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ABSTRACT
Background
Manipulation and mobilisation are often used, either alone or combined with other treatment approaches, to treat neck pain.
Objectives
To assess if manipulation or mobilisation improves pain, function/disability, patient satisfaction, quality of life, and global perceived
effect in adults with acute/subacute/chronic neck pain with or without cervicogenic headache or radicular findings.
Search strategy
CENTRAL (The Cochrane Library 2009, issue 3) and MEDLINE, EMBASE, Manual Alternative and Natural Therapy, CINAHL,
and Index to Chiropractic Literature were updated to July 2009.
Selection criteria
Randomised controlled trials on manipulation or mobilisation.
Data collection and analysis
Two review authors independently selected studies, abstracted data, and assessed risk of bias. Pooled relative risk and standardised mean
differences (SMD) were calculated.
Main results
We included 27 trials (1522 participants).
Cervical Manipulation for subacute/chronic neck pain : Moderate quality evidence suggested manipulation and mobilisation produced similar effects on pain, function and patient satisfaction at intermediate-term follow-up. Low quality evidence showed manipulation alone compared to a control may provide short- term relief following one to four sessions (SMD pooled -0.90 (95%CI: -1.78
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to -0.02)) and that nine or 12 sessions were superior to three for pain and disability in cervicogenic headache. Optimal technique and
dose need to be determined.
Thoracic Manipulation for acute/chronic neck pain : Low quality evidence supported thoracic manipulation as an additional therapy
for pain reduction (NNT 7; 46.6% treatment advantage) and increased function (NNT 5; 40.6% treatment advantage) in acute pain
and favoured a single session of thoracic manipulation for immediate pain reduction compared to placebo for chronic neck pain (NNT
5, 29% treatment advantage).
Mobilisation for subacute/chronic neck pain: In addition to the evidence noted above, low quality evidence for subacute and chronic
neck pain indicated that 1) a combination of Maitland mobilisation techniques was similar to acupuncture for immediate pain relief
and increased function; 2) there was no difference between mobilisation and acupuncture as additional treatments for immediate pain
relief and improved function; and 3) neural dynamic mobilisations may produce clinically important reduction of pain immediately
post-treatment. Certain mobilisation techniques were superior.
Authors’ conclusions
Cervical manipulation and mobilisation produced similar changes. Either may provide immediate- or short-term change; no longterm data are available. Thoracic manipulation may improve pain and function. Optimal techniques and dose are unresolved. 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.

PLAIN LANGUAGE SUMMARY
Manipulation and Mobilisation for Mechanical Neck Disorders
Neck pain is a common musculoskeletal complaint. It can cause varying levels of disability for the affected individual and is costly
to society. Neck pain can be accompanied by pain radiating down the arms (radiculopathy) or headaches (cervicogenic headaches).
Manipulation (adjustments to the spine) and mobilisation (movement imposed on joints and muscles) can be used alone or in
combination with other physical therapies to treat neck pain.
This updated review included 27 trials (1522 participants) that compared manipulation or mobilization against no treatment, sham
(pretend) treatments, other treatments (such as medication, acupuncture, heat, electrotherapy, soft tissue massage), or each other.
There is low quality evidence from three trials (130 participants) that neck manipulation can provide more pain relief for those with
acute or chronic neck pain when compared to a control in the short-term following one to four treatment sessions. Low quality evidence
from one small (25 participants) dosage trial suggests that nine or 12 sessions of manipulation are superior to three for pain relief at
immediate post treatment follow-up and neck-related disability for chronic cervicogenic headache. There is moderate quality evidence
from 2 trials (369 participants) that there is little to no difference between manipulation and mobilisation for pain relief, function and
patient satisfaction for those with subacute or chronic neck pain at short and intermediate-term follow-up. Very low quality evidence
suggests that there is little or no difference between manipulation and other manual therapy techniques, certain medication, and
acupuncture for mostly short-term and on one occasion intermediate term follow-up for those with subacute and chronic neck pain (6
trials, 494 participants) and superior to TENS for chronic cervicogenic headache (1 trial, 65 participants).
There is very low to low quality evidence from two trial (133 participants) that thoracic (mid-back) manipulation may provide some
immediate reduction in neck pain when provided alone or as an adjunct to electrothermal therapy or individualized physiotherapy for
people with acute neck pain or whiplash. When thoracic manipulation was added to cervical manipulation alone, there was very low
quality evidence suggesting no added benefit for participants with neck pain of undefined duration.
There is low quality evidence from two trials (71 participants) that a mobilisation is as effective as acupuncture for pain relief and
improved function for subacute and chronic neck pain and neural dynamic techniques produce clinically important pain reduction for
acute to chronic neck pain. Very low to low quality evidence from three trials (215 participants) suggests certain mobilisation techniques
may be superior to others.
Adverse (side) effects were reported in 8 of the 27 studies. Three out of those eight studies reported no side effects. Five studies reported
minor and temporary side effects including headache, pain, stiffness, minor discomfort, and dizziness. Rare but serious adverse events,
such as stoke or serious neurological deficits, were not reported in any of the trials.
Limitations of this review include the high number of potential biases found in the studies, thus lowering our confidence in the results.
The differences in participant and treatment characteristics across the studies infrequently allowed statistical combination of the results.
Manipulation or Mobilisation for Neck Pain (Review)
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Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change

BACKGROUND
Neck disorders are common, disabling to various degrees, and
costly (Borghouts 1999; Côté 1998; Hogg-Johnson 2008, Linton
1998). Neck pain with or without symptoms that radiate to the
arms or head may involve one or several neurovascular and musculoskeletal structures such as nerves, ganglion, nerve roots, uncovertebral joints, intervertebral joints, discs, bones, periosteum,
muscle and ligaments. We included neck pain with cervicogenic
headache, which is 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.
A significant proportion of direct healthcare costs associated with
neck disorders are attributable to visits to healthcare providers, sick
leave, and the related loss of productive capacity (Borghouts 1998;
Côté 2008, Linton 1998; Skargren 1998). 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. Spinal
mobilisation or manipulation has demonstrated mechanical effects including permanent or short-term change in length of connective tissue and neurophysiological effects including analgesic
effects, motor effects, and sympathetic nervous system effect dysfunction (Souvlis 2004). Based on our earlier Cochrane Review,
published in 2004 (Gross 1996; Gross 2004a; Gross 2004b), and
other reviews (Bogduk 2000; Gross 2002a; Gross 2007; Hoving
2001; Peeters 2001; Vernon 2006; Vernon 2007), studies of their
effectiveness have generally been noted when combined with other
treatment like exercise and had short-term with inconclusive longterm results. Our former Cochrane review has been split; this
review explores manipulation or mobilisation as a single-modal
treatment and has excluded combined therapies.

OBJECTIVES
This update of our systematic review assessed the effect of manipulation or mobilisation alone on pain, function, disability, patient
satisfaction, quality of life, and global perceived effect in adults experiencing neck pain with or with out radicular symptoms and cervicogenic headache. Where appropriate, it also assessed the influence of treatment characteristics (i.e. technique, dosage), methodological quality, symptom duration, and subtypes of neck disorder
on the effect of treatment.

METHODS

Criteria for considering studies for this review

Types of studies
Any published or unpublished randomised controlled trial (RCT)
or quasi-RCT (QRCT), either in full text or abstract form, was
included. A QRCT uses methods of allocation that are subject
to bias in assignment, such as odd-even numbers, day of week,
patient record, or social security number. As the total number of
studies in this field is not large, we included quasi-RCTs. We had
no restrictions on methodological quality of RCTs.

Types of participants
The participants were adults (18 years or older) 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); and
• Neck disorders with radicular findings (Rubinstein 2007),
including degenerative joint or disc disease with spinal stenosis,
spondylolisthesis, or discogenic radiculopathy; WAD category
III (Spitzer 1995; Spitzer 1987).
We defined symptom duration as acute (less than 30 days), subacute (30 days to 90 days) or chronic (greater than 90 days).
Studies were excluded 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 either neck pain was not
dominant or the headache was not provoked by neck movements
or sustained neck postures; or
• ’mixed’ headache, which includes more than one headache
classification
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Types of interventions
We included studies using either manipulation or mobilisation
techniques. Although typically applied to the cervical region, they
could also be applied to other body regions; the guiding principle
was a mobilisation or manipulation intervention with the intention to treat neck pain. Manipulation is 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 studies, these techniques might be used alone or in conjunction with other treatment agents, for example: mobilisation plus
ultrasound versus ultrasound. All studies were compared to either
a control or another treatment as follows:
Controls
a) placebo, for example: sham/mock mobilisation or other sham
treatment (e.g. sham TENS);
b) adjunct treatment, for example: mobilisation plus a treatment
(e.g. ultrasound) versus that same treatment (e.g. ultrasound); and
c) wait list or no treatment;
Another Treatment
a) manipulation or mobilisation versus another intervention (e.g.
manipulation versus exercise);
b) one technique of manipulation or mobilisation versus another
(e.g. rotatory break versus lateral break manipulation);
c) one dose of manipulation or mobilisation versus another dose
(e.g. three weeks at nine sessions manipulation versus four weeks
at 12 sessions).

Types of outcome measures
The outcomes of interest were pain relief, disability, function, patient satisfaction, global perceived effect and quality of life. We
did not set any restriction on the type of tool used in the studies
to measure these outcomes as there are no universally accepted
tools available; albeit, we found a number of studies did use validated tools. Function and disability could be measured using either
self-report measures or observer-based physical performance tests
(Beattie 2001, Finch 2002). Measures of physical performance require testing the subject’s ability to execute a simple activity in a
standardised environment using a standardised test and scoring
procedure; they are concerned with the testing of a co-ordