediate- (SMD -0.13, 95% CI -0.43 to 0.16), intermediate- (SMD
-0.16, 95% CI -0.45 to 0.13) and long-term (SMD 0.06, 95% CI
-0.23 to 0.35) follow-up. See Summary of findings 4. One trial
(low quality, 40 participants; Saayman 2011) assessed the eLects
of six sessions of manipulation conducted over three weeks
compared with six sessions of low-level laser therapy at short-term
follow-up for those with subacute and chronic neck pain; results
favoured manipulation plus low-level laser therapy and showed
no diLerences between manipulation and low-level laser therapy
alone. Chen 2007 (very low quality, 70 participants) demonstrated
that manipulation was more eLective than TENS for individuals
with chronic CGH at short-term (SMD -1.92, 95% CI -2.49 to -1.35)
follow-up. Manipulation was found to be no diLerent from low-

voltage electrical acupuncture (very low quality, 38 participants;
Giles 1999) immediately post treatment or from acupuncture (very
low quality, one trial, 43 participants; Muller 2005) in terms of pain
relief at long-term follow-up.

Function and disability

Single session

One trial (very low quality, 76 participants; Saavedra-Hernández
2012JO) demonstrated that use of kinesio-tape for seven days was
more eLective than performance of two manipulation techniques
to improve function immediately aUer treatment (SMD 0.46, 95% CI
0.01 to 0.92). This diLerence did not reach the clinically important
diLerence.

Multiple sessions

Manipulation was no more eLective than exercise (moderate
quality, 182 participants; Bronfort 2012) at immediate- (SMD -0.21,
95% CI -0.50 to 0.08), intermediate- (SMD -0.01, 95% CI -0.30 to
0.28) and long-term (SMD -0.02, 95% CI -0.31 to 0.27) follow-up.
Other studies reported no significant diLerences between groups
at any follow-up time point as follows. No diLerence in function
was noted between low-voltage electrical acupuncture (very low
quality, 38 participants; Giles 1999) immediately post treatment
and acupuncture (very low quality, 43 participants; Muller 2005)
at long-term follow-up. One trial (very low quality, 76 participants;
Saayman 2011) assessed the eLects of six sessions of manipulation
conducted over three weeks versus six sessions of low-level laser
therapy at short-term follow-up and showed a significant diLerence
favouring the combination of cervical manipulation plus low-level
laser therapy.

Global perceived e;ect

Despite the lack of data for statistical analysis, one trial (moderate
quality, 182 participants; Bronfort 2012) showed no diLerences for
this outcome between 12 weeks of manipulation and application of
a home exercise programme at long-term follow-up.

Participant satisfication

Bronfort 2012 (moderate quality, 182 participants) suggested that
12 weeks of cervical manipulation was superior to application of a
home exercise programme for participant satisfaction at long-term
follow-up in participants with acute or subacute neck pain.

Quality of life

One trial (moderate quality, 182 participants; Bronfort 2012)
showed no diLerences (SMD 0.0, 95% CI -0.29 to 0.29) between
cervical manipulation and a home exercise programme at
intermediate- and long-term follow-up.

Manipulation alone of thoracic region

Twelve trials looked at manipulation alone in the thoracic region.

Manipulation alone of thoracic region versus inactive control

Ten trials (six low risk of bias, four high risk of bias) assessed
manipulation alone versus an inactive control in the thoracic
region. See Summary of findings 2 .
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Pain

Single session

Three RCTs - two with low and one with high risk of bias -
assessed the eLects of a single session of manipulation. They were
clinically heterogeneous owing to disorder type and comparison
(see Figure 2). One trial found that manipulation decreased pain
when compared with placebo in participants with chronic neck
pain (low quality, 36 participants; Cleland 2005). Two trials showed
no diLerences between groups for manipulation when compared
with an inactive control (very low, 22 participants; Krauss 2008) and
when compared with same treatment in both arms (low quality, 82
participants; Saavedra-Hernandez 2012CR).

Multiple sessions

Seven RCTs - four with low and three with high risk of bias - assessed
the eLects of thoracic manipulation provided at multiple sessions
at three diLerent follow-up points (see Figure 2).

• Immediate follow-up: Two trials (low quality, 90 participants,
pooled SMD -3.46, 95% CI -4.13 to -2.79; Fernandez 2009;
Gonzalez-Iglesias 2009 JO) looked at eLects on acute pain and
found that results favoured the treatment group. Two trials (low
quality, 141 participants, pooled SMD -0.23, 95% CI -1.15 to 0.69;
Cheung Lau 2011; Parkin-Smith 1998) looked at chronic pain,

and the results were heterogeneous (I2 = 81%).

• Short-term follow-up: Four trials (moderate quality, 242
participants; Fernandez 2004 JWRD; Gonzalez-Iglesias 2009 JO;
Gonzalez-Iglesias 2009 MT; Masaracchio 2013) that looked at
acute and subacute neck pain, although assessed to be clinically

similar, were statistically heterogeneous (I2 = 84%). Pooled
results favoured the experimental group (SMD -1.46, -2.20 to
-0.71; NNTB 4 to 7; magnitude of eLect: small to medium). For
chronic neck pain, one trial (111 participants; Cheung Lau 2011)
looked at multiple sessions of thoracic manipulation compared
with the same treatment in both arms. Results showed a
decrease in pain in the experimental group.

• Intermediate follow-up: One trial (low quality, 111 participants;
Cheung Lau 2011) favoured the experimental group when
compared with the same treatment in both arms.

Function and disability

Six trials investigated the eLects of thoracic manipulation when
compared with a control.

Single session

One RCT with low risk of bias assessed the eLects of single-
session thoracic manipulation (see Figure 2). This trial (low quality,
82 participants; Saavedra-Hernandez 2012CR) found that thoracic
manipulation significantly favoured the experimental group when
function was assessed among participants with chronic neck pain.

Multiple sessions

Four RCTs assessed the eLects of multiple sessions of thoracic
manipulation at three follow-up periods (see Figure 2).

• Immediate follow-up: Two trials (low quality, 141 participants,
pooled SMD -0.52, 95% CI -0.85 to -0.18; Cheung Lau 2011;
Parkin-Smith 1998) looked at eLects on function/disability and
significantly favoured the experimental group for chronic neck
pain.

• Short-term follow-up: Four trials (moderate quality, 258
participants; NNTB 5, Cheung Lau 2011; NNTB 5, Gonzalez-
Iglesias 2009 JO; NNTB 5, Gonzalez-Iglesias 2009 MT; NNTB
4, Masaracchio 2013) looked at the eLects of thoracic
manipulation among participants with acute, subacute and
chronic neck pain. All four trials favoured or significantly
favoured the experimental group (pooled SMD -1.40, 95% CI
-2.24 to -0.55). The magnitude of eLect was small to medium
across varied outcome measures.

• Intermediate follow-up: One trial (low quality, 111 participants,
NNTB 5, magnitude small; Cheung Lau 2011) looked at the
eLects of thoracic manipulation among participants with
chronic neck pain and significantly favoured the experimental
group.

Quality of life

One trial investigated the eLects of thoracic manipulation when
compared with a control.

Multiple sessions

One RCT with low risk of bias assessed the eLects of multiple
sessions of thoracic manipulation at immediate-, short- and
intermediate-term follow-up (see Figure 2). This trial (low quality,
111 participants; Cheung Lau 2011) significantly favoured the
experimental group for chronic neck pain.

Subgroup analysis

ELects calculated in these meta-analyses tended to overestimate
the intervention eLect, as suggested by the asymmetrical
appearance of the funnel plots in Figure 3 (pain). Publication
bias, a type of reporting bias, was possible and could not
be ruled out. When considering disorder subtypes, all trials
except one (Fernandez 2004 JWRD) (WAD 2 or 3) discussed
neck pain. Therefore, subgroup analysis of this factor could
not be formally conductied through meta-regression. Very low-
quality evidence (one trial, 88 participants; Fernandez 2004 JWRD)
supported thoracic manipulation as an adjunct to individualised
physiotherapy care for pain reduction in acute/subacute WAD 2 or 3.

Manipulation alone of thoracic region versus mobilisation

Pain

Single session

One trial (moderate quality, 100 participants; Sillevis 2010) rated
as having low risk of bias concluded that a single session of
thoracic manipulation was comparable with thoracic mobilisation
for immediate pain relief among participants with chronic non-
specific neck pain.

Manipulation alone of thoracic region versus mobilisation

Pain

Multiple sessions

One trial (very low quality, 41 participants; Savolainen 2004)
with high risk of bias concluded that four sessions of thoracic
manipulation over four weeks led to similar pain outcomes when
compared with instructed exercise conducted over an undisclosed
period for participants with neck pain of undefined duration at
long-term follow-up.

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Mobilisation alone of cervical region

Nine trials - five with low (Coppieters 2003; David 1998; Hurwitz
2002; Kanlayanaphotporn 2009; Kanlayanaphotporn 2010a) and
four with high risk of bias (Bitterli 1977; Cassidy 1992; Egwu 2008;
Sterling 2001) - met the inclusion criteria.

Mobilisation alone of cervical region versus inactive control

Two trials looked at mobilisation alone of the cervical region versus
an inactive control. Both trials had high risk of bias (Bitterli 1977;
Sterling 2010).

Pain

One trial (very low quality, 18 participants; Bitterli 1977) reported
no additional pain relief when mobilisation was used as an
adjunct to manipulation in participants with chronic CGH or
degenerative changes immediately following the treatment period.
In one trial (low quality, 39 participants; Sterling 2001), results
favoured inactive control when compared with manual contact for
participants with subacute/chronic neck pain - WAD 2.

Mobilisation alone of cervical region versus medical injection

Pain

Multiple sessions

Lee 2013 (very low quality, 33 participants) concluded that
mobilisation using the proprioceptive neuromuscular facilitation
technique was more eLective than trigger point intramuscular
injection of lidocaine (SMD -1.05, 95% CI -1.96 to -0.15) for
participants with neck pain with myofascial pain syndrome.

Function

No significant diLerence in function was found when this
mobilisation approach was compared with intramuscular injection
in one trial (very low quality, 33 participants; Lee 2013).

Mobilisation alone of cervical region versus mobilisation and
other manual techniques

Pain

Single session

Three trials assessed the eLect of one session of one mobilisation
technique versus another at a randomly chosen segment in
participants with chronic neck pain.

• Mobilisation at most symptomatic segment versus mobilisation
at randomly chosen segment (low quality, 48 participants;
Aquino 2009).

• Central posterior-to-anterior (PA) passive accessory movement
mobilisation technique versus random PAs at the same segment
(low quality, 60 participants; Kanlayanaphotporn 2010a).

• Ipsilateral PAs versus random PAs at the same segment (low
quality, 60 participants; Kanlayanaphotporn 2009).

• Mobilisation perpendicular to the facet plane at the most
symptomatic segment versus the same mobilisation three levels
above or below (low quality, 126 participants; Schomacher
2009).

None of these studies demonstrated significant diLerences
between groups for reducing neck pain. Two studies compared
the eLectiveness of one mobilisation technique versus another

mobilisation technique in individuals with chronic neck pain
(Kanlayanaphotporn 2009; Kanlayanaphotporn 2010a). One study
showed no significant diLerences in pain reduction when an
ipsilateral PA mobilisation was compared with one of three
randomly selected mobilisation techniques: ipsilateral PA, central
PA or contralateral PA (Kanlayanaphotporn 2009). Another study by
the same authors demonstrated no significant change in pain when
comparing central PA mobilisation versus one of the three random
mobilisation techniques (Kanlayanaphotporn 2010a). Although
statistically not significant, the mean achieved a minimal clinically
important change, and post hoc analysis using an interaction plot
favoured PA mobilisations over random mobilisation for neck pain
during movement.

Multiple sessions

Seven trials assessed the eLects of one mobilisation technique
against another manual therapy technique. These studies reported
the following varied results.

• Massage - light manual therapy (very low quality, 22
participants; Madson 2010; 36 participants, Youssef 2013):
Youssef 2013 concluded that mobilisation was more eLective
than a massage regimen consisting of six phases at immediate
follow-up (SMD -2.89, 95% CI -3.85 to -1.93) for chronic CGH, and
Madson 2010 noted no diLerence (SMD -0.52, 95% CI -1.35 to
0.32) when using eLleurage, stroking and pétrissage for chronic
neck pain.

• One technique versus another - anterior-to-posterior (AP)
accessory movements, PA transverse and cervical rotational
oscillatory techniques (low quality, 95 participants; Egwu 2008):
Egwu 2008 concluded that use of an AP unilateral pressure
technique was more eLective for pain relief immediately post
treatment when compared with rotation or transverse pressure
(RR 0.36, 95% CI 0.18 to 0.72) aUer multiple sessions of
mobilisation given twice a week for a maximum of four weeks.

• Activator instrument (very low quality, 28 participants; Gemmell
2010): One trial (31 participants; Gemmell 2010) showed no
significant diLerence between mobilisation and the Activator
instrument for pain relief at immediate-, short-, intermediate-
and long-term follow-up among those with subacute neck pain.

• Manual therapy to the TMJ (very low quality, 38 participants; von
Piekartz 2011): Study authors concluded that manual therapy to
the TMJ among individuals with chronic CGH with a minimum
of one of the four signs of a TMJ disorder was more eLective
than manual therapy to the cervical spine immediately post
treatment (SMD 2.27, 95% CI 1.43 to 3.10, NNTB 2) and at
intermediate-term (SMD 3.55, 95% CI 2.50 to 4.61, NNTB 2)
follow-up.

• Various multi-modal approaches: Hurwitz 2002 (moderate
quality, 133 participants) compared the eLectiveness of
mobilisation versus manipulation as an adjunct treatment to
heat, manipulation plus electrical muscular stimulation (EMS)
and manipulation plus heat and EMS. This study showed
no significant diLerences in pain relief between treatment
groups of participants with subacute or chronic neck pain at
intermediate-term follow-up. Additionally, Cassidy 1992 (low
quality, 100 participants) compared manipulation versus a
muscle energy technique and reported no diLerence in pain
measures immediately following the treatment period for
chronic neck pain.
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Function and disability

Single session

We found no trial.

Multiple sessions

The following four trials assessed the eLects of mobilisation against
various manual therapy approaches; three suggested no significant
results at any time point, and one (von Piekartz 2011) favoured
manual therapy to the TMJ.

• Manual therapy to the TMJ (very low quality, 38 participants;
von Piekartz 2011): Investigators found that manual therapy
to the TMJ was more eLective than manual therapy to the
cervical spine immediately post treatment (SMD 1.35, 95% CI
0.64 to 2.06, NNTB 5) and at intermediate-term (SMD 2.22, 95%
CI 1.39 to 3.04, NNTB 4) follow-up. Participants in this trial had
cervicogenic headache with at least one sign or symptom of TMJ
disorder.

• Massage - light manual therapy (very low quality, 23
participants; Madson 2010; 36 participants, Youssef 2013).

• Activator instrument (very low quality, 31 participants; Gemmell
2010).

Global perceived e;ect

Two small trials compared the impact of one session of one PA
mobilisation technique versus a random mobilisation technique
on global perceived eLect in individuals with chronic neck
pain at immediate follow-up (low quality, 120 participants;
Kanlayanaphotporn 2009; Kanlayanaphotporn 2010a). Researchers
reported no significant results for global perceived eLect.

Mobilisation alone of cervical region versus exercise and other
physical medicine modalities

Pain

Single session

One trial assessed the eLect of one session of mobilisation
against pulsed ultrasound (low quality, 20 participants; Coppieters
2003). Researchers investigated neural dynamic mobilisation in
20 participants with acute and chronic neck pain and found
a non-significant diLerence in pain reduction when compared
with pulsed ultrasound. Although results were not statistically
significant, the mean achieved a minimal clinically important
diLerence (suggesting possible type 2 error).

Multiple sessions

Five trials assessed the eLects of mobilisation against:

• acupuncture (low quality, 51 participants; David 1998): no
diLerence in pain reduction when mobilisation was compared
with acupuncture for subacute or chronic neck pain including
WAD at long-term follow-up;

• exercise (very low quality, 20 participants; Ragonese 2009): no
significant diLerence for cervical radiculopathy at immediate-
term follow-up (Summary of findings 4);

• TENS (very low quality, 87 participants; Escortell-Mayor 2011):
no significant diLerence for chronic neck pain.

• shock wave therapy (very low quality, 33 participants; Lee
2013): cervical neuromuscular mobilisation technique possibly

favoured over extracorporeal shock wave therapy at immediate
post treatment for myofascial pain in the upper trapezius; and

• cervical traction (very low quality, 26 participants; Shin 2006):
Chuna manual therapy found more eLective than cervical
traction immediately post treatment for a herniated cervical
disc.

Function and disability

None of the following trials (acupuncture: low quality, 51
participants; David 1998; exercise: very low quality, 20 participants;
Ragonese 2009; TENS: very low quality, 87 participants; Escortell-
Mayor 2011; shock wave therapy: very low quality, 33 participants;
Lee 2013) suggested significant results at any time point.

Patient satisfaction

One study (very low quality, 89 participants; Escortell-Mayor 2011)
assessed the eLects of 10 sessions of mobilisation conducted over
four weeks compared with utilisation of TENS at the cervical region.
Investigators showed no significant results for utilisation of TENS at
intermediate-term (RR 1.09, 95% CI 0.96 to 1.23) follow-up in terms
of patient satisfaction among those with chronic neck pain.

Quality of life

One trial compared the eLects of 10 sessions of mobilisation
conducted over four weeks versus utilisation of TENS at the
cervical region (very low quality, 83 participants; Escortell-Mayor
2011). Researchers showed no diLerences at immediate- and
intermediate-term follow-up for quality of life among those with
chronic neck pain. David 1998 (low quality, 51 participants) showed
no significant results when comparing mobilisation of the cervical
region versus acupuncture at intermediate-term (RR 1.07, 95% CI
0.48 to 2.35) follow-up.

Other considerations

Adverse events

When researchers looked at mobilisation and manipulation versus
an inactive control, they reported the number of participants
experiencing side eLects in 9.5% (2/18) of trials. One trial (Cheung
Lau 2011) reported no side eLects, and another trial (Saavedra-
Hernandez 2012CR) reported benign and transient side eLects,
including increased neck pain (one in the control group) or
increased neck fatigue (one in the intervention group). The rate
of rare but serious adverse events such as strokes or serious
neurological deficits could not be established from our review
data; the power to detect any serious events is too low in these
RCTs, and strict RCT procedures might prevent occurrence of such
serious complications. When investigators contrasted mobilisation
and manipulation against another comparison treatment, they
noted that 35% (12/34) of participants experienced adverse events.
Ten trials reported benign and transient adverse events for
manipulation (Bronfort 2012; Cassidy 1992; Chen 2007; Giles 1999;
Haas 2004; Hurwitz 2002; Leaver 2010; Puentedura 2011; Saayman
2011; Shin 2006). Among participants receiving manipulation, 22%
(105/469 participants) experienced adverse events. Four trials
reported benign and transient adverse events for mobilisation
(David 1998; Hurwitz 2002; Leaver 2010; Schomacher 2009). Among
participants receiving mobilisation, 11% (42/390 participants)
experienced adverse events. All adverse events reported for
manipulation or mobilisation were benign and transient and were
included for both interventions: increased neck pain, soreness,
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headache, stiLness, dizziness, nausea, paraesthesia, upper limb
pain, fatigue, mid-lower back pain and "unpleasant change in
spinal posture".

Cost of care

The 51 trials included in this review reported no direct measures of
the cost of care.

D I S C U S S I O N

Summary of main results

The objective of this literature review was to evaluate the eLects of
manipulation or mobilisation as a single treatment option versus
a control intervention or versus other treatment interventions
for neck pain. Review authors found support for use of thoracic
manipulation versus control for neck pain, function and quality
of life. Results for cervical manipulation and mobilisation versus
control were few and diverse. We could not rule out publication
bias. Findings suggest that manipulation and mobilisation produce
similar results. Multiple cervical manipulation sessions provide
slightly better improvement over certain medications such as
varied combinations of non-steroidal anti-inflammatory drugs
(NSAIDs), analgesics, opioids and muscle relaxants. In lieu of
serious adverse event risk for manipulation and in the light of
evidence suggesting that mobilisation and manipulation produce
similar results, further high-quality research exploring mobilisation
is needed.

Overall completeness and applicability of evidence

How do we as meta-analysts reconcile the various models of care?
We noted that use of unimodal approaches was not common in
clinical practice, although they are essential elements for teasing
out which therapeutic item or combination works best. Typical
conservative care takes a more holistic clinical approach and
includes a treatment continuum (Jovey 2002) - that is, physical,
psychological and pharmacological - starting with treatments
that are most available, least expensive and least invasive and
that produce the fewest side eLects. Our review authors have
acknowledged these diversities and have noted the following
emerging questions.

How do we know when mobilisations will be e"ective? This remains
unclear, as only two additional trials were discovered by this
search. Meta-analyses, subgroup analyses and sensitivity analyses
continue to be hampered by the wide spectrum of comparisons,
treatment characteristics and dosages. Until the number of high-
quality studies within individual subgroups of neck pain increases,
we will not be able to provide strong conclusions about which
groups benefit most from manipulation or mobilisation. Cleland
2007 and Puentedura 2012 developed clinical prediction rules
for use of thoracic manipulation in the treatment of neck pain.
Similar studies investigating clinical prediction rules for other
mobilisations or manipulations in varied neck pain populations
would help clinicians to determine when to manual therapy should
be utilised.

What is the ideal mobilisation or manipulation?Our review showed
that one technique was frequently compared with another in head-
to-head comparisons of single techniques or combined treatment
approaches. The answer to this question remains unclear, but
evidence suggests that anterior-posterior (AP) or posterior-anterior

(PA) mobilisations may be more eLective for reducing pain than
transverse or rotational mobilisations. We believe that continued
research is needed to perform head-to-head comparisons between
the most viable techniques or approaches.

What is the optimal "dosage"? What are the optimal "clinical
parameters" for a given technique category? We still do not know
how to answer these questions. Data on pain relief gathered to date
reveal that the most commonly reported factors were frequency
(total number of sessions) and duration (total number of weeks).
We noted that levels of these two factors measured at various
follow-up periods were as follows: manipulation to cervical region
alone: one to 18 sessions; one day to nine weeks; manipulation of
thoracic region alone: one to 15 sessions; one day to three weeks;
mobilisation of cervical region alone: one to six sessions; one day
to six weeks. The ideal dosage for cervical manipulation, thoracic
manipulation or cervical mobilisation for treatment of cervical
pain could not be determined when existing controlled trials were
evaluated. Pilot studies of mobilisation and manipulation exploring
the minimally eLective dose and the optimal dose should be
conducted before a larger trial is undertaken. These pilot studies
would serve a purpose similar to that of the small dose-finding
studies conducted as part of pharmaceutical trials used to establish
a minimally eLective dose. One such pilot study (Haas 2004)
provided preliminary support for a larger trial assessing 12 sessions
and nine sessions over three sessions of cervical manipulation.

A systematic review of adverse events (Carlesso 2010) noted that
ascertainment bias may compromise the credibility of current
studies. More trials are required to report on adverse events if meta-
analysis is to be useful for obtaining a summary estimate of minor
adverse events. Two recent randomised trials have noted that
transient minor side eLects such as increased treatment soreness
are common (Paanalahti 2014; Walker 2013). These studies and
one systematic review support the theory that the occurrence of
catastrophic events is rare (Carlesso 2010). Vertebrobasilar artery
stroke following manipulation is a rare event (Cassidy 2008).
Nevertheless, craniocervical arterial dissections as sequelae of
cervical manipulation occur and should be managed (Albuquerque
2011; Rushton 2012). Conclusive evidence is lacking for a strong
association between neck manipulation and stroke (Haynes 2012),
and smaller randomised trials are unlikely to detect rare adverse
events. From surveys and review articles, the risk of a serious
irreversible complication (e.g. stroke) of cervical manipulations
has been reported to vary from one adverse event in 3020 to
one in 1,000,000 manipulations (AssendelU 1996; Gross 2002b).
Reporting of serious adverse events continues to be required. As
emerging literature shows that manipulation and mobilisation are
valuable additions to patient care options, new trials are necessary
to determine economic and risk advantages derived from using
manipulation or mobilisation techniques to treat neck pain.

Quality of the evidence

The overarching limitation noted in this review is that only five of
the 51 trials included a sample size of more than 100 participants.
Many trials were extremely small (20 to 30 participants). The quality
of evidence is strongly limited by the large number of small trials.

The randomisation technique was appropriate and was adequately
described in 65% (33/51), and allocation concealment was
suLiciently detailed and appropriate in 45% (23/51) of studies.
These criteria are important for minimising selection bias, so that
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treatment is applicable to the general population. Without rates of
randomisation and allocation concealment, it is unclear whether
groups had baseline comparability, and whether study results are
applicable to the general patient population.

Many biases (detection and performance biases) are inherent in
trials and tend to overestimate the trial eLect. A dominant bias
in the studies included in this review was lack of blinding of
participants (45/51) and therapists (100%). Blinding is diLicult to
perform in a randomised controlled trial examining manipulation
or mobilisation versus control. Blinding of both participants and
therapists minimises performance bias as the result of diLerences
in actual treatment provided to groups and expectations of
treatment. Given lack of blinding of participants and therapists,
it is important to blind outcome assessors to ensure that no
detection bias is present; however, only 12% of studies (6/51)
blinded the assessor. This occurred in large part because many
of the assessors were actually the participants themselves as
required by the outcome measures (Neck Disability Index (NDI),
visual analogue scale (VAS), Short Form (SF)-36) used in various
trials. Researchers can minimise this bias by integrating observer-
based outcomes, especially those pertaining to function and
disability. Many pain trials use self reported outcomes; this makes
it hard to protect against detection bias. Similarly, if one is to
conclude that treatment eLects in fact were due to the intervention,
thereby reducing performance bias, it is important to avoid co-
interventions. Thirty-one per cent (16/51) of the included studies
explicitly avoided co-interventions. Based on the relatively short
nature of physiotherapeutic interventions, it would be crucial to
avoid co-interventions that otherwise may confound study results.
Timing of outcome assessments is one of the dominant flaws
leading to overestimation of the eLects of care. In 37% (19/51) of
trials, outcomes were assessed for single-session trials, resulting in
overestimation of the treatment eLect size.

As this review is examining manipulation or mobilisation versus an
inactive control or an active treatment, compliance with treatment
must be evaluated if strong conclusions are to be provided. Of
the 51 trials included in our review, compliance was monitored
and acceptable in 45% (23/51). To ensure compliance, investigators
had to track how oUen the participant came into the clinic to
receive manipulation or mobilisation, and whether the participant
received any other treatment during the entire length of the
study. The most common method of tracking a patient’s treatment
schedule is by using a diary. This method was rarely reported in the
included trials.

Our group has observed three positive advances in recent years.
Trials have become larger, have demonstrated lower risk of bias
(20/51) and have used self reported ratings (e.g. pain, disability
self report questionnaires, global perceived eLect) as primary
outcomes on a more consistent basis.

Most of our 51 trials were conducted immediately post treatment.
With no long-term follow-up studies, it is hard for therapists to
make a judgement in terms of using a particular technique in their
practice. Single-session trials using manipulation are few. Many
of the benefits of a single manipulation are neurophysiological.
Future investigators need to look at the optimal dosage to
maximise the eLects of manipulation or mobilisation. The very
low to low quality of evidence for cervical manipulation and
the moderate quality of evidence for thoracic manipulation in
treating neck pain can leave a professional therapist with a level

of uncertainty. The relevance of the evidence remains in question
because (1) participants in manual therapy trials are not blinded
as a result of the nature of the intervention being delivered;
and (2) primary outcome measures are oUen self reported (i.e.
pain), causing the participant to technically become ‘the outcome
assessor’ who is not blinded to previous measures.

Potential biases in the review process

We used two independent review authors who were trained in the
process and employed standardised forms. The eLectiveness of
this strategy was confirmed by strong agreement (kappa analysis)
between review authors. We further attempted to limit systematic
error by searching for both published and unpublished literature.
Randomised controlled trials oUen go unpublished if they do not
yield positive results.  Searching the grey literature makes the
results of systematic reviews more comprehensive.

Selection bias was avoided for citation screening and full-text
screening, as each phase was conducted in duplicate and with
fair to good agreement. Language bias was avoided to the extent
of including all languages during study selection; however, we
did not search non-English databases (i.e. Chinese databases). In
this update, we captured one non-English trial (Mansilla-Ferragud
2008). It is also important to analyse the risks inherent in and the
limitations of our systematic review update. A sweeping literature
search is important for obtaining the full spectrum of results of
applying manipulation or mobilisation for neck pain. Accordingly,
it is important that an eLort be made to search multiple language-
based databases.

In our grey literature search, one non-published thesis (Khoury
2002) was uncovered but did not meet our selection criteria.
Publication bias cannot be ruled out. The asymmetrical
appearance of the funnel plot (see Figure 3) suggests the presence
of publication bias. Publication bias was a matter of concern during
the systematic review process. Many study authors tend to submit
only trials with positive results for publication in peer-reviewed
journals. This can lead to overestimation of results. Fewer than 10
trials were included in each plot, further reducing the meaning of
these data. Additionally, nine of 13 trials listed as ongoing trials
(those conducted longer than five years ago) conducted during
the period from 1995 to 2010 (Groeneweg 2010; Gudavalli 2006 ;
Guerriero 1997; Kjellman 1997 ; Nagy 2000 ; Scott-Dawkins 1997
; Shammsuddin 2010; Stokke 1995 ; Tanaka 1995) may further
support the notion of publication bias, especially if a “worse-case
scenario” that all trials are negative is considered. As we know,
many negative trials never reach publication. Note that we did
search the Internet and databases for all trials included in the
’ongoing’ list, and we wrote to each study author but received no
response.

Sources of random error were limited by use of two independent
review authors who used a standardised tool during the data
extraction process. Reliability of the risk of bias tool was assessed
by Graham 2012 for the Cervical Overview Group (COG) and was
considered acceptable. Last, we predetermined our primary and
secondary outcomes; this limited the random error associated with
accepting articles that discussed a broad variety of outcomes.

Future updates of our review could benefit from addressing a
diverse range of factors that may help to reduce systematic error. It
may be appropriate, for example, to examine the pattern of results
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based on country of origin, and to explore why this pattern exists.
Additional possibilities include examining results on the basis
of therapist experience or provision of primary care as opposed
to secondary care. Pooling of results according to type of neck
disorder and length of injury may or may not be important for
the magnitude of eLects. Furthermore, risk of time lag bias means
that positive trials may be published faster than negative trials. It
is important to search the grey literature to find all trials. Future
updates will be more informative if review authors can identify a
greater number of trials related to the topic under review. Last, in
the future, we must scrutinise studies on the basis of conflicts of
interest due to funding from donors.

Agreements and disagreements with other studies or
reviews

For acute whiplash-associated disorder (WAD), we retrieved no
evidence (0 trials; Shaw 2010). Although we assessed 15 trials
on WAD, we found no trials that reported on mobilisation or
manipulation provided as a single stand-alone therapy compared
with inactive treatment or other treatment interventions. For
subacute WAD, weak evidence favoured manipulation in the short
term; concerns regarding the rigor of methods used were noted
(weak quality, one trial; Teasell 2010). Our findings are consistent
with this evidence.

For cervical radiculopathy, no evidence was found on manipulation
or mobilisation compared with inactive treatment. However, we
found one trial (Ragonese 2009) suggesting that mobilisation alone
is equal to exercise alone at short-term follow-up for pain. This very
low quality of evidence statement is consistent with findings of the
Thoomes 2013 systematic review on all forms of intervention for
cervical radiculopathy.

For people with acute, subacute and chronic neck pain,
manipulation more eLectively reduced pain immediately following
treatment when contrasted with inactive treatment (low to
moderate quality, four trials; Clar 2014; Furlan 2012). Posadzki
2011 (one trial) compared one osteopathic manipulation versus
a sham ultrasound and reported significant longitudinal change
for individuals with chronic neck pain. We found eight trials
assessing non-specific neck pain and suggesting that a single
manipulation reduces pain more eLectively immediately post
treatment or in the short term compared with a control. We suggest
that evidence continues to be of lowor very lowquality, as trial
results could not be pooled. Furthermore, when we compared the
eLectiveness of several sessions of manipulation versus several
sessions of mobilisation, we found high- to moderate-quality
evidence showing that these two manual therapy interventions
are equally eLective in improving pain, function, quality of life,
patient satisfaction and global perceived eLect. These findings are
consistent with those of the Neck Pain Task Force review (Hurwitz
2008) and Furlan 2012 systematic review. We found moderate-
quality evidence suggesting that manipulation is superior to
medication (NSAIDs and analgesics) for pain relief at immediate-,
intermediate- and long-term follow-up based on findings of a
large trial (Bronfort 2012) and two smaller trials (Giles 1999;
Madson 2010). Our findings contrast with those of Furlan 2012,
who concluded that manipulations are similar to medication in
providing pain relief at short-term follow-up.

We agree with Scholten Peeters 2013 and Walser 2009 that
thoracic manipulation is beneficial when contrasted with a placebo

intervention, but we noted no diLerences from other treatment. We
found one trial that favoured cervical manipulation over thoracic
manipulation (Puentedura 2011) and two trials that showed
thoracic manipulation to be equally eLective when compared with
thoracic mobilisation (Sillevis 2010) and with exercise (Savolainen
2004). The findings of Huisman 2013 were comparable with our
own.

For participants with acute/subacute or chronic or mixed non-
specific neck pain, mobilisation reduced pain when contrasted
with no treatment (low quality, three trials; Furlan 2012). However,
no diLerence in chronic non-specific neck pain was noted when
mobilisation was contrasted with placebo (low quality, one trial;
Furlan 2012). Contrary to this finding, our review found two
trials (57 participants) provided low- or very low-quality evidence
showing no pain relief.  Finally, we found that certain forms
of mobilisation (AP) are superior to other forms (rotatory or
transversal mobilisation) for providing pain relief at immediate
follow-up. To our knowledge, no other systematic review has
reported this very low level of evidence finding.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

What is beneficial?For individuals with acute/subacute neck pain,
thoracic manipulation provided short-term neck pain relief, and
for those with acute and chronic neck pain, it further improved
function when contrasted with an inactive control. For acute/
subacute neck pain, multiple sessions of cervical manipulation
provided better pain relief and functional improvement than were
attained with certain oral medications such as varied combinations
of NSAIDs, analgesics, opioids and muscle relaxants at immediate-,
intermediate- and long-term follow-up.

What has a similar e"ect? For individuals with acute and chronic
neck pain, cervical manipulation versus mobilisation produced
similar results in neck pain reduction, functional improvement,
quality of life and global perceived eLect at immediate-, short- and
intermediate-term follow-up. A similar pattern was observed when
thoracic mobilisations were contrasted with thoracic manipulation
techniques in chronic neck pain. Given the risk of rare but
devastating adverse events linked to cervical manipulation,
cervical mobilisation may be the technique of choice when
treatment of the cervical region is needed. As minor transient
adverse events appeared to be similar in the thoracic region, both
thoracic mobilisation and manipulation appear to be reasonable
options for the treatment of patients with neck pain.

Implications for research

Meta-analysis of data across trials and sensitivity analysis were
hampered by the wide spectrum of comparisons, treatment
characteristics and dosages. Factorial designs would help
determine active treatment agent(s) within a treatment mix.
Phase II trials would help to identify the most eLective treatment
characteristics and dosages. Greater attention to methodological
quality continues to be needed, as is protection against publication
bias. Study designs of highest quality are needed to assess eLicacy
for mobilisation in neck pain. As manipulation has the potential to
produce serious adverse eLects, and as the present evidence shows
no diLerence in eLectiveness when compared with mobilisation,
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we suggest that additional trials on manipulation would be a
matter of secondary priority.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Type of trial: RCT
Number analysed/randomly assigned: 48/48
Intention-to-treat analysis: calculated

Participants Chronic non-specific cervical disorder

Interventions INDEX TREATMENT
Mobilisation at most symptomatic cervical vertebral level (B): technique: anterior central vertebral
pressure, posterior-anterior unilateral pressure and transversal vertebral pressure; technique selected
at physiotherapist’s discretion, indications by Maitland et al.; timing: at baseline; frequency: 1 session;
route: cervical spine

COMPARISON TREATMENT

Mobilisation randomly chosen at cervical vertebral level (A): technique: posterior-anterior central ver-
tebral pressure, posterior-anterior unilateral pressure and transversal vertebral pressure; technique se-
lected at physiotherapist’s discretion, indications by Maitland et al.; timing: at baseline; frequency: 1
session; route: cervical spine

CO-INTERVENTION: not applicable (N/A)

Duration of treatment: 1 day, 1 session
Duration of follow-up: 0 days

Outcomes PAIN (during most painful movement, 11-point pain scale, 0 to 10)

Baseline mean: A 6.2, B 6.04

End of study mean: A 3.58, B 3.37

Absolute benefit: A 2.62, B 2.67

Reported results: not significant

SMD (A vs B): 0.07 (95% CI -0.49 to 0.64)

FUNCTION: not reported (NR)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Aquino 2009 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not adequately designed; page 96, middle column, paragraph 2

Allocation concealment
(selection bias)

Unclear risk Not adequately designed; page 96, middle column, paragraph 2

Blinding of Participants
(performance bias)

Unclear risk Participant blinding not described but possible

Blinding of Personal (per-
formance bias)

High risk Study authors state that care providers were blinded; however, we believe this
was not possible because treatment was provided at the discretion of the ther-
apist

Blinding of the Outcome
assessor (detection bias)

Unclear risk Participant is the assessor

Incomplete outcome data
(attrition bias)

Low risk Pre-post design; Figure 1

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1 and Table 3

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Aquino 2009  (Continued)

 
 

Methods Type of trial: quasi-RCT
Number analysed/randomly assigned: 24/30
Intention-to-treat analysis: calculated

Participants Chronic neck pain with headache or degenerative changes (spondylogenic)

Interventions INDEX TREATMENT
Group A (A): technique: manipulation as described by Maigne; frequency: 1 session/wk; dose: mean 6.2
manipulations over 3.2 sessions; route: cervical spine

Group B (B): technique: manipulation; frequency: 1 session/wk; dose: mean 7.2 manipulations over 3.8
sessions; route: cervical spine

Bitterli 1977 
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COMPARISON TREATMENT
Group C (C): wait list control

CO-INTERVENTION: none

Duration of treatment: 3 weeks, 3 to 4 sessions
Duration of follow-up: 12 weeks

Outcomes PAIN (VAS, 0 to 100)

Baseline mean: A 60.50, B 64.40, C 57.60

End of study mean: A 38.50, B 27.80, C 43.50

Absolute benefit: A 22.0, B 36.6, C 14.1

Reported results: not significant

SMD (A vs C): -0.18 (95% CI-1.12 to 0.75) (power 10%)
SMD (A vs B): 0.36 (95% CI-0.58 to 1.30) (power 7%)
SMD (B vs C): -0.54 (95% CI-1.43 to 0.36) (power 10%)

FUNCTION: NR

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: Manipulation and mobilisation were well tolerated, with the customary reaction of mini-
mal benign reaction lasting less than 24 hours (RR 1.34, 95% CI 0.77 to 2.34)

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Draw lots; even chance of getting assigned to 1 of 3 groups

Allocation concealment
(selection bias)

High risk Not concealed

Blinding of Participants
(performance bias)

High risk VAS pain; not blind to participant

Blinding of Personal (per-
formance bias)

High risk Not blind

Blinding of the Outcome
assessor (detection bias)

High risk Participant is outcome assessor for VAS pain

Incomplete outcome data
(attrition bias)

Low risk See Table 1, page 260, for complete data

Bitterli 1977  (Continued)
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Randomized Participants
analysed were allocated
(attrition bias)

High risk ITT not reported

Selective outcome (report-
ing bias)

Unclear risk No previous protocol

Similar groups at base-
line?

Low risk Presented in text, page 260, 2nd column, 2nd paragraph.

co-interventions avoided
or similar?

Low risk No co-intervention was noted

Compliance acceptable? High risk Not assessed

Similar timing of outcome
assessment?

Low risk All groups were measured at similar time points

Bitterli 1977  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 147/272
Intension-to-treat analysis: calculated

Participants Acute/subacute mechanical neck pain (grade I or II according to Bone and Joint Decade 2000-2010 Task
on Neck Pain and Its Associated Disorders classification)

Interventions INDEX TREATMENT
Spinal manipulation therapy (A): technique: low-amplitude spinal adjustments (high-velocity type of
joint thrust manipulation) and mobilisation. Specific spinal level to be treated was leU to the discretion
of the provider. Light-soU massage, assisted stretching and cold and hot packs to facilitate manipula-
tion treatment; timing: at baseline; frequency: leU to the provider's discretion (mean visits = 15.3); du-
ration: 15 to 20 minutes; route: cervical spine and thoracic spine

COMPARISON TREATMENT

Medication (B): technique: NSAID, acetaminophen or both. Second line of therapy for those who did
not respond was narcotic medication. Muscle relaxants were also used (choice made by the physician);
timing: at baseline; frequency: leU to the physician's discretion (mean visits = 4.8); dose: choice made
by the physician; duration: 15 to 20 minutes (included brief history and examination); route: oral

Home exercise (C): technique: self mobilisation exercise (gentle controlled movement) of the neck and
shoulder (neck retraction, rotation, extension, flexion, lateral bending motions and scapular retrac-
tion with no resistance); timing: at baseline; frequency: 6 to 8 times per day; dose: 5 to 10 rep/exercise;
route: cervical and shoulder joint

CO-INTERVENTION: avoided in trial design: additional treatment for neck pain from non-study health-
care providers, 4 participants (n = 3 in the medication group and n = 1 in the HEA group) reported to vis-
it other healthcare providers during 12-week interventions; by week 52, participants in each treatment
group sought additional health care after completing the treatment phase (n = 18 in the SMT group, n =
14 in the medication group, n = 17 in the HEA group)

Duration of treatment: maximum 12 weeks; number of treatment sessions was leU to the discretion of
the provider
Duration of follow-up: 40 weeks

Outcomes PAIN (NRS, 0 to 10)

Bronfort 2012 
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Baseline mean: A 5.27, B 4.93, C 5.05

End of study mean: A 1.60, B 2.14, C 1.92

Absolute benefit: A 3.67, B 2.79, C 3.13

Reported results: significant favouring A over B at IP and LT

SMD (A vs C): IP -0.13 (95% CI -0.43 to 0.16), IT -0.16 (95% CI -0.45 to 0.13), LT 0.06 (95% CI -0.23 to 0.35)

SMD (A vs B): IP -0.34 (95% CI -0.64 to -0.05), IT -0.21 (95% CI -0.50 to 0.08), LT -0.32 (95% CI -0.61 to
-0.02); NNTB 12

FUNCTION (NDI, 0 to 50)

Baseline mean: A 24.22, B 25.12, C 25.12

End of study mean: A 9.99, B 11.07, C 10.20

Absolute benefit: A 14.23, B 14.05, C 14.92

Reported results: significant favouring A over B at IP and IT

SMD (A vs C): IP -0.21 (95% CI -0.50 to 0.08), IT -0.01 (95% CI -0.30 to 0.28), LT -0.02 (95% CI -0.31 to 0.27)

SMD (A vs B): IP -0.35 (95% CI -0.64 to -0.06), IT -0.30 (95% CI -0.59 to -0.00), LT -0.11 (95% CI -0.40 to
0.18); NNTB 15

GPE (9-point scale, 1 to 9)

End of study mean: A 2.22, B 2.57, C 2.43

Reported results: significant improvement favouring A over B

PATIENT SATISFACTION (7-point scale, 1 to 7)

End of study mean: A 1.67, B 2.48, C 2.06

Reported results: significant improvement favouring A over B

QoL (PCS component of SF-36, 0 to 100)

Baseline mean: A 43.36, B 46.27, C 45.31

End of study mean: A 52.51, B 51.13, C 52.48

Absolute benefit: A 9.15, B 4.86, C 7.17

Reported results: not significant

SMD (A vs C): IP 0.08 (95% CI -0.21 to 0.37), IT -0.05 (95% CI -0.35 to 0.24), LT 0.00 (95% CI -0.29 to 0.29)

SMD (A vs B): IP 0.14 (95% CI -0.15 to 0.43), IT 0.22 (95% CI -0.07 to 0.51), LT 0.19 (95% CI -0.10 to 0.49)

SIDE EFFECTS

Aggravation of pain: A 28/91, B 0/90, C 37/91  

Headache: A 5/91, B 0/90, C 3/91 

Stiffness: A 5/91, B 0/90, C 4/91 

Not specified: A 4/91, B 5/90, C 0/91   

Paraesthesia: A 2/91, B 0/90, C 3/91

Nausea: A 1/91, B 5/90, C 1/91   

Bronfort 2012  (Continued)
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Crepitus: A 0/91, B 0/90, C 3/91

Increased blood pressure: A 0/91, B 1/90, C 0/91 

Stress incontinence: A 0/91, B 1/90, C 0/91 

Disturbed sleep: A 0/91, B 4/90, C 0/91

Congestion: A 0/91, B 6/90, C 0/91

Rash: A 0/91, B 7/90, C 0/91 

Cognitive symptoms: A 0/91, B 10/90, C 0/91 

Dry mouth: A 0/91, B 10/90, C 0/91 

Gastrointestinal symptoms: A 0/91, B 17/90, C 0/91 

Drowsiness: A 0/91, B 18/90, C 0/91   

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 2, leU column, at the bottom

Allocation concealment
(selection bias)

Low risk Page 2, right column, at the top

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Unclear risk Study flow diagram is unclear – are long-term dropouts 31 or 52 (short term
+ long term). Also, long-term dropout in medication group is 34.4%. Unclear
whether dropouts in each week of diagram are the same participants

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 3, right column, paragraph 3

Selective outcome (report-
ing bias)

Low risk Page 2, right column, paragraph 2 – similar to Evans 2003 pilot

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

High risk Table 2 – Variety of co-interventions were provided to SMT group; types of oth-
er interventions used by each group are not reported

Bronfort 2012  (Continued)
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Compliance acceptable? Unclear risk Unsure whether participants were compliant with home exercises

Similar timing of outcome
assessment?

Low risk Page 3, right column, paragraph 2

Bronfort 2012  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 100/100
Intention-to-treat analysis: conducted

Participants Acute, subacute, chronic neck pain with varied degenerative changes (spondylosis)

Interventions INDEX TREATMENT
Manipulation (A): technique: rotation manipulation away from the direction of pain; frequency: 1 ses-
sion; dose: 1 manipulation; route: cervical spine

COMPARISON TREATMENT
Mobilisation (B): technique: muscle energy technique described by Bourdillon, an isometric contrac-
tion localised to the involved level, held for 5 seconds, repeated 4 times with increasing rotation or lat-
eral flexion at localised levels; frequency: 1 session; route: cervical spine

CO-INTERVENTION: none

Duration of treatment: 1 session
Duration of follow-up: none

Outcomes PAIN (NRS, 0 to 100)

Baseline mean: A 37.7, B 31.0

End of study mean: A 20.4, B 20.5

Absolute benefit: A 17.3, B 10.5

Reported results: not significant

SMD (A vs B): 0.00 (95% CI -0.40 to 0.39) (power 16%)

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: no complications; 3 participants in each group reported more pain after intervention
(RR 0.97, 95% CI 0.47 to 2.03)

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Cassidy 1992 
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Random sequence genera-
tion (selection bias)

Low risk Mentioned in letter to editor, 1993, page 279

Allocation concealment
(selection bias)

Low risk Mentioned in letter to editor, 1993, page 279

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No previous protocol found

Similar groups at base-
line?

High risk Mentioned in letter to editor, 1993, page 279

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Cassidy 1992  (Continued)

 
 

Methods Type of trial: quasi-RCT
Number analysed/randomly assigned: 65/70
Intention-to-treat analysis: not calculated

Participants Chronic cervicogenic headache from degenerative changes

Interventions INDEX TREATMENT
Manipulation (A): technique: manipulation; frequency: 10 sessions, every other day; dose: 20- to 30
minute-treatment; route: cervical spine

COMPARISON TREATMENT
Transcutaneous electrical nerve stimulation (B): technique: TENS Perimedic, 10 Hz, 250 ns; frequency:
10 sessions every other day; dose: 20-minute duration; route: NR

CO-INTERVENTION: NR

Duration of therapy period: 10 sessions
Duration of follow-up: 4 weeks

Chen 2007 
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Outcomes PAIN (NRS, 0 to 10)

Baseline mean: A 7.45, B 7.86

End of study mean: A 2.31, B 5.26

Absolute benefit: A 5.14, B 2.6

Reported results: significant favouring manipulation

SMD (A vs B): -1.92 (95% CI -2.49 to -1.35); NNTB 7

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: none

COST OF CARE: NR

Notes Chinese translation: Kein Trinh

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Page 404, right column, paragraph 1

Allocation concealment
(selection bias)

High risk Page 404, right column, paragraph 1

Blinding of Participants
(performance bias)

High risk Blinding not mentioned in the paper but really not possible, as 2 treatment
methods are very different

Blinding of Personal (per-
formance bias)

High risk Page 404, leU column, paragraph 2

Blinding of the Outcome
assessor (detection bias)

High risk Page 404, right column, 1.3 and 1.4 sections. Describe subjective rating system
of treatment effectiveness and pain score. Scores are given by participant, so
outcome assessor is not blinded

Incomplete outcome data
(attrition bias)

Low risk Page 404, right column, lines 5 to 7

Randomized Participants
analysed were allocated
(attrition bias)

High risk Table 2, page 405

Selective outcome (report-
ing bias)

Unclear risk No previous protocol published

Similar groups at base-
line?

Low risk Page 405, section 2.1; also Tables 1 and 2, baseline data

Chen 2007  (Continued)
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co-interventions avoided
or similar?

Low risk Not mentioned

Compliance acceptable? Low risk Page 405, section 2.1

Similar timing of outcome
assessment?

Low risk Page 404, right column, section 1.4

Chen 2007  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 60/60
Intention-to-treat analysis: calculated

Location of study: Hong Kong

Participants Chronic (> 3 months) mechanical neck pain

Interventions INDEX TREATMENT
Manipulation group (manipulation plus cntl): technique: supine technique performed anterior-posteri-
or, high-velocity low-amplitude thoracic manipulation plus infrared radiation therapy and educational
materials (pathology, advice, exercise) provided; frequency: 2 sessions per week for 4 weeks, 8 sessions
total; dose: 1 to 2 manipulations per segment; duration: infrared radiation therapy applied for 15 min-
utes; route: thoracic spine manipulation to identified restricted segment, infrared radiation therapy ap-
plied over painful site

COMPARISON TREATMENT
Control group (cntl): Infrared radiation therapy group received the same educational materials as were
given to the manipulation group (CG): technique: infrared radiation therapy; frequency: 2 sessions per
week for 4 weeks, 8 sessions total; dose: 15 minutes per session; route: applied over painful site

CO-INTERVENTION: NR

Duration of therapy period: 4 weeks
Duration of follow-up: immediately post treatment, 3 months, 6 months

Outcomes PAIN (NPRS, 0 to 10)

Baseline mean: manip plus cntl 5.02, cntl 5.05

End of study mean: manip plus cntl 2.98, cntl 4.24

Absolute benefit: manip plus cntl 2.04, cntl 0.81

Reported results: significant favouring manipulation

SMD (6 months): -0.64 (95% CI -1.04 to -0.25); NNTB 4

FUNCTION: NPQ, 0 to 100%

Baseline mean: manip plus cntl 39.15, cntl 41.86

End of study mean: manip plus cntl 28.77, cntl 34.80

Absolute benefit: manip plus cntl 10.38, cntl 7.06

Reported results: significant favouring manipulation

SMD: -0.38 (95% CI -0.77 to 0.01); NNTB 5

Cheung Lau 2011 
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PARTICIPANT SATISFACTION: NR

GPE: NR

QoL: SF-36 PCS and MCS

PCS

Baseline mean: manip plus cntl 38.35, cntl 35.35

End of study mean: manip plus cntl 41.24, cntl 35.67

Absolute benefit: manip plus cntl 2.89, cntl 0.32

Reported results: significant favouring manipulation

SMD: -0.64 (95% CI -1.02 to -0.26)

SIDE EFFECTS: none

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 142, leU column, paragraphs 3 and 4

Allocation concealment
(selection bias)

Low risk Page 142, leU column, paragraphs 3 and 4

Blinding of Participants
(performance bias)

High risk Not possible owing to intervention

Blinding of Personal (per-
formance bias)

High risk Not possible owing to intervention

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to intervention

Incomplete outcome data
(attrition bias)

Low risk Figure 1

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Figure 1

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Home exercise compliance not reported

Cheung Lau 2011  (Continued)
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Similar timing of outcome
assessment?

Low risk Baseline, immediate, 3 months, 6 months. Figure 1; page 142, right column,
paragraph 4

Cheung Lau 2011  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 36/36
Intention-to-treat analysis: not applicable (NA)

Participants Chronic neck pain

Interventions INDEX TREATMENT
Manipulation (manip): technique: thoracic manip; frequency: 1 session; dose: 1 to 2 manip per seg-
ment, average 3.7 manip per participant; route: thoracic spine to each restricted segment

COMPARISON TREATMENT
Placebo manip (cntl): technique: use of flat open hand on participant naive to manip; frequency: 1 ses-
sion; dose: average 3 placebo manip per participant; route: thoracic spine

COINTERVENTION: NR

Duration of therapy period: 1 session
Duration of follow-up: none

Outcomes PAIN (VAS, 0 to 100)

Baseline mean: manip 41.6, placebo 47.7

End of study mean: manip 26.1, cntl 43.5

Absolute benefit: manip 15.5, cntl 4.2

Reported results: significant favouring manipulation

SMD: -0.93 (95% CI -1.62 to -0.24); NNTB 2; treatment advantage 29%

FUNCTION: NR

PARTICIPANT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: none

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 129, column 1, paragraph 3

Allocation concealment
(selection bias)

Low risk Page 129, column 1, paragraph 3

Cleland 2005 
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Blinding of Participants
(performance bias)

Low risk Page 130, column 2, paragraph 2

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Page 130, column 2, paragraph 2

Randomized Participants
analysed were allocated
(attrition bias)

High risk Not reported

Selective outcome (report-
ing bias)

Low risk Protocol available

Similar groups at base-
line?

Low risk Table 1, page 131

co-interventions avoided
or similar?

Low risk Table 1, page 131

Compliance acceptable? Low risk Pre-test/Post-test design

Similar timing of outcome
assessment?

Low risk Pre-test/Post-test design

Cleland 2005  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 20/20
Intention-to-treat analysis: calculated

Participants Subacute/chronic neck pain

Interventions INDEX TREATMENT
Mobilisation (A): technique: Mobilisations included lateral glide techniques described by Elvey 1986
and Vicenzino et al 1999; the arm is progressively positioned from an unloaded toa preloaded position;
frequency: 1 session; dose: mean 4.5-minute treatment duration, session 1 grade 2 technique, session 2
to 3, grade 3 technique; route: C5 and C6 most frequently treated

COMPARISON TREATMENT
US (B): pulsed ultrasound

CO-INTERVENTION: NR

Duration of therapy period: 1 session
Duration of follow-up: none

Outcomes PAIN (NRS, 0 to 10)

Baseline mean: A 7.3, B 7.7

End of study mean: A 5.8, B 7.4

Coppieters 2003 
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Absolute benefit: A 1.5, B 0.3

Reported results: positive immediate effect favouring mobilisations: SMD (A vs B) -0.78, 95% CI-1.70 to
0.13 (power 58%)

FUNCTION: NR

PARTICIPANT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation technique not specified

Allocation concealment
(selection bias)

Unclear risk Opaque sealed envelopes, not numbered

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No protocol published

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Coppieters 2003  (Continued)
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Methods Type of trial: RCT
Number analysed/randomly assigned: 51/70
Intention-to-treat analysis: NR

Participants Subacute, chronic neck pain with degenerative changes (i.e. cervical spondylosis), whiplash-associated
disorder (WAD)

Interventions INDEX TREATMENT
Physiotherapy (A): technique: standard localised mobilisation described by Maitland, rotation, posteri-
or-anterior oscillations, longitudinal traction; frequency: 1 session/wk; route: cervical spine

COMPARISON TREATMENT
Acupuncture (B): technique: local needling of trigger point, regional needling (GB21-supraspinatus
tender area), distal needling (LI4-web space between thumb and first finger); frequency: 1 session/wk;
dose: needle leU in situ for 15 minutes; route: as described under technique

CO-INTERVENTION: NR

Duration of treatment: 6 weeks, 6 sessions maximum
Duration of follow-up: 24 weeks

Outcomes PAIN (VAS, 0 to 100)

Baseline mean: A 51, B 51

End of study mean: A 22, B 28

Absolute benefit: A 29, B 23

Reported results: not significant

SMD (A vs B): -0.33 (95% CI -0.89 to 0.23) (power 24%)

FUNCTION (NPQ, 0 to 36)

Baseline mean: A 36, B 36

End of study mean: A 22, B 25

Absolute benefit: A 14, B 11

Reported results: not significant

SMD (A vs B): -0.16 (95% CI -0.72 to 0.39) (power 15%)

PARTICIPANT SATISFACTION: NR

GPE: NR

QoL (GHQ 28, 0 to 28)

Reported results: not significant

RR (A vs B): 1.07 (95% CI 0.48 to 2.35)

SIDE EFFECTS: no side effects with acupuncture

COST OF CARE: NR

Notes  

David 1998 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation technique not specified

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of Participants
(performance bias)

High risk Not possible owing to study design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to study design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to study design

Incomplete outcome data
(attrition bias)

High risk Page 1119, right column 2, dropout not described and exceeds 30% long term

Randomized Participants
analysed were allocated
(attrition bias)

High risk Table 1: Numbers do not add up

Selective outcome (report-
ing bias)

Unclear risk No published protocol

Similar groups at base-
line?

Low risk Figures 1, 2 and 3

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Low risk Baseline, 6 weeks, 6 months

David 1998  (Continued)

 
 

Methods Type of trial: quasi-RCT
Number analysed/randomly assigned: 95/96
Intention-to-treat analysis: not calculated

Participants Acute or subacute neck pain with degenerative changes - cervical spondylosis of C5/6

Interventions INDEX TREATMENT GROUPS
Posterior-anterior-unilateral pressure (A): technique: posterior-anterior oscillatory pressure on the
side of symptoms (Maitland); frequency: 3 times/wk; dose: 10 oscillations in 60 seconds; route: trans-
verse processes of C5/6

Anterior-posterior-unilateral pressure (B): technique: anterior-posterior oscillatory pressure on the side
of symptoms (Maitland); frequency: 3 times/wk; dose: 10 oscillations in 60 seconds; route: transverse
processes of C5/6

Egwu 2008 
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Cervical oscillatory rotation (C): technique: rotation oscillation by turning head and neck to the oppo-
site side from the pain until pain is just elicited and then oscillations are given (Maitland); frequency: 3
times/wk; dose: 10 oscillations in 60 seconds; route: rotation performed with hands on jaw and occiput

Transverse oscillatory pressure (D): technique: transverse oscillation produced by a push-relax se-
quence on the spinous process using the thumbs to produce movement (Maitland); frequency: 3 times/
wk; dose: 10 oscillations in 60 seconds; route: spinous processes of C5/6

CO-INTERVENTION: NR

Duration of treatment: 4 weeks or until pain was absent, 12 sessions maximum
Duration of follow-up: 0 days

Outcomes PAIN STATUS (5 categories, pain free to worse)

Reported results: NR

RR (B vs A): 0.60 (95% CI 0.16 to 2.23)

RR (B vs C): 0.29 (95% CI 0.09 to 0.91)

RR (B vs D): 0.30 (95% CI 0.09 to 0.96)

RR (A vs C): 0.48 (95% CI 0.19 to 1.19)

RR (A vs D): 0.50 (95% CI 0.20 to 1.25)

RR (A vs B): 1.67 (95% CI 0.45 to 6.21)

MEAN TREATMENT TIME (minutes)

Mean: A 161, B 130, C 201, D 221

Reported results: not significant

RELAPSE AFTER 3 MONTHS (number reported)

A 0, B 0, C 3, D 2

Reported results: NR

FUNCTION: NR

GPE: NR

PARTICIPANT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Sequential ordering into groups, page 104

Allocation concealment
(selection bias)

High risk Not possible with consecutive allocation.

Egwu 2008  (Continued)
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Blinding of Participants
(performance bias)

High risk Not described as blinded in paper

Blinding of Personal (per-
formance bias)

High risk Not described as blinded in paper

Blinding of the Outcome
assessor (detection bias)

High risk Not described as blinded in paper

Incomplete outcome data
(attrition bias)

High risk Page 106, 13 dropouts were not described

Randomized Participants
analysed were allocated
(attrition bias)

Unclear risk 13 dropouts were not described, but Table 1 seems to include all participants

Selective outcome (report-
ing bias)

Unclear risk No protocol available

Similar groups at base-
line?

Unclear risk Data other than age not given

co-interventions avoided
or similar?

Unclear risk Not stated

Compliance acceptable? Unclear risk Not mentioned

Similar timing of outcome
assessment?

Unclear risk Not clear when outcomes were taken

Egwu 2008  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 71/90
Intention-to-treat analysis: calculated

Participants Chronic non-specific cervical disorder

Interventions INDEX TREATMENT
Manual therapy (A): technique: neuromuscular technique, post-isometric, stretching, spray and
stretching (Jones technique); timing: at baseline; frequency: 10 treatments on alternate days; duration:
30 minutes

COMPARISON TREATMENT
TENS (B): technique: TENS electrodes were placed in painful area, in the metamere or in the pathway
of the nerve; timing: at baseline; frequency: 10 treatments; dose: 80 Hz at ≤ 150 μs; duration: 30 min-
utes

CO-INTERVENTION: not avoided: medication; avoided in trial design: other health professionals

Duration of treatment: 1 month, 10 sessions
Duration of follow-up: 6 months, not specified for participant satisfaction

Outcomes PAIN (VAS, 0 to 100 mm)

Baseline mean: A 54.91, B 56.45

Escortell-Mayor 2011 
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End of study mean: A 33.01, B 35.12

Absolute benefit: A 21.90, B 21.33

Reported results: not significant

SMD (A vs B): IP -0.10 (95% CI -0.52 to 0.32), IT -0.12 (95% CI -0.59 to 0.34)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 31.63, B 34.38

End of the study mean: A 22.23, B 23.90

Absolute benefit: A 9.40, B 10.48

Reported results: not significant

SMD (A vs B): IP -0.12 (95% CI -0.54 to 0.30), IT 0.07 (95% CI -0.40 to 0.53)

PATIENT SATISFACTION (Likert scale, 1 to 7)

End of the study mean: unsatisfied: A 2, B 3, indifferent: A 0, B 2, satisfied: A 45, B 37

Reported results: not significant

RR (A vs B): 1.09 (95% CI 0.96 to 1.23)

GPE: NR

QoL (PCS component of the SF-12, 0 to 100)

Baseline mean: A 43.26, B 42.66

End of the study mean: A 45.56, B 47.42

Absolute benefit: A 2.30, B 4.76

Reported results: not significant

SMD (A vs B): IP -0.20 (95% CI -0.63 to 0.23), IT 0.22 (95% CI -0.25 to 0.68)

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of block randomisation is not clearly stated; it is not clear whether
complete blocks were done at each centre

Allocation concealment
(selection bias)

Unclear risk Envelopes were not numbered

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Escortell-Mayor 2011  (Continued)
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Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Figure 1

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 69, paragraph 2

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Home exercise compliance not reported

Similar timing of outcome
assessment?

Low risk Baseline, 1 month, 6 months

Escortell-Mayor 2011  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 88/88
Intention-to-treat analysis: NA

Participants Acute, subacute neck pain - WAD II or III

Interventions INDEX TREATMENT
Thoracic manipulation + active control (A): technique: thoracic manipulation and active control (same
as comparison treatment); frequency: 2 manipulations over 2 weeks; 15 sessions over 3 weeks of con-
trol treatment; route: thoracic spine

COMPARISON TREATMENT
Ultrasound + active control (B): technique: ultrasound to neck, active exercises at home, muscle
stretching, massage, multi-modal care, electrotherapy, manual therapies; frequency: 15 sessions over 3
weeks

CO-INTERVENTION: NR

Duration of treatment: 3 weeks, 15 sessions
Duration of follow-up: 0 days

Outcomes PAIN (VAS, 0 to 10)

Baseline mean: NR

End of study mean: NR

Absolute benefit: A 2.27, B 1.66

Reported results: significant favouring group A

SMD:-0.68 (95% CI -1.11 to -0.25); NNTB can calculate no baseline values

Fernandez 2004 JWRD 
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FUNCTION: NR

PARTICIPANT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Page 59, paragraph 3

Allocation concealment
(selection bias)

High risk Not reported

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Page 56

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 59, paragraph 3

Selective outcome (report-
ing bias)

Unclear risk No protocol reported

Similar groups at base-
line?

High risk Reported only male/female and mean age

co-interventions avoided
or similar?

High risk Not reported

Compliance acceptable? Low risk Short-term follow-up

Similar timing of outcome
assessment?

Low risk Baseline, 3 weeks

Fernandez 2004 JWRD  (Continued)

 
 

Methods Type of trial: RCT

Fernandez 2009 
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Number analysed/randomly assigned: 45/45
Intention-to-treat analysis: NA

Participants Acute mechanical neck pain

Interventions INDEX TREATMENT
Group A: technique: mid-thoracic distraction manipulation plus electro/thermotherapy programme
(same as comparison treatment); frequency: 5 sessions over 3 weeks; dose: 3 manipulations over 3
weeks; route: thoracic spine

COMPARISON TREATMENT
Group B: (electro/thermotherapy programme) type: infrared lamp dose: 250 watts; duration: 15 min-
utes, route: 50 cm from neck. type: transcutaneous electrical nerve stimulation; dose: 100 Hz and 50
microsecond pulse; duration: 20 minutes; frequency: 5 sessions over 3 weeks

CO-INTERVENTION: NR

Duration of treatment: 3 weeks, 5 sessions
Duration of follow-up: immediate post intervention

Outcomes PAIN (VAS, 0 to 100)

Baseline mean: group A 54.7, group B 52.7

End of study mean: group A 20.2, group B 44.7

Absolute benefit: group A 24.5, group B 8

Reported results: significant favouring group A

SMD: -3.48 (95% CI -4.43 to -2.53); NNTB 4

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 155, column 3, paragraph 2

Allocation concealment
(selection bias)

Low risk Page 155, column 3, paragraph 2

Blinding of Participants
(performance bias)

High risk Not possible owing to differences between interventions

Blinding of Personal (per-
formance bias)

High risk Not possible

Fernandez 2009  (Continued)
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Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to differences between interventions

Incomplete outcome data
(attrition bias)

Low risk Figure 1, page 157, middle of paragraph 2

Randomized Participants
analysed were allocated
(attrition bias)

Low risk No dropouts

Selective outcome (report-
ing bias)

High risk No reporting of Norwick follow-up scores but measured at baseline

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Low risk Page 156, column 3, paragraph 1

Similar timing of outcome
assessment?

Low risk No dropouts

Fernandez 2009  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 36/47
Intention-to-treat analysis: calculated

Participants Subacute mechanical neck pain

Interventions INDEX TREATMENT
Manipulation (A): technique: high velocity, low amplitude; timing: at baseline; frequency: 2 treat-
ments/wk for 3 weeks; dose: 1 or 2 dynamic thrust; duration: 10 to 15 minutes; route: 1 or more restrict-
ed upper thoracic or cervical spine segments  

Mobilisation (B): technique: posterior-anterior and transverse oscillations to the articular pillar and
spinous process; timing: at baseline; frequency: 2 treatments/wk for 3 weeks; dose: grade III mobilisa-
tion; duration: 10 to 15 minutes; route: 1 or more restricted upper thoracic or cervical spine segments

COMPARISON TREATMENT

Activator instrument (C): technique: application of the instrument over the articular pillar in line with
the facet joint, with the patient prone and with a setting of 1 for the Atlas and 2 for the cervical and up-
per thoracic segments; timing: at baseline; frequency: 2 treatments/wk for 3 weeks; dose: 1 thrust; du-
ration: 10 to 15 minutes; route: 1 or more restricted upper thoracic or cervical spine segments

CO-INTERVENTION: not avoided: medication (specify: paracetamol 500 mg was allowed as rescue
medication); avoided in trial design: other health professional (specify: Participant agreed not to take
medication or receive other treatment for neck pain during the course of the study); comparable be-
tween index and control groups: package of care (specify: trigger point pressure release to active trig-
ger points; post-isometric relaxation stretching; exercise and ergonomic advice, use of rescue medica-
tion)

Duration of treatment: 3 weeks or until symptom free, 6 sessions maximum
Duration of follow-up: 12 months

Gemmell 2010 
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Outcomes PAIN (11-point pain scale, 0 to 10)

Reported results (as reported in the article): no significant differences between groups at any follow-up
points

FUNCTION (Neck Bournemouth Questionnaire, 0 to 70) 

Reported results (as reported in the article): no significant differences between groups at any follow-up
points

PATIENT SATISFACTION: NR

GPE (PGIC, 7-point scale)

Reported results (as reported in the article): no significant differences between groups for any fol-
low-up points

QoL (PCS component of SF-36, 0 to 100)

Reported results (as reported in the article): no significant differences between groups at any follow-up
points

SIDE EFFECTS  

Mildly increased neck pain: A 4/16, B 2/15, C 7/16 

Mild radiating pain: A 2/16, B 1/15, C 5/16

Mild arm weakness: A 0/16, B 0/15, C 1/16

Mild arm numbness: A 0/16, B 0/15, C 1/16  

Mild headache: A 3/16, B 4/15, C 3/16       

Mild fatigue: A 3/16, B 0/15, C 3/16       

Mild dizziness: A 1/16, B 1/15, C 1/16             

Mild muscle twitching: A 1/16, B 0/15, C 0/16    

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 3, leU column, paragraph 2

Allocation concealment
(selection bias)

Low risk Page 3, leU column, paragraph 2

Blinding of Participants
(performance bias)

High risk Not possible owing to perceptible differences between interventions

Blinding of Personal (per-
formance bias)

High risk Not possible owing to perceptible differences between interventions

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to perceptible differences between interventions

Gemmell 2010  (Continued)
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Incomplete outcome data
(attrition bias)

Unclear risk Not adequately described

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 5, leU column, paragraph 2

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

High risk Table 1

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Not reported

Similar timing of outcome
assessment?

Low risk Baseline, 3, 6, 12 months

Gemmell 2010  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 98/157 for all spinal patients; 62/x for neck subgroup
Intention-to-treat analysis: NR

Participants Chronic neck pain with degenerative changes

Interventions INDEX TREATMENT
Manipulation (A): technique: high-velocity low-amplitude manipulation; frequency: 6 sessions/median
19 days; dose: 15- to 20-minute appointment; route: cervical spine

COMPARISON TREATMENT
Acupuncture (B): technique: 8 to 10 needles with low-volt electrical stimulation to tender points; fre-
quency: 6 sessions/median 40 days

Medication (C): tenoxicam (NSAID) with ranitidine, median 15 days

CO-INTERVENTION: NR

Duration of treatment: 3 to 4 weeks, 6 sessions
Duration of follow-up: none

Outcomes PAIN (neck pain change scores, VAS, 0 to 10)

Baseline median: A 4.5, B 2.0, C 4.0

Absolute benefit: A 1.5, B 1.0, C 0.5

Reported results: not clear

SMD (A vs C): -0.19 (95% CI -0.89 to 0.51)
SMD (A vs B): -0.13 (95% CI -0.78 to 0.52)

FUNCTION (NDI, 0 to 50)

Baseline median: A 32, B 40, C 28

Giles 1999 
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Absolute benefit: A 10.0, B 6.0, C 0.0

Reported results: not clear

SMD (A vs C): -0.50 (95% CI -1.30 to 0.29)
SMD (A vs B): -0.18 (95% CI -0.96 to 0.60)

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: no side effects seen with acupuncture or manipulation

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 377, leU column, paragraph 3

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

High risk Page 378, leU column, paragraph 2

Randomized Participants
analysed were allocated
(attrition bias)

High risk Numbers in Table 1 and Table 2 do not add up

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

High risk Table 1

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Low risk Baseline, 4 weeks

Giles 1999  (Continued)
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Methods Type of trial: RCT
Number analysed/randomly assigned: 45/45
Intention-to-treat analysis: NA

Protocol: The protocol for this study was approved by the Human Research Committee of the Escuela
de Osteopatía de Madrid

Participants Acute neck pain

Interventions INDEX TREATMENT
Thoracic spine thrust manipulation (TSM): technique: seated distraction manipulation - participant
had arms across chest, therapist gently flexed the thoracic spine until tension was felt, and then a dis-
traction thrust manipulation was applied. If no pop was heard, a second attempt was made; frequency:
1 session/wk; dose: grade 5 manipulation; route: thoracic spine

Electrothermal therapy (ETT): type: infrared lamp and TENS; frequency: 2 sessions/wk; dose: infrared
250 W for 15 minutes, TENS 100 Hz for 20 minutes; route: infrared lamp 50 cm from the participant's
neck, TENS applied to each side of C7

COMPARISON TREATMENT
Electrothermal therapy (ETT): type: infrared lamp and TENS; frequency: 2 sessions/wk; dose: infrared
250 W for 15 minutes, TENS 100 Hz for 20 minutes; route: infrared lamp 50 cm from the participant's
neck, TENS applied to each side of C7

CO-INTERVENTION: NR

Duration of treatment: 3 weeks, 5 sessions
Duration of follow-up: 4 weeks

Outcomes PAIN (intensity at rest change score, VAS, 0 to 100)

Baseline mean: TSM + ETT 54.7, ETT 52.7

IP treatment mean: TSM + ETT 20.2, ETT 44.7

2-Week follow-up mean: TSM + ETT 26.4, ETT 41.2

4-Week follow-up mean: TSM + ETT 21.5, ETT 42.2

Reported results: significant for comparisons at all time points

IP treatment SMD (TSM + ETT vs ETT): -3.43 (95% CI -4.38 to -2.49)

4-Week follow-up SMD (TSM + ETT vs ETT): -2.19 (95% CI-2.94 to -1.44); NNTB 7

FUNCTION (Northwich Park Pain Questionnaire, 0 to 36)

Baseline mean: TSM + ETT 27.9, ETT 27.0

IP treatment mean: TSM + ETT 15.2, ETT 23.1

2-Week follow-up mean: TSM + ETT 14.7, ETT 21.8

Reported results: significant for comparisons at all time points

IP treatment SMD (TSM + ETT vs ETT): -2.17 (95% CI -2.92 to -1.42)

2-Week follow-up SMD (TSM + ETT vs ETT): -2.28 (95% CI -3.05 to -1.52); NNTB 5

4-Week follow-up: not collected

GPE: NR

Gonzalez-Iglesias 2009 JO 
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PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes For 4-week disability (NPPQ) data: "We only collected changes in disability up to the 2-week follow-up
period. It would have been beneficial to see if these benefits remain at 1-month, similar to the improve-
ments in pain"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 21, column 3, paragraph 3

Allocation concealment
(selection bias)

Low risk Page 21, column 3, paragraph 3

Blinding of Participants
(performance bias)

High risk Participants in control did not receive sham or placebo

Blinding of Personal (per-
formance bias)

High risk Not possible owing to intervention

Blinding of the Outcome
assessor (detection bias)

High risk Not possible as participant was assessor of pain

Incomplete outcome data
(attrition bias)

Low risk No dropouts

Randomized Participants
analysed were allocated
(attrition bias)

Low risk No dropouts

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk  

co-interventions avoided
or similar?

Unclear risk Not mentioned

Compliance acceptable? Unclear risk Not mentioned

Similar timing of outcome
assessment?

Low risk  

Gonzalez-Iglesias 2009 JO  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 45/45
Intention-to-treat analysis: calculated

Gonzalez-Iglesias 2009 MT 
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Location of study: Spain

Participants Acute mechanical neck pain

Interventions INDEX TREATMENT
Thoracic spine thrust manipulation plus control (EG: TSM + ETT): technique: seated distraction manip-
ulation - participant had arms across chest, therapist gently flexed the thoracic spine until tension was
felt, and then a distraction thrust manipulation was applied. If no pop was heard, a second attempt was
made; frequency: 1 session/wk for 3 weeks; dose: grade 5 manipulation; route: thoracic spine

Electrothermal therapy (ETT): type: infrared lamp and TENS; frequency: 2 sessions/wk for 3 weeks;
dose: infrared 250 W for 15 minutes, TENS 100 Hz for 20 minutes; route: infrared lamp 50 cm from the
participant's neck, TENS applied bilaterally to spinous process of C7

COMPARISON TREATMENT
Electrothermal therapy (CG: ETT): type: infrared lamp and TENS; frequency: 2 sessions/wk for 3 weeks;
dose: infrared 250 W for 15 minutes, TENS 100 Hz for 20 minutes; route: infrared lamp 50 cm from the
participant's neck, TENS applied bilaterally to spinous process of C7

CO-INTERVENTION: NR

Duration of treatment: 3 weeks, 6 sessions
Duration of follow-up: 1 week post last treatment

Outcomes PAIN INTENSITY NRPS (0 to 10)

Baseline mean: EG 5.6, CG 5.37

End of study mean: EG 2.3, CG 4.3

Absolute benefit: EG 3.3, CG 1.07

Reported results: significant favouring EG

SMD: -2.16 (95% CI -2.91 to -1.42); NNTB 5

FUNCTION (NPQ, 0 to 36)

Baseline mean: EG 27.8, CG 27.1

End of study mean: EG 15.2, CG 22.9

Absolute benefit: EG 12.6, CG 4.2

Reported results: significant favouring EG

SMD: -2.12 (95% CI -2.87 to -1.38); NNTB 4

PATIENT SATISFACTION: NR

QoL: NR

GPE: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Gonzalez-Iglesias 2009 MT  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Page 308, column 1, paragraph 4

Allocation concealment
(selection bias)

Low risk Page 308, column 1, paragraph 4

Blinding of Participants
(performance bias)

Low risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

Low risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Page 309, Figure 2

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 309, Figure 2

Selective outcome (report-
ing bias)

Unclear risk Not reported

Similar groups at base-
line?

Low risk Page 310, Table 1

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Baseline, 1 week after discharge

Gonzalez-Iglesias 2009 MT  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 25/26
Intention-to-treat analysis: calculated

Participants Chronic neck pain with headache

Interventions INDEX TREATMENT
Group 4 sessions/wk (12s): technique: manipulation: high-velocity low-amplitude manipulation; fre-
quency: 4 sessions/wk; route: cervical spine

Group 3 sessions/wk (9s): technique: manipulation: high-velocity low-amplitude manipulation; fre-
quency: 3 sessions/wk; route: cervical spine

COMPARISON TREATMENT
Group 1 session/wk (3s): technique: high-velocity low-amplitude manipulation; frequency: 1 ses-
sion/wk; route: cervical spine

CO-INTERVENTION: comparable between groups: heat, soU tissue therapy with massage, trigger point
therapy, education (modification of ADLs), rehabilitation exercises

Haas 2004 
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Duration of treatment: 3 weeks, 9 to 12 sessions
Duration of follow-up: 1 week post treatment, 9 weeks post treatment

Outcomes PAIN (neck pain, modified von Korff scale, 0 to 100)
Baseline mean: 12s 49.6, 9s 58.7, 3s 61.0
Absolute benefit: 12s 18.8, 9s 31.7, 3s 18.6
Reported results: Findings give preliminary support for larger doses at 9 to 12 sessions
SMD (12s vs 3s): ST -1.35 (95% CI -2.51 to -0.19); NNTB 12, treatment advantage 23%
SMD (12s vs 3s): IT -0.48 (95% CI -1.51 to 0.56)
SMD (12s vs 9s): 0.17 (95% CI -0.81 to 1.16) (power 60%)
SMD (9s vs 3s): -0.90 (95% CI -1.98 to 0.18) (power 69%)

FUNCTION (neck disability modified von Korff scale, 0 to 100)
Baseline mean: 12s 33.8, 9s 35.7, 3s 46.7
Absolute benefit: 12s 20.1, 9s 22.5, 3s 13.4
Reported results: Findings give preliminary support for larger doses at 9 to 12 sessions
SMD (12s vs 3s): ST -1.36 (95% CI -2.52 to -0.20); NNTB 12, treatment advantage 23%

SMD (12s vs 3s): IT -1.15 (95% CI -2.27 to -0.03)
SMD (12s v 9s): -0.03 (95% CI -1.01 to 0.95) (power 56%)
SMD (9s vs 3s): -1.47 (95% CI -2.65 to -0.28)

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: none

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 548, under design

Allocation concealment
(selection bias)

Unclear risk Opaque sealed envelopes, not numbered

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Page 550, compliance and dropout

Randomized Participants
analysed were allocated
(attrition bias)

High risk One participant lost for analysis

Haas 2004  (Continued)
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Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

High risk Table 2

co-interventions avoided
or similar?

High risk Table 3

Compliance acceptable? Low risk Page 550, right column, paragraph 2

Similar timing of outcome
assessment?

Low risk Baseline, 4 weeks, 12 weeks

Haas 2004  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 72/80
Intention-to-treat analysis: calculated

Participants Chronic cervicogenic headache (migraine + tension type concomitant)

Interventions INDEX TREATMENT
Manipulation 8 treatments (A): technique: high-velocity low-amplitude spinal manipulation with light
massage (2 minutes) before treatment; timing: at baseline; frequency: 1×/wk for 8 weeks (+ 1 assess-
ment/wk); duration: 10 minutes; route: cervical spine and upper thoracic

Manipulation 16 treatments (B): technique: high-velocity low-amplitude spinal manipulation with light
massage (2 minutes) before treatment; timing: at baseline; frequency: 2×/wk for 8 weeks; duration: 10
minutes; route: cervical spine and upper thoracic

COMPARISON TREATMENT

Massage 8 treatments (C): technique: low-intensity manual therapy consisting of gentle effleurage
(gliding) and gentle pétrissage (kneading); timing: at baseline; frequency: 1×/wk for 8 weeks (+ 1 assess-
ment/wk); duration: 10 minutes; route: neck and shoulder muscles

Massage 16 treatments (D): technique: low-intensity manual therapy consisting of gentle effleurage
(gliding) and gentle pétrissage (kneading); timing: at baseline; frequency: 2×/wk for 8 weeks; duration:
10 minutes; route: neck and shoulder muscles

CO-INTERVENTION

Not avoided: alternative health care avoided in inclusion criteria, but 10 participants had recourse to
other professionals during treatment (outside care visits were balanced across groups and were not
correlated with pain improvement at between four and 24 weeks); comparable between index and con-
trol groups: palliative drug use, application of heat pack (5 minutes) before treatment

Duration of treatment: 8 weeks, maximum 16 sessions
Duration of follow-up: 16 weeks

Outcomes PAIN (VAS, 0 to 100)
Baseline mean: A 53.3, B 53.0, C 60.5, D 59.0
End of study mean: A 38.3, B 28.2, C 42.8, D 48.4
Absolute benefit: A 15.0, B 24.8, C 17.7, D 10.6
Reported results: significant favouring B over D at intermediate term

SMD (B vs A): ST -0.16 (95% CI -0.86 to 0.53), IT -0.37 (95% CI -1.04 to 0.30)

Haas 2010 
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SMD (B vs D): ST -0.60 (95% CI -1.31 to 0.11), IT -0.79 (95% CI -1.47 to -0.11); NNTB 5, treatment advan-
tage 29%

FUNCTION (neck pain, modified von Korff scale, 0 to 100)

Baseline mean: A 46.3, B 36.2, C 48.5, D 41.6
End of study mean: A 23.5, B 15.9, C 28.3, D 34.7
Absolute benefit: A 22.8, B 20.3, C 20.2, D 6.9
Reported results: significant favouring B over D at short and intermediate term

SMD (B vs A): ST -0.35 (95% CI -1.05 to 0.35), IT -0.32 (95% CI -0.98 to 0.35)

SMD (B vs D): ST -0.87 (95% CI -1.60 to -0.14), NNTB 5; treatment advantage 29%

SMD (B vs D): IT -0.72 (95% CI -1.39 to -0.04); NNTB 5, treatment advantage 39%

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 118, right column, paragraph 4

Allocation concealment
(selection bias)

Low risk Page 118, right column, paragraph 4

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Figure 1, page 121, right column, paragraph 1

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Tables 2 and 3 legends

Selective outcome (report-
ing bias)

Unclear risk No protocol available

Similar groups at base-
line?

High risk Disabilities for CGH and neck pain were clinically different

Haas 2010  (Continued)
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co-interventions avoided
or similar?

Low risk Page 122, leU column, paragraph 1

Compliance acceptable? Low risk Page 118, right column, paragraph 5

Similar timing of outcome
assessment?

Low risk Abstract

Haas 2010  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 44/52
Intention-to-treat analysis: calculated

Participants Subacute, chronic neck pain with radicular findings and headache

Interventions INDEX TREATMENT
Manipulation (A): technique: manipulation and azapropazone; frequency: 1 session; dose: up to 3 ma-
nipulations; route: cervical spine

COMPARISON TREATMENTS
Medication (B): type: azapropazone; dose: NR

CO-INTERVENTION: 2 participants in manipulation group had lignocaine-hydrocortisone injections

Duration of treatment: 1 session
Duration of follow-up: 3 weeks

Outcomes PAIN (count, neck/shoulder/arm/hand pain and headache present)
Baseline mean: NR
Reported results: significant favouring A
RR: 0.56 (95% CI 0.19 to 1.68) (power 18%)

FUNCTION: NR

PARTICIPANT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 574, column 2, paragraph 3

Allocation concealment
(selection bias)

Low risk Page 574, column 2, paragraph 3

Howe 1983 
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Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

Low risk Page 574, column 2, paragraph 3

Incomplete outcome data
(attrition bias)

High risk Page 578, Table 4

Randomized Participants
analysed were allocated
(attrition bias)

High risk Not reported

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

High risk Page 575, Table 2

co-interventions avoided
or similar?

High risk Not reported

Compliance acceptable? High risk Not reported

Similar timing of outcome
assessment?

Low risk Baseline, 1 week, 3 weeks

Howe 1983  (Continued)

 
 

Methods Type of trial: RCT (2 × 2 × 2 factorial design)
Number analysed/randomly assigned: 269/336
Intention-to-treat analysis: done by design

Participants Subacute chronic neck pain with or without radicular symptoms and headache

Interventions INDEX TREATMENTS
Manipulation (Manip): technique: controlled, dynamic thrust applied with high-velocity low-amplitude
force with minimal extension and rotation; frequency: NR; dose: at least 1 manipulation; route: directed
at 1 or more restricted upper thoracic or cervical spine joint segments

Manipulation with heat (Manip + H): 10-minute moist heat application before manipulation

Manipulation with EMS (Manip + EMS): 10-minute application of this modality before manipulation; pa-
rameters NR

Mobilisation (Mob): technique: low-velocity variable-amplitude movements applied within the individ-
ual's passive range of motion directed to 1 or more restricted upper thoracic or cervical spine joint seg-
ments; frequency: NR; route: cervical spine and thoracic spine

Mobilisation with heat (Mob + H): 10-minute moist heat application before mobilisation

Mobilisation with EMS (Mob + EMS): 10-minute application of this modality before mobilisation; para-
meters NR

COMPARISON TREATMENTS

Hurwitz 2002 
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Any of the above noted treatment combinations

CO-INTERVENTION: All participants received information on posture and body mechanics and 1 or
more of the following - stretching, flexibility or strengthening exercises - and advice about ergonomic
and workplace modifications.

Duration of treatment: NR
Duration of follow-up: 6 months

Outcomes PAIN INTENSITY (average pain during previous week, most severe pain, NRS, 0 to 10)
Baseline mean: NR for each subgroup
End of study mean: NR for each subgroup
Reported results: no significant differences, heat therapies: condition improved slightly more, and dif-
ferences were clinically negligible (=?). Significant favouring the combination of manipulation, electri-
cal stimulation and heat over mobilisation, electrical stimulation and heat
SMD (Manip vs Mob): 0.15 (95% CI: -0.32 to 0.61)

SMD (Manip + EMS vs Mob + EMS): 0.32 (95% CI -0.16 to 0.8)

SMD (Manip + EMS + H vs Mob + EMS + H): -0.62 (95% CI -1.12 to -0.11)

SMD (Manip + H vs Mob + H): -0.17 (95% CI -0.64 to 0.31)
RR (heat vs no heat): 1.14 (95% CI mixed: 0.95 to 1.37)
RR (EMS vs no EMS): 0.90 (95% CI mixed: 0.73 to 1.13)

FUNCTION (NDI, 0 to 50)
Baseline mean: NR for each subgroup
End of study mean: NR for each subgroup
Reported results: no significant difference
SMD (Manip vs Mob): 0.07 (95% CI -0.40 to 0.54) (power 66%)

SMD (Manip + EMS + H vs Mob + EMS + H): -0.28 (95% CI -0.77 to 0.22)

SMD (Manip + EMS vs Mob + EMS): 0.37 (95% CI -0.10 to 0.85)

SMD (Manip + H vs Mob + H): -0.18 (95% CI -0.66 to 0.29)
RR (heat vs no heat): 1.14 (95% CI mixed: 0.94 to 1.38)
RR (EMS vs no EMS): 0.87 (95% CI mixed: 0.69 to 1.10)

SATISFACTION (10 to 50 scale; at 4w of care)
SMD (Manip vs Mob): 0.11 (95% CI -0.34 to 0.57)
SMD (Manip + EMS + H vs Mob + EMS + H): 0.14 (95% CI -0.31 to 0.59)

SMD (Manip + EMS vs Mob + EMS): 0.11 (95% CI -0.35 to 0.56)

SMD (Manip + H vs Mob + H): -0.28 (95% CI -0.72 to 0.17)

GPE: NR

QoL: NR

PATIENT SATISFACTION: NR

SIDE EFFECTS: interviewed at 4 weeks of care, no known study-related adverse events; manipulation
group had statistically significant more transient minor discomfort (16%) vs mobilisation group (8.7%)

COST OF CARE: number of disability days not significantly different between groups

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Hurwitz 2002  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Page 1634, middle column, paragraph 2

Allocation concealment
(selection bias)

Low risk Page 1634, middle column, paragraph 2

Blinding of Participants
(performance bias)

High risk Not possible owing to differences in treatment methods

Blinding of Personal (per-
formance bias)

High risk Not possible

Blinding of the Outcome
assessor (detection bias)

High risk Subjective rating of pain

Incomplete outcome data
(attrition bias)

Low risk Page 1636, paragraph 2

Randomized Participants
analysed were allocated
(attrition bias)

Unclear risk Intention-to-treat not described

Selective outcome (report-
ing bias)

Unclear risk Not described

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Low risk Baseline, 2 weeks, 6 weeks, 3 months, 6 months

Hurwitz 2002  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 60/60
Intention-to-treat analysis: NA

Participants Chronic neck pain

Interventions INDEX TREATMENT
Preferred mobilisation (A): technique: posterior-anterior pressure on the side of symptoms; frequency:
1 session; dose: 2 × 1 minute mobilisations graded 1 to 2 for pain and 3 to 4 for stiffness; route: articular
processes of cervical spine

COMPARISON TREATMENT
Random mobilisation (B): technique: 1 of 3 techniques selected (1) central posterior-anterior pressure,
(2) ipsilateral posterior-anterior pressure, (3) contralateral posterior-anterior pressure; frequency: 1
session; dose 2 × 1 minute mobilisations; route: articular processes of cervical spine

CO-INTERVENTION: NR

Duration of treatment: 1 session

Kanlayanaphotporn 2009 
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Duration of follow-up: none

Outcomes PAIN (intensity with most painful movement, VAS, 0 to 100)
Baseline mean: A 59.5, B 61.6
Absolute benefit: A 16.7, B 16.9
Reported results: not significant
SMD (A vs B): 0.01 (95% CI -0.49 to 0.52)

FUNCTION: NR

GPE (1 to 7)
Reported results: not significant
RR (A vs B): 1.12 (95% CI 0.74 to 1.6)

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 189, right column, paragraph 2

Allocation concealment
(selection bias)

Low risk Page 189, right column, paragraph 2

Blinding of Participants
(performance bias)

Low risk Different treatments were not perceptually different to participants

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

Low risk Participant is the assessor and is blinded

Incomplete outcome data
(attrition bias)

Low risk No dropouts

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No pilot study available

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Low risk Pre-post study, no opportunity for co-intervention

Kanlayanaphotporn 2009  (Continued)
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Compliance acceptable? Low risk Pre-post study

Similar timing of outcome
assessment?

Low risk Pre-post study

Kanlayanaphotporn 2009  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 60/60
Intention-to-treat analysis: NA

Participants Chronic neck pain

Interventions INDEX TREATMENT
Central posterior-anterior mobilisation (A): technique: posterior-anterior pressure over the spinous
process of restricted segments; frequency: 1 session; dose: 2 × 1 minute mobilisations graded 1 to 2 for
pain and 3 to 4 for stiffness; route: spinous processes of cervical spine

COMPARISON TREATMENT
Random mobilisation (B): technique: 1 of 3 techniques selected: (1) central posterior-anterior pres-
sure, (2) ipsilateral posterior-anterior pressure, (3) contralateral posterior-anterior pressure; frequency:
1 session; dose: 2 × 1 minute mobilisations; route: articular processes of cervical spine

CO-INTERVENTION: NR

Duration of treatment: 1 session
Duration of follow-up: none

Outcomes PAIN (intensity with most painful movement change score, VAS, 0 to 100)
Baseline mean: A 60.8, B 59.8
Absolute benefit: A 21.9, B 12.7
Reported results: significant favouring A
SMD (A vs B): -0.53 (95% CI -1.04 to -0.01)

FUNCTION: NR

GPE (1 to 7)
Reported results: not significant
RR (A vs B): 0.90 (95% CI 0.63 to 1.30)

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 624, right column, paragraph 2

Kanlayanaphotporn 2010a 
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Allocation concealment
(selection bias)

Low risk Page 624, right column, paragraph 2

Blinding of Participants
(performance bias)

Low risk Page 624, right column, paragraphs 3 and 4

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

Low risk Page 624, right column, paragraphs 3 and 4

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No reported protocol available

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Kanlayanaphotporn 2010a  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 32/32
Intention-to-treat analysis: NA

Participants Neck pain (duration of symptoms NR)

Interventions INDEX TREATMENT
Thoracic spine manipulation (TSM): technique: bilateral translatoric facet joint traction manipulation
to the upper thoracic intervertebral segment performed; frequency: 1 session; dose: grade 5 manipula-
tion; route: thoracic spine

COMPARISON TREATMENT
No treatment (NT): no treatment provided

CO-INTERVENTION: NR

Duration of treatment: 1 session
Duration of follow-up: no follow-up

Outcomes PAIN (intensity with leU rotation, 9 point faces pain scale)
Baseline mean: TSM 3.73, NT 2.50
Absolute benefit: TSM 0.688, NT 0.667

Krauss 2008 
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Reported results: not significant
SMD (TSM vs NT): 0.02 (95% CI -0.73 to 0.77)

PAIN (intensity with right rotation, 9 point faces pain scale)
Baseline mean: TSM 2.75, NT 2.80
Absolute benefit: TSM 1.5, NT -0.1
Reported results: not significant
SMD (TSM vs NT): 0.65 (95% CI -0.12 to 1.41)

FUNCTION: NR

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Page 95, leU column, paragraph 4

Allocation concealment
(selection bias)

High risk Unsure whether envelopes were opaque, questions about allocation numbers

Blinding of Participants
(performance bias)

High risk Not possible owing to intervention

Blinding of Personal (per-
formance bias)

High risk Not possible owing to intervention

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to intervention

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No protocol reported

Similar groups at base-
line?

High risk Not enough baseline data available

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Krauss 2008  (Continued)
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Similar timing of outcome
assessment?

Low risk Pre-post design

Krauss 2008  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 177/182
Intention-to-treat analysis: calculated

Participants Acute/subacute non-specific cervical disorder

Interventions INDEX TREATMENT
Manipulation (A): technique: high-velocity low-amplitude thrust, particular technique according to
clinical judgement; timing: at baseline; frequency: 4 treatments over 2 weeks; route: cervical spine

COMPARISON TREATMENT

Mobilisation (B): technique: low-velocity oscillating passive movement, particular technique according
to clinical judgement; timing: at baseline; frequency: 4 treatments over 2 weeks; route: cervical spine

CO-INTERVENTION

Not avoided: possibility of other treatment during follow-up, option to continue existing exercise pro-
gramme during treatment, use of other manipulations or mobilisation at different body locations dur-
ing treatment not constrained

Duration of treatment: 2 weeks, 4 sessions
Duration of follow-up: 10 weeks

Outcomes PAIN (NRS, 0 to 10)
Baseline mean: A 6.1, B 5.9
End of study mean: A 1.6, B 1.4
Absolute benefit: A 4.5, B 4.5
Reported results: not significant

SMD (A vs B): IP -0.05 (95% CI -0.34 to 0.25), IT 0.11 (-0.19 to 0.40)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 16.1, B 14.8
End of study mean: A 5.3, B 5.5
Absolute benefit: A 10.8, B 9.3
Reported results: not significant

SMD (A vs B): ST -0.06 (95% CI -0.35 to 0.24), IT -0.03 (95% CI -0.33 to 0.26)

GPE (5-point scale, -5 to 5)

End of study mean: A 3.3, B 3.4
Reported results: not significant

SMD (A vs B): IP -0.18 (95% CI -0.47 to 0.12), IT -0.06 (95% CI -0.35 to 0.24)

PATIENT SATISFACTION: NR

QoL (PCS component of the SF-12, 0 to 100)

Baseline mean: A 42.9, B 43.6
End of study mean: A 50.2, B 50.6
Absolute benefit: A 7.3, B 7.0

Leaver 2010 
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Reported results: not significant

SMD (A vs B): ST 0.08 (95% CI -0.21 to 0.38), IT -0.06 (95% CI -0.35 to 0.24)

SIDE EFFECTS

Additional neck pain: A 28/91, B 24/91

Headache: A 22/91, B 17/91

Dizziness/vertigo: A 7/91, B 6/91

Nausea: A 4/91, B 7/91

Paraesthesia: A 8/91, B 5/91

Other (upper limb pain, neck stiffness, fatigue, mid-lower back pain, unpleasant change in spinal pos-
ture): A 7/91, B 3/91

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 1314, right column, paragraph 2 and page 1315, right column

Allocation concealment
(selection bias)

Low risk Page 1314, right column, paragraph 2 and page 1315, right column

Blinding of Participants
(performance bias)

High risk Not possible

Blinding of Personal (per-
formance bias)

High risk Not possible

Blinding of the Outcome
assessor (detection bias)

High risk Participant is the assessor

Incomplete outcome data
(attrition bias)

Low risk Figure 1

Randomized Participants
analysed were allocated
(attrition bias)

High risk 5 participants not analysed in secondary analysis

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Co-interventions not reported

Compliance acceptable? Low risk Page 1315, leU column

Leaver 2010  (Continued)
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Similar timing of outcome
assessment?

Low risk Baseline, 2, 4, 12 weeks

Leaver 2010  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 33/33
Intention-to-treat analysis: NR

Participants Non-specific cervical disorder (myofascial pain syndrome of the upper trapezius), duration NR

Interventions INDEX TREATMENT
PNF (A): technique: upper trapezius muscle relaxation therapy (PNF hold-relax technique) with the par-
ticipant in a sitting position; timing: at baseline; frequency: 2 treatments/wk for 4 weeks; dose: 5 repeti-
tions of the technique at each session; route: upper trapezius

COMPARISON TREATMENT

EWST (B): technique: extracorporeal shock wave therapy applied to trigger points with 17-mm gun and
low power; timing: at baseline;

frequency: 2 sessions/wk for 4 weeks; dose: 1000 impulsions, 5 Hz;

route: upper trapezius

TPI (C): technique: trigger point injection of 0.2 mL of 0.3% lidocaine (Travell method); timing: at base-
line; frequency: 2 sessions/wk for 4 weeks; dose: 1 injection/trigger point; route: upper trapezius

CO-INTERVENTION

Comparable between index and control groups: Each participant received hot pack therapy for 20 min-
utes and US for 5 minutes

Duration of treatment: 4 weeks, 8 sessions
Duration of follow-up: 0 days

Outcomes PAIN (NRS, 0 to 10)
Baseline mean: A 7.09, B 7.18, C 7.36
End of study mean: A 2.26, B 3.28, C 3.22
Absolute benefit: A 4.83, B 3.9, C 4.14
Reported results: significant favouring A over B and C

SMD (A vs B): IP -1.01 (95% CI -1.91 to -0.11)

SMD (A vs C): IP -1.05 (95% CI -1.96 to -0.15)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 24.45, B 28.00, C 26.73
End of study mean: A 6.26, B 5.26, C 5.19
Absolute benefit: A 18.19, B 22.74, C 21.54
Reported results: not significant

SMD (A vs B): IP 0.69 (95% CI -0.18 to 1.55)

SMD (A vs C): IP 0.76 (95% CI -0.11 to 1.63)

GPE: NR

PATIENT SATISFACTION: NR

Lee 2013 
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QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of Participants
(performance bias)

High risk Not possible owing to differences in interventions

Blinding of Personal (per-
formance bias)

High risk Not possible owing to differences in interventions

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to differences in interventions

Incomplete outcome data
(attrition bias)

Low risk No dropouts

Randomized Participants
analysed were allocated
(attrition bias)

Low risk No dropouts

Selective outcome (report-
ing bias)

Unclear risk No protocol or registration

Similar groups at base-
line?

Low risk Tables 1 and 2

co-interventions avoided
or similar?

Unclear risk P343L medication may have increased effects of specific techniques

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Unclear risk Baseline, 4 weeks for intervention but no description of when follow-up was
performed

Lee 2013  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 63/63
Intention-to-treat analysis: NA

Participants Chronic mechanical neck pain

Lin 2013 
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Interventions INDEX TREATMENT
Long's manipulation plus traditional Chinese massage (control) (A): technique: high-velocity low-am-
plitude thrust; frequency: 8 sessions, 1 session every 3 days for 24 days; route: cervical spine

COMPARISON TREATMENT

Traditional Chinese massage (B): technique: massage technique such as stroking, rubbing, shaking,
pinching, plucking, clapping and acupressure; frequency: 8- to 20-minute sessions, 1 session every 3
days for 24 days; route: cervical spine

CO-INTERVENTION

Duration of treatment: 24 days, 8 sessions
Duration of follow-up: 3 months

Outcomes PAIN (NPRS, 0 to 10 mm)
Baseline mean: A 5.79, B 5.63

End of study mean: A 2.06, B 4.54
Absolute benefit: A 3.72, B 1.09
Reported results: statistically significant decrease

SMD (A vs B): -1.30 (-2.02 to -0.57)

FUNCTION (NPQ, 42 items)

Baseline mean: A 35.44, B 36.14
End of study mean: A 15.07, B 25.88
Absolute benefit: A 20.37, B 10.26
Reported results: significant decrease

SMD (A vs B): -1.16 (-1.88 to -0.45)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 310, column 2, paragraph 1

Allocation concealment
(selection bias)

Low risk Page 310, column 2, paragraph 1

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Lin 2013  (Continued)
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Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

High risk Figure 2

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Figure 2

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Low risk Baseline, 3-month follow-up

Lin 2013  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 23/23
Intention-to-treat analysis: not calculated

Participants Chronic non-specific cervical disorder

Interventions INDEX TREATMENT
Joint mobilisation (A): technique: non-thrust, oscillatory techniques (transverse glide, posterior-ante-
rior glides and rotational); timing: at baseline; frequency: 2 or 3 treatments/wk for 4 weeks; dose: low
grade (I to IV); duration: 30 minutes (after application of the moist heat pack); route: 1 or more restrict-
ed cervical spine segments

COMPARISON TREATMENT 

Massage (B): technique: effleurage, stroking and pétrissage; timing: at baseline; frequency: 2 or 3 treat-
ments/wk for 4 weeks; duration: 30 minutes; route: neck and upper back muscles

CO-INTERVENTION

Not avoided: Participants were allowed to continue taking prescribed pain medication; avoided in tri-
al design: other therapeutic interventions and modalities; comparable between groups: application of
moist heat packs to the neck and upper back for 20 to 30 minutes before treatment

Duration of treatment: 4 weeks, maximum 12 sessions
Duration of follow-up: 0 days

Outcomes PAIN (VAS, 0 to 100 mm)
Baseline mean: A 40.91, B 29.42
End of study mean: A 16.45, B 20.91
Absolute benefit: A 24.46, B 8.51
Reported results: not significant

Madson 2010 
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SMD (A vs B): -0.25 (95% CI -1.09 to 0.59)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 13.54, B 12.75
End of study mean: A 5.64, B 8.08
Absolute benefit: A 7.90, B 4.67
Reported results: not significant

SMD (A vs B): -0.52 (95% CI -1.35 to 0.32)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 645, right column

Allocation concealment
(selection bias)

Low risk Page 645, right column

Blinding of Participants
(performance bias)

High risk Not possible

Blinding of Personal (per-
formance bias)

High risk Not possible

Blinding of the Outcome
assessor (detection bias)

High risk Not possible

Incomplete outcome data
(attrition bias)

Low risk Figure 1 – no dropouts

Randomized Participants
analysed were allocated
(attrition bias)

Low risk No dropouts

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

High risk Table 1, Table 2

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Exercise compliance not reported.

Madson 2010  (Continued)
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Similar timing of outcome
assessment?

Low risk Page 648, leU column, paragraph 1

Madson 2010  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 65/59
Intention-to-treat analysis: calculated

Participants Chronic (> 3 months) mechanical neck pain

Interventions INDEX TREATMENT
Spinal manipulation therapy group (SMT): technique: supine technique with 4 high-velocity low-am-
plitude manipulations in upper thoracic and cervical areas: frequency: 1 session/mo for 10 months, 10
sessions total; dose: 1 to 2 manipulations/segment (maximum 4)

COMPARISON TREATMENT

10-Month attention-control group (AC); frequency: participants attended the clinic once every 2
months for 20 to 30 minutes for 10 months, 5 sessions in total

CO-INTERVENTION: NR

Duration of therapy period: 10 months
Duration of follow-up: baseline, initiation of RCT, mid-trial, end of trial at 10 months

Outcomes PAIN (VAS, 0 to 10 cm)
Baseline mean: AC 3.8, SMT 3.3
End of study mean: AC 2.9, SMT 2.1
Absolute benefit: AC 0.9, SMT 1.2
Reported results: no significant difference
SMD: -0.30 (95% CI -0.82 to 0.21)

FUNCTION (NDI, 0 to 50)

Baseline mean: AC 26.1, SMT 21.5
End of study mean: AC 21.5, SMT 13.7
Absolute benefit: AC 4.6, SMT 7.8
Reported results: significant favouring experimental differences
SMD: -0.59 (95% CI -1.12 to -0.07); NNTB 10

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: none

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Martel 2011 
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Random sequence genera-
tion (selection bias)

Low risk Page 2, leU column

Allocation concealment
(selection bias)

Low risk Page 3, leU column

Blinding of Participants
(performance bias)

High risk Not possible owing to intervention

Blinding of Personal (per-
formance bias)

High risk Not possible owing to intervention

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to intervention

Incomplete outcome data
(attrition bias)

Low risk Figure 1

Randomized Participants
analysed were allocated
(attrition bias)

High risk Not all randomly assigned participants were included; Figure 1

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

High risk Page 7, right column

Compliance acceptable? High risk Page 7, leU column

Similar timing of outcome
assessment?

Low risk Baseline, 12 months; mid-trial data unclear; however, we believe long-term
follow-up data are more important

Martel 2011  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 71/71
Intention-to-treat analysis: NR

Participants Subacute chronic neck pain, no radiculopathy

Interventions INDEX TREATMENT
Cervical high-velocity low-amplitude technique group (manip): technique: manipulation ipsilateral
side flexion, contralateral rotation; frequency: 1 session; route: cervical spine

COMPARISON TREATMENT
Sham/Control group (cntl): technique: neck positioned into ipsilateral side flexion, contralateral rota-
tion, position held for 30 seconds, the side of manual contact was randomly assigned; frequency: 1 ses-
sion

CO-INTERVENTION: NR

Duration of treatment: 1 session

Martinez-Segura 2006a 
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Duration of follow-up: none

Outcomes PAIN INTENSITY (VAS, 0 to 10 cm)
Baseline mean: manip 5.7, cntl 5.5
End of study mean: manip 2.2, cntl 5.1
Absolute benefit: manip 3.5, cntl 0.4
Reported results: significant favouring manipulation
SMD: -1.67 (95% CI -2.21 to -1.12); NNTB: 2; treatment advantage 54%

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Not reported

Allocation concealment
(selection bias)

High risk Not reported

Blinding of Participants
(performance bias)

High risk Not reported

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Page 513, Table 1

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Martinez-Segura 2006a  (Continued)
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Similar timing of outcome
assessment?

Low risk Pre-post design

Martinez-Segura 2006a  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 64/66
Intention-to-treat analysis: calculated

Location of study: USA

Participants Mechanical neck pain < 3 months (acute and subacute)

Interventions INDEX TREATMEAT

Experimental group (EG): thoracic spine manipulations plus cervical non-thrust manipulations plus cer-
vical spine active range of motion exercises (thoracic spine manip plus control vs control): technique: 2
upper thoracic spine thrust manipulations and 2 middle thoracic spine thrust manipulations plus cervi-
cal spine posterior-anterior non-thrust manipulations; frequency: 10 reps for non-thrust manip; dose: 1
to 2 attempts for thrust manip; duration: 2 treatment sessions; routes: T1-3 and T4-7 and C2-7; duration
of follow-up: 1 week, 2 to 3 days following last treatment session

COMPARISON TREATMENT

Comparison group (CG): cervical posterior-anterior non-thrust manipulation to the segment spinous
processes plus cervical active range of motion exercises; frequency: 10 reps followed by 10-second rest
between segments; dose: grade 3; duration: 2 treatment sessions; route: spinous process of C2-C7; du-
ration of follow-up: 1 week, 2 to 3 days following last treatment session

CO-INTERVENTION: NR

Duration of therapy period: 1 week
Duration of follow-up: baseline, 1 week

Outcomes PAIN INTENSITY (NPRS, 0 to 10)
Baseline mean: EG 5.1, CG 4.9
End of study mean: EG 2.2, CG 3.5
Absolute benefit: EG 2.9, CG 1.4
Reported results: significant favouring EG
SMD: -1.00 (95% CI -1.52 to -0.48); NNTB 4

FUNCTION (NDI, 0 to 50)
Baseline mean: EG 28.5, CG 26.3
End of study mean: EG 12.3, CG 18.9
Absolute benefit: EG 16.2, CG 7.4
Reported results: significant favouring EG
SMD: -0.89 (95% CI -1.40 to -0.37); NNTB 4

PATIENT SATISFACTION: NR

QoL: NR

GPE: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Masaracchio 2013 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 120, column 3, paragraph 2

Allocation concealment
(selection bias)

Unclear risk Did not follow adequate level of allocation concealment

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Figure 5, page 122

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 122, column 2, paragraph 1

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Page 123, Table 2

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Not reported

Similar timing of outcome
assessment?

Low risk Baseline, 1 week

Masaracchio 2013  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 69/115
Intention-to-treat analysis: calculated

Participants Chronic neck pain

Interventions INDEX TREATMENT
Spinal manipulation (A): technique: high-velocity low-amplitude thrust on the level of involvement;
frequency: 2 sessions/wk; dose: grade 5 manipulation; duration: 20 minute visits; route: affected seg-
ments of cervical spine

COMPARISON TREATMENT
Medication (B): type: Celebrex-celacoxin (27 participants), Vioxx-rofecoxib (11 participants), paraceta-
mol (5 participants); frequency: fortnightly 20-minute office visits until asymptomatic or sufficient pain

Muller 2005 
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relief achieved; dose Celebrex-celacoxin 200 to 400 mg/d, Vioxx-rofecoxib 12.5 to 25 mg/d, paracetamol
1000 to 3000 mg/d; route: oral

Acupuncture (C): technique: 8 to 10 needles placed in local paraspinal and intramuscular pain areas,
5 needles placed in distal point meridians; frequency: 2 sessions/wk until asymptomatic or accept-
able pain relief achieved; dose: 20 minutes with turning or flicking needles every 5 minutes if tolerated;
route: sterile HWATO Chinese acupuncture guide tube needles (50 mm length, 0.25 mm gauge)

CO-INTERVENTION: not avoided

Duration of treatment: 9 weeks or until asymptomatic, maximum 18 sessions
Duration of follow-up: 12 months

Outcomes PAIN (intensity, VAS, 0 to 10)
Baseline median: A 6, B 4, C 7
12-Month median: A 2.8, B 4.7, C 2.5

Absolute benefit: A 3.2, B -0.7, C 4.5
Reported results: significance between groups NR, significance for A and C within-group data
SMD (A vs B): -0.24 (95% CI -0.85 to 0.37)
SMD (A vs C): 0.04 (95% CI -0.56 to 0.64)

FUNCTION (NDI, 0 to 50)
Baseline median: A 28, B 42, C 36
12-Month median: A 20, B 36, C 24

Absolute benefit: A 8, B 6, C 12
Reported results: significance between groups NR, significance within A and C groups
SMD (A vs B): -0.36 (95% CI -0.97 to 0.25)
SMD (A vs C): -0.09 (95% CI -0.69 to 0.51)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR for neck group alone

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation technique not adequate

Allocation concealment
(selection bias)

Unclear risk Envelopes not sequentially numbered

Blinding of Participants
(performance bias)

High risk Not possible owing to study design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to study design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to study design

Muller 2005  (Continued)
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Incomplete outcome data
(attrition bias)

High risk Dropout rate > 50%, only compliers used

Randomized Participants
analysed were allocated
(attrition bias)

High risk Page 6 - improper Intention-to-treat technique; only responders included

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Unclear risk NDI and Oswestry data not given; data for only 62 participants given

co-interventions avoided
or similar?

High risk Page 8, leU column, paragraph 2

Compliance acceptable? High risk Page 8, leU column, paragraph 2

Similar timing of outcome
assessment?

Low risk Baseline, 12-month follow-up

Muller 2005  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 53/54
Intention-to-treat analysis: NR

Participants Chronic neck pain with headache

Interventions INDEX TREATMENT
Manipulation (A): technique: manipulation-toggle recoil for upper cervical spine, diversified technique
for mid- and lower cervical spine; high-velocity low-amplitude thrust at end point of passive range of
motion; frequency: 2 sessions/wk; dose: 12 toggle recoil, 10 diversified manipulation; route: cervical
spine

COMPARISON TREATMENT
SoU tissue massage (B): technique: massage, deep frictions and trigger point treatment of posterior
muscles of shoulder girdle, upper thoracic and lower cervical, and placebo laser applied to upper cervi-
cal region; frequency: 2 sessions/wk; route: cervical and thoracic spines

CO-INTERVENTION: NR

Duration of treatment: 3 weeks, 6 sessions
Duration of follow-up: 1 week

Outcomes PAIN (headache intensity per episode; VAS, 0 to 100)
Baseline median: A 48, B 37
End of study median: A 15, B 6
Absolute benefit: A 33, B 31
Reported results: not significant
SMD: -0.45 (95% CI -0.99 to 0.10) (power 16%)

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

Nilsson 1997 
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QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 327, right column, paragraph 1

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Page 328, leU column, paragraph 1

Randomized Participants
analysed were allocated
(attrition bias)

High risk One participant lost for analysis

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Tables 2 and 3

co-interventions avoided
or similar?

High risk Unsure whether co-interventions were similar between groups

Compliance acceptable? Unclear risk Diary described, but no data on compliance with treatment

Similar timing of outcome
assessment?

Low risk Figure 1

Nilsson 1997  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 30/30
Intention-to-treat analysis: not calculated

Participants Neck pain, duration not reported (NR)

Parkin-Smith 1998 
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Interventions INDEX TREATMENT
Group A: technique: manipulation; route: cervical spine

COMPARISON TREATMENT
Group B: technique: manipulation; route: cervical and thoracic spines

CO-INTERVENTION: not specified

Duration of treatment: 3 weeks, 6 sessions
Duration of follow-up: none

Outcomes PAIN INTENSITY (NRS-101, 0 to 100)
Baseline mean: A 33.89, B 33.00
End of study mean: A 17.17, B 13.18
Absolute benefit: A 16.72, B 19.82
Reported results: not significant
SMD: 0.29 (95% CI -0.43 to 1.01) (power 94%)

FUNCTION (NDI, 0 to 50)
Baseline mean: A 18.24, B 17.64
End of study mean: A 6.89, B 4.71
Absolute benefit: A 11.35, B 12.93
Reported results: not significant
SMD: 0.30 (95% CI -0.42 to 1.02) (power 100%)

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Not reported

Allocation concealment
(selection bias)

High risk Not reported

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

High risk Not reported

Parkin-Smith 1998  (Continued)
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Randomized Participants
analysed were allocated
(attrition bias)

High risk Not reported

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Page 329, Table 21

co-interventions avoided
or similar?

High risk Not reported

Compliance acceptable? High risk Not Reported

Similar timing of outcome
assessment?

Low risk Baseline, 4 weeks

Parkin-Smith 1998  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 20/24
Intention-to-treat analysis: calculated

Participants Acute mechanical neck pain (with or without unilateral upper extremity symptoms)

Interventions INDEX TREATMENT

Cervical thrust manipulation (A): technique: during first 2 sessions: mid-range high-velocity low-ampli-
tude thrust into rotation to both sides of cervical segment directed up towards the participant's con-
tralateral eye (participant in supine position with cervical spine rotation and side bending); timing: at
baseline; frequency: 3× for first week and 2× during second week, 5 treatment sessions; dose: maxi-
mum of 2 thrusts for each manipulation technique; route: cervical spine

COMPARISON TREATMENT

Thoracic thrust manipulation (B): technique: application of 3 different thoracic spine manipulation
techniques during first 2 sessions; mid-range high-velocity upward distraction thrust to lower thoracic
spine (participant in a sitting position) and end-range high-velocity low-amplitude anterior-posterior
thrust to mid-thoracic and lower thoracic spines with cervicothoracic flexion (participant in supine po-
sition); timing: at baseline; frequency: 3× for the first week and 2× during the second week, 5 treatment
sessions; dose: maximum 2 thrusts for each manipulation technique; route : thoracic spine

CO-INTERVENTION: comparable between groups: during last 3 therapy sessions, participants from both
groups performed a standardised exercise programme to improve ROM and strength (3 times 10 reps, 3
to 4×/d) and did not receive further manipulation

Duration of treatment: 2 weeks, 5 sessions
Duration of follow-up: 22 weeks

Outcomes PAIN (NRS, 0 to 10)
Baseline mean: A 4.6, B 3.6
End of study mean: A 0.1, B 2.3
Absolute benefit: A 4.5, B 1.3
Reported results: significant favouring A at short and intermediate terms

SMD (A vs B): ST -2.43 (95% CI -3.64 to -1.21); NNTB 12
IT -2.70 (95% CI -3.98 to -1.42); NNTB 6

Puentedura 2011 
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FUNCTION (NDI, 0 to 50)

Baseline mean: A 13.4, B 12.6
End of study mean: A 3.7, B 9.9
Absolute benefit: A 9.7, B 2.7
Reported results: significant favouring A at short and intermediate terms

SMD (A vs B): ST -1.01 (95% CI -1.96 to -0.07); NNTB 5
IT -1.22 (95% CI -2.19 to -0.24); NNTB 4

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: reported

A 1/14 reported minor increased neck pain after first treatment
B 8/10 in thoracic group after first treatment and 7/10 after second treatment reported minor in-
creased neck pain, fatigue, headache or upper back pain that resolved within 24 hours of onset

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 210, right column, paragraph 1

Allocation concealment
(selection bias)

Unclear risk Envelopes not numbered

Blinding of Participants
(performance bias)

High risk Interventions perceptibly different

Blinding of Personal (per-
formance bias)

High risk Interventions perceptibly different

Blinding of the Outcome
assessor (detection bias)

High risk Interventions perceptibly different

Incomplete outcome data
(attrition bias)

High risk High dropout rate in cervical manipulation group; all dropouts were in this
group

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Page 212, middle column, paragraph 2 and Figure 5

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Unclear risk Duration different between groups, see page 217 for study author comments
on this

co-interventions avoided
or similar?

Unclear risk Not reported

Puentedura 2011  (Continued)

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

106



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Compliance acceptable? Unclear risk Not reported

Similar timing of outcome
assessment?

Low risk Baseline, 1 week, 4 weeks, 6 months

Puentedura 2011  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 20/20
Intention-to-treat analysis: not calculated

Participants Neck disorder with radiculopathy (radicular symptoms or signs), duration NR

Interventions INDEX TREATMENT

Manual therapy (A): technique: cervical lateral glide in supine position of all cervical segments (C2 to
C7), PAs in prone position of hypomobile segment of the thoracic spine and sliding neural dynamic
technique of the median nerve (as described by Butler); timing: at baseline; frequency: 3 times/wk for
3 weeks; dose: grade III to IV oscillatory movements as described by Maitland for cervical glide and tho-
racic mobilisation and unknown for the neural dynamic technique; route: cervical spine, thoracic spine
and upper extremity of the affected side

COMPARISON TREATMENT

Exercises (B): technique: deep neck flexor strengthening in supine position, lower and middle trapezius
strengthening in prone position and serratus anterior strengthening in standing position. No home pro-
gramme was prescribed; timing: at baseline; frequency: 3 times/wk for 3 weeks; dose: 10 × 10 seconds
for neck flexor, 2 × 15 reps (with or without dumbbells) for trapezius and serratus anterior; route: cervi-
cal spine, thoracic spine and upper extremity of affected side

CO-INTERVENTION: NR

Duration of treatment: 3 weeks, 9 sessions
Duration of follow-up: 0 days

Outcomes PAIN (NRS, 0 to 0)
Baseline mean: A 5.3, B 4.9
End of study mean: A 2.4, B 1.6
Absolute benefit: A 2.9, B 3.3
Reported results: not significant

SMD (A vs B): 0.58 (95% CI -0.32 to 1.48)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 39.6, B 28.7
End of study mean: A 17.2, B 10.2
Absolute benefit: A 22.4, B 18.5
Reported results: not significant

SMD (A vs B): 0.76 (95% CI -0.16 to 1.67)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

Ragonese 2009 
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COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Unclear for sequence

Allocation concealment
(selection bias)

Unclear risk Unclear for sequence

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Unclear risk Not reported

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Table 4

Selective outcome (report-
ing bias)

Unclear risk Not reported

Similar groups at base-
line?

High risk Tables 2 and 3, initial NDI difference

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Not reported

Similar timing of outcome
assessment?

Unclear risk Not clear when outcomes were performed each week

Ragonese 2009  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 81/82
Intention-to-treat analysis: calculated

Participants Chronic mechanical neck pain

Interventions INDEX TREATMENT

Full manipulation group (A): technique: high-velocity low-amplitude thrust, (1) cervical spine: manipu-
lation directed upward and medially in the direction of the participant's contralateral eye, participant

Saavedra-Hernandez 2012CR 
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in supine position with the cervical spine in a neutral position, (2) cervicothoracic junction: thrust ap-
plied toward the participant's right or leU side, thrust applied bilaterally, participant prone with head
and neck rotated, (3) upper thoracic spine: distraction thrust manipulation directed in an upward di-
rection, participant in supine position with arms crossed; timing: at baseline; frequency: 1 session;
dose: 1 to 2 thrusts per area; route: cervical spine, cervicothoracic junction, upper thoracic spine, symp-
tomatic level

COMPARISON TREATMENT

Cervical manipulation group (B): technique: high-velocity low-amplitude thrust manipulation direct-
ed upward and medially in the direction of the participant's contralateral eye, participant in supine po-
sition with the cervical spine in a neutral position; timing: at baseline; frequency: 1 treatment session;
dose: 1 to 2 thrusts; route: cervical spine, symptomatic level

CO-INTERVENTION: N/A

Duration of treatment: 1 day, 1 session
Duration of follow-up: 1 week post treatment

Outcomes PAIN (NPRS, 0 to 10)
Baseline mean: A 4.9, B 4.8
End of study mean: A 2.7, B 2.7
Absolute benefit: A 2.2, B 2.1
Reported results: equally effective, no significant differences between groups

SMD: 0.08 (95% CI -0.36 to 0.51)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 22.2, B 23.7
End of study mean: A 11.6, B 16.8
Absolute benefit: A 10.6, B 6.9
Reported results: statistically significant favouring A

SMD: -0.17 (95% CI -0.61 to 0.27)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: reported

Minor increase in neck pain or fatigue after manipulation(s): A 1/41, B 1/40

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 3, column 2, paragraph 1

Allocation concealment
(selection bias)

Low risk Page 3, column 2, paragraph 1

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Saavedra-Hernandez 2012CR  (Continued)

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

109



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Figure 4, page 4

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Figure 4, page 4

Selective outcome (report-
ing bias)

Unclear risk Not reported

Similar groups at base-
line?

Low risk Table 1, page 5

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Low risk Short-term follow-up

Similar timing of outcome
assessment?

Low risk Baseline, 7-day follow-up

Saavedra-Hernandez 2012CR  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 76/80
Intention-to-treat analysis: calculated

Participants Chronic mechanical neck pain

Interventions INDEX TREATMENT
Cervical manipulation (A): technique: high-velocity low-amplitude thrust at mid-cervical spine direct-
ed upward and medially in the direction of the participant's contralateral eye, participant in supine po-
sition with cervical spine in neutral position. For cervicothoracic junction, thrust was applied bilateral-
ly toward the participant's leU and right sides, participant prone with head and neck rotated; timing: at
baseline; dose: 1 thrust per manipulation technique; route: thoracic spine and cervical spine

COMPARISON TREATMENT

Kinesio-tape (B): technique: tape with width of 5 cm and thickness of 0.5 mm. Each tail of the first strip
(blue Y-strip, 2-tailed) was applied with the participant's neck in a position of cervical contralateral side
bending and rotation. Tape was first placed from T1-T2 to C1-C2. Overlying strip (black) was a space-
tape (opening) placed perpendicular to the Y-strip, over C3-C6, with the participant's cervical spine
in flexion to apply tension to posterior structures; timing: at baseline; duration: tape worn for 7 days;
route: thoracic spine and cervical spine

CO-INTERVENTION: N/A

Duration of treatment: 1 day, 1 session
Duration of follow-up: 0 day

Outcomes PAIN (NPRS, 0 to 10)

Saavedra-Hernández 2012JO 
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Baseline mean: A 5.0, B 5.2
End of study mean: A 2.7, B 2.7
Absolute benefit: A 2.3, B 2.5
Reported results: not significant

SMD (A vs B): 0.00 (95% CI -0.45 to 0.45)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 22.5, B 21.4
End of study mean: A 16.8, B 15.4
Absolute benefit: A 5.7, B 6.0
Reported results: significant favouring B

SMD (A vs B): 0.46 (95% CI 0.01 to 0.92)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: reported

Minor increase in neck pain or fatigue after manipulation: A 3/36, B 0/40
Cutaneous irritation related to tape application: A 0/36, B 2/40

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Pages 725 to 726

Allocation concealment
(selection bias)

Low risk Pages 725 to 726

Blinding of Participants
(performance bias)

High risk Not possible owing to intervention

Blinding of Personal (per-
formance bias)

High risk Not possible owing to intervention

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to intervention

Incomplete outcome data
(attrition bias)

Low risk Figure 4

Randomized Participants
analysed were allocated
(attrition bias)

Unclear risk Unclear whether ITT was properly performed – see manipulation group num-
bers in Table 1

Selective outcome (report-
ing bias)

Unclear risk No protocol

Saavedra-Hernández 2012JO  (Continued)
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Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Not reported whether participants in kinesiotape group kept it on for 7 days

Similar timing of outcome
assessment?

Low risk Baseline, 7 days

Saavedra-Hernández 2012JO  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 56/60
Intention-to-treat analysis: calculated

Participants Subacute/chronic mechanical neck pain (facet joint dysfunction/syndrome)

Interventions INDEX TREATMENT
Chiropractic manipulation (A): technique: specific short-lever, high-velocity low-amplitude diversified
techniques of cervical manipulation. Maximum of 3 most painful dysfunctional joints treated per ses-
sion; timing: at baseline; frequency: 2 treatment sessions/wk; dose: 6 treatments over 3 weeks; dura-
tion: 30 minutes; route: cervical spine

COMPARISON TREATMENT

Low-level laser therapy (B): technique: use of a Uni-Laser 201 830-nm gallium
aluminium arsenide with handheld probe. Output ranged from 14 to 19 mW. Minimum of 3 joints per

treatment session; timing: at baseline; frequency: 2 sessions/wk over 3 weeks; dose: 5.57 to 7.56 J/cm2;
duration: 50 seconds; route: cervical spine

Combination of CMT and LLLT (C): technique: combination of the 2 interventions mentioned before.
Manipulative procedures completed first. Protocols were the same; timing: at baseline; frequency: 6
sessions over 3 weeks; duration: 30 minutes; see groups A and B for other dosage parameters

CO-INTERVENTION: avoided in trial design: participants requested not to take analgesic or NSAID or
any other form of physical treatment to the neck, nor to partake in activities that would exacerbate the
pain for the duration of the study

Duration of treatment: 3 weeks, 6 sessions
Duration of follow-up: 1 week

Outcomes PAIN (NRS, 0 to 10)
Baseline mean: A 6, B 6, C 6
End of study mean: A 4, B 4, C 2
Absolute benefit: A 2, B 2, C 4
Reported results: significant favouring combination of CMT + LLLT

FUNCTION (NDI, 0 to 50, converted in 100%)

Baseline mean: A 24, B 23.5, C 26
End of study mean: A 17, B 18, C 11.5
Absolute benefit: A 7, B 5.5, C 14.5
Reported results: significant favouring combination of CMT + LLLT

GPE: NR

PATIENT SATISFACTION: NR

Saayman 2011 

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

112



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

QoL: NR

SIDE EFFECTS: reported: no adverse serious effects in any study groups

COST OF CARE: NR

Notes Wrote study author in 2015 to request additional data (SD) for week 4

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 154, right column, paragraph 4

Allocation concealment
(selection bias)

Low risk Page 154, right column, paragraph 4

Blinding of Participants
(performance bias)

High risk Not possible owing to differences between interventions

Blinding of Personal (per-
formance bias)

High risk Not possible owing to differences between interventions

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to differences between interventions

Incomplete outcome data
(attrition bias)

Low risk Figure 3

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Figure 3

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Unclear risk Co-interventions not reported

Compliance acceptable? Unclear risk Compliance not reported

Similar timing of outcome
assessment?

Low risk Baseline, 2 weeks, 3 weeks, 4 weeks (see abstract)

Saayman 2011  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 41/75
Intention-to-treat analysis: NR

Participants Neck pain, duration NR

Savolainen 2004 
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Interventions INDEX TREATMENT
Thoracic manipulation (A): technique: manipulation of the upper thoracic spine by a physiatrist; fre-
quency: 1 session/wk; dose: 4 manipulations; route: thoracic spine

COMPARISON TREATMENT
Instructed exercise (B): duration unclear

CO-INTERVENTION: NR

Duration of treatment: 4 weeks for manipulation group, unknown for control group
Duration of follow-up: 52 weeks

Outcomes PAIN (neck pain intensity (pain right now); VAS, 0 to 10)
Baseline mean: A 3.7, B 3.8
Absolute benefit: A 0.8, B -0.5
Results: significant favouring thoracic manipulation for worst perceived pain, no other significant re-
sults between groups for pain right now and for average pain
SMD (A vs B): -0.50 (95% CI -1.13 to 0.13) (power 69%)

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of Participants
(performance bias)

High risk Not possible owing to study design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to study design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to study design

Incomplete outcome data
(attrition bias)

High risk Table 1

Randomized Participants
analysed were allocated
(attrition bias)

High risk Table 1

Savolainen 2004  (Continued)
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Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Tables 1 and 2

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Low risk Baseline, 6 weeks, 12 months

Savolainen 2004  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 126/126
Intention-to-treat analysis: calculated

Participants Neck disorder ± radicular symptoms or signs (inclusion criteria; patient with or without irradiation into
the arm(s) that changed with movements between C2 and C7), duration NR

Interventions INDEX TREATMENT
Mobilisation (A): technique: intermittent translatoric (perpendicular to the facet plane) traction at the
most painful joint between C2 and C7; timing: at baseline; frequency: 1 session; dose: grade II, 6 to 7/Hz
and changed as needed at 30 seconds; duration: 4 minutes; route: cervical spine

COMPARISON TREATMENT

Mobilisation 3 levels below or above (B): technique: intermittent translatoric (perpendicular to the
facet plane) traction 3 levels below or above the most painful joint between C2 and C7; timing: at base-
line; frequency: 1 session; dose: grade II, 6 to 7 Hz and changed as needed at 30 seconds; duration: 4
minutes; route: cervical spine

CO-INTERVENTION: not specified.

Duration of treatment: 1 day, 1 session
Duration of follow-up: 0 days

Outcomes PAIN (NRS, 0 to 10)
Baseline mean: A 3.1, B 3.7
End of study mean: A 1.8, B 2.0
Absolute benefit: A 1.3, B 1.7
Reported results: not significant

SMD (A vs B): -0.13 (95% CI -0.48 to 0.22)

FUNCTION: NR

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS

Allodynia: A 1/59, B 1/67

Schomacher 2009 
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COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not adequately described

Allocation concealment
(selection bias)

Unclear risk Not adequately described

Blinding of Participants
(performance bias)

Low risk Our group believes that the participant would not be able to perceive differ-
ences between the 2 interventions

Blinding of Personal (per-
formance bias)

High risk Page 103, middle column, paragraph 1 and page 107, leU column, paragraph 2

Blinding of the Outcome
assessor (detection bias)

Low risk Participant is the assessor

Incomplete outcome data
(attrition bias)

Low risk Only 2 dropouts due to allodynia

Randomized Participants
analysed were allocated
(attrition bias)

High risk 2 dropouts not analysed

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Page 104

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Schomacher 2009  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 26/26
Intention-to-treat analysis: not specified

Participants Specific cervical disorder: herniated cervical disc (MRI diagnosis), duration NR

Interventions INDEX TREATMENT

Chuna manual therapy (A): technique: soU tissue manipulation and thrust technique analogous to chi-
ropractic manipulation, in which the practitioner’s hands apply focused and forceful movements to

Shin 2006 
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various areas of the body; timing: at baseline; frequency : 1 session/d for 2 weeks; duration: 20 minutes;
route: various areas of the body

COMPARISON TREATMENT

Traction (B): technique: cervical traction treatment; timing: at baseline;
frequency: 1 session/d for 2 weeks; duration: 20 minutes; route: cervical spine

CO-INTERVENTION: not specified

Duration of treatment: 2 weeks, 12 sessions
Duration of follow-up: 0 days

Outcomes PAIN (VAS, 0 to 10)
Baseline mean: A 7.5, B 7.2
End of study mean: A 2.7, B 4.2
Absolute benefit: A 4.8, B 3.0
Reported results: significant favouring A

SMD (A vs B): -0.94 (95% CI -1.75 to -0.12)

FUNCTION: NR

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: reported (no adverse effects occurred)

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not adequately described

Allocation concealment
(selection bias)

Unclear risk Not adequately described

Blinding of Participants
(performance bias)

High risk Not possible owing to differences between interventions

Blinding of Personal (per-
formance bias)

High risk Not possible owing to differences between interventions

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to differences between interventions

Incomplete outcome data
(attrition bias)

Low risk No dropouts

Randomized Participants
analysed were allocated
(attrition bias)

Low risk No dropouts

Shin 2006  (Continued)
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Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Unclear risk Data were given only for age and pain; missing for other characteristics

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Low risk Table 1 – appears that all received 12 treatments.

Similar timing of outcome
assessment?

Low risk Baseline, 2 weeks

Shin 2006  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 100/101
Intention-to-treat analysis: not specified

Participants Chronic non-specific neck pain

Interventions INDEX TREATMENT
Thoracic manipulation (A): technique: high-velocity mid-range and anterior-to-posterior force to the
upper thoracic segment. Participant in supine position, arms crossed over the chest; timing: at base-
line; frequency: 1 treatment session; dose: 1 thrust; route: thoracic spine (T3 to T4)

COMPARISON TREATMENT

Thoracic mobilisation (B): technique: described by Cleland et al. Practitioner’s flat hand placed under
T4 segment, participant in the same position as described in group A. Application of a light 3-second
compression of the participant's arm to the chest; timing: at baseline; frequency: 1 treatment session;
dose: 1 mobilisation; route: thoracic spine (T3 to T4)

CO-INTERVENTION: avoided in trial design; no medication that alters the functioning of the autonomic
nervous system less than 24 hours before the study, and no caffeinated drinks, smoke or food less than
12 hours before the study

Duration of treatment: 1 day, 1 session
Duration of follow-up: 0 days

Outcomes PAIN (VAS, 0 to 100)
Baseline mean: A 38, B 33
End of study mean: A 32, B 28
Absolute benefit: A 6, B 5
Reported results: not significant

FUNCTION: NR

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Sillevis 2010 
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Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 184, leU column, paragraph 2

Allocation concealment
(selection bias)

Low risk Page 184, leU column, paragraph 2

Blinding of Participants
(performance bias)

Unclear risk Unsure whether control was a true sham manipulation

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

Unclear risk Unsure whether control was a true sham manipulation

Incomplete outcome data
(attrition bias)

Low risk 1 dropout

Randomized Participants
analysed were allocated
(attrition bias)

High risk Figure 3 and Table 1 do not add up to 101 analysed

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 1

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Sillevis 2010  (Continued)

 
 

Methods Type of trial: RCT cross-over design
Number analysed/randomly assigned: 39/39
Intention-to-treat analysis: calculated

Participants Subacute chronic neck pain with variable degenerative changes (cervical spondylosis)

Interventions INDEX TREATMENT
Manipulation group (manip): technique: manipulation described by Cyriax, Maigne, Maitland,
Matthews, muscle relaxant; frequency: 1 session; route: cervical spine

COMPARISON TREATMENT
Control treatment (cntl): muscle relaxant

Sloop 1982 
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CO-INTERVENTION: "other medical management was not restricted during the study"

Duration of treatment: 1 session
Duration of follow-up: 3 weeks (then cross-over occurs)

Outcomes PAIN (neck pain intensity; VAS, 0 to 100)
Baseline: NR
Absolute benefit: manip 18, cntl 5
Reported results: not significant
SMD: 0.40 (95% CI -1.04 to 0.23) (power 5%)

FUNCTION (selected daily activities; VAS, 0 to 100)
Baseline: NR
Reported results: not significant

PATIENT SATISFACTION: NR

QoL: NR

GPE [patient perceived effect, 0 (completely well) to 8 (worst possible), collapsed to dichotomous re-
sponse (improved/not improved)
Reported results: not significant
RR: 0.59 (95% CI 0.34 to 1.05)

SIDE EFFECTS: 2 people had superficial phlebitis following diazepam injection and recovered unevent-
fully; 2 people in the manipulation group reported new discomfort in their neck followed by improve-
ment in their chronic neck pain
RR: 1.0 (95% CI 0.4 to 2.4)

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 533, column 1, paragraph 1

Allocation concealment
(selection bias)

Low risk Page 533, column 2, paragraph 2

Blinding of Participants
(performance bias)

Low risk Cross-over design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

Low risk Page 533, column 2, paragraph 3

Incomplete outcome data
(attrition bias)

Low risk Page 534, column 1, paragraph 1

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Cross-over design

Sloop 1982  (Continued)
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Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Page 533, column 1, paragraph 5

co-interventions avoided
or similar?

High risk Not reported

Compliance acceptable? Low risk Cross-over design

Similar timing of outcome
assessment?

Low risk Baseline, 3 weeks, 12 weeks

Sloop 1982  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 39/39
Intention-to-treat analysis: calculated

Participants Subacute chronic neck pain > 3 months WAD II

Interventions INDEX TREATMENT
Cervical SMT group: lateral glide mobilisation technique;

frequency of treatment: 1 session

Dose of treatment: 3 sets of 1 minute; 5 minutes total: 3 minutes of treatment with 1 minute rest be-
tween sets

Duration of treatment: 1 session

Route: C5/6
Duration of follow-up: 0 days

CONTROL TREATMENT
Manual contact

CO-INTERVENTION: avoided in trial designs

Outcomes PAIN (neck pain intensity; VAS, 0 to 10)

Baseline mean: SMT 6.2, cntl 4.5

End of study mean: SMT 5.8, cntl 3.6
Absolute benefit: SMT 0.4, cntl 0.9
Reported results: favours control
SMD: SMT vs cntl: 2.2 (95% CI 1.74 to 2.66)

FUNCTION: NR

PATIENT SATISFACTION: NR

QoL: NR

GPE: NR

SIDE EFFECTS: NR

Sterling 2010 
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COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Page 151, leU column, paragraph 2

Allocation concealment
(selection bias)

Unclear risk Page 151, leU column, paragraph 2

Blinding of Participants
(performance bias)

High risk Stated participant not blinded, page 153, leU column, paragraph 3

Blinding of Personal (per-
formance bias)

High risk Not possible

Blinding of the Outcome
assessor (detection bias)

High risk Stated participant not blinded, page 153, leU column, paragraph 3

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Randomized Participants
analysed were allocated
(attrition bias)

High risk ITT not done for NFR

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

High risk VAS different between groups

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Sterling 2010  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 5/6
Intention-to-treat analysis: calculated

Participants Subacute or chronic neck pain

Interventions INDEX TREATMENT

Strunk 2008 

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

122



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Cervical manipulation (A): technique: high-velocity low-amplitude manipulation of hypomobile seg-
ment of the cervical spine; frequency: 2 sessions/wk; dose: grade 5 manipulation; route: hypomobile
segments identified from C0 to C7

COMPARISON TREATMENT

Thoracic and sacroiliac manipulation + muscle energy technique (B): For thoracic spine and sacroili-
ac joint manipulation: technique: high-velocity low-amplitude spinal manipulation; frequency: 2 ses-
sions/wk; dose: grade 5 manipulation; route: thoracic spine and sacroiliac joint. Muscle energy: tech-
nique: post-isometric relaxation technique to hypertonic muscles according to Lewis procedures; fre-
quency: 2 sessions/wk; dose: 2 sets of 3 reps; route: leU or right scalenes, upper fibres of trapezius, leva-
tor scapulae, suboccipital muscles based on assessment findings

CO-INTERVENTION: NR

Duration of treatment: 2 weeks, 4 sessions
Duration of follow-up: 0 days

Outcomes PAIN (VAS, 0 to 100)
Baseline median: A 29, B 35
2-Week median: A 27, B 65

Absolute benefit: A 2, B -30
Reported results: not significant
SMD (A vs B): 0.99 (95% CI -0.88 to 2.85)

FUNCTION (NDI, 0 to 100%)
Baseline median: A 24, B 34
2-Week median: A 20, B 26

Absolute benefit: A 4, B 8
Reported results: not significant
SMD (A vs B): -0.48 (95% CI -2.15 to 1.19)

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS
Discomfort: A and B combined 3/5
Neck pain/stiffness (lasting < 10 minutes): A 0/3, B 1/2
Dizziness/imbalance: A 0/3, B 1/2
Neck pain/stiffness (onset > 24 hours post treatment, duration > 24 hours): A 1/3, B 0/2

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 3, leU and right columns

Allocation concealment
(selection bias)

Low risk Page 3, leU and right columns

Blinding of Participants
(performance bias)

High risk Not possible owing to study design

Strunk 2008  (Continued)
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Blinding of Personal (per-
formance bias)

High risk Not possible owing to study design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to study design

Incomplete outcome data
(attrition bias)

Low risk No dropouts

Randomized Participants
analysed were allocated
(attrition bias)

Low risk Table 2, no dropouts

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

High risk NDI scores different between groups

co-interventions avoided
or similar?

Unclear risk No data available for measurement

Compliance acceptable? Low risk Page 5, right column, paragraph 2

Similar timing of outcome
assessment?

Low risk Baseline, 2 weeks

Strunk 2008  (Continued)

 
 

Methods Type of trial: quasi-RCT
Number analysed/randomly assigned: 30/30
Intention-to-treat analysis: NR

Participants Neck pain, duration NR

Interventions INDEX TREATMENT
Cervical rotary break manipulation (A): technique: manipulation with contact taken on the ipsilateral
side, described by Szaraz; frequency: 10 sessions over 4 weeks; route: cervical spine

COMPARISON TREATMENT
Lateral break manipulation (B): technique: manipulation with contact taken on the contralateral side,
described by Szaraz; frequency: 10 sessions over 4 weeks; route: cervical spine

CO-INTERVENTION: NR

Duration of treatment: 4 weeks, 10 sessions
Duration of follow-up: 4 weeks

Outcomes PAIN INTENSITY (NRS, 0 to 100)
Baseline mean: A 38.28, B 33.25
End of study mean: A 9.40, B 17.54
Absolute benefit: A 28.88, B 15.71
Reported results: not significant

SMD (A vs B): IP -0.67 (95% CI -1.41 to 0.07), ST SMD (A vs B): -0.69 (95% CI -1.43 to 0.05)

FUNCTION (NDI, 0 to 50)

van Schalkwyk 2000 
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Baseline mean: A 22.53, B 16.4
End of study mean: A 6.00, B 6.13
Absolute benefit: A 16.53, B 10.27
Reported results: not significant
SMD (A vs B): IP -0.02 (95% CI -0.73 to 0.70), ST -0.02 (95% CI -0.74 to 0.70)

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 327, right column, paragraph 1

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Unclear risk Not described

Randomized Participants
analysed were allocated
(attrition bias)

Unclear risk Not described

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Table 14

co-interventions avoided
or similar?

Unclear risk Not described

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Unclear risk Unclear description, page 328, leU column, paragraph 3

van Schalkwyk 2000  (Continued)
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Methods Type of trial: RCT
Number analysed/randomly assigned: 38/43
Intention-to-treat analysis: not specified

Participants Chronic cervicogenic headache (diagnosed according to ICDH-II);
other (minimum of 1 of the 4 signs of TMD: joint sounds, deviation during mouth opening, extraoral
muscle pain at a minimum of 2 tender points and pain during passive mouth opening)

Interventions INDEX TREATMENT

Manual therapy to cervical spine (A): technique: manual therapy, therapist decision; timing: at baseline;
frequency: depended on therapist decision; dose: 6 treatments; duration: 30 minutes; route: cervical
spine

COMPARISON TREATMENT

Manual therapy to the TMJ (B): technique: accessory (translatory) movements of the temporomandibu-
lar region and/or masticatory muscle techniques (tender-trigger point treatment and muscle stretch-
ing), active and passive movement of cranial nerve tissue, co-ordination exercises, home exercises and
treatment of the cervical region when necessary; timing: at baseline; frequency: depended on therapist
decision; dose: 6 sessions; duration: 30 minutes; route: TM region and cervical spine

CO-INTERVENTION: not specified

Duration of treatment: minimum 21 and maximum 42 days, 6 sessions
Duration of follow-up: 6 months

Outcomes PAIN (CGH pain, CAS, 0 to 10)
Baseline mean: A 7.1, B 7.3
End of study mean: A 7.0, B 2.4
Absolute benefit: A 0.1, B 4.9
Reported results: significant favouring B

SMD (A vs B): IP 2.27 (95% CI 1.43 to 3.10); NNTB 2, IT 3.55 (95% CI 2.50 to 4.61); NNTB 2

FUNCTION (NDI, 0 to 50)

Baseline mean: A 15.4, B 15.6
End of study mean: A 14.9, B 6.3
Absolute benefit: A 0.5, B 9.3

Reported results: significantfavouring B

SMD (A vs B): IP 1.35 (95% CI 0.64 to 2.06); NNTB 5, IT 2.22 (95% CI 1.39 to 3.04); NNTB 4

GPE: NR

PATIENT SATISFACTION: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

von Piekartz 2011 
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Random sequence genera-
tion (selection bias)

Low risk Page 3, leU column, paragraph 1

Allocation concealment
(selection bias)

Unclear risk Concealment not described

Blinding of Participants
(performance bias)

High risk Not possible owing to differences between interventions

Blinding of Personal (per-
formance bias)

High risk Not possible owing to differences between interventions

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to differences between interventions

Incomplete outcome data
(attrition bias)

Low risk Page 5, right column, paragraph 3

Randomized Participants
analysed were allocated
(attrition bias)

High risk Intention-to-treat not done; Figure 1 shows numbers; page 5, right column,
paragraph 3

Selective outcome (report-
ing bias)

Unclear risk No protocol

Similar groups at base-
line?

Low risk Table 3

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Home exercise compliance not reported

Similar timing of outcome
assessment?

Low risk Baseline, 3 months, 6 months

von Piekartz 2011  (Continued)

 
 

Methods Type of trial: quasi-RCT
Number analysed/randomly assigned: 30/30
Intention-to-treat analysis: calculated

Participants Subacute neck pain

Interventions INDEX TREATMENT
Manual manipulation (A): technique: high-velocity low-amplitude manual adjustment; frequency: 2 to
3 sessions/wk; route: cervical spine

COMPARISON

Manipulation with Activator II (B): technique: manipulation using Activator II adjusting Instrument, me-
chanical force, manually assisted; frequency: 2 to 3 sessions/wk; route: cervical spine

CO-INTERVENTION: no medication ≥ 1 month; no other treatment modalities, exercises or education
prescribed

Duration of treatment: 4 weeks, 8 sessions

Wood 2001 
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Duration of follow-up: 4 weeks

Outcomes PAIN INTENSITY (NRS, 0 to 100)
Baseline mean: A 48.0, B 52.5
End of study mean: A 18.7, B 23.5
Absolute benefit: A 29.3, B 29.0
Reported results: not significant
SMD (A vs B): -0.29 (95% CI -1.01 to 0.43)

FUNCTION (NDI, 0 to 50)
Baseline mean: A 26.8, B 31.8
End of study mean: A 11.0, B 13.5
Absolute benefit: A 15.8, B 18.3
Reported results: not significant
SMD (A vs B): -0.23 (95% CI -0.95 to 0.48)

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 261, right column, paragraph 1

Allocation concealment
(selection bias)

Unclear risk Unsure whether opaque and sealed envelopes were used

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Unclear risk Not described

Randomized Participants
analysed were allocated
(attrition bias)

Unclear risk Not described

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Low risk Table 5

Wood 2001  (Continued)
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co-interventions avoided
or similar?

Unclear risk Not described in Results section

Compliance acceptable? Unclear risk Not described

Similar timing of outcome
assessment?

Low risk Baseline, 4 weeks, 8 weeks

Wood 2001  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 36/38
Intention-to-treat analysis: not specified

Participants Subacute/Chronic cervicogenic headache with neck pain

Interventions INDEX TREATMENT

Mobilisation (A): technique: low-velocity high-amplitude passive spinal mobilisation (posterior-anterior
central vertebral pressure; unilateral and bilateral posterior-anterior vertebral pressure; transverse ver-
tebral pressure); timing: at baseline; frequency: 2 sessions/wk for 6 weeks; duration: 30 to 40 minutes;
route: C1 to C3 cervical segment

COMPARISON TREATMENT

Massage (B): technique: massage regimen consisted of 6 phases: warm-up, myofascial release, manual
cervical traction, trigger point therapy procedure, facilitated stretching techniques and session closure;
timing: at baseline; frequency: 2 sessions/wk for 6 weeks; duration: 30 to 40 minutes; route: C-spine and
upper limb/cervical musculature

CO-INTERVENTION: avoided in trial design: therapeutic treatment for neck pain or headache during
previous 6 months; comparable between index and control groups: All participants underwent active
neck range of motion, isometric and dynamic strengthening and endurance exercises in 2 sessions/wk
for 6 weeks

Duration of treatment: 6 weeks, 12 sessions
Duration of follow-up: 0 days

Outcomes PAIN (CGH pain, NRS, 0 to 10)
Baseline mean: A 7.1, B 6.8
End of study mean: A 2.2, B 4.3
Absolute benefit: A 4.9, B 2.5
Reported results: significant favouring A

SMD (A vs B): IP -2.89 (95% CI -3.85 to -1.93)

FUNCTION (NDI, 0 to 50)

Baseline mean: A 46.7, B 48.3
End of study mean: A 18.9, B 17.5
Absolute benefit: A 27.8, B 30.8

Reported results: not significant

SMD (A vs B): IP 0.38 (95% CI -0.28 to 1.04)

GPE: NR

PATIENT SATISFACTION: NR

Youssef 2013 
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QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated

Allocation concealment
(selection bias)

Unclear risk Envelopes not numbered

Blinding of Participants
(performance bias)

High risk Not possible owing to differences in interventions

Blinding of Personal (per-
formance bias)

High risk Not possible owing to differences in interventions

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to differences in interventions

Incomplete outcome data
(attrition bias)

Low risk Page 19, leU column, paragraph 2

Randomized Participants
analysed were allocated
(attrition bias)

Unclear risk 2 dropouts apparently not analysed, but unclear

Selective outcome (report-
ing bias)

Unclear risk No protocol or registration

Similar groups at base-
line?

Low risk Table 4

co-interventions avoided
or similar?

Unclear risk Not reported

Compliance acceptable? Unclear risk Not reported

Similar timing of outcome
assessment?

Low risk Baseline, 7 weeks

Youssef 2013  (Continued)

 
 

Methods Type of trial: RCT
Number analysed/randomly assigned: 28/28
Intention-to-treat analysis: NA

Participants Subacute neck pain

Yurkiw 1996 
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Interventions INDEX TREATMENT
Spinal manipulation therapy (A): technique: high-velocity low-amplitude manual adjustment (de-
scribed by Haldeman 1992). Diversified techniques, applied 1 technique to lower cervical vertebrae (C3
to C7); frequency: 1 session; route: cervical spine

COMPARISON
Mechanically assisted device (B): technique: manipulation using Activator adjusting Instrument (de-
scribed by Petterson), participant in prone position, instrument in "2 ring" setting, applied to posterior
pillar of restricted lower cervical vertebrae, 1-click application given; frequency: 1 session; route: cervi-
cal spine

CO-INTERVENTION: avoided

Duration of treatment: 1 session
Duration of follow-up: 0 days

Outcomes PAIN INTENSITY (VAS, 0 to 100)
Baseline mean: A 32.9, B 32.9
End of study mean: A 20.4, B 21.9
Absolute benefit: A 12.5, B 11.0
Reported results: no significant differences
SMD: -0.07 (95% CI -0.81 to 0.67) (power 61%)

FUNCTION: NR

PATIENT SATISFACTION: NR

GPE: NR

QoL: NR

SIDE EFFECTS: NR

COST OF CARE: NR

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Page 158, leU column, paragraph 4

Allocation concealment
(selection bias)

High risk Page 158, leU column, paragraph 4, considered high risk of bias according to
scale

Blinding of Participants
(performance bias)

High risk Not possible owing to design

Blinding of Personal (per-
formance bias)

High risk Not possible owing to design

Blinding of the Outcome
assessor (detection bias)

High risk Not possible owing to design

Incomplete outcome data
(attrition bias)

Low risk Pre-post design

Yurkiw 1996  (Continued)
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Randomized Participants
analysed were allocated
(attrition bias)

Low risk Pre-post design

Selective outcome (report-
ing bias)

Unclear risk No reported protocol

Similar groups at base-
line?

Unclear risk Page 259, statistical analysis section

co-interventions avoided
or similar?

Low risk Pre-post design

Compliance acceptable? Low risk Pre-post design

Similar timing of outcome
assessment?

Low risk Pre-post design

Yurkiw 1996  (Continued)

• Record of personal communications/Unpublished data.
◦ Allison 2001 provided an early manuscript and data clarification.

◦ Brodin 1985 provided additional raw data to facilitate study selection and calculation of eLect measures.

◦ Bronfort 2000 provided his manuscript before publication in Spine and included raw data on range, muscle strength and endurance.

◦ Coppieter 2001 provided 2 early manuscripts and raw data.

◦ Hoving 2002 provided an early manuscript and clarification of data.

◦ Hurwitz 2002 provided an early manuscript.

◦ Jull 2001 provided an early manuscript and additional unpublished data.

◦ Koes 1992 provided additional raw data on the neck disorder subgroup to facilitate calculation of eLect measures.

◦ Sloop 1982 communicated that additional information on raw data was not available.

• Definitions of terms.

• ◦ Acute ≤ 30 days (1 month, 4 weeks).
▪ Subacute = 30 days (1 month, 4 weeks) to 90 days (3 months, 12 weeks).

▪ Chronic ≥ 90 days (3 months, 12 weeks).

◦ Timing of outcomes.
▪ IP = immediate post-treatment follow-up < 1 dayIT = intermediate-term follow-up ≥ 3 months and < 1 year.

▪ LT = long-term follow-up ≥ 1 year.

▪ ST = short-term follow-up ≥ 1 day and < 3 months.

◦ Types of controls.
▪ AC = attention control.

▪ cntl = control group.

▪ Manual therapy placebo.

▪ Non-manual therapy placebo.

▪ NT = no treatment control.

▪ Same other treatment control.

▪ Sham.

▪ Wait list control.

• Short forms commonly used in text.
◦ Clinical terms.

▪ AROM = active range of motion.

▪ CGH = cervicogenic headache.

▪ DT = drug therapy.

▪ ED = education.

▪ EMS = electrical muscle stimulation.

▪ ETT = electrothermal therapy.
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▪ H = heat.

▪ Kinesio-tape = an elastic therapeutic sports taping product applied to the neck, thorax and shoulder placed on the skin.

▪ manip = manipulation.

▪ MNP = mechanical neck pain.

▪ mob = mobilisation.

▪ MT = manual therapy

▪ PEMT = pulsed electromagnetic therapy.

▪ PMM = physical medicine methods.

▪ PROM = passive range of motion.

▪ PSWD = pulsed short-wave diathermy.

▪ SMT = spinal manipulation therapy.

◦ TENS = transcutaneous electrical nerve stimulation.

◦ TSM = thoracic spinal thrust manipulation.

◦ TTM = thoracic thrust manipulation.

◦ US = ultrasound

◦ W = watts.

• Outcome measures.

• ◦ EuroQ = Euro Quality of Life scale, 0 to 100-point scale.

◦ GHQ 28 = General Health Questionnaire 28.

◦ GPE = global perceived eLect.

◦ GRC = global rating of change.

◦ MCID = minimal clinically important diLerence.

◦ MDC = minimal detectable change.

◦ NDI = Neck Disability Index.

◦ NPQ = Northwick Park neck pain Questionnaire.

◦ NPRS = Numerical Pain Rating Scale.

◦ NRS-101 = Numerical Rating Scale 101, 0 to 100-point scale.

◦ PCS = physical component score.

◦ PPT = pain pressure threshold, measured by algometry.

◦ QoL = quality of life measures.

◦ SF-12 = Short-Form 12, short form with 12 questions, yielding an 8-scale health profile.

◦ SF-36 = Short-Form 36, short form with 36 questions yielding an 8-scale health profil

◦ VAS = visual analogue scale.

◦ WHYMPI = West Haven-Yale Multidimensional Pain Inventory (subscale of pain severity).

• Statistical terms.
◦ ANCOVA = analysis of co-variance.

◦ ANOVA = analysis of variance.

◦ 95% CI = 95% confidence interval.

◦ IQR = interquartile range.

◦ ITT = intention-to-treat analysis.

◦ MANOVA = multi-variate analysis of variance.

◦ MD = mean diLerence.

◦ NNTB = number needed to treat for an additional beneficial outcome.

• RR = risk ratio.

• SD = standard deviation.

• SE = standard error.

• SMD = standard mean diLerence.

• Other.
◦ m = months.

◦ N/A = not applicable.

◦ NR = not reported.

◦ RCT = randomised controlled trial.
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◦ v = versus.

◦ w = weeks.

◦ y = years.

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Allan 2003 Intervention: manipulation received in all arms

Allison 2002 Intervention: multi-modal approach

Bablis 2008 Design: quasi-RCT sequential allocation cohort

Björklund 2012 Intervention: multi-modal approach

Bonk 2000 Intervention: multi-modal approach

Borman 2008 Intervention: mechanical traction

Borusiak 2010 Population: study included only children

Bosmans 2011 Intervention: behavioural exercise programme vs manual therapy

Boyles 2010 Design: this was a secondary analysis in which participants were not randomly assigned

Briem 2007 Intervention: intervention technique was not mobilisation nor manipulation

Brodin 1985 Intervention: multi-modal approach

Brønfort 2001 Intervention: multi-modal approach

Chiu 2011 Intervention: participants received mechanical traction using the Tru-Trac series 92B machine un-
der the supervision of a physiotherapist

Cleland 2007a Design: not an RCT

Cleland 2009 Intervention: aimed at therapist, not at study population

Cleland 2010 Intervention: manipulation and exercise

Conforti 2013 Intervention: multi-modal

Cross 2011 Design: article is a systematic review, not an RCT

Cunha 2008 Intervention: both groups underwent manual therapy

De Hertogh 2009 Population: tenstion -type headache and migraine

Donkin 2002 Population: tension-type headache

Dostal 1997 Intervention: manipulation was used in combination with ibuprofen as a control

Durianova 1977 Outcome: outcome measure used was not clearly stated

Dziedzic 2005 Intervention: multi-modal approach
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Study Reason for exclusion

Evans 2012 Intervention: multi-modal approach

Fang 2010 Population: cervical vertigo

Fernandez 2004 JWR Intervention: multi-modal approach

Fernandez 2008 Population: asymptomatic individuals

Fitz-Ritson 1994 Population: unsure, sample not adequately described (query whiplash-associated neck disorder)

Gemmell 2008 Intervention: ischaemic compression and trigger point pressure release on neck pain

Giebel 1997 Intervention: multi-modal approach

Giles 2003 Population: unable to split spinal data. Attempts to contact study author resulted in no response

Goldie 1970 Intervention: manual therapy in active and control groups

Grunnet-Nilsson 1999 Population: did not meet review inclusion criteria

Gustavsson 2006 Intervention: Control treatment was individualised care (acupuncture, massage, mobs, hot pack,
TENS, US, exercise), and we were not able to elucidate the exact treatment mix for the "treat as
usual" group

Haas 2003 Design: phase IV diagnostic trial, not an efficacy trial

Hakkinen 2007 Intervention: multi-modal approach

Hemmila 2005 Intervention: multi-modal approach

Hodgson 2006 Intervention: did not consist of mobilisation nor manipulation

Hong 2005 Outcome: included only measures of blood flow

Hoving 2002 Intervention: multi-modal approach

Hurwitz 2005 Outcomes: excluded on basis of outcomes

Hurwitz 2006 Outcome: psychosocial outcome measure

Jahanshahi 1991 Population: no sample with neck disorder meeting inclusion criteria (torticollis)

Jensen 1990 Intervention: multi-modal approach

Jensen 1995 Intervention: no manual therapy intervention

Jensen 2009 Design: observational study

Jiang 2012 Intervention: manual/mechanical traction

Jing 2006 Intervention: Shiatsu type of manipulation

Jordan 1998 Intervention: multi-modal approach

Jull 2001 Intervention: multi-modal approach
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Study Reason for exclusion

Jull 2007 Intervention: multi-modal approach

Karlberg 1996 Intervention: multi-modal approach

Khoury 2002 Intervention: co-intervention inconsistencies

Design: quasi-RCT

Ko 2010 Intervention: Control group performed craniocervical flexor exercises

Design: method of randomisation unclear

Koes 1992 Intervention: multi-modal approach

Kogstad 1978 Intervention: multi-modal approach

Kongsted 2007 Interventions: no manual therapy

Krugh 2010 Population: mixed headache

Langevin 2012 Intervention: Mobilisations were combined with exercises

Leboeuf 1987 Population: no sample with neck disorder meeting inclusion criteria (repetitive strain injury of up-
per limb)

Lee 2010 Design: case study (not an RCT)

Levoska 1993 Intervention: manual therapy in treatment and control groups

Li 2006 Population: canal spinal stenosis unclear; long tract signs

Intervention: local point traction manipulation

Lindell 2008 Population: unable to split data into neck pain-only group

Linton 2001 Population: unable to split data into neck pain-only group

Maduro de Camargo 2011 Outcome: PPT was not an outcome of interest in this review

Maiers 2007 Intervention: manipulation plus exercise

Maiers 2013 Population: seniors

Manca 2007 Intervention: no manual therapy included

Mansilla-Feragut 2009 Outcome was PPT and mouth ROM

Mansilla-Ferragud 2008 Outcome: PPT was not an outcome of interest in this review

McClatchie 2009 Population: asymptomatic cervical spine; outcomes: no outcomes measuring cervical spine or re-
lated disability

McKinney 1989 Intervention: multi-modal approach

McReynolds 2005 Intervention: multi-modal approach
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Study Reason for exclusion

Mealy 1986 Intervention: multi-modal approach

Metcalfe 2006 Outcome: Muscle strength measure was not part of our inclusion outcomes

Mezaki 1995 Design: unsure RCT
Population: no participants with neck disorder meeting inclusion criteria (spasmodic torticollis)

Moodley 2002 Intervention: multi-modal approach

Murphy 2010 Intervention: multi-modal approach including myofascial trigger point and mobilisation tech-
niques

Nagrale 2010 Intervention: integrated neuromuscular inhibition technique (INIT)

Nee 2012 Intervention: multi-modal approach

Nordemar 1981 Intervention: multi-modal approach

Palmgren 2006 Intervention: multi-modal approach

Persson 2001 Intervention: multi-modal approach

Pool 2006 Intervention: behavioural exercise programme

Pool 2010 Intervention: behavioural exercise programme

Provinciali 1996 Intervention: multi-modal approach

Reginiussen 2000 Intervention: multi-modal approach

Reid 2014 Intervention: mobilisation plus exercise

Rubinstein 2007 Design: not a randomised controlled trial

Rupert 2002 Population: rat study; not human study

Schenk 1994 Population: no sample with neck disorder meeting inclusion criteria (normal cervical spine)

Scholten-Peeters 2003 Intervention: multi-modal approach

Schwerla 2008 Intervention: multi-modal approach

Skargren 1998 Intervention: multi-modal approach

Snyder 1996 Population: Study population did not meet inclusion criteria for the review

Sterling 2001 Design: a mechanistic trial

Strunk 2009 Design: not an RCT but a single-group study

Tuchin 2000 Population: individuals with migraine

Vasseljen 1995 Intervention: multi-modal approach

Vernon 1990 Outcome: PPT was not an outcome of interest in this review
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Study Reason for exclusion

Walker 2013 Intervention: multi-modal

Outcome: adverse effects

Whittingham 2001 Outcome: range of motion data only; study does not meet our inclusion criteria

Williams 2003 Outcome: outcomes for neck and back pain combined

Yin 2006 Intervention: injection-type manipulation

Ylinen 2003 Intervention: multi-modal approach

Ylinen 2007 Intervention: multi-modal approach

Young 2009 Intervention: traction + MT/Ex vs MT/Ex

Zaproudina 2007 Intervention: multi-modal approach - traditional bone setting - mobilisation and manipulation

Zhi 2008 Intervention: acupuncture

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods RCT

Participants Chronic non-specific neck pain

Interventions Dog technique vs toggle-recoil technique

Outcomes Self reported neck pain (visual analogue scale); neck mobility (cervical range of motion); pressure
pain threshold at cervical and thoracic levels (C4 and T4 spinous process) and over the site de-
scribed for location of tense bands of the upper trapezius muscle

Notes  

Casanova-Mendez 2014 

 
 

Methods RCT

Participants Primarily neck pain with and without upper extremity symptoms

Interventions Thrust vs non-thrust manipulation/Mobilisation

Outcomes NDI, NRS, fear avoidance

Notes Clarify population

Cleland 2007b 
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Methods RCT

Participants Patients with cervical spine disorders

Interventions SNAGs group vs manipulation group vs exercise group

Outcomes Cervical range of motion (CROM) was measured using CROM device, with pain assessed using the
visual analogue scale (VAS), and grade of functional recovery measured using the Neck Disability
Index (NDI)

Notes  

El Soleny 2014 

 
 

Methods RCT

Participants Chronic neck pain

Interventions High velocity low amplitude (HVLA) vs mobilisation (Mob) vs sustained natural apophyseal glide
(SNAG)

Outcomes Visual analogue scale (VAS), Neck Disability Index (NDI), Global Rating of Change (GROC) and cervi-
cal range of motion (CROM)

Notes  

Izquierdo-Perez 2014 

 
 

Methods RCT

Participants Cervical spine pain

Interventions Seated thoracic manipulation vs targeted supine thoracic manipulation group

Outcomes Pain and flexion ROM measures

Notes  

Karas 2014 

 
 

Methods RCT

Participants Radiculopathy

Interventions Neurodynamic technique

Outcomes Pain, NDI

Notes Spanish translation needed

Leonelli 2013 
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Methods RCT

Participants Benign cervicobrachialgia of mechanical origin

Interventions Manipulative therapy

Outcomes Pain

Notes Interlibrary loan ordered - access to article pending

Moretti 2004 

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Comparison of the Effectiveness of Manual Therapy and Physical

Therapy in Patients with Neck Pain

Methods RCT

Participants Patients with chronic neck pain

Interventions Exercice + manual therapy;

Exercise + physical therapy;

Exercise

Outcomes Pain (VAS)

Function (NDI)

Quality of life (SF-36)

Global perceived effect

Starting date Unknown

Contact information None

Notes  

Demircio 2011 

 
 

Trial name or title Effectiveness and Cost Evaluation of Manual Therapy and Physical Therapy in Patients with Suba-
cute and Chronic Non-specific Neck Pain: Rationale and Design of a Randomised Controlled Trial
(RCT)

Methods Type of trial: RCT protocol
Number analysed/randomly assigned: NR

intention-to-treat analysis: calculated

Groeneweg 2010 
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Power analysis: calculated 80% pre-hoc (specify beta value per comparison: 0.2)

Participants Subacute/Chronic non-specific cervical; patients may have received radiation to the elbow and
may have CGH (inclusion criteria)

Interventions INDEX TREATMENT
Utrecht manual therapy (A): technique: very gentle mobilisation, without high-velocity thrust tech-
nique at the participant's joint. In MTU, it is common to give advice and recommend exercise. 3D
passive movements with low velocity and high accuracy executed repeatedly in the joint in the di-
rection of preferred movement; timing: at baseline; frequency: maximum 6 sessions once or twice a
week; duration: 30 to 60 minutes; route: spine and extremity joints

COMPARISON TREATMENT
Physical therapy (B): technique: active exercise, manual traction or stretching and massage. Mini-
mum 20 minutes on active exercise therapy combined with instruction in each session; timing: at
baseline; frequency: maximum 9 sessions once or twice a week; duration: 30 minutes

CO-INTERVENTION

Not avoided: Participants are free to use medication prescribed by a physician or of their own
choice; avoided in trial design: Participant will not receive treatment other than treatments allocat-
ed in the trial

Duration of treatment: 6 weeks, maximum 6 (UMT) and 9 (PT) treatment sessions
Duration of follow-up: 52 weeks

Outcomes Pain (NRS), function (NDI), GPE (7-point ordinal scale) and QoL (PCS and MCS components of SF-36)

Starting date 2008

Contact information The Netherlands

r.groeneweg@iq.umcn.nl

Notes  

Groeneweg 2010  (Continued)

 
 

Trial name or title Randomised Clinical Trial Comparing Non-operative Conservative Medical Care, Chiropractic Cervi-
cal Distraction and a Combination of Both for Chronic Neck Pain
Health Resources and Services Administration Grant # R18 HP 10001

Methods RCT

Participants Chronic neck pain with or without associated arm symptoms or headache

Interventions Non-operative conservative medical care - active exercise programme to stabilise neck muscles
and decrease anterior head carriage
Application of flexion and traction to specific regions in the cervical spine on a specifically de-
signed table in prone lying
Combination therapy with both care processes noted above

Outcomes NDI, VAS pain intensity over previous week

Starting date Study is currently in manuscript phase

Contact information Palmer Center for Chiropractic Research

Gudavalli 2006 
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Notes  

Gudavalli 2006  (Continued)

 
 

Trial name or title Comparative Effects of Manipulation and Physical Therapy on Motion in the Cervical Spine

Methods RCT

Participants Chronic neck pain

Interventions Cervical spine manipulation vs sham treatment vs cervical spine manipulation, ischaemic com-
pression of myofascial trigger points, PNF, interferential therapy

Outcomes Cervical ROM

Starting date  

Contact information Palmer Institute of Graduate Studies and Research, Davenport, Iowa.

Notes  

Guerriero 1997 

 
 

Trial name or title Comparison of Treatment of Neck Pain

Methods RCT

Participants Neck pain

Interventions Not specified

Outcomes Not specified

Starting date  

Contact information Department of Neuroscience and Locomotion, Physiotherapy, Faculty of Health
Sciences, Linkopings Universitet, Sweden

Notes  

Kjellman 1997 

 
 

Trial name or title Cervical Radiculopathy: Study Protocol of a Randomised Clinical Trial Evaluating the Effects of
Mobilisations and Exercises Targeting the Opening of Intervertebral Foramen (NCT01500044)

Methods RCT

Participants Cervical radiculopathy

Langevin 2015 

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

142



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions One group will receive a 4-week rehabilitation programme targeting opening of the intervertebral
foramen; the
second group will receive a 4-week conventional rehabilitation programme

Outcomes Primary outcome measure will be the validated Neck Disability Index questionnaire. Secondary
outcome measures will include the short version of the Disabilities of the Arm, Shoulder and Hand
Questionnaire, a numerical pain rating scale, cervicothoracic mobility and participants' perceived
global rating of change

Starting date 2012

Contact information pierre.langevin@fmed.ulaval.ca

Notes  

Langevin 2015  (Continued)

 
 

Trial name or title Randomised Placebo Controlled Trial for Cervicobrachial Pain Syndrome Using Manual Therapy

Methods RCT

Participants Cervicobrachial pain syndrome

Interventions Manipulative therapy vs placebo physiotherapy vs control

Outcomes EMG muscle onset, pain, functional disability

Starting date  

Contact information B Nagy,
The Centre for Musculoskeletal Studies, University Department of Surgery, The University of West-
ern Australia,
Australia
email: gta@cms.uwa,edu.au

Notes  

Nagy 2000 

 
 

Trial name or title Comparative Effectiveness of Adjustments vs Mobilisation in Chronic Mechanical Neck Pain

Methods RCT

Participants Chronic mechanical neck pain

Interventions Adjustments (diversified) vs mobilisation (muscle energy technique)

Outcomes Cervical ROM, NRS, short form McGill Pain Questionnaire, NDI

Starting date  

Contact information Technikon Natal College of Chiropractic, Durban, South Africa

Scott-Dawkins 1997 
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Notes  

Scott-Dawkins 1997  (Continued)

 
 

Trial name or title Effectiveness of Thoracic Spine Manipulation on Pain and Disability in Patients with Neck Pain: A Pi-
lot Randomised Clinical Trial

Methods Participants were randomly assigned to receive MNP only or MNP + TTM for a maximum of 12 ses-
sions 2×/wk. Primary outcomes were an 11-point Numerical Pain Rating Scale (NPS), the Neck
Disability Index (NDI), and a 15-point Global Rating of Change (GRC) scale to measure perceived
change in health status. Neck active range of motion (AROM) was a secondary outcome. Outcomes
were collected at baseline and at 2, 4 and 6 weeks (GRC was not collected at baseline). As the goal
of the study was to prepare parameter estimates, hypothesis testing was not done. We determined
clinically important changes by comparing point estimates of within-participant changes for NPS
and NDI vs their established minimal clinically important differences (MCIDs). MCIDs for NPS and
NDI are 2 points and 10% change, respectively. We calculated the percentage of participants in
each group who reported moderate or higher improvement on the GRC at each follow-up. For neck
AROM, changes greater than published values of minimal detectable change (MDC) were consid-
ered noticeable changes. Between-group differences at 6 weeks in primary outcomes were used to
estimate sample size

Participants Mechanical neck pain

Interventions Multi-modal neck programme (MNP) that includes electrothermal modalities, active exercises and
some form of manual therapy (commonly non-thrust) directed at the cervical spine vs thoracic
thrust manipulation (TTM)

Outcomes Pain, disability, AROM, global rating of improvement

Starting date 2010

Contact information Shamsuddin Khoja, Samannaaz, Daliman, Daniel, Regina Sara, Piva

Notes  

Shammsuddin 2010 

 
 

Trial name or title Dose Optimisations for Spinal Treatment Effectiveness (the Dose Study): Higher Applied Mobilisa-
tion Force Associated with Reduced Pain and Spinal Stiffness in Patients with Chronic Neck Pain

Methods RCT

Participants Chronic non-specific neck pain

Interventions Posterior-to-anterior mobilisation vs placebo (de-tuned laser)

Outcomes Pain, PPT, ROM and spinal stiffness

Starting date  

Contact information Australia

Notes  

Snodgrass 2012 
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Trial name or title Randomised Comparison of Chiropractic and Physiotherapy Treatment for Neck Pain of Functional
(Mechanical) Origins. A Controlled Clinical Trial

Methods RCT

Participants Neck pain, neck and head pain, neck and shoulder pain

Interventions Chiropractic spinal manipulation vs physiotherapy vs medication

Outcomes NDI, pain intensity VAS

Starting date  

Contact information Institute of Community Medicine, School of Medicine, University of Tromso, 9037 Tromso, Norway

Notes  

Stokke 1995 

 
 

Trial name or title Chiropractic Therapy Compared to Medical Therapy for Chronic Cervical Pain

Methods RCT

Participants Chronic cervical spine pain

Interventions Chiropractic care: (lateral flexion) manipulation, exercise plus heat vs medical care: heat, exercise,
acetaminophen

Outcomes McGill Pain Questionnaire, NDI, cervical ROM, cervical muscle strength (Cybex), SF-36

Starting date Start: November 1994
Complete: June 1995

Contact information Colorado Prevention Centre, Denver, Colorado, USA

Notes  

Tanaka 1995 

 
 

Trial name or title Short-Term Treatment vs Long-Term Management of Neck and Back Disability in Older
Adults Utilising Spinal Manipulative Therapy and Supervised Exercise: A Parallel-Group Ran-
domised
Clinical Trial Evaluating Relative Effectiveness and Harms

Methods RCT

Participants Back and neck disability

Interventions 12 weeks SMT + SRE or 36 weeks SMT + SRE

Outcomes Self report questionnaires administered at 2 baseline visits and at 4, 12, 24, 36, 52 and 78 weeks

Vihstadt 2014 
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post randomisation. Primary outcomes include back and neck disability, measured by the Os-
westry Disability Index
and the Neck Disability Index. Secondary outcomes include pain, general health status, improve-
ment, self efficacy,
kinesiophobia, satisfaction and medication use. Functional outcome assessment occurs at base-
line and at week 37
for hand grip strength, short physical performance battery and accelerometry. Individual qualita-
tive interviews are
conducted when treatment ends

Starting date 2014

Contact information Northwestern Health Sciences University, Wolfe-Harris Center for Clinical
Studies, 2501 W. 84th Street, Bloomington, MN 55431, USA

Notes  

Vihstadt 2014  (Continued)

We have attempted to find most of these study authors over the Internet; however, we have not been able to make contact with many of
them, especially authors of older trials.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Manipulation versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 PAIN: cervical manipulation vs
placebo

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

Totals not select-
ed

1.1 Single session: immediate- or
short-term follow-up

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.0 [0.0, 0.0]

2 PAIN: thoracic manipulation vs
placebo

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

Totals not select-
ed

2.1 Single session: immediate-term
follow-up

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.0 [0.0, 0.0]

 
 

Analysis 1.1.   Comparison 1 Manipulation versus placebo, Outcome 1 PAIN: cervical manipulation vs placebo.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

1.1.1 Single session: immediate- or short-term follow-up  

Martinez-Segura 2006a 34 2.2 (1.5) 37 5.1 (1.9) -1.67[-2.21,-1.12]

Favours experimental 42-4 -2 0 Favours control
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Analysis 1.2.   Comparison 1 Manipulation versus placebo, Outcome 2 PAIN: thoracic manipulation vs placebo.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

1.2.1 Single session: immediate-term follow-up  

Cleland 2005 19 26.1 (17.2) 17 43.5 (19.5) -0.93[-1.62,-0.24]

Favours experimental 42-4 -2 0 Favours control

 
 

Comparison 2.   Manipulation versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 PAIN: cervical manipulation vs control 1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

1.1 Multiple sessions for chronic neck
pain with HA: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

2 PAIN: cervical manipulation plus treat-
ment vs same treatment in both arms

2   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

2.1 Single session for subacute/chronic
neck pain: immediate- or short-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

2.2 Multiple sessions for subacute/chron-
ic neck pain: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

3 PAIN: cervical manipulation vs same
treatment in both arms

1   Risk Ratio (M-H, Random,
95% CI)

Totals not select-
ed

3.1 Single session for subacute/chronic
neck pain with radicular findings and HA:
short-term follow-up

1   Risk Ratio (M-H, Random,
95% CI)

0.0 [0.0, 0.0]

4 PAIN: thoracic manipulation vs control 1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

4.1 Single session for neck pain of not
reported duration: immediate-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

5 PAIN: thoracic manipulation vs same
treatment in both arms

8   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

5.1 Multiple sessions for acute neck pain:
immediate-term follow-up

2 90 Std. Mean Difference (IV,
Random, 95% CI)

-3.46 [-4.13,
-2.79]

5.2 Multiple sessions for chronic neck
pain: immediate-term follow-up

2 141 Std. Mean Difference (IV,
Random, 95% CI)

-0.23 [-1.15, 0.69]

5.3 Single session for chronic neck pain:
short-term follow-up

1 82 Std. Mean Difference (IV,
Random, 95% CI)

0.08 [-0.36, 0.51]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.4 Multiple sessions for acute/subacute
neck pain: short-term follow-up

4 242 Std. Mean Difference (IV,
Random, 95% CI)

-1.46 [-2.20,
-0.71]

5.5 Multiple sessions for chronic neck
pain: short-term follow-up

1 104 Std. Mean Difference (IV,
Random, 95% CI)

-0.60 [-0.99,
-0.20]

5.6 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1 103 Std. Mean Difference (IV,
Random, 95% CI)

-0.64 [-1.04,
-0.25]

6 PAIN: cervical and thoracic manipula-
tion vs control

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

6.1 Multiple sessions for chronic neck
pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

7 FUNCTION: thoracic manipulation vs
same treatment in both arms

6   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

7.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

2 141 Std. Mean Difference (IV,
Random, 95% CI)

-0.52 [-0.85,
-0.18]

7.2 Single session for chronic neck pain:
short-term follow-up

1 81 Std. Mean Difference (IV,
Random, 95% CI)

-0.17 [-0.61, 0.27]

7.3 Multiple sessions for acute neck pain:
short-term follow-up

3 154 Std. Mean Difference (IV,
Random, 95% CI)

-1.73 [-2.68,
-0.78]

7.4 Multiple sessions for chronic neck
pain: short-term follow-up

1 104 Std. Mean Difference (IV,
Random, 95% CI)

-0.50 [-0.89,
-0.10]

7.5 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1 103 Std. Mean Difference (IV,
Random, 95% CI)

-0.38 [-0.77, 0.01]

8 FUNCTION: cervical manipulation vs
same treatment in both arms

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

8.1 Multiple sessions for chronic neck
pain: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

9 FUNCTION: cervical and thoracic ma-
nipulation vs control

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

9.1 Multiple sessions for chronic neck
pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

10 QUALITY OF LIFE: thoracic manipula-
tion vs control

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

10.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

10.2 Multiple sessions for chronic neck
pain: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.3 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

11 FUNNEL PLOT for pain: thoracic ma-
nipulation vs same treatment in both
arms

5   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

11.1 Multiple sessions for acute to chronic
neck pain: short-term follow-up

5 346 Std. Mean Difference (IV,
Random, 95% CI)

-1.26 [-1.86,
-0.66]

12 FUNNEL PLOT for function: thoracic
manipulation vs same treatment in both
arms

4   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

12.1 Multiple sessions: short-term fol-
low-up

4 258 Std. Mean Difference (IV,
Random, 95% CI)

-1.40 [-2.24,
-0.55]

 
 

Analysis 2.1.   Comparison 2 Manipulation versus control, Outcome 1 PAIN: cervical manipulation vs control.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.1.1 Multiple sessions for chronic neck pain with HA: short-term follow-up  

Bitterli 1977 10 27.8 (30.4) 10 43.5 (25.4) -0.54[-1.43,0.36]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.2.   Comparison 2 Manipulation versus control, Outcome 2 PAIN:
cervical manipulation plus treatment vs same treatment in both arms.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.2.1 Single session for subacute/chronic neck pain: immediate- or short-term follow-up  

Sloop 1982 21 -18 (31) 18 -5 (32) -0.4[-1.04,0.23]

   

2.2.2 Multiple sessions for subacute/chronic neck pain: short-term follow-up  

Lin 2013 27 2.1 (1.7) 13 4.5 (2.3) -1.3[-2.02,-0.57]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.3.   Comparison 2 Manipulation versus control, Outcome
3 PAIN: cervical manipulation vs same treatment in both arms.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

2.3.1 Single session for subacute/chronic neck pain with radicular findings and HA: short-
term follow-up

 

Howe 1983 4/17 5/12 0.56[0.19,1.68]

favours treatment 200.05 50.2 1 favours control
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Analysis 2.4.   Comparison 2 Manipulation versus control, Outcome 4 PAIN: thoracic manipulation vs control.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.4.1 Single session for neck pain of not reported duration: immediate-term follow-up  

Krauss 2008 22 0.7 (1) 10 0.7 (1.2) 0.02[-0.73,0.77]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.5.   Comparison 2 Manipulation versus control, Outcome
5 PAIN: thoracic manipulation vs same treatment in both arms.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.5.1 Multiple sessions for acute neck pain: immediate-term follow-up  

Fernandez 2009 23 20.2 (7.9) 22 44.7 (5.7) 49.56% -3.48[-4.43,-2.53]

Gonzalez-Iglesias 2009 JO 23 20.2 (8.2) 22 44.7 (5.5) 50.44% -3.43[-4.38,-2.49]

Subtotal *** 46   44   100% -3.46[-4.13,-2.79]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.94); I2=0%  

Test for overall effect: Z=10.1(P<0.0001)  

   

2.5.2 Multiple sessions for chronic neck pain: immediate-term follow-up  

Cheung Lau 2011 57 3.1 (2) 54 4.4 (1.8) 55.43% -0.65[-1.03,-0.27]

Parkin-Smith 1998 15 17.7 (18.4) 15 13.2 (10.6) 44.57% 0.29[-0.43,1.01]

Subtotal *** 72   69   100% -0.23[-1.15,0.69]

Heterogeneity: Tau2=0.36; Chi2=5.15, df=1(P=0.02); I2=80.6%  

Test for overall effect: Z=0.49(P=0.62)  

   

2.5.3 Single session for chronic neck pain: short-term follow-up  

Saavedra-Hernandez 2012CR 41 4.9 (1.1) 41 4.8 (1.5) 100% 0.08[-0.36,0.51]

Subtotal *** 41   41   100% 0.08[-0.36,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.34(P=0.73)  

   

2.5.4 Multiple sessions for acute/subacute neck pain: short-term follow-up  

Fernandez 2004 JWRD 44 -2.3 (0.9) 44 -1.7 (0.9) 27.43% -0.68[-1.11,-0.25]

Gonzalez-Iglesias 2009 JO 23 21.5 (10.6) 22 42.2 (7.7) 23.11% -2.19[-2.94,-1.44]

Gonzalez-Iglesias 2009 MT 23 2.3 (1) 22 4.3 (0.8) 23.16% -2.16[-2.91,-1.42]

Masaracchio 2013 33 2.2 (0.9) 31 3.5 (1.6) 26.3% -1[-1.52,-0.48]

Subtotal *** 123   119   100% -1.46[-2.2,-0.71]

Heterogeneity: Tau2=0.48; Chi2=19.2, df=3(P=0); I2=84.37%  

Test for overall effect: Z=3.82(P=0)  

   

2.5.5 Multiple sessions for chronic neck pain: short-term follow-up  

Cheung Lau 2011 55 3.3 (1.7) 49 4.4 (2) 100% -0.6[-0.99,-0.2]

Subtotal *** 55   49   100% -0.6[-0.99,-0.2]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.98(P=0)  

   

2.5.6 Multiple sessions for chronic neck pain: intermediate-term follow-up  

Cheung Lau 2011 54 3 (1.8) 49 4.2 (2.1) 100% -0.64[-1.04,-0.25]

Favours experimental 42-4 -2 0 Favours control
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Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Subtotal *** 54   49   100% -0.64[-1.04,-0.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.18(P=0)  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.6.   Comparison 2 Manipulation versus control,
Outcome 6 PAIN: cervical and thoracic manipulation vs control.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.6.1 Multiple sessions for chronic neck pain: long-term follow-up  

Martel 2011 32 2.1 (2.3) 27 2.9 (2.9) -0.3[-0.82,0.21]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.7.   Comparison 2 Manipulation versus control, Outcome 7
FUNCTION: thoracic manipulation vs same treatment in both arms.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.7.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Cheung Lau 2011 57 27.2 (16.8) 54 36 (13.5) 78.22% -0.58[-0.96,-0.2]

Parkin-Smith 1998 15 4.7 (5.7) 15 6.9 (8.2) 21.78% -0.3[-1.02,0.42]

Subtotal *** 72   69   100% -0.52[-0.85,-0.18]

Heterogeneity: Tau2=0; Chi2=0.44, df=1(P=0.51); I2=0%  

Test for overall effect: Z=3.01(P=0)  

   

2.7.2 Single session for chronic neck pain: short-term follow-up  

Saavedra-Hernandez 2012CR 41 22.2 (11.6) 40 23.7 (4.1) 100% -0.17[-0.61,0.27]

Subtotal *** 41   40   100% -0.17[-0.61,0.27]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

2.7.3 Multiple sessions for acute neck pain: short-term follow-up  

Gonzalez-Iglesias 2009 JO 23 14.7 (2.8) 22 21.8 (3.3) 31.86% -2.28[-3.05,-1.52]

Gonzalez-Iglesias 2009 MT 23 15.2 (4.1) 22 22.9 (2.9) 32.24% -2.12[-2.87,-1.38]

Masaracchio 2013 33 12.3 (6.2) 31 18.9 (8.4) 35.9% -0.89[-1.4,-0.37]

Subtotal *** 79   75   100% -1.73[-2.68,-0.78]

Heterogeneity: Tau2=0.59; Chi2=12.14, df=2(P=0); I2=83.52%  

Test for overall effect: Z=3.56(P=0)  

   

2.7.4 Multiple sessions for chronic neck pain: short-term follow-up  

Cheung Lau 2011 55 27.8 (15.8) 49 35.4 (14.4) 100% -0.5[-0.89,-0.1]

Subtotal *** 55   49   100% -0.5[-0.89,-0.1]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.48(P=0.01)  

   

2.7.5 Multiple sessions for chronic neck pain: intermediate-term follow-up  

Favours experimental 42-4 -2 0 Favours control

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Cheung Lau 2011 54 28.8 (16) 49 34.8 (15.3) 100% -0.38[-0.77,0.01]

Subtotal *** 54   49   100% -0.38[-0.77,0.01]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.91(P=0.06)  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.8.   Comparison 2 Manipulation versus control, Outcome 8
FUNCTION: cervical manipulation vs same treatment in both arms.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.8.1 Multiple sessions for chronic neck pain: short-term follow-up  

Lin 2013 27 15.1 (7.5) 13 25.9 (11.9) -1.16[-1.88,-0.45]

Favours experimental 10050-100 -50 0 Favours control

 
 

Analysis 2.9.   Comparison 2 Manipulation versus control, Outcome
9 FUNCTION: cervical and thoracic manipulation vs control.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.9.1 Multiple sessions for chronic neck pain: long-term follow-up  

Martel 2011 32 13.7 (12.1) 27 21.5 (14) -0.59[-1.12,-0.07]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.10.   Comparison 2 Manipulation versus control,
Outcome 10 QUALITY OF LIFE: thoracic manipulation vs control.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.10.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Cheung Lau 2011 57 -41.6 (10.1) 54 -36 (7) -0.64[-1.02,-0.26]

   

2.10.2 Multiple sessions for chronic neck pain: short-term follow-up  

Cheung Lau 2011 55 -41.4 (8.4) 49 -34.3 (8.7) -0.82[-1.23,-0.42]

   

2.10.3 Multiple sessions for chronic neck pain: intermediate-term follow-up  

Cheung Lau 2011 54 -41.2 (8.4) 49 -35.7 (9.6) -0.61[-1.01,-0.22]

Favours experimental 42-4 -2 0 Favours control
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Analysis 2.11.   Comparison 2 Manipulation versus control, Outcome 11
FUNNEL PLOT for pain: thoracic manipulation vs same treatment in both arms.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.11.1 Multiple sessions for acute to chronic neck pain: short-term follow-up  

Cheung Lau 2011 55 3.3 (1.7) 49 4.4 (2) 22.16% -0.6[-0.99,-0.2]

Fernandez 2004 JWRD 44 -2.3 (0.9) 44 -1.7 (0.9) 21.76% -0.68[-1.11,-0.25]

Gonzalez-Iglesias 2009 JO 23 21.5 (10.6) 22 42.2 (7.7) 17.68% -2.19[-2.94,-1.44]

Gonzalez-Iglesias 2009 MT 23 2.3 (1) 22 4.3 (0.8) 17.72% -2.16[-2.91,-1.42]

Masaracchio 2013 33 2.2 (0.9) 31 3.5 (1.6) 20.67% -1[-1.52,-0.48]

Subtotal *** 178   168   100% -1.26[-1.86,-0.66]

Heterogeneity: Tau2=0.38; Chi2=24.99, df=4(P<0.0001); I2=83.99%  

Test for overall effect: Z=4.11(P<0.0001)  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 2.12.   Comparison 2 Manipulation versus control, Outcome 12 FUNNEL
PLOT for function: thoracic manipulation vs same treatment in both arms.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.12.1 Multiple sessions: short-term follow-up  

Cheung Lau 2011 55 27.8 (15.8) 49 35.4 (14.4) 27.12% -0.5[-0.89,-0.1]

Gonzalez-Iglesias 2009 JO 23 14.7 (2.8) 22 21.8 (3.3) 23.31% -2.28[-3.05,-1.52]

Gonzalez-Iglesias 2009 MT 23 15.2 (4.1) 22 22.9 (2.9) 23.56% -2.12[-2.87,-1.38]

Masaracchio 2013 33 12.3 (6.2) 31 18.9 (8.4) 26.01% -0.89[-1.4,-0.37]

Subtotal *** 134   124   100% -1.4[-2.24,-0.55]

Heterogeneity: Tau2=0.65; Chi2=26.09, df=3(P<0.0001); I2=88.5%  

Test for overall effect: Z=3.23(P=0)  

Favours experimental 42-4 -2 0 Favours control

 
 

Comparison 3.   Mobilisation versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 PAIN: cervical mobilisation vs con-
trol

2   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

1.1 Single session: intermediate post
treatment

1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

1.2 Multiple sessions: short-term fol-
low-up

1   Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

 
 

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

153



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 3.1.   Comparison 3 Mobilisation versus control, Outcome 1 PAIN: cervical mobilisation vs control.

Study or subgroup Experimental Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

3.1.1 Single session: intermediate post treatment  

Sterling 2010 22 5.8 (0.4) 17 3.6 (0.9) 2.2[1.74,2.66]

   

3.1.2 Multiple sessions: short-term follow-up  

Bitterli 1977 10 38.5 (26.7) 8 27.8 (30.4) 10.7[-16.08,37.48]

Favours experimental 42-4 -2 0 Favours control

 
 

Comparison 4.   Manipulation vs another treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 PAIN: cervical manipulation vs mobilisa-
tion at immediate post treatment

3   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

1.1 Single session for acute to chronic
neck pain: immediate- or short-term fol-
low-up

2   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

1.2 Multiple sessions for acute to sub-
acute neck pain: immediate-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

2 PAIN: cervical manipulation vs mobilisa-
tion at intermediate-term follow-up

2   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

2.1 Multiple sessions for acute to chronic
neck pain: intermediate-term follow-up

2 446 Mean Difference (IV, Ran-
dom, 95% CI)

-0.07 [-0.72, 0.59]

3 PAIN: cervical manipulation vs massage 2   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

3.1 Multiple sessions for chronic CGH:
short-term follow-up

2 85 Std. Mean Difference (IV,
Random, 95% CI)

-0.50 [-0.93,
-0.07]

3.2 Multiple sessions for chronic CGH: in-
termediate-term follow-up

1 36 Std. Mean Difference (IV,
Random, 95% CI)

-0.79 [-1.47,
-0.11]

4 PAIN: cervical manipulation vs medicine 3   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

4.1 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

4.2 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

4.3 Multiple sessions for acute/subacute
neck pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.4 Multiple sessions for chronic neck
pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

4.5 Multiple sessions for chronic neck
pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

5 PAIN: cervical manipulation vs exercise 1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

5.1 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

5.2 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

5.3 Multiple sessions for acute/subacute
neck pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

6 PAIN: cervical manipulation vs elec-
trotherapy

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

6.1 Multiple sessions for subacute to
chronic CGH: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

6.2 Multiple sessions for subacute to
chronic neck pain: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

7 PAIN: cervical manipulation vs acupunc-
ture

2   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

7.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

7.2 Multiple sessions for chronic neck
pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

8 PAIN: cervical manipulation vs orthotic
devices (K-tape)

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

8.1 Single session for acute to chronic
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

9 PAIN: cervical manipulation vs varied
multi-modal approaches

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

9.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

10 PAIN: cervical manipulation - 1 tech-
nique vs another technique

4   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

10.1 Single session for acute to chronic
neck pain: immediate- or short-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.2 Multiple sessions for chronic neck
pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

10.3 Multiple sessions for subacute to
chronic neck pain: short-term follow-up

3   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

10.4 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

11 PAIN: cervical manipulation - varied
dosage comparison

2   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

11.1 High vs low dosage - multiple ses-
sions for chronic CGH: short-term fol-
low-up

2 47 Std. Mean Difference (IV,
Random, 95% CI)

-0.66 [-1.81, 0.49]

11.2 High vs low dosage - multiple ses-
sions for chronic CGH: intermediate-term
follow-up

2 50 Std. Mean Difference (IV,
Random, 95% CI)

-0.40 [-0.96, 0.16]

12 PAIN: thoracic manipulation vs exer-
cise

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

12.1 Multiple sessions for neck pain
chronicity NR: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

13 FUNCTION: cervical manipulation vs
mobilisation

2   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

13.1 Multiple sessions for acute/subacute
neck pain: short-term follow-up

1 176 Std. Mean Difference (IV,
Random, 95% CI)

-0.06 [-0.35, 0.24]

13.2 Multiple sessions for acute to chronic
neck pain: intermediate-term follow-up

2 445 Std. Mean Difference (IV,
Random, 95% CI)

-0.01 [-0.21, 0.18]

14 FUNCTION: cervical manipulation vs
massage

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

14.1 Multiple sessions for chronic CGH:
short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

14.2 Multiple sessions for chronic CGH: in-
termediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

15 FUNCTION: cervical manipulation vs
medicine

3   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

15.1 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1 181 Std. Mean Difference (IV,
Random, 95% CI)

-0.35 [-0.64,
-0.06]

15.2 Multiple sessions for chronic neck
pain: immediate-term follow-up

1 30 Std. Mean Difference (IV,
Random, 95% CI)

-0.50 [-1.30, 0.29]

15.3 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1 181 Std. Mean Difference (IV,
Random, 95% CI)

-0.30 [-0.59,
-0.00]

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

15.4 Multiple sessions for acute/subacute
neck pain: long-term follow-up

1 181 Std. Mean Difference (IV,
Random, 95% CI)

-0.11 [-0.40, 0.18]

15.5 Multiple sessions for chronic neck
pain: long-term follow-up

1 42 Std. Mean Difference (IV,
Random, 95% CI)

-0.36 [-0.97, 0.25]

16 FUNCTION: cervical manipulation vs
exercise

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

16.1 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

16.2 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

16.3 Multiple sessions for acute/subacute
neck pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

17 FUNCTION: cervical manipulation vs
orthotic devices (K-taping)

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

17.1 Single session for chronic neck pain:
immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

18 FUNCTION: cervical manipulation vs
acupuncture

2   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

18.1 Multiple sessions for suba-
cute/chronic neck pain: immediate-term
follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

18.2 Multiple sessions for chronic neck
pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

19 FUNCTION: cervical manipulation vs
varied multi-modal approaches

2   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

19.1 Multiple sessions for suba-
cute/chronic neck pain: immediate-term
follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

19.2 Multiple sessions for suba-
cute/chronic neck pain: intermedi-
ate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

20 FUNCTION: cervical manipulation - 1
technique vs another technique

3   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

20.1 Multiple sessions for suba-
cute/chronic neck pain: immediate-term
follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

20.2 Multiple sessions for acute/subacute
neck pain: short-term follow-up

2   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

20.3 Multiple sessions for neck pain
chronicity NR: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

20.4 Multiple sessions for acute neck pain:
intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

21 FUNCTION: cervical manipulation -
varied dosage comparison

2 97 Std. Mean Difference (IV,
Random, 95% CI)

-0.61 [-1.09,
-0.14]

21.1 High vs low dosage - multiple ses-
sions for chronic CGH: short-term fol-
low-up

2 47 Std. Mean Difference (IV,
Random, 95% CI)

-0.75 [-1.71, 0.22]

21.2 High vs low dosage - multiple ses-
sions for chronic CGH: intermediate-term
follow-up

2 50 Std. Mean Difference (IV,
Random, 95% CI)

-0.61 [-1.38, 0.17]

22 PATIENT SATISFACTION: cervical ma-
nipulation vs mobilisation

1 303 Std. Mean Difference (IV,
Random, 95% CI)

0.02 [-0.21, 0.24]

22.1 Multiple sessions for suba-
cute/chronic neck pain: short-term fol-
low-up

1 303 Std. Mean Difference (IV,
Random, 95% CI)

0.02 [-0.21, 0.24]

23 PATIENT SATISFACTION: cervical ma-
nipulation vs varied multi-modal ap-
proaches

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

23.1 Multiple sessions for suba-
cute/chronic neck pain: short-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

24 GLOBAL PERCEIVED EFFECT: cervical
manipulation vs mobilisation

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

24.1 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

24.2 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

25 QUALITY OF LIFE: cervical manipula-
tion vs mobilisation

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

25.1 Multiple sessions for acute/subacute
neck pain: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

25.2 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

26 QUALITY OF LIFE: cervical manipula-
tion vs medicine

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

26.1 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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pants

Statistical method Effect size

26.2 Multiple sessions for acute/subacute
neck pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

27 QUALITY OF LIFE: cervical manipula-
tion vs exercise

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

27.1 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

27.2 Multiple sessions for acute/subacute
neck pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

27.3 Multiple sessions for acute/subacute
neck pain: long-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

 
 

Analysis 4.1.   Comparison 4 Manipulation vs another treatment, Outcome 1
PAIN: cervical manipulation vs mobilisation at immediate post treatment.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.1.1 Single session for acute to chronic neck pain: immediate- or short-term follow-up  

Cassidy 1992 52 20.4 (21.2) 48 20.5 (21) -0[-0.4,0.39]

Yurkiw 1996 14 20.4 (18.4) 14 21.9 (21.5) -0.07[-0.81,0.67]

   

4.1.2 Multiple sessions for acute to subacute neck pain: immediate-term follow-up  

Leaver 2010 89 2.4 (2) 88 2.5 (2.2) -0.05[-0.34,0.25]

Favours experimental 10.5-1 -0.5 0 Favours control

 
 

Analysis 4.2.   Comparison 4 Manipulation vs another treatment, Outcome 2
PAIN: cervical manipulation vs mobilisation at intermediate-term follow-up.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.2.1 Multiple sessions for acute to chronic neck pain: intermediate-term fol-
low-up

 

Hurwitz 2002 35 2.7 (2.7) 35 2.3 (2) 17.61% 0.35[-0.76,1.46]

Hurwitz 2002 34 2.9 (2.4) 34 2.2 (1.9) 18.87% 0.7[-0.34,1.74]

Hurwitz 2002 30 1.7 (2.2) 33 3.3 (2.9) 15.51% -1.6[-2.85,-0.35]

Hurwitz 2002 34 1.8 (1.8) 34 2.2 (2.4) 19.17% -0.36[-1.38,0.66]

Leaver 2010 89 1.6 (2) 88 1.4 (1.7) 28.84% 0.2[-0.35,0.75]

Subtotal *** 222   224   100% -0.07[-0.72,0.59]

Heterogeneity: Tau2=0.31; Chi2=9.38, df=4(P=0.05); I2=57.34%  

Test for overall effect: Z=0.2(P=0.84)  

Favours experimental 42-4 -2 0 Favours control
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Analysis 4.3.   Comparison 4 Manipulation vs another treatment, Outcome 3 PAIN: cervical manipulation vs massage.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.3.1 Multiple sessions for chronic CGH: short-term follow-up  

Haas 2010 16 32.9 (24.9) 16 47.2 (21.8) 37.18% -0.6[-1.31,0.11]

Nilsson 1997 28 -15 (20.3) 25 -6 (19.5) 62.82% -0.45[-0.99,0.1]

Subtotal *** 44   41   100% -0.5[-0.93,-0.07]

Heterogeneity: Tau2=0; Chi2=0.11, df=1(P=0.74); I2=0%  

Test for overall effect: Z=2.27(P=0.02)  

   

4.3.2 Multiple sessions for chronic CGH: intermediate-term follow-up  

Haas 2010 17 28.2 (26.9) 19 48.4 (23.1) 100% -0.79[-1.47,-0.11]

Subtotal *** 17   19   100% -0.79[-1.47,-0.11]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.27(P=0.02)  

Test for subgroup differences: Chi2=0.49, df=1 (P=0.48), I2=0%  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.4.   Comparison 4 Manipulation vs another
treatment, Outcome 4 PAIN: cervical manipulation vs medicine.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.4.1 Multiple sessions for acute/subacute neck pain: immediate-term follow-up  

Bronfort 2012 91 1.5 (1.7) 90 2.1 (1.7) -0.34[-0.64,-0.05]

   

4.4.2 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Bronfort 2012 91 1.9 (2.2) 90 2.3 (1.9) -0.21[-0.5,0.08]

   

4.4.3 Multiple sessions for acute/subacute neck pain: long-term follow-up  

Bronfort 2012 91 1.6 (1.5) 90 2.1 (1.9) -0.32[-0.61,-0.02]

   

4.4.4 Multiple sessions for chronic neck pain: immediate-term follow-up  

Giles 1999 23 -1.5 (4.1) 12 -0.5 (6.6) -0.19[-0.89,0.51]

   

4.4.5 Multiple sessions for chronic neck pain: long-term follow-up  

Muller 2005 23 2.8 (9.6) 19 4.7 (4.4) -0.24[-0.85,0.37]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.5.   Comparison 4 Manipulation vs another treatment, Outcome 5 PAIN: cervical manipulation vs exercise.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.5.1 Multiple sessions for acute/subacute neck pain: immediate-term follow-up  

Bronfort 2012 91 1.5 (1.7) 91 1.7 (1.8) -0.13[-0.43,0.16]

   

4.5.2 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Bronfort 2012 91 1.6 (1.5) 91 1.9 (2.3) -0.16[-0.45,0.13]

Favours experimental 0.50.25-0.5 -0.25 0 Favours control

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

   

4.5.3 Multiple sessions for acute/subacute neck pain: long-term follow-up  

Bronfort 2012 91 1.9 (2.2) 91 1.8 (2.1) 0.06[-0.23,0.35]

Favours experimental 0.50.25-0.5 -0.25 0 Favours control

 
 

Analysis 4.6.   Comparison 4 Manipulation vs another treatment,
Outcome 6 PAIN: cervical manipulation vs electrotherapy.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.6.1 Multiple sessions for subacute to chronic CGH: short-term follow-up  

Chen 2007 36 2.3 (1.2) 34 5.3 (1.8) -1.92[-2.49,-1.35]

   

4.6.2 Multiple sessions for subacute to chronic neck pain: short-term follow-up  

Chen 2007 36 2.3 (1.2) 34 5.3 (1.8) -1.92[-2.49,-1.35]

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 4.7.   Comparison 4 Manipulation vs another treatment,
Outcome 7 PAIN: cervical manipulation vs acupuncture.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.7.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Giles 1999 23 -1.5 (4.1) 15 -1 (3.4) -0.13[-0.78,0.52]

   

4.7.2 Multiple sessions for chronic neck pain: long-term follow-up  

Muller 2005 23 2.8 (9.6) 20 2.5 (6.4) 0.04[-0.56,0.64]

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 4.8.   Comparison 4 Manipulation vs another treatment,
Outcome 8 PAIN: cervical manipulation vs orthotic devices (K-tape).

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.8.1 Single session for acute to chronic neck pain: immediate-term follow-up  

Saavedra-Hernández 2012JO 36 2.7 (1.6) 40 2.7 (1.2) 0[-0.45,0.45]

Favours experimental 52.5-5 -2.5 0 Favours control
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Analysis 4.9.   Comparison 4 Manipulation vs another treatment, Outcome
9 PAIN: cervical manipulation vs varied multi-modal approaches.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.9.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Strunk 2008 3 5.3 (26.4) 3 -24 (20.7) 0.99[-0.88,2.85]

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 4.10.   Comparison 4 Manipulation vs another treatment, Outcome
10 PAIN: cervical manipulation - 1 technique vs another technique.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.10.1 Single session for acute to chronic neck pain: immediate- or short-term follow-up  

Yurkiw 1996 14 20.4 (18.4) 14 21.9 (21.5) -0.07[-0.81,0.67]

   

4.10.2 Multiple sessions for chronic neck pain: immediate-term follow-up  

van Schalkwyk 2000 15 9.4 (9.4) 15 17.5 (13.8) -0.67[-1.41,0.07]

   

4.10.3 Multiple sessions for subacute to chronic neck pain: short-term follow-up  

Puentedura 2011 10 0.1 (0.1) 10 1.9 (1) -2.43[-3.64,-1.21]

van Schalkwyk 2000 15 9.4 (9.4) 15 17.5 (13.2) -0.69[-1.43,0.05]

Wood 2001 15 18.7 (14.1) 15 23.5 (18.2) -0.29[-1.01,0.43]

   

4.10.4 Multiple sessions for chronic neck pain: intermediate-term follow-up  

Puentedura 2011 10 0.1 (0.1) 10 2.3 (1.1) -2.7[-3.98,-1.42]

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 4.11.   Comparison 4 Manipulation vs another treatment,
Outcome 11 PAIN: cervical manipulation - varied dosage comparison.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.11.1 High vs low dosage - multiple sessions for chronic CGH: short-term fol-
low-up

 

Haas 2004 8 22.5 (14.9) 7 41.9 (11.7) 42.03% -1.35[-2.51,-0.19]

Haas 2010 16 32.9 (24.9) 16 36.9 (22.9) 57.97% -0.16[-0.86,0.53]

Subtotal *** 24   23   100% -0.66[-1.81,0.49]

Heterogeneity: Tau2=0.47; Chi2=2.96, df=1(P=0.09); I2=66.27%  

Test for overall effect: Z=1.13(P=0.26)  

   

4.11.2 High vs low dosage - multiple sessions for chronic CGH: intermedi-
ate-term follow-up

 

Haas 2004 8 30.8 (25.6) 7 42.4 (19.4) 29.54% -0.48[-1.51,0.56]

Haas 2010 17 28.2 (26.9) 18 38.3 (26.3) 70.46% -0.37[-1.04,0.3]

Subtotal *** 25   25   100% -0.4[-0.96,0.16]

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.87); I2=0%  

Test for overall effect: Z=1.4(P=0.16)  

Test for subgroup differences: Chi2=0.16, df=1 (P=0.69), I2=0%  

Favours experimental 42-4 -2 0 Favours control
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Analysis 4.12.   Comparison 4 Manipulation vs another
treatment, Outcome 12 PAIN: thoracic manipulation vs exercise.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.12.1 Multiple sessions for neck pain chronicity NR: long-term follow-up  

Savolainen 2004 24 2.9 (2.8) 17 4.3 (2.7) -0.5[-1.13,0.13]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.13.   Comparison 4 Manipulation vs another treatment,
Outcome 13 FUNCTION: cervical manipulation vs mobilisation.

Study or subgroup Favours ex-
perimental

Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.13.1 Multiple sessions for acute/subacute neck pain: short-term follow-up  

Leaver 2010 88 6.5 (6.8) 88 6.9 (7.3) 100% -0.06[-0.35,0.24]

Subtotal *** 88   88   100% -0.06[-0.35,0.24]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.37(P=0.71)  

   

4.13.2 Multiple sessions for acute to chronic neck pain: intermediate-term fol-
low-up

 

Hurwitz 2002 34 5.5 (3.9) 34 6.4 (6.3) 15.7% -0.18[-0.66,0.29]

Hurwitz 2002 30 6.4 (6.9) 33 8.5 (8.1) 14.48% -0.28[-0.77,0.22]

Hurwitz 2002 35 7.5 (6.7) 34 7 (7.6) 15.97% 0.07[-0.4,0.54]

Hurwitz 2002 34 8 (6.4) 34 5.9 (4.9) 15.49% 0.37[-0.1,0.85]

Leaver 2010 89 5.3 (6.2) 88 5.5 (6.6) 38.36% -0.03[-0.33,0.26]

Subtotal *** 222   223   100% -0.01[-0.21,0.18]

Heterogeneity: Tau2=0; Chi2=4.22, df=4(P=0.38); I2=5.24%  

Test for overall effect: Z=0.12(P=0.9)  

Test for subgroup differences: Chi2=0.06, df=1 (P=0.81), I2=0%  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.14.   Comparison 4 Manipulation vs another treatment,
Outcome 14 FUNCTION: cervical manipulation vs massage.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.14.1 Multiple sessions for chronic CGH: short-term follow-up  

Haas 2010 16 14.5 (21.4) 16 33.8 (21.9) -0.87[-1.6,-0.14]

   

4.14.2 Multiple sessions for chronic CGH: intermediate-term follow-up  

Haas 2010 17 15.9 (23.4) 19 34.7 (27.6) -0.72[-1.39,-0.04]

Favours experimental 42-4 -2 0 Favours control

 
 

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Analysis 4.15.   Comparison 4 Manipulation vs another treatment,
Outcome 15 FUNCTION: cervical manipulation vs medicine.

Study or subgroup Favours ex-
perimental

Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.15.1 Multiple sessions for acute/subacute neck pain: immediate-term fol-
low-up

 

Bronfort 2012 91 9.2 (8.7) 90 12.3 (9.1) 100% -0.35[-0.64,-0.06]

Subtotal *** 91   90   100% -0.35[-0.64,-0.06]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.34(P=0.02)  

   

4.15.2 Multiple sessions for chronic neck pain: immediate-term follow-up  

Giles 1999 21 -10 (19.1) 9 0 (19.8) 100% -0.5[-1.3,0.29]

Subtotal *** 21   9   100% -0.5[-1.3,0.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.25(P=0.21)  

   

4.15.3 Multiple sessions for acute/subacute neck pain: intermediate-term fol-
low-up

 

Bronfort 2012 91 9.7 (10.9) 90 13.1 (11.5) 100% -0.3[-0.59,-0]

Subtotal *** 91   90   100% -0.3[-0.59,-0]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.98(P=0.05)  

   

4.15.4 Multiple sessions for acute/subacute neck pain: long-term follow-up  

Bronfort 2012 91 10 (8.4) 90 11.1 (11.3) 100% -0.11[-0.4,0.18]

Subtotal *** 91   90   100% -0.11[-0.4,0.18]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.73(P=0.47)  

   

4.15.5 Multiple sessions for chronic neck pain: long-term follow-up  

Muller 2005 23 20 (43.7) 19 36 (43.7) 100% -0.36[-0.97,0.25]

Subtotal *** 23   19   100% -0.36[-0.97,0.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.15(P=0.25)  

Test for subgroup differences: Chi2=1.92, df=1 (P=0.75), I2=0%  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.16.   Comparison 4 Manipulation vs another treatment,
Outcome 16 FUNCTION: cervical manipulation vs exercise.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.16.1 Multiple sessions for acute/subacute neck pain: immediate-term follow-up  

Bronfort 2012 91 9.2 (8.7) 91 11.1 (9.2) -0.21[-0.5,0.08]

   

4.16.2 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Bronfort 2012 91 9.7 (10.9) 91 9.8 (10.3) -0.01[-0.3,0.28]

   

4.16.3 Multiple sessions for acute/subacute neck pain: long-term follow-up  

Bronfort 2012 91 10 (8.4) 91 10.2 (10.6) -0.02[-0.31,0.27]

Favours experimental 42-4 -2 0 Favours control

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Analysis 4.17.   Comparison 4 Manipulation vs another treatment, Outcome
17 FUNCTION: cervical manipulation vs orthotic devices (K-taping).

Study or subgroup Favours experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.17.1 Single session for chronic neck pain: immediate-term follow-up  

Saavedra-Hernández 2012JO 36 16.8 (3.9) 40 15.4 (1.8) 0.46[0.01,0.92]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.18.   Comparison 4 Manipulation vs another treatment,
Outcome 18 FUNCTION: cervical manipulation vs acupuncture.

Study or subgroup Favours experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.18.1 Multiple sessions for subacute/chronic neck pain: immediate-term follow-up  

Giles 1999 21 -10 (19.1) 9 -6 (26.6) -0.18[-0.96,0.6]

   

4.18.2 Multiple sessions for chronic neck pain: long-term follow-up  

Muller 2005 23 20 (43.7) 20 24 (46.4) -0.09[-0.69,0.51]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.19.   Comparison 4 Manipulation vs another treatment, Outcome
19 FUNCTION: cervical manipulation vs varied multi-modal approaches.

Study or subgroup Favours experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.19.1 Multiple sessions for subacute/chronic neck pain: immediate-term follow-up  

Strunk 2008 3 17.3 (4.6) 3 21.7 (9.3) -0.48[-2.15,1.19]

   

4.19.2 Multiple sessions for subacute/chronic neck pain: intermediate-term follow-up  

Hurwitz 2002 35 7.5 (6.7) 33 8.5 (8.1) -0.14[-0.62,0.33]

Hurwitz 2002 35 7.5 (6.7) 33 6.4 (6.3) 0.16[-0.32,0.63]

Hurwitz 2002 35 7.5 (6.7) 34 5.9 (4.9) 0.27[-0.2,0.75]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.20.   Comparison 4 Manipulation vs another treatment, Outcome
20 FUNCTION: cervical manipulation - 1 technique vs another technique.

Study or subgroup Favours experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.20.1 Multiple sessions for subacute/chronic neck pain: immediate-term follow-up  

van Schalkwyk 2000 15 6 (6.7) 15 6.1 (6.6) -0.02[-0.73,0.7]

   

4.20.2 Multiple sessions for acute/subacute neck pain: short-term follow-up  

Wood 2001 15 11 (9.8) 15 13.5 (11) -0.23[-0.95,0.48]

Favours experimental 42-4 -2 0 Favours control

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Study or subgroup Favours experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Puentedura 2011 10 4.2 (5.4) 10 9.1 (3.7) -1.01[-1.96,-0.07]

   

4.20.3 Multiple sessions for neck pain chronicity NR: short-term follow-up  

van Schalkwyk 2000 15 6 (6.7) 15 6.1 (6.4) -0.02[-0.74,0.7]

   

4.20.4 Multiple sessions for acute neck pain: intermediate-term follow-up  

Puentedura 2011 10 3.7 (5.7) 10 9.9 (3.9) -1.22[-2.19,-0.24]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.21.   Comparison 4 Manipulation vs another treatment,
Outcome 21 FUNCTION: cervical manipulation - varied dosage comparison.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.21.1 High vs low dosage - multiple sessions for chronic CGH: short-term fol-
low-up

 

Haas 2004 8 9.8 (12.1) 7 31.4 (17.7) 14.7% -1.36[-2.52,-0.2]

Haas 2010 16 14.5 (21.4) 16 22.9 (24.8) 33.67% -0.35[-1.05,0.35]

Subtotal *** 24   23   48.36% -0.75[-1.71,0.22]

Heterogeneity: Tau2=0.27; Chi2=2.12, df=1(P=0.15); I2=52.75%  

Test for overall effect: Z=1.52(P=0.13)  

   

4.21.2 High vs low dosage - multiple sessions for chronic CGH: intermedi-
ate-term follow-up

 

Haas 2004 8 13.7 (20) 7 33.3 (9.6) 15.64% -1.15[-2.27,-0.03]

Haas 2010 17 15.9 (23.4) 18 23.5 (23.6) 35.99% -0.32[-0.98,0.35]

Subtotal *** 25   25   51.64% -0.61[-1.38,0.17]

Heterogeneity: Tau2=0.12; Chi2=1.56, df=1(P=0.21); I2=36.04%  

Test for overall effect: Z=1.53(P=0.13)  

   

Total *** 49   48   100% -0.61[-1.09,-0.14]

Heterogeneity: Tau2=0.05; Chi2=3.72, df=3(P=0.29); I2=19.41%  

Test for overall effect: Z=2.53(P=0.01)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.82), I2=0%  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.22.   Comparison 4 Manipulation vs another treatment, Outcome
22 PATIENT SATISFACTION: cervical manipulation vs mobilisation.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.22.1 Multiple sessions for subacute/chronic neck pain: short-term follow-up  

Hurwitz 2002 39 36.5 (6.5) 39 38.3 (6.4) 25.61% -0.28[-0.72,0.17]

Hurwitz 2002 40 38.8 (6) 36 38.1 (6.1) 25.09% 0.11[-0.34,0.57]

Hurwitz 2002 37 38 (6.3) 37 37.3 (7.4) 24.5% 0.11[-0.35,0.56]

Hurwitz 2002 37 38.9 (5.3) 38 38.1 (6) 24.8% 0.14[-0.31,0.59]

Subtotal *** 153   150   100% 0.02[-0.21,0.24]

Favours experimental 42-4 -2 0 Favours control

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=0; Chi2=2.25, df=3(P=0.52); I2=0%  

Test for overall effect: Z=0.16(P=0.87)  

   

Total *** 153   150   100% 0.02[-0.21,0.24]

Heterogeneity: Tau2=0; Chi2=2.25, df=3(P=0.52); I2=0%  

Test for overall effect: Z=0.16(P=0.87)  

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.23.   Comparison 4 Manipulation vs another treatment, Outcome 23
PATIENT SATISFACTION: cervical manipulation vs varied multi-modal approaches.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.23.1 Multiple sessions for subacute/chronic neck pain: short-term follow-up  

Hurwitz 2002 40 38.8 (6) 39 38.3 (6.4) 0.08[-0.36,0.52]

Hurwitz 2002 40 38.8 (6) 37 37.3 (7.4) 0.22[-0.22,0.67]

Hurwitz 2002 40 38.8 (6) 38 38.1 (6) 0.12[-0.33,0.56]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.24.   Comparison 4 Manipulation vs another treatment, Outcome
24 GLOBAL PERCEIVED EFFECT: cervical manipulation vs mobilisation.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.24.1 Multiple sessions for acute/subacute neck pain: immediate-term follow-up  

Leaver 2010 89 2.9 (1.7) 88 3.2 (1.7) -0.18[-0.47,0.12]

   

4.24.2 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Leaver 2010 89 3.3 (1.7) 88 3.4 (1.9) -0.06[-0.35,0.24]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.25.   Comparison 4 Manipulation vs another treatment,
Outcome 25 QUALITY OF LIFE: cervical manipulation vs mobilisation.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.25.1 Multiple sessions for acute/subacute neck pain: short-term follow-up  

Leaver 2010 88 47.9 (7.1) 88 47.3 (7.7) 0.08[-0.21,0.38]

   

4.25.2 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Leaver 2010 89 50.2 (6.2) 88 50.6 (7.8) -0.06[-0.35,0.24]

Favours experimental 42-4 -2 0 Favours control

 
 

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Analysis 4.26.   Comparison 4 Manipulation vs another treatment,
Outcome 26 QUALITY OF LIFE: cervical manipulation vs medicine.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.26.1 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Bronfort 2012 91 52.6 (6.1) 90 51.2 (6.8) 0.22[-0.07,0.51]

   

4.26.2 Multiple sessions for acute/subacute neck pain: long-term follow-up  

Bronfort 2012 91 52.5 (6.7) 90 51.1 (7.5) 0.19[-0.1,0.49]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 4.27.   Comparison 4 Manipulation vs another treatment,
Outcome 27 QUALITY OF LIFE: cervical manipulation vs exercise.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

4.27.1 Multiple sessions for acute/subacute neck pain: immediate-term follow-up  

Bronfort 2012 91 52.5 (5.9) 91 52 (6.4) 0.08[-0.21,0.37]

   

4.27.2 Multiple sessions for acute/subacute neck pain: intermediate-term follow-up  

Bronfort 2012 91 52.6 (6.1) 91 52.9 (5.9) -0.05[-0.35,0.24]

   

4.27.3 Multiple sessions for acute/subacute neck pain: long-term follow-up  

Bronfort 2012 91 52.5 (6.7) 91 52.5 (7.1) 0[-0.29,0.29]

Favours experimental 42-4 -2 0 Favours control

 
 

Comparison 5.   Mobilisation versus another treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 PAIN: cervical mobilisation vs medical
injection - trigger point

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

1.1 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

2 PAIN: cervical mobilisation vs exercise 1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

2.1 Multiple sessions for radiculopathy
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

3 PAIN: cervical mobilisation vs elec-
trotherapy

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

3.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.2 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

4 PAIN: cervical mobilisation vs sonic de-
vices - ultrasound, shock wave therapy

2   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

4.1 Single session for subacute/chronic
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

4.2 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

5 PAIN: cervical mobilisation vs mechani-
cal traction

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

5.1 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

6 PAIN: cervical mobilisation vs acupunc-
ture

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

6.1 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

7 PAIN: cervical mobilisation vs varied
multi-modal approaches

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

7.1 Multiple sessions for subacute/chron-
ic neck pain ± radiculopathy or CGH: in-
termediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

8 PAIN: cervical mobilisation - 1 technique
vs another technique

5   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

8.1 Single session for chronic neck pain:
immediate-term follow-up

2   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

8.2 Single session for chronic neck pain ±
radiculopathy: immediate-term follow-up

2   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

8.3 Multiple sessions for chronic CGH: im-
mediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

8.4 Multiple sessions for chronic CGH: in-
termediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

9 PAIN: cervical mobilisation - 1 technique
vs another technique

1   Risk Ratio (M-H, Random,
95% CI)

Totals not select-
ed

9.1 PA vs other mobilisation for acute/
subacute neck pain: multiple sessions:
immediate-term follow-up

1   Risk Ratio (M-H, Random,
95% CI)

0.0 [0.0, 0.0]

9.2 AP vs other mobilisation: multiple ses-
sions: immediate-term follow-up

1   Risk Ratio (M-H, Random,
95% CI)

0.0 [0.0, 0.0]

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10 PAIN: cervical mobilisation vs massage 2   Std. Mean Difference (IV,
Random, 95% CI)

Subtotals only

10.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

2 58 Std. Mean Difference (IV,
Random, 95% CI)

-1.56 [-4.15, 1.03]

10.2 Multiple sessions for chronic CGH:
immediate-term follow-up

1 36 Std. Mean Difference (IV,
Random, 95% CI)

-2.89 [-3.85,
-1.93]

11 FUNCTION: cervical mobilisation vs
medical injection - trigger point

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

11.1 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

12 FUNCTION: cervical mobilisation vs ex-
ercise

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

12.1 Multiple sessions for radiculopathy:
immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

13 FUNCTION: cervical mobilisation vs
electrotherapy

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

13.1 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

13.2 Multiple sessions for neck pain
chronicity NR: intermediate-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

14 FUNCTION: cervical mobilisation vs
sonic devices - shock wave therapy

2   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

14.1 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

14.2 Multiple sessions for acute/subacute
neck pain: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

15 FUNCTION: cervical mobilisation vs
acupuncture

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

15.1 Multiple sessions for chronic neck
pain: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

16 FUNCTION: cervical mobilisation vs
varied multi-modal approaches

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

16.1 Multiple sessions for suba-
cute/chronic neck pain ± radiculopathy or
CGH: intermediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

17 FUNCTION: cervical mobilisation vs
massage

2 59 Std. Mean Difference (IV,
Random, 95% CI)

-0.03 [-0.90, 0.84]

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

17.1 Multiple sessions for chronic neck
pain: immediate-term follow-up

1 23 Std. Mean Difference (IV,
Random, 95% CI)

-0.52 [-1.35, 0.32]

17.2 Multiple sessions for suba-
cute/chronic CGH: immediate-term fol-
low-up

1 36 Std. Mean Difference (IV,
Random, 95% CI)

0.38 [-0.28, 1.04]

18 FUNCTION: cervical mobilisation - 1
technique vs another technique

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

18.1 Multiple sessions for chronic CGH:
immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

18.2 Multiple sessions for chronic CGH: in-
termediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

19 QUALITY OF LIFE: mobilisation vs elec-
trotherapy

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

19.1 Multiple sessions for neck pain
chronicity NR: immediate-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

19.2 Multiple sessions for neck pain
chronicity NR: intermediate-term fol-
low-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

20 PATIENT SATISFACTION: cervical mo-
bilisation vs varied multi-modal ap-
proaches

1   Std. Mean Difference (IV,
Random, 95% CI)

Totals not select-
ed

20.1 Multiple sessions for suba-
cute/chronic neck pain ± radiculopathy or
CGH: short-term follow-up

1   Std. Mean Difference (IV,
Random, 95% CI)

0.0 [0.0, 0.0]

21 PATIENT SATISFACTION: cervical mo-
bilisation vs electrotherapy

1   Risk Ratio (M-H, Random,
95% CI)

Totals not select-
ed

21.1 Multiple sessions for neck pain
chronicity NR: intermediate-term fol-
low-up

1   Risk Ratio (M-H, Random,
95% CI)

0.0 [0.0, 0.0]

22 GLOBAL PERCEIVED EFFECT: cervi-
cal mobilisation - 1 technique vs another
technique

2   Risk Ratio (M-H, Random,
95% CI)

Totals not select-
ed

22.1 Single session for chronic neck pain:
immediate-term follow-up

2   Risk Ratio (M-H, Random,
95% CI)

0.0 [0.0, 0.0]
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Analysis 5.1.   Comparison 5 Mobilisation versus another treatment,
Outcome 1 PAIN: cervical mobilisation vs medical injection - trigger point.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.1.1 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Lee 2013 11 2.3 (0.9) 11 3.2 (0.8) -1.05[-1.96,-0.15]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.2.   Comparison 5 Mobilisation versus another
treatment, Outcome 2 PAIN: cervical mobilisation vs exercise.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.2.1 Multiple sessions for radiculopathy chronicity NR: immediate-term follow-up  

Ragonese 2009 10 2.4 (1.1) 10 1.6 (1.5) 0.58[-0.32,1.48]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.3.   Comparison 5 Mobilisation versus another treatment,
Outcome 3 PAIN: cervical mobilisation vs electrotherapy.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.3.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Escortell-Mayor 2011 45 33 (18.9) 42 35.1 (22.3) -0.1[-0.52,0.32]

   

5.3.2 Multiple sessions for chronic neck pain: intermediate-term follow-up  

Escortell-Mayor 2011 36 40.1 (24) 35 43.2 (26.8) -0.12[-0.59,0.34]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.4.   Comparison 5 Mobilisation versus another treatment, Outcome 4
PAIN: cervical mobilisation vs sonic devices - ultrasound, shock wave therapy.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.4.1 Single session for subacute/chronic neck pain: immediate-term follow-up  

Coppieters 2003 10 5.8 (2.1) 10 7.4 (1.8) -0.78[-1.7,0.13]

   

5.4.2 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Lee 2013 11 2.3 (0.9) 11 3.3 (1) -1.01[-1.91,-0.11]

Favours experimental 42-4 -2 0 Favours control
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Analysis 5.5.   Comparison 5 Mobilisation versus another treatment,
Outcome 5 PAIN: cervical mobilisation vs mechanical traction.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.5.1 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Shin 2006 13 2.7 (1.1) 13 4.2 (1.9) -0.94[-1.75,-0.12]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.6.   Comparison 5 Mobilisation versus another
treatment, Outcome 6 PAIN: cervical mobilisation vs acupuncture.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.6.1 Multiple sessions for chronic neck pain: intermediate-term follow-up  

David 1998 22 29 (26.3) 29 38 (27.5) -0.33[-0.89,0.23]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.7.   Comparison 5 Mobilisation versus another treatment,
Outcome 7 PAIN: cervical mobilisation vs varied multi-modal approaches.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.7.1 Multiple sessions for subacute/chronic neck pain ± radiculopathy or CGH: intermedi-
ate-term follow-up

 

Hurwitz 2002 35 2.3 (2) 30 1.7 (2.2) 0.28[-0.21,0.77]

Hurwitz 2002 35 2.3 (2) 34 2.9 (2.4) -0.24[-0.72,0.23]

Hurwitz 2002 35 2.3 (2) 34 1.8 (1.8) 0.26[-0.22,0.73]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.8.   Comparison 5 Mobilisation versus another treatment,
Outcome 8 PAIN: cervical mobilisation - 1 technique vs another technique.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.8.1 Single session for chronic neck pain: immediate-term follow-up  

Kanlayanaphotporn 2010a 30 -21.9 (17.9) 30 -12.7 (16.6) -0.53[-1.04,-0.01]

Kanlayanaphotporn 2009 30 -16.7 (17.6) 30 -16.9 (16) 0.01[-0.49,0.52]

   

5.8.2 Single session for chronic neck pain ± radiculopathy: immediate-term follow-up  

Aquino 2009 24 3.6 (3.1) 24 3.4 (2.4) 0.07[-0.49,0.64]

Schomacher 2009 59 1.8 (1.4) 67 2 (1.6) -0.13[-0.48,0.22]

   

5.8.3 Multiple sessions for chronic CGH: immediate-term follow-up  

von Piekartz 2011 18 6.9 (1.1) 20 3.4 (1.8) 2.27[1.43,3.1]

   

5.8.4 Multiple sessions for chronic CGH: intermediate-term follow-up  

Favours experimental 42-4 -2 0 Favours control
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Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

von Piekartz 2011 18 7 (1.1) 20 2.4 (1.4) 3.55[2.5,4.61]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.9.   Comparison 5 Mobilisation versus another treatment,
Outcome 9 PAIN: cervical mobilisation - 1 technique vs another technique.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.9.1 PA vs other mobilisation for acute/subacute neck pain: multiple sessions: immedi-
ate-term follow-up

 

Egwu 2008 5/24 10/23 0.48[0.19,1.19]

Egwu 2008 5/24 10/24 0.5[0.2,1.25]

Egwu 2008 5/24 3/24 1.67[0.45,6.21]

   

5.9.2 AP vs other mobilisation: multiple sessions: immediate-term follow-up  

Egwu 2008 3/24 10/23 0.29[0.09,0.91]

Egwu 2008 3/24 10/24 0.3[0.09,0.96]

Egwu 2008 3/24 5/24 0.6[0.16,2.23]

favours treatment 1000.01 100.1 1 favours control

 
 

Analysis 5.10.   Comparison 5 Mobilisation versus another
treatment, Outcome 10 PAIN: cervical mobilisation vs massage.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.10.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Madson 2010 11 16.5 (13.7) 11 20.9 (20.5) 50.41% -0.25[-1.09,0.59]

Youssef 2013 18 2.2 (0.7) 18 4.3 (0.7) 49.59% -2.89[-3.85,-1.93]

Subtotal *** 29   29   100% -1.56[-4.15,1.03]

Heterogeneity: Tau2=3.28; Chi2=16.46, df=1(P<0.0001); I2=93.92%  

Test for overall effect: Z=1.18(P=0.24)  

   

5.10.2 Multiple sessions for chronic CGH: immediate-term follow-up  

Youssef 2013 18 2.2 (0.7) 18 4.3 (0.7) 100% -2.89[-3.85,-1.93]

Subtotal *** 18   18   100% -2.89[-3.85,-1.93]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.88(P<0.0001)  

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 5.11.   Comparison 5 Mobilisation versus another treatment, Outcome
11 FUNCTION: cervical mobilisation vs medical injection - trigger point.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.11.1 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Favours experimental 42-4 -2 0 Favours control
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Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Lee 2013 11 6.3 (1.5) 11 5.2 (1.2) 0.76[-0.11,1.63]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.12.   Comparison 5 Mobilisation versus another
treatment, Outcome 12 FUNCTION: cervical mobilisation vs exercise.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.12.1 Multiple sessions for radiculopathy: immediate-term follow-up  

Ragonese 2009 10 17.2 (10.3) 10 10.2 (7.1) 0.76[-0.16,1.67]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.13.   Comparison 5 Mobilisation versus another treatment,
Outcome 13 FUNCTION: cervical mobilisation vs electrotherapy.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.13.1 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Escortell-Mayor 2011 45 22.2 (13.3) 42 23.9 (14.7) -0.12[-0.54,0.3]

   

5.13.2 Multiple sessions for neck pain chronicity NR: intermediate-term follow-up  

Escortell-Mayor 2011 36 26.7 (14.4) 35 25.7 (13.9) 0.07[-0.4,0.53]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.14.   Comparison 5 Mobilisation versus another treatment, Outcome
14 FUNCTION: cervical mobilisation vs sonic devices - shock wave therapy.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.14.1 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Lee 2013 11 6.3 (1.5) 11 5.3 (1.3) 0.69[-0.18,1.55]

   

5.14.2 Multiple sessions for acute/subacute neck pain: immediate-term follow-up  

Bronfort 2012 91 52.5 (5.9) 90 51.6 (6.6) 0.14[-0.15,0.43]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.15.   Comparison 5 Mobilisation versus another treatment,
Outcome 15 FUNCTION: cervical mobilisation vs acupuncture.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.15.1 Multiple sessions for chronic neck pain: intermediate-term follow-up  

Favours experimental 42-4 -2 0 Favours control
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Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

David 1998 22 22 (16.7) 29 25 (19.2) -0.16[-0.72,0.39]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.16.   Comparison 5 Mobilisation versus another treatment, Outcome
16 FUNCTION: cervical mobilisation vs varied multi-modal approaches.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.16.1 Multiple sessions for subacute/chronic neck pain ± radiculopathy or CGH: interme-
diate-term follow-up

 

Hurwitz 2002 35 7 (7.6) 30 6.4 (6.9) 0.08[-0.41,0.56]

Hurwitz 2002 35 7 (7.6) 34 8 (6.4) -0.14[-0.62,0.33]

Hurwitz 2002 35 7 (7.6) 34 5.5 (3.9) 0.24[-0.23,0.72]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.17.   Comparison 5 Mobilisation versus another treatment,
Outcome 17 FUNCTION: cervical mobilisation vs massage.

Study or subgroup Experimental Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.17.1 Multiple sessions for chronic neck pain: immediate-term follow-up  

Madson 2010 11 5.6 (3.6) 12 8.1 (5.3) 45.77% -0.52[-1.35,0.32]

Subtotal *** 11   12   45.77% -0.52[-1.35,0.32]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.21(P=0.23)  

   

5.17.2 Multiple sessions for subacute/chronic CGH: immediate-term follow-up  

Youssef 2013 18 18.9 (3.7) 18 17.5 (3.5) 54.23% 0.38[-0.28,1.04]

Subtotal *** 18   18   54.23% 0.38[-0.28,1.04]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.13(P=0.26)  

   

Total *** 29   30   100% -0.03[-0.9,0.84]

Heterogeneity: Tau2=0.25; Chi2=2.72, df=1(P=0.1); I2=63.28%  

Test for overall effect: Z=0.07(P=0.95)  

Test for subgroup differences: Chi2=2.72, df=1 (P=0.1), I2=63.28%  

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 5.18.   Comparison 5 Mobilisation versus another treatment, Outcome
18 FUNCTION: cervical mobilisation - 1 technique vs another technique.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.18.1 Multiple sessions for chronic CGH: immediate-term follow-up  

von Piekartz 2011 18 14.6 (4.8) 20 9.1 (3.1) 1.35[0.64,2.06]

Favours experimental 52.5-5 -2.5 0 Favours control

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

176



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

   

5.18.2 Multiple sessions for chronic CGH: intermediate-term follow-up  

von Piekartz 2011 18 14.9 (4.6) 20 6.3 (2.9) 2.22[1.39,3.04]

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 5.19.   Comparison 5 Mobilisation versus another treatment,
Outcome 19 QUALITY OF LIFE: mobilisation vs electrotherapy.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.19.1 Multiple sessions for neck pain chronicity NR: immediate-term follow-up  

Escortell-Mayor 2011 45 45.6 (9.7) 38 47.4 (8.8) -0.2[-0.63,0.23]

   

5.19.2 Multiple sessions for neck pain chronicity NR: intermediate-term follow-up  

Escortell-Mayor 2011 36 47.5 (9.3) 35 45.4 (10.1) 0.22[-0.25,0.68]

Favours experimental 42-4 -2 0 Favours control

 
 

Analysis 5.20.   Comparison 5 Mobilisation versus another treatment, Outcome 20
PATIENT SATISFACTION: cervical mobilisation vs varied multi-modal approaches.

Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.20.1 Multiple sessions for subacute/chronic neck pain ± radiculopathy or CGH: short-
term follow-up

 

Hurwitz 2002 35 38.1 (6.1) 34 36.5 (6.5) 0.25[-0.22,0.72]

Hurwitz 2002 35 38.1 (6.1) 30 38.9 (5.3) -0.14[-0.62,0.35]

Hurwitz 2002 35 38.1 (6.1) 34 38 (6.3) 0.01[-0.46,0.48]

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 5.21.   Comparison 5 Mobilisation versus another treatment,
Outcome 21 PATIENT SATISFACTION: cervical mobilisation vs electrotherapy.

Study or subgroup Experimental Control Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.21.1 Multiple sessions for neck pain chronicity NR: intermediate-term follow-up  

Escortell-Mayor 2011 45/47 37/42 1.09[0.96,1.23]

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 5.22.   Comparison 5 Mobilisation versus another treatment, Outcome 22
GLOBAL PERCEIVED EFFECT: cervical mobilisation - 1 technique vs another technique.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.22.1 Single session for chronic neck pain: immediate-term follow-up  

Kanlayanaphotporn 2009 19/30 17/30 1.12[0.74,1.69]

Kanlayanaphotporn 2010a 19/30 21/30 0.9[0.63,1.3]

Favours experimental 50.2 20.5 1 Favours control

 

 

A D D I T I O N A L   T A B L E S
 

Term Definiton

Per cent treatment advantage
(%)

Calculation of the clinically important difference or change in a per cent scale was estimated as fol-
lows. Karlberg 1996 data are used in this example.
 
The assumption made was that a positive mean/median value is improvement and a negative val-
ue is deterioration.
 
Treatment/Control
Mean/Median; Mean/Median; Mean/Median; Mean/Median
Baseline (SD); Final (SD); Baseline (SD); Final (SD)
54 (23); 31 (10); 56 (1); 55 (20)
 
% improvement (treatment) equals the difference between the change in the treatment group (23)
divided by the treatment baseline (54), which equals 42.6%.

% improvement (control) equals the difference between the change in the control group (1) divid-
ed by the control baseline (56), which equals 1.8%.

Treatment advantage = 42.6% - 1.8% = 40.8%

Number needed to treat
(NNTB)

For this example, Karlberg 1996 outcomes measured at short-term follow-up are used to derive the
data.

Number needed to treat is the number of patients a clinician needs to treat to achieve a clinically
important improvement in 1. If we assume the minimal clinically important difference to be 10% of
the baseline mean in the control group, and the control group mean at baseline is 56, then 10% of
56 is 5.6

The effect is baseline - final value; therefore:

• for the experimental group, the effect is 54.0 - 31.0 = -23.0; and

• for the control group, the effect is 56.0 - 55.0 = 1.0.

Converting these to standard normal values means that:

• for the experimental group, z = (-5.6 + 23.0)/10.0 = 17.4/10.0 = 1.74, which gives an area under the
normal curve of 0.9591; and

• for the control group, z = (-5.6 + 1.0)/20.0 = -4.6/20.0 = -0.23, which gives an area under the normal
curve of 0.4090.

NNTB = 1 divided by the difference in areas under the normal curve (experimental group - control
group):

• 0.9591 - 0.4090 = 0.5500; and

Table 1.   Calculations for number needed to treat and treatment advantage 
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• NNTB equals 1 divided by 0.5500 = 1.81, or 2 when grown to the lowest integer.
Table 1.   Calculations for number needed to treat and treatment advantage  (Continued)

 
 

Author/Comparison NNTB Advantage, %

PAIN

Haas 2004: pain 12 (clinically important pain reduction) at ST 23

Haas 2010: pain 4 (clinically important pain reduction) at IT 29

Cleland 2005
outcome: pain

5 (clinically important pain reduction) 29

Cheung Lau 2011: pain 4 (clinically important pain reduction)  

Fernandez 2004a
outcome: pain

Unable to calculate because baseline data not reported
(study author was unable to provide these data)

 

Gonzalez-Iglesias 2009
outcome: pain

7 (clinically important pain reduction) 47

Martinez-Segura 2006,
outcome: pain

2 (clinically important pain reduction) 54

Massaracchio 2013: pain 4 (clinically important pain reduction)  

von Piekartz 2011: pain 2 (clinically important pain reduction) at IT  

FUNCTION

Cheung Lau 2011: function 5 (clinically important functional improvement) at IT  

Gonzalez-Iglesias 2009
outcome: function

5 (clinically important functional improvement) 41

Haas 2010: function 5 (clinically important functional improvement) at ST and IT ST: 41

IT: 39

Massaracchio 2013: function 4 (clinically important functional improvement)  

Table 2.   NNTB and treatment advantage 

 

 

A P P E N D I C E S

Appendix 1. Search strategy

MEDLINE (Ovid)

Last Update November 2014; research librarian: Maurine Rice, McMaster University

1. neck/ or neck muscles/ or exp cervical plexus/ or exp cervical vertebrae/ or Atlanto-Axial Joint/ or atlanto-occipital joint/ or axis/ or atlas/
or spinal nerve roots/ or exp brachial plexus/
2. (odontoid or cervical or occip: or atlant:).tw.
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3. 1 or 2
4. exp arthritis/ or exp myofascial pain syndromes/ or fibromyalgia/ or spondylitis/ or exp spinal osteophytosis/ or spondylolisthesis/
5. exp headache/ and cervic:.tw.
6. whiplash injuries/ or cervical rib syndrome/ or torticollis/ or cervico-brachial neuralgia.ti,ab,sh. or exp radiculitis/ or polyradiculitis/ or
polyradiculoneuritis/ or thoracic outlet syndrome/
7. (monoradicul: or monoradicl:).tw.
8. 4 or 5 or 6 or 7
9. random:.ti,ab,sh.
10. randomised controlled trial.pt.
11. double-blind method/
12. single blind method/
13. placebos/
14. clinical trial.pt.
15. exp clinical trials/
16. controlled clinical trial.pt.
17. (clin$ adj25 trial$).ti,ab.
18. ((singl$ or doubl$ or trebl$) adj25 (blind$ or mask$)).ti,ab.
19. placebo$.ti,ab.
20. or/9-19
21. exp arthritis/rh,th or exp myofascial pain syndromes/rh,th or fibromyalgia/rh,th or spondylitis/rh,th or exp spinal osteophytosis/rh,th
or spondylosis/rh,th or spondylolisthesis/rh,th
22. exp headache/rh,th and cervic:.tw.
23. whiplash injuries/rh,th or cervical rib syndrome/rh,th or thoracic outlet syndrome/rh,th or torticollis/rh,th or cervico-brachial
neuralgia/rh,th or exp radiculitis/rh,th or polyradiculitis/rh,th or polyradiculoneuritis/rh,th
24. or/21-23
25. exp alternative medicine/ or chiropractic/
26. (acupuncture or biofeedback or chiropract: or electric stimulation therapy or kinesiology or massage or traditional medicine or
relaxation or therapeutic touch).tw.
27. or/25-26
28. 3 and 24
29. 3 and 8 and 27
30. 28 or 29
31. 20 and 30

EMBASE (Ovid)

Last Updated November 2014; research librarian: Maurine Rice, McMaster Univesity

1. neck pain/

2. brachial plexus neuropathy/

3. neck injury/ or whiplash injury/

4. cervical pain.mp.

5. neckache.mp.

6. whiplash.mp.

7. cervicodynia.mp.

8. cervicalgia.mp.

9. brachialgia/

10. brachialgia.mp.

11. brachial neuritis.mp.

12. brachial neuralgia.mp.

13. neck pain.mp.

14. neck injur*.mp.
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15. brachial plexus neuropath*.mp.

16. brachial plexus neuritis.mp.

17. thorax outlet syndrome/

18. torticollis/

19. cervico brachial neuralgia.ti,ab.

20. cervicobrachial neuralgia.ti,ab.

21. (monoradicul* or monoradicl*).tw.

22. or/1-21

23. exp headache/ and cervic*.tw.

24. exp gynecologic disease/

25. genital disease*.mp.

26. exp *uterine cervix/

27. or/24-26

28. 23 not 27

29. 22 or 28

30. neck/ or neck muscle/

31. cervical plexus/

32. cervical spine/

33. atlantoaxial joint/

34. atlantooccipital joint/

35. atlas/

36. "spinal root"/

37. brachial plexus/

38. (odontoid* or cervical or occip* or atlant*).tw.

39. odontoid process/

40. cervical vertebra.mp.

41. cervical vertebrae.mp.

42. cervical plexus.mp.

43. cervical spine.mp.

44. (neck adj3 muscles).mp.

45. (brachial adj3 plexus).mp.

46. (thoracic adj3 vertebra?).mp.

47. neck.mp.

48. (thoracic adj3 spine).mp.

49. (thoracic adj3 outlet).mp.
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50. trapezius.mp.

51. cervical.mp.

52. cervico*.mp.

53. 51 or 52

54. exp gynecologic disease/

55. genital disease*.mp.

56. exp *uterine cervix/

57. 54 or 55 or 56

58. 53 not 57

59. 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 58

60. exp pain/

61. exp injury/

62. pain.mp.

63. ache.mp.

64. sore.mp.

65. stiL.mp.

66. discomfort.mp.

67. injur*.mp.

68. neuropath*.mp.

69. or/60-68

70. radiculopathy/

71. temporomandibular joint disorder/

72. myofascial pain/

73. spondylosis/ or cervical spondylosis/

74. neuritis/

75. exp arthritis/

76. fibromyalgia/

77. exp spondylitis/

78. diskitis/

79. spondylolisthesis/

80. radiculopathy.mp.

81. radiculitis.mp.

82. temporomandibular.mp.

83. myofascial pain syndrome*.mp.

84. spinal osteophytosis.mp.
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85. neuritis.mp.

86. spondylosis.mp.

87. spondylitis.mp.

88. spondylolisthesis.mp.

89. or/70-88

90. 59 and 89

91. neck/

92. cervical spine/

93. neck.mp.

94. (thoracic adj3 vertebra?).mp.

95. cervical.mp.

96. cervico*.mp.

97. exp gynecologic disease/

98. genital disease*.mp.

99. exp *uterine cervix/

100. or/97-99

101. 95 or 96

102. 101 not 100

103. (thoracic adj3 spine).mp.

104. cervical spine.mp.

105. 91 or 92 or 93 or 94 or 102 or 103 or 104

106. intervertebral disk/

107. (disc or discs).mp.

108. (disk or disks).mp.

109. 106 or 107 or 108

110. 105 and 109

111. herniat*.mp.

112. slipped.mp.

113. prolapse*.mp.

114. displace*.mp.

115. degenerat*.mp.

116. (bulge or bulged or bulging).mp.

117. 110 or 111 or 112 or 113 or 114 or 115 or 116

118. 110 and 117

119. intervertebral disk hernia/

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

183



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

120. intervertebral disk degeneration/

121. intervertebral disc degeneration.mp.

122. intervertebral disk degeneration.mp.

123. intervertebral disc displacement.mp.

124. intervertebral disk displacement.mp.

125. 119 or 120 or 121 or 122 or 123 or 124

126. 105 and 125

127. 59 and 69

128. 29 or 90 or 118 or 126 or 127

129. exp *neoplasm/

130. exp *penetrating trauma/

131. 129 or 130

132. 128 not 131

133. neck pain/rh, th

134. brachial plexus neuropathy/rh, th

135. neck injury/ or whiplash injury/rh, th

136. brachialgia/rh, th

137. thorax outlet syndrome/rh, th

138. Torticollis/rh, th

139. Radiculopathy/rh, th

140. temporomandibular joint disorder/rh, th

141. myofascial pain/rh, th

142. spondylosis/rh, th or cervical spondylosis/rh, th

143. neuritis/rh, th

144. exp arthritis/rh, th

145. Fibromyalgia/rh, th

146. exp spondylitis/rh, th

147. diskitis/rh, th

148. spondylolisthesis/rh, th

149. acupuncture/ or acupressure/ or acupuncture analgesia/

150. exp manipulative medicine/

151. massage.tw.

152. mobili?ation.tw.

153. (acupuncture or acu-puncture or needling or acupressure or mox?bustion).tw.
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154. ((neck or spine or spinal or cervical or chiropractic* or musculoskeletal* or musculo-skeletal*) adj3 (adjust* or manipulat* or mobiliz*
or mobilis*)).tw.

155. (manual adj therap*).tw.

156. (manipulati* adj (therap* or medicine)).tw.

157. (massag* or reflexolog* or rolfing or zone therap*).tw.

158. Nimmo.tw.

159. (vibration adj5 (therap* or treatment*)).tw.

160. (Chih Ya or Shiatsu or Shiatzu or Zhi Ya).tw.

161. (flexion adj2 distraction*).tw.

162. (myofascial adj3 (release or therap*)).tw.

163. muscle energy technique*.tw.

164. trigger point.tw.

165. proprioceptive Neuromuscular Facilitation*.tw.

166. cyriax friction.tw.

167. (lomilomi or lomi-lomi or trager).tw.

168. aston patterning.tw.

169. (strain adj counterstrain).tw.

170. (craniosacral therap* or cranio-sacral therap*).tw.

171. (amma or ammo or eLleuurage or petrissage or hacking or tapotment).tw.

172. alternative medicine/

173. ((complement* or alternat* or osteopthic*) adj (therap* or medicine)).tw.

174. (Tui Na or Tuina).tw.

175. (swedish massage or rolfing).tw.

176. therapeutic touch.mp.

177. massotherapy.tw.

178. eLleurage.mp.

179. or/149-178

180. 132 and 179

181. 133 or 134 or 135 or 136 or 137 or 138

182. or/139-148

183. 59 and 182

184. 180 or 181 or 183

185. randomized controlled trial/

186. controlled clinical trial/

187. (random* or sham or placebo*).tw.
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188. placebo/

189. randomization/

190. single blind procedure/

191. double blind procedure/

192. ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or dumm*or mask*)).ti,ab.

193. (rct or rcts).tw.

194. (control* adj2 (study or studies or tiral*)).tw.

195. or/185-194

196. human/

197. nonhuman/

198. animal/

199. animal experiment/

200. or/197-199

201. 200 not (200 and 196)

202. 195 not 201

203. 184 and 202

204. limit 203 to yr="2006 -Current"

205. limit 203 to yr="1928 - 2005"

206. guidelines as topic/

207. practice guidelines as topic/

208. (guideline? or guidance or recommendations).ti.

209. consensus.ti.

210. or/206-209

211. 184 and 210

212. limit 211 to yr="2006 -Current"

213. limit 211 to yr="1928 - 2005"

214. meta analysis/

215. systematic review/

216. (meta analy* or metaanaly* or met analy* or metanaly*).tw.

217. (collaborative research or collaborative review* or collaborative overview*).tw.

218. (integrative research or integrative review* or intergrative overview*).tw.

219. (quantitative adj3 (research or review* or overview*)).tw.

220. (research integration or research overview*).tw.

221. (systematic* adj3 (review* or overview*)).tw.

222. (methodologic* adj3 (review* or overview*)).tw.
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223. biomedical technology assessment/

224. (hta or thas or technology assessment*).tw.

225. ((hand adj2 search*) or (manual* adj search*)).tw.

226. ((electronic adj database*) or (bibliographic* adj database*)).tw.

227. ((data adj2 abstract*) or (data adj2 extract*)).tw.

228. (data adj3 (pooled or pool or pooling)).tw.

229. (analys* adj3 (pool or pooled or pooling)).tw.

230. mantel haenszel.tw.

231. (cochrane or Pubmed or pub med or medline or embase or psycinfo or psyclit or psychinfo or psychlit or cinahl or science citation
index).ab.

232. or/214-231

233. 184 and 232

234. limit 233 to yr="2006 -Current"

235. limit 233 to yr="1928 - 2005"

236. (ae or co or si or to).fs.

237. (safe or safety or unsafe).tw.

238. (side eLect* or side event*).tw.

239. ((adverse or undesirable or harm* or injurious or serious or toxic) adj3 (eLect* or event* or reaction* or incident* or outcome*)).tw.

240. (abnormalit* or toxicit* or complication* or consequence* or noxious or tolerabilit*).tw.

241. or/236-240

242. 184 and 241

243. limit 242 to yr="2006 -Current"

244. limit 242 to yr="1928 - 2005"

245. limit 203 to em=201027-201216

246. limit 211 to em=201027-201216

247. limit 233 to em=201027-201216

248. limit 242 to em=201027-201216

CENTRAL (Ovid)

Last Update November 2014; research librarian: Maurine Rice, McMaster University

1 Neck Pain/

2 exp Brachial Plexus Neuropathies/

3 exp neck injuries/ or exp whiplash injuries/

4 cervical pain.mp.

5 neckache.mp.

6 whiplash.mp.
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7 cervicodynia.mp.

8 cervicalgia.mp.

9 brachialgia.mp.

10 brachial neuritis.mp.

11 brachial neuralgia.mp.

12 neck pain.mp.

13 neck injur*.mp.

14 brachial plexus neuropath*.mp.

15 brachial plexus neuritis.mp.

16 thoracic outlet syndrome/ or cervical rib syndrome/

17 Torticollis/

18 exp brachial plexus neuropathies/ or exp brachial plexus neuritis/

19 cervico brachial neuralgia.ti,ab.

20 cervicobrachial neuralgia.ti,ab.

21 (monoradicul* or monoradicl*).tw.

22 or/1-21

23 exp headache/ and cervic*.tw.

24 exp genital diseases, female/

25 genital disease*.mp.

26 or/24-25

27 23 not 26

28 22 or 27

29 neck/

30 neck muscles/

31 exp cervical plexus/

32 exp cervical vertebrae/

33 atlanto-axial joint/

34 atlanto-occipital joint/

35 Cervical Atlas/

36 spinal nerve roots/

37 exp brachial plexus/

38 (odontoid* or cervical or occip* or atlant*).tw.

39 axis/ or odontoid process/

40 Thoracic Vertebrae/

41 cervical vertebrae.mp.
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42 cervical plexus.mp.

43 cervical spine.mp.

44 (neck adj3 muscles).mp.

45 (brachial adj3 plexus).mp.

46 (thoracic adj3 vertebrae).mp.

47 neck.mp.

48 (thoracic adj3 spine).mp.

49 (thoracic adj3 outlet).mp.

50 trapezius.mp.

51 cervical.mp.

52 cervico*.mp.

53 51 or 52

54 exp genital diseases, female/

55 genital disease*.mp.

56 exp *Uterus/

57 54 or 55 or 56

58 53 not 57

59 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 58

60 exp pain/

61 exp injuries/

62 pain.mp.

63 ache.mp.

64 sore.mp.

65 stiL.mp.

66 discomfort.mp.

67 injur*.mp.

68 neuropath*.mp.

69 or/60-68

70 59 and 69

71 Radiculopathy/

72 exp temporomandibular joint disorders/ or exp temporomandibular joint dysfunction syndrome/

73 myofascial pain syndromes/

74 exp "Sprains and Strains"/

75 exp Spinal Osteophytosis/

76 exp Neuritis/
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77 Polyradiculopathy/

78 exp Arthritis/

79 Fibromyalgia/

80 spondylitis/ or discitis/

81 spondylosis/ or spondylolysis/ or spondylolisthesis/

82 radiculopathy.mp.

83 radiculitis.mp.

84 temporomandibular.mp.

85 myofascial pain syndrome*.mp.

86 thoracic outlet syndrome*.mp.

87 spinal osteophytosis.mp.

88 neuritis.mp.

89 spondylosis.mp.

90 spondylitis.mp.

91 spondylolisthesis.mp.

92 or/71-91

93 59 and 92

94 exp neck/

95 exp cervical vertebrae/

96 Thoracic Vertebrae/

97 neck.mp.

98 (thoracic adj3 vertebrae).mp.

99 cervical.mp.

100 cervico*.mp.

101 99 or 100

102 exp genital diseases, female/

103 genital disease*.mp.

104 exp *Uterus/

105 or/102-104

106 101 not 105

107 (thoracic adj3 spine).mp.

108 cervical spine.mp.

109 94 or 95 or 96 or 97 or 98 or 106 or 107 or 108

110 Intervertebral Disk/

111 (disc or discs).mp.
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112 (disk or disks).mp.

113 110 or 111 or 112

114 109 and 113

115 herniat*.mp.

116 slipped.mp.

117 prolapse*.mp.

118 displace*.mp.

119 degenerat*.mp.

120 (bulge or bulged or bulging).mp.

121 115 or 116 or 117 or 118 or 119 or 120

122 114 and 121

123 intervertebral disk degeneration/ or intervertebral disk displacement/

124 intervertebral disk displacement.mp.

125 intervertebral disc displacement.mp.

126 intervertebral disk degeneration.mp.

127 intervertebral disc degeneration.mp.

128 123 or 124 or 125 or 126 or 127

129 109 and 128

130 28 or 70 or 93 or 122 or 129

131 animals/ not (animals/ and humans/)

132 130 not 131

133 exp *neoplasms/

134 exp *wounds, penetrating/

135 133 or 134

136 132 not 135

137 Neck Pain/rh, th [Rehabilitation, Therapy]

138 exp Brachial Plexus Neuropathies/rh, th

139 exp neck injuries/rh, th or exp whiplash injuries/rh, th

140 thoracic outlet syndrome/rh, th or cervical rib syndrome/rh, th

141 Torticollis/rh, th

142 exp brachial plexus neuropathies/rh, th or exp brachial plexus neuritis/rh, th

143 or/137-142

144 Radiculopathy/rh, th

145 exp temporomandibular joint disorders/rh, th or exp temporomandibular joint dysfunction syndrome/rh, th

146 myofascial pain syndromes/rh, th
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147 exp "Sprains and Strains"/rh, th

148 exp Spinal Osteophytosis/rh, th

149 exp Neuritis/rh, th

150 Polyradiculopathy/rh, th

151 exp Arthritis/rh, th

152 Fibromyalgia/rh, th

153 spondylitis/rh, th or discitis/rh, th

154 spondylosis/rh, th or spondylolysis/rh, th or spondylolisthesis/rh, th

155 or/144-154

156 59 and 155

157 acupuncture/ or chiropractic/

158 exp Musculoskeletal Manipulations/

159 massage.tw.

160 mobili?ation.tw.

161 Acupuncture Therapy/

162 (acupuncture or acu-puncture or needling or acupressure or mox?bustion).tw.

163 ((neck or spine or spinal or cervical or chiropractic* or musculoskeletal* or musculo-skeletal*) adj3 (adjust* or manipulat* or mobiliz*
or mobilis*)).tw.

164 (manual adj therap*).tw.

165 (manipulati* adj (therap* or medicine)).tw.

166 (massag* or reflexolog* or rolfing or zone therap*).tw.

167 Nimmo.mp.

168 exp Vibration/tu [Therapeutic Use]

169 (vibration adj5 (therap* or treatment*)).tw.

170 (Chih Ya or Shiatsu or Shiatzu or Zhi Ya).tw.

171 (flexion adj2 distraction*).tw.

172 (myofascial adj3 (release or therap*)).tw.

173 muscle energy technique*.tw.

174 trigger point.tw.

175 proprioceptive Neuromuscular Facilitation*.tw.

176 cyriax friction.tw.

177 (lomilomi or lomi-lomi or trager).tw.

178 aston patterning.tw.

179 (strain adj counterstrain).tw.

180 (craniosacral therap* or cranio-sacral therap*).tw.
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181 (amma or ammo or eLleuurage or petrissage or hacking or tapotment).tw.

182 Complementary Therapies/

183 ((complement* or alternat* or osteopthic*) adj (therap* or medicine)).tw.

184 (Tui Na or Tuina).tw.

185 or/157-184

186 136 and 185

187 143 or 156 or 186

188 animals/ not (animals/ and humans/)

189 187 not 188

190 limit 189 to yr="2010 - 2012"

CINAHL (EBSCO)

Last Update November 2014; research librarian: Maurine Rice, McMaster University

S139 S115 and S131 Limiters - Published Date: 20121231-20140330

S138 S115 and S131

S137 S109 and S131 Limiters - Published Date: 20121231-20140330

S136 S109 and S131

S135 S94 and S131 Limiters - Published Date: 20121231-20140330

S134 S94 and S131

S133 S91 and S131 Limiters - Published Date: 20121231-20140330

S132 S91 and S131

S131 S82 and S130

S130 S116 or S117 or S118 or S119 or S120 or S121 or S122 or S123 or S124 or S125 or S126 or S127 or S128 or S129

S129 TX ( ((complement* or alternat* or osteopthic*) N1 (therap* or medicine)) ) OR TX ( (Tui Na or Tuina) )

S128 TX (strain N1 counterstrain) OR TX ( (craniosacral therap* or cranio-sacral therap*) ) OR TX ( (amma or ammo or eLleuurage or
petrissage or hacking or tapotment) )

S127 TX cyriax friction OR TX ( (lomilomi or lomi-lomi or trager) ) OR TX aston patterning

S126 TX muscle energy technique* OR TX trigger point OR TX proprioceptive Neuromuscular Facilitation*

S125 TX ( (Chih Ya or Shiatsu or Shiatzu or Zhi Ya) ) OR TX (flexion N2 distraction*) OR TX ( (myofascial N3 (release or therap*)) )

S124 (MH "Vibration/TU")

S123 TX ( (massag* or reflexolog* or rolfing or zone therap*) ) OR TX Nimmo OR TX ( (vibration N5 (therap* or treatment*)) )

S122 TX (manipulati* N1 (therap* or medicine))

S121 TX ((neck or spine or spinal or cervical or chiropractic* or musculoskeletal* or musculo-skeletal*) N3 (adjust* or manipulat* or
mobiliz* or mobilis*))

S120 TX mobili?ation OR TX ( (acupuncture or acu-puncture or needling or acupressure or mox?bustion) ) OR TX manual therapy
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S119 (MH "Massage+") OR (MH "Deep Tissue Massage") OR (MH "Neuromuscular Massage") OR (MH "Sports Massage") OR (MH "Massage
Therapists") OR (MH "Swedish Massage")

S118 (MH "Manipulation, Chiropractic") OR (MH "Manual Therapy+")

S117 (MH "Chiropractic+") OR (MH "Manipulation, Chiropractic") OR (MH "Chiropractic Practice") OR (MH "Chiropractors")

S116 (MH "Acupuncture+") OR (MH "Acupuncture Points") OR (MH "Acupuncturists")

S115 S110 or S111 or S112 or S113 or S114

S114 TX toxic reaction OR TX allergic reaction OR TX complications Limiters - Published Date: 20100101-20121231

S113 TX adverse outcome* OR TX adverse incident* Limiters - Published Date: 20100101-20121231

S112 TX adverse event* OR TX adverse eLect* OR TX adverse reaction* Limiters - Published Date: 20100101-20121231

S111 TX ( (safe or safety or unsafe) ) OR TX ( (side eLect* or side event*) ) Limiters - Published Date: 20100101-20121231

S110 (MH "Adverse Drug Event") Limiters - Published Date: 20100101-20121231

S109 S95 or S96 or S97 or S98 or S99 or S100 or S101 or S102 or S103 or S104 or S105 or S106 or S107 or S108

S108 TX PsycINFO or TX psycLIT or TX PsychINFO or TX psychLIT or TX CINAHL

S107 TX cochrane or TX pubmed or TX pub med or TX medline or TX embase

S106 TX mantel haenszel

S105 TX data N2 pool* or TX analys* N2 pool*

S104 TX data N2 abstract* or TX data N2 extract*

S103 TX electronic N2 database* or TX bibliographic database*

S102 TX hand N2 search* or TX manual N2 search

S101 TX hta or TX htas or TX technology assessment*

S100 TX methodologic* N3 review* or TX methodologic* N3 overview*

S99 TX systematic* N3 review* or TX systematic* N3 overview*

S98 TX quantitative research or TX quantitative review* or TX quantitative overview*

S97 TX meta analy* or TX metaanaly* or TX met analy* or TX metanaly*

S96 (MH "Meta Analysis")

S95 PT systematic review

S94 S92 or S93

S93 TI guideline* or TI guidance or TI recommendations or TI consensus

S92 (MH "Practice Guidelines")

S91 S83 or S84 or S85 or S86 or S87 or S88 or S89 or S90

S90 TX control* N2 study or TX control* N2 studies or TX control N2 trial*
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S89 TX RCT or TX RCTs

S88 TX (singl* N1 (blind* OR dumm* OR mask*))

S87 (MH "Random Sample+")

S86 (MH "Placebos")

S85 TX random* or TX sham or TX placebo*

S84 PT clinical trial or PT randomized controlled trial

S83 (MH "Clinical Trials+")

S82 S78 NOT S81

S81 S79 or S80

S80 (MM "Pregnancy+")

S79 (MM "Abortion, Induced+")

S78 S74 NOT S77

S77 S75 or S76

S76 (MM "Wounds, Penetrating+")

S75 (MM "Neoplasms+")

S74 S16 or S41 or S56 or S69 or S73

S73 S63 and S72

S72 S70 or S71

S71 TX intervertebral disk displacement or TX intervertebral disc displacement or TX intervertebral disk degeneration or TX intervertebral
disc degeneration

S70 (MH "Intervertebral Disk Displacement")

S69 S67 and S68

S68 TX herniat* or TX slipped or TX prolapse* or TX displace* or TX degenerat* or TX ( bulged OR bulge OR bulging )

S67 S63 and S66

S66 S64 or S65

S65 TX disc or TX discs or TX disk or TX disks

S64 (MH "Intervertebral Disk")

S63 S61 NOT S62

S62 (MM "Genital Diseases, Female+") or ( (MM "Cervix") or (MM "Cervix Diseases") )

S61 S57 or S58 or S59 or S60

S60 TX thoracic N3 spine or TX cervical spine or TX cervico*

S59 TX neck or TX thoracic N3 vertebr*

Manipulation and mobilisation for neck pain contrasted against an inactive control or another active treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

195



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

S58 (MH "Thoracic Vertebrae")

S57 (MH "Neck")

S56 S34 and S55

S55 S42 or S43 or S44 or S45 or S46 or S47 or S48 or S49 or S50 or S51 or S52 or S53 or S54

S54 TX neuritis or TX spondylosis or TX spondylitis or TX spondylolisthesis

S53 TX myofascial pain syndome* or TX thoracic outlet syndrome* or TX spinalosteophytosis

S52 TX radiculopathy or TX radiculitis or TX temporomandibular

S51 (MH "Spondylolysis") or (MH "Spondylolisthesis+")

S50 (MH "Fibromyalgia")

S49 (MH "Arthritis+")

S48 (MH "Polyradiculopathy")

S47 (MH "Neuritis+")

S46 (MH "Spinal Osteophytosis")

S45 (MH "Sprains and Strains+")

S44 (MH "Myofascial Pain Syndromes+")

S43 (MH "Temporomandibular Joint Diseases+") or (MH "Temporomandibular Joint Syndrome")

S42 (MH "Radiculopathy")

S41 S34 and S40

S40 S35 or S36 or S37 or S38 or S39

S39 (MH "Neuralgia")

S38 TX stiL or TX discomfort or TX injur* or TX neuropath*

S37 TX pain or TX ache* or TX sore

S36 (MH "Wounds and Injuries+")

S35 (MH "Pain+")

S34 S33 NOT S32

S33 S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31

S32 (MM "Genital Diseases, Female+") or ( (MM "Cervix") or (MM "Cervix Diseases") )

S31 TX trapezius or TX cervico*

S30 TX thoracic N3 spine or TX thoracic N3 outlet

S29 TX neck

S28 TX thoracic N3 verteb*
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S27 TX brachial N3 plexus

S26 TX neck n3 muscles

S25 (MH "Thoracic Vertebrae")

S24 TX ondontoid* or TX cervical or TX occip* or TX atlant*

S23 (MH "Brachial Plexus+")

S22 (MH "Spinal Nerve Roots+")

S21 (MH "Atlanto-Axial Joint") or (MH "Atlanto-Occipital Joint")

S20 (MH "Cervical Vertebrae+") or (MH "Cervical Atlas")

S19 (MH "Cervical Plexus+")

S18 (MH "Neck")

S17 (MH "Neck Muscles+")

S16 S10 or S15

S15 S11 NOT S14

S14 S12 or S13

S13 (MM "Cervix") or (MM "Cervix Diseases")

S12 (MM "Genital Diseases, Female+")

S11(MH "Headache+") and TX cervic*

S10 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9

S9 (MH "Brachial Plexus Neuritis")

S8 TX cervical brachial neuralgia

S7 TX cervical rib sydrome* or TX cervico brachial neuralgia or TX cervicobrachial neuralgia or TX monoradicul* or TX monoradicl*

S6 (MH "Thoracic Outlet Syndrome") or (MH "Torticollis")

S5 TX brachial neuralgia or TX neck pain or TX neck injur* or TX brachial plexus neuropath* or TX brachial plexus neuralgia or TX brachial
plexus neuritis

S4 TX cervicalgia or TX brachialgia or TX brachial neuritis

S3 TX cervical pain or TX neckache or TX neck ache or TX whiplash or TX cervicodynia

S2 (MH "Neck Injuries+")

S1 (MH "Neck Pain") or (MH "Brachial Plexus Neuropathies") or (MH "Brachial Plexus Neuritis")

MANTIS (Ovid)

Last update May 2014; librarian: Dela Shupe, Northwestern Health Science University

1 neck pain.mp. [mp=title, abstract, descriptors]

2 brachial plexus neuropathies.mp. [mp=title, abstract, descriptors]
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3 neck injuries.mp. [mp=title, abstract, descriptors]

4 cervical pain.mp. [mp=title, abstract, descriptors]

5 neckache.mp. [mp=title, abstract, descriptors]

6 whiplash.mp. [mp=title, abstract, descriptors]

7 cervicodynia.mp. [mp=title, abstract, descriptors]

8 cervicalgia.mp. [mp=title, abstract, descriptors]

9 brachialgia.mp. [mp=title, abstract, descriptors]

10 brachial neuritis.mp. [mp=title, abstract, descriptors]

11 brachial neuralgia.mp. [mp=title, abstract, descriptors]

12 brachial plexus neuropath*.mp. [mp=title, abstract, descriptors]

13 brachial plexus neuritis.mp. [mp=title, abstract, descriptors]

14 (thoracic outlet syndrome or cervical rib syndrome).mp. [mp=title, abstract, descriptors]

15 torticollis.mp. [mp=title, abstract, descriptors]

16 cervico brachial neuralgia.mp. [mp=title, abstract, descriptors]

17 (monoradicul* or monoradicl*).tw.

18 or/1-17

19 headache.mp. and cervic*.tw. [mp=title, abstract, descriptors]

20 genital diseases, female.mp. [mp=title, abstract, descriptors]

21 genital disease*.mp. [mp=title, abstract, descriptors]

22 or/20-21

23 19 not 22

24 18 or 23

25 neck.mp. [mp=title, abstract, descriptors]

26 neck muscles.mp. [mp=title, abstract, descriptors]

27 cervical plexus.mp. [mp=title, abstract, descriptors]

28 cervical vertebrae.mp. [mp=title, abstract, descriptors]

29 atlanto-axial joint.mp. [mp=title, abstract, descriptors]

30 atlanto-occipital joint.mp. [mp=title, abstract, descriptors]

31 cervical atlas.mp. [mp=title, abstract, descriptors]

32 spinal nerve roots.mp. [mp=title, abstract, descriptors]

33 brachial plexus.mp. [mp=title, abstract, descriptors]

34 (odontoid* or cervical or occip* or atlant*).tw.

35 (axis or odontoid process).mp. [mp=title, abstract, descriptors]

36 thoracic vertebrae.mp. [mp=title, abstract, descriptors]

37 cervical vertebrae.mp. [mp=title, abstract, descriptors]
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38 cervical plexus.mp. [mp=title, abstract, descriptors]

39 cervical spine.mp. [mp=title, abstract, descriptors]

40 (neck adj3 muscles).mp. [mp=title, abstract, descriptors]

41 (brachial adj3 plexus).mp. [mp=title, abstract, descriptors]

42 (thoracic adj3 vertebrae).mp. [mp=title, abstract, descriptors]

43 (thoracic adj3 spine).mp. [mp=title, abstract, descriptors]

44 (thoracic adj3 outlet).mp. [mp=title, abstract, descriptors]

45 trapezius.mp. [mp=title, abstract, descriptors]

46 cervical.mp. [mp=title, abstract, descriptors]

47 cervico*.mp. [mp=title, abstract, descriptors]

48 46 or 47

49 genital diseases, female.mp. [mp=title, abstract, descriptors]

50 genital disease*.mp. [mp=title, abstract, descriptors]

51 uterus.mp. [mp=title, abstract, descriptors]

52 49 or 50 or 51

53 48 not 52

54 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 53

55 pain.mp. [mp=title, abstract, descriptors]

56 injuries.mp. [mp=title, abstract, descriptors]

57 ache.mp. [mp=title, abstract, descriptors]

58 sore.mp. [mp=title, abstract, descriptors]

59 stiL.mp. [mp=title, abstract, descriptors]

60 discomfort.mp. [mp=title, abstract, descriptors]

61 injur*.mp. [mp=title, abstract, descriptors]

62 neuropath*.mp. [mp=title, abstract, descriptors]

63 or/55-62

64 54 and 63

65 radiculopathy.mp. [mp=title, abstract, descriptors]

66 (temporomandibular joint disorders or temporomandibular joint dysfunction syndrome).mp. [mp=title, abstract, descriptors]

67 myofascial pain syndromes.mp. [mp=title, abstract, descriptors]

68 "sprains and strains".mp. [mp=title, abstract, descriptors]

69 spinal osteophytosis.mp. [mp=title, abstract, descriptors]

70 neuritis.mp. [mp=title, abstract, descriptors]

71 polyradiculopathy.mp. [mp=title, abstract, descriptors]

72 arthritis.mp. [mp=title, abstract, descriptors]
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73 fibromyalgia.mp. [mp=title, abstract, descriptors]

74 (spondylitis or discitis).mp. [mp=title, abstract, descriptors]

75 (spondylosis or spondylolysis or spondylolisthesis).mp.,[mp=title, abstract, descriptors]

76 radiculitis.mp. [mp=title, abstract, descriptors]

77 tempomandibular.mp. [mp=title, abstract, descriptors]

78 myofascial pain syndrome*.mp. [mp=title, abstract, descriptors]

79 thoracic outlet syndrome*.mp. [mp=title, abstract, descriptors]

80 spinal osteophytosis.mp. [mp=title, abstract, descriptors]

81 neuritis.mp. [mp=title, abstract, descriptors]

82 spondylosis.mp. [mp=title, abstract, descriptors]

83 spondylitis.mp. [mp=title, abstract, descriptors]

84 spondylolisthesis.mp. [mp=title, abstract, descriptors]

85 or/65-84

86 54 and 85

87 neck.mp. [mp=title, abstract, descriptors]

88 cervical vertebrae.mp. [mp=title, abstract, descriptors]

89 thoracic vertebrae.mp. [mp=title, abstract, descriptors]

90 (thoracic adj3 vertebrae).mp. [mp=title, abstract, descriptors]

91 cervical.mp. [mp=title, abstract, descriptors]

92 cervico*.mp. [mp=title, abstract, descriptors]

93 91 or 92

94 genital diseases, female.mp. [mp=title, abstract, descriptors]

95 genital disease*.mp. [mp=title, abstract, descriptors]

96 uterus.mp. [mp=title, abstract, descriptors]

97 or/94-96

98 93 not 97

99 (thoracic adj3 spine).mp. [mp=title, abstract, descriptors]

100 cervical spine.mp. [mp=title, abstract, descriptors]

101 87 or 88 or 89 or 90 or 98 or 99 or 100

102 intervertebral disk.mp. [mp=title, abstract, descriptors]

103 (disc or discs).mp. [mp=title, abstract, descriptors]

104 (disk or disks).mp. [mp=title, abstract, descriptors]

105 102 or 103 or 104

106 101 and 105

107 herniat*.mp. [mp=title, abstract, descriptors]
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108 slipped.mp. [mp=title, abstract, descriptors]

109 prolapse*.mp. [mp=title, abstract, descriptors]

110 displace*.mp. [mp=title, abstract, descriptors]

111 degenerat*.mp. [mp=title, abstract, descriptors]

112 (bulge or bulged or bulging).mp. [mp=title, abstract, descriptors]

113 107 or 108 or 109 or 110 or 111 or 112

114 106 and 113

115 intervertebral disk displacement.mp. [mp=title, abstract, descriptors]

116 intervertebral disc displacement.mp. [mp=title, abstract, descriptors]

117 intervertebral disk degeneration.mp. [mp=title, abstract, descriptors]

118 intervertebral disc degeneration.mp. [mp=title, abstract, descriptors]

119 115 or 116 or 117 or 118

120 101 and 119

121 24 or 64 or 86 or 106 or 114 or 120

122 (animals not (animals and humans)).mp. [mp=title, abstract, descriptors]

123 121 not 122

124 neoplasms.mp. [mp=title, abstract, descriptors]

125 wounds, penetrating.mp. [mp=title, abstract, descriptors]

126 124 or 125

127 123 not 126

128 rehabilitation.mp. [mp=title, abstract, descriptors]

129 therapy.mp. [mp=title, abstract, descriptors]

130 128 or 129

131 (neck pain or brachial plexus neuropathies or neck injuries or whiplash or thoracic outlet syndrome or cervical rib syndrome or
torticollis

or brachial plexus neuritis).mp. [mp=title, abstract, descriptors]

132 (temporomandibular joint disorder or temporomandibular joint dysfunction syndrome).mp. [mp=title, abstract, descriptors]

133 (myofascial pain syndromes or "sprains and strains").mp. [mp=title, abstract, descriptors]

134 (radiculopathy or osteophytosis or neuritis or polyradiculopathy or arthritis or fibromyalgia or spondylitis or spondylosis or
spondylolysis or spondylolisthesis).mp.

135 131 or 132 or 133 or 134

136 130 and 135

137 54 and 136

138 (acupuncture or chiropractic).mp. [mp=title, abstract, descriptors]

139 musculoskeletal manipulation*.mp. [mp=title, abstract, descriptors]

140 massage.mp. [mp=title, abstract, descriptors]
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141 mobili?ation.mp. [mp=title, abstract, descriptors]

142 acupuncture therapy.mp. [mp=title, abstract, descriptors]

143 (acupuncture or acu-puncture or needling or acupressure or mox?bustion).mp. [mp=title, abstract, descriptors]

144 ((neck or spine or spinal or cervical or chiropractic* or musculoskeletal*) adj3 (adjust* or manipulat* or mobiliz* or mobilis*)).mp.
[mp=title, abstract, descriptors]

145 (manual adj therap*).mp. [mp=title, abstract, descriptors]

146 (manipulati* adj (therap* or medicine)).mp. [mp=title, abstract, descriptors]

147 (massag* or reflexolog* or rolfing or zone therap*).mp. [mp=title, abstract, descriptors]

148 Nimmo.mp. [mp=title, abstract, descriptors]

149 vibration therapy.mp. [mp=title, abstract, descriptors]

150 (vibration adj5 (therap* or treatment*)).mp. [mp=title, abstract, descriptors]

151 (ChihYa or Shiatsu or Shiatzu or ZhiYa).mp. [mp=title, abstract, descriptors]

152 (flexion adj2 distraction*).mp. [mp=title, abstract,descriptors]

153 (myofascial adj3 (release or therap*)).mp. [mp=title, abstract, descriptors]

154 muscle energy technique*.mp. [mp=title, abstract, descriptors]

155 trigger point.mp. [mp=title, abstract, descriptors]

156 proprioceptive neuromuscular facilitation*.mp. [mp=title, abstract, descriptors]

157 cyriax friction.mp. [mp=title, abstract, descriptors]

158 (lomilomi or lomi-lomi or trager).mp. [mp=title, abstract, descriptors]

159 aston patterning.mp. [mp=title, abstract, descriptors]

160 (strain adj counterstrain).mp. [mp=title, abstract, descriptors]

161 (craniosacraltherap* or cranio-sacral therap* or craniosacral therap*).mp. [mp=title, abstract, descriptors]

162 (amma or ammo or eLleuurage or eLleurage or petrissage or hacking or tapotment).mp. [mp=title, abstract, descriptors]

163 complementary therapies.mp. [mp=title, abstract, descriptors]

164 ((complement* or alternat* or osteopathic*) adj (therap* or medicine)).mp. [mp=title, abstract, descriptors]

165 (Tui Na or Tuina).mp. [mp=title, abstract, descriptors]

166 or/138-165

167 127 and 166

168 136 or 137 or 167

169 (animals not (animals and humans)).mp. [mp=title, abstract, descriptors]

170 168 not 169

171 randomized controlled trial*.mp. [mp=title, abstract, descriptors]

172 controlled clinical trial*.mp. [mp=title, abstract, descriptors]

173 (random* or sham or placebo*).mp. [mp=title, abstract, descriptors]

174 placebos.mp. [mp=title, abstract, descriptors]
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175 random allocation.mp. [mp=title, abstract, descriptors]

176 single blind method.mp. [mp=title, abstract, descriptors]

177 double blind method.mp. [mp=title, abstract, descriptors]

178 ((singl* or doubl* or trebl* or tripl*) adj25 (blind* or dumm* or mask*)).mp. [mp=title, abstract, descriptors]

179 (rct or rcts).mp. [mp=title, abstract, descriptors]

180 (control* adj2 (study or studies or trial*)).mp. [mp=title, abstract, descriptors]

181 or/171-180

182 170 and 181

183 (guideline* or practice guideline*).mp. [mp=title, abstract, descriptors]

184 (guideline* or guidance* or recommendation*).ti.

185 consensus.ti.

186 183 or 184 or 185

187 170 and 186

188 meta-analysis.mp. [mp=title, abstract, descriptors]

189 (metaanaly* or meta analy* or met analy* or metanaly*).mp. [mp=title, abstract, descriptors]

190 (collaborative research or collaborative review* or collaborative overview*).mp. [mp=title, abstract, descriptors]

191 (integrative research or integrative review* or integrative overview*).mp. [mp=title, abstract, descriptors]

192 (quantitative adj3 (research or review* or overview*)).mp. [mp=title, abstract, descriptors]

193 (research integration or research overview*).mp. [mp=title, abstract, descriptors]

194 (systematic* adj3 (review* or overview*)).mp. [mp=title, abstract, descriptors]

195 (methodologic* adj3 (review* or overview*)).mp. [mp=title, abstract, descriptors]

196 technology assessment biomedical.mp. [mp=title, abstract, descriptors]

197 (hta or thas or technology assessment*).mp. [mp=title, abstract, descriptors]

198 ((hand adj2 search*) or (manual* adj search*)).mp. [mp=title, abstract, descriptors]

199 ((electronic adj database*) or (bibliographic* adj database*)).mp. [mp=title, abstract, descriptors]

200 ((data adj2 abstract*) or (data adj2 extract*)).mp. [mp=title, abstract, descriptors]

201 (analys* adj3 (pool or pooled or pooling)).mp. [mp=title, abstract, descriptors]

202 mantel haenszel.mp. [mp=title, abstract, descriptors]

203 (cochrane or pubmed or pub med or medline or embase or psycinfo or psyclit or psychinfo or psychlit or cinahl or science citation
index).ab.

204 or/188-203

205 170 and 204

206 182 or 187 or 205 (

207 limit 206 to yr="2009 -Current"
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Index to chiropractic literature

Jan 10 2014; Librarian: Dela Shupe, Northwestern Health Science University

S1 Subject: "BACK PAIN" OR "BACK INJURIES" OR "NECK INJURIES" OR "NECK PAIN" OR "SPINAL DISEASES" OR "SPINAL INJURIES"
OR "SCIATICA" OR All Fields:backpain* or backache* OR "back pain" OR "back ache" OR "back pains" OR "back aches" OR neckpain*
OR neckache* OR "neck pain" OR neck ache" OR "neck pains" OR "neck aches" OR All Fields:Spondylolys* or spondylolisthes* or
Spondylisthes* or Discitis or diskitis or Spondylod* OR Sciatica OR ischialgia* OR cervicalgia OR Cervicodynia

S2 All Fields:whiplash* or "whip lash" OR "whip lashes" or radiculomyelopath* or "radiculo-myelopathy" OR "radiculo-myelopathies" OR
All Fields:"failed back" or "back surgery syndrome" or "back surgery syndromes" or FBSS OR All Fields:lumbago or dorsalgia or "myofascial
pain" OR "myofascial ache"

S3 All Fields:"cervical pain" OR "cervical ache" OR "vertebrogenic pain syndrome" OR "vertebrogenic pain syndromes" OR All
Fields:"degenerated disk" OR "degenerative disk" OR "degenerated disks" OR "degenerative disks" OR All Fields:"degenerated disc" OR
"degenerative disc OR "degenerated discs" OR "degenerative discs"

S4 All Fields:"prolapsed disk" OR "prolapsed disks" OR "prolapsed disc" OR "prolapsed discs" OR "disk prolapse" OR "disc prolapse"
"herniated disk" OR "herniated disks" OR "herniated disc" OR "herniated discs" OR All Fields:"displaced disk" OR "displaced disks"
OR "displaced disc" OR "displaced discs" OR "osteoporotic compression fracture" OR "osteoporotic compression fractures" OR All
Fields::"lumbar stenosis" OR "lumbar stenoses" OR "spinal stenosis" OR "spinal stenoses" OR "cervicogenic headache" OR "cervicogenic
headaches" OR "cervico-genic headache" OR "cervico-genic headaches"

S5 All Fields:radiculomyelopathy OR radiculomyelopathies OR "radiculo-myelopathy" OR "radiculo-myelopathies" OR All
Fields:"Zygapophyseal joint syndrome" OR "Zygapophyseal joint syndromes" OR "Z-joint syndrome" OR "Z-joint syndromes" OR "facet
joint syndrome" OR "facet joint syndromes" OR All Fields:"thoracic pain" OR "thoracic ache" OR "spinal pain" OR "spinal ache" OR "lumbar
pain" OR "lumbar ache"

S6 S1 OR S2 OR S3 OR S4 OR S5

S7 Subject:"ACUPUNCTURE" OR "ACUPRESSURE" OR "ACUPUNCTURE THERAPY" OR "ELECTROACUPUNCTURE" OR "MANIPULATION,
LUMBAR" OR "MANIPULATION, CERVICAL" OR "MANIPULATION, CHIROPRACTIC" OR "MANIPULATION, SPINAL" OR "MANIPULATION,
THORACIC" OR Subject:"MASSAGE" OR "CHIROPRACTIC" OR All Fields:acupuncture or "acu-puncture" or electroacupuncture or "electro-
acupuncture" or "electric acupuncture" or "electric acu-puncture" or needling or acupressure or "acu-pressure" or moxibustion or
moxabustion

S8 All Fields:"manual therapy" OR "manual therapies" OR massag* or reflexolog* or rolfing or "zone therapy" or "zone therapies" OR
All Fields:"Chih Ya" or Shiatsu or Shiatzu or "Zhi Ya" or "Flexion distraction" OR "Trigger point" OR "Trigger points" OR "Proprioceptive
Neuromuscular Facilitation" OR "Proprioceptive Neuromuscular Facilitations" OR All Fields:"myofascial release" or "myofascial therapy"
OR "myofascial therapies" OR "Muscle energy technique" OR "Muscle energy techniques" OR "Cyriax Friction"

S9 All Fields:: Lomilomi or "lomi-lomi" or trager or "Aston patterning" or "Strain counterstrain" or "Alexander technique" or "Alexander
techniques" or "Tui Na" or Tuina OR All Fields:Craniosacral Therapy" or "Craniosacral Therapies" or "Cranio-sacral Therapy"or "Cranio-
sacral Therapies" or amma or ammo or ELleurage or Petrissage or hacking or Tapotment OR All Fields:manipulat* or mobiliz* or mobilis*

S10 All Fields:"complementary therapy" OR "complementary therapies" OR "complementary medicine" OR All Fields:"alternative therapy"
OR "alternative therapies" OR "alternative medicine" OR All Fields:"osteopathic therapy" OR "osteopathic therapies" OR "osteopathic
medicine"

S11 S7 OR S8 OR S9 OR S10

S12 S6 AND S11

S13 , Publication Type:Randomized Controlled Trial

S14 Subject:"RANDOMIZED CONTROLLED TRIALS AS TOPIC" OR "CONTROLLED CLINICAL TRIALS" OR "PLACEBOS" OR All Fields:random*
or sham or placebo* or RCT or RCTs or CCT or CCTs OR All Fields:"controlled clinical trial" or "controlled clinical trials" or "controlled study"
or "controlled studies" or "control study" or "controlled studies"

S15 S12 AND S14

S16 S13 OR S15

Appendix 2. Criteria for a judgement of yes for sources of risk of bias

1. Was the method of randomisation adequate?
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Was a random (unpredictable) assignment sequence used? Examples of adequate methods are coin toss (for studies with two groups),
rolling a dice (for studies with two or more groups), drawing of balls of diLerent colours, drawing of ballots with study group labels from
a dark bag, computer-generated random sequence, pre-ordered sealed envelopes, sequentially ordered vials, telephone call to a central
oLice and pre-ordered list of treatment assignments.

Examples of inadequate methods include alternation, birth date, social insurance/security number, date on which individuals are invited
to participate in the study and hospital registration number.

2. Was treatment allocation concealed?

Was assignment generated by an independent person not responsible for determining the eligibility of individuals. This person has no
information about persons included in the trial and has no influence on the assignment sequence nor on the decision about eligibility of
patients for participation.

Was knowledge of the allocated interventions adequately prevented during the study?

3. Was the participant blinded to the intervention?

This item should be scored “yes” if index and control groups are indistinguishable for participants, or if blinding was tested among
participants and was found to be successful.

4. Was the care provider blinded to the intervention?

This item should be scored “yes” if index and control groups are indistinguishable for care providers, or if blinding was tested among care
providers and was found to be successful

5. Was the outcome assessor blinded to the intervention?

Adequacy of blinding should be assessed for primary outcomes. This item should be scored  “yes” if blinding was tested among outcome
assessors and was found to be successful or:

• for patient-reported outcomes for which the participant is the outcome assessor (e.g. pain, disability): The blinding procedure is
adequate for outcome assessors if participant blinding is scored “yes”;

• for outcome criteria assessed during scheduled visits that suppose a contact between participants and outcome assessors (e.g. clinical
examination): The blinding procedure is adequate if participants are blinded, and if treatment or adverse eLects of treatment cannot
be noticed during clinical examination;

• for outcome criteria that do not suppose a contact with participants (e.g. radiography, magnetic resonance imaging): The blinding
procedure is adequate if treatment or adverse eLects of treatment cannot be noticed when the main outcome is assessed;

• for outcome criteria that are clinical or therapeutic events that will be determined by the interaction between participants and care
providers (e.g. co-interventions, hospitalization length, treatment failure), in which the care provider is the outcome assessor: The
blinding procedure is adequate for outcome assessors if the item for care providers is scored “yes”; and

• for outcome criteria that are assessed from data of the medical forms: The blinding procedure is adequate if treatment or adverse eLects
of treatment cannot be noticed in extracted data.

Were incomplete outcome data adequately addressed?

6. Was the dropout rate described and acceptable?

The number of participants who were included in the study but did not complete the observation period or were not included in the analysis
must be described and reasons given. If the percentage of withdrawals and dropouts does not exceed 20% for short-term follow-up, and
30% for long-term follow-up, and does not lead to substantial bias, a 'yes' is scored. (N.B. These percentages are arbitrary and are not
supported by the literature.)

7. Were all randomly assigned participants analysed in the group to which they were allocated?

All randomly assigned participants are reported/analysed in the group to which they were allocated by randomisation for the most
important moments of eLect measurement (minus missing values), irrespective of non-compliance and co-interventions.  

8. Are reports of the study free of the suggestion of selective outcome reporting?

To assign a ‘yes’, the review author determines if all results from all pre-specified outcomes have been adequately reported in the published
report of the trial. This information can be obtained by comparing the protocol versus the report or, in the absence of the protocol, by
assessing whether the published report includes enough information to permit this judgement.

Other sources of potential bias
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9. Were the groups similar at baseline regarding the most important prognostic indicators?

To receive a “yes”, groups have to be similar at baseline regarding demographic factors, duration and severity of complaints, percentage
of participants with neurological symptoms and value of main outcome measure(s).

10. Were co-interventions avoided or similar?

This item should be scored “yes” if no co-interventions were provided, or if they were similar between index and control groups.

11. Was compliance acceptable in all groups?

The review author determines whether compliance with the interventions is acceptable, based on reported intensity, duration, number and
frequency of sessions for both index interventions and control interventions. For example, physiotherapy treatment is usually administered
over several sessions; therefore it is necessary to assess how many sessions each participant attended. For single-session interventions
(e.g. surgery), this item is irrelevant.

12. Was timing of the outcome assessment similar in all groups?

Timing of outcome assessment should be identical for all intervention groups and for all important outcome assessments.

Note: These instructions are adapted from van Tulder 2003 and from the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

Appendix 3. Data imputation rules

The preliminary assumption made for imputation of missing values is that data were missing completely at random (Little 1987). In other
words, it was assumed that data were not missing as the result of factors confounded by the treatment eLect.

Sloop 1982

As information was available only on change scores:

• change score treatment (T) is the diLerence between follow-up treatment pain score (mFT) and baseline treatment pain score (mBT);
and

• change score control (C) is the diLerence between follow-up control pain score (mFC) and pre-baseline control pain score (mBC).

 

  Baseline Follow-up Difference

Treatment mBT mFT   T = mFT - mBT

Control mBC  mFC C = mFC - mBC

  EB = mBT - mBC    EF = mFT - mFC     E = T - C

 

 
If EB = 0, then EF is equal to E.

The mean diLerence was calculated with the assumption that no baseline diLerences in scores were present (EB = 00). For the conversion,
the mean postscore diLerence was assumed to be due to diLerences in postscore values (EF), and then equals the post-follow-up diLerence
(E).

Appendix 4. Grading the quality of evidence - definition of domains

Study design refers to type of study (i.e. randomised, observational study).

Limitations in design (quality) refers to the 12 risk of bias criteria noted in Appendix 2.

Consistency refers to similarity of results across studies. When all studies are included in the meta-analysis, ‘consistency’ is defined as
absence of statistical heterogeneity. In the case that not all studies are combined in a meta-analysis, ‘consistency’ is defined when all
studies for the specific outcome lead to the same decision or recommendation, and  ‘inconsistency’ is present if the results of two or more
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studies lead to clinically diLerent decisions or recommendations. Review authors use their judgement to decide whether inconsistency is
present when only one study leads to clinically diLerent decisions or recommendations.

Directness (generalisability) refers to the extent to which the people, interventions and outcome measures are similar to those of interest.

Precision of the evidence relates to the numbers of studies, participants and events considered for each outcome. Imprecise data are
defined as:

• only one study for an outcome, regardless of the sample size or the confidence interval;

• multiple studies combined in a meta-analysis: The confidence interval is suLiciently wide that the estimate is consistent with conflicting
recommendations. For rare events, one should consider the confidence interval around the risk diLerence rather than the confidence
interval around the relative risk; and

• multiple studies not combined in a meta-analysis: The total sample size is underpowered to detect a clinically important diLerence
between those who received the index intervention compared with those who received the control intervention. In this case, a post hoc
sample size calculation should be performed to determine adequate sample size for each outcome.

Reporting (publication) bias should be considered present only if actual evidence of reporting bias rather than only speculation about
reporting bias is found. The Cochrane Reporting Bias Methods Group describes the following types of reporting bias and definitions.

• Publication bias: publication or non-publication of research findings, depending on the nature and direction of results.

• Time lag bias: rapid or delayed publication of research findings, depending on the nature and direction of results.

• Language bias: publication of research findings in a particular language, depending on the nature and direction of results.

• Funding bias: reporting of research findings, depending on how results align with the aspirations of the funding body.

• Outcome variable selection bias: selective reporting of some outcomes but not others, depending on the nature and direction of
research findings.

• Developed country biases: non-publication or non-indication of findings, depending on whether study authors were based in developed
or developing countries.

W H A T ' S   N E W

 

Date Event Description

3 June 2014 New citation required and conclusions
have changed

We added 24 new trials from the June 2014 search, and we
added 7 trials to the 'Awaiting classification' section from the
June 2015 search update. We grouped controls into active con-
trols and inactive controls

3 June 2014 New search has been performed We added 24 new trials and a 'Summary of findings' table

6 April 2010 Amended We added new references to 'Other references' (Karlberg 1996;
Souvlis 2004), and we clarified the NNTB definition

 

H I S T O R Y

Protocol first published: Issue 1, 2003
Review first published: Issue 2, 2003

 

Date Event Description

25 November 2010 New citation required and conclusions
have changed

We changed conclusions because they dealt with results from tri-
als that examined the effects of single modalities

8 July 2009 New search has been performed We updated the literature search and changed the scope to in-
clude trials with manipulation or mobilisation as a single modal-
ity. We included in this update 32 publications, reporting on 27
trials
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Date Event Description

25 November 2006 New search has been performed Review authors have added 15 new RCTs since the last review
was published in 2004

25 November 2006 New citation required and conclusions
have changed

Evidence did not favour a course of manipulation or mobilisa-
tion alone or in combination with various other physical medi-
cine agents for pain, function and global perceived effect. How-
ever, the combined effect of manipulation, mobilisation and soU
tissue work may be beneficial for global perceived effect and pa-
tient satisfaction, at least over the short term. Mobilisation or
manipulation combined with exercise, delivered as part of a pro-
gramme, had lasting and clinically important benefit for pain
relief, functional improvement and global perceived effect in
subacute/chronic mechanical neck disorders with or without
headache. The addition of thoracic manipulation may be benefi-
cial for neck pain relief in (sub)acute whiplash-associated disor-
ders. It was not possible to determine which technique or dosage
was most beneficial, or if certain subgroups benefited more from
one form of care than another. Evidence was insufficient to allow
conclusions regarding neck disorders based on radicular findings
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This is one review of a series conducted by the Cervical Overview Group (COG): Gross AR, Goldsmith CH, Graham N, Santaguida PL, Burnie
SJ, Miller J, Peloso P, Kay T, Kroeling P, Trinh K, Langevin P, Santaguida PL, Patel K, Haines T, Haraldsson B, Radylovick Z, Forget M, Szeto G,
LeBlanc F, Ezzo J, Morien A, Rice M, Perry L, Fraser M, Cameron I, Wang Z, Lilge L, White R, Bronfort G, Hoving J, Jelley J, Empey B, Lalonde P.
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MS, Empey B, Dugas E, Faber-Dobrescu M, Andres C, Boudreau M.
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D E C L A R A T I O N S   O F   I N T E R E S T

Two of our review authors are authors of included studies. Although Jan Hoving and Gert Bronfort were review authors, they were not
involved in decisions about study inclusion, risk of bias assessment or extraction of data from their studies.

S O U R C E S   O F   S U P P O R T

Internal sources

• McMaster University, Department of Clinical Epidemiology and Biostatistics; School of Rehabilitation Sciences; Occupational Health
Program, Canada.

• Centric Health, Lifemark Physiotherapy, Canada.

• Vrije Universiteit Amsterdam, Academic Medical Centre, Coronel Institute of Occupational Health, Netherlands.

• Sunnybrook & Women's College Health Sciences Centre, Physiotherapy Department, Canada.

• LAMP Occupational Health Program, Canada.

• Northwestern Health Sciences University, Minnesota, USA.

• Royal Canadian Chiropractic College, Canada.
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External sources

• Problem-based Research Award; Sunnybrook and Women's College Health Sciences Foundation, Canada.

• Consortial Center for Chiropractic Research - National Institutes of Health, Bethesda, MD, USA.

• Hamilton Hospital Association, Canada.

• University of Saskatchewan, Clinical Teaching and Research Award, Canada.

• Hamilton Health Sciences Corporation, Chedoke-McMaster Foundation, Canada.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Our protocol was published in 2002. We have noted some diLerences from our original protocol.

• The term for type of participant as 'neck disorder with headache' was changed to 'cervicogenic headache'. Diagnostic criteria remain
the same. Mechanical neck disorder was changed to neck pain, but the criteria remained the same.

• Interventions were subgrouped by region of the body manipulated. Emerging evidence has revealed diLerences per region. This
information was obtained by sensitivity analysis.

• We added a grey literature search: clinicaltrials.gov.

• A research librarian was hired and developed sensitive and specific search strategies.

• Primary outcome categories remain the same, but specific outcomes have evolved over the years.

• The body of evidence was assessed by the Strength of Evidence assessment, which has been changed to the GRADE system.

• Original methods used the Jadad Scale. The risk of bias system is now used, as recommended by the Cochrane Handbook for Systematic
Reviews of Interventions.

• The post hoc power analysis for meaningful SMD was discontinued.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acute Pain  [*rehabilitation];  Chronic Pain  [*rehabilitation];  Manipulation, Orthopedic  [adverse eLects]  [*methods];  Massage;  Neck;
  Neck Pain  [*rehabilitation];  Quality of Life;  Randomized Controlled Trials as Topic;  Recovery of Function;  Thorax;  Transcutaneous
Electric Nerve Stimulation

MeSH check words

Humans
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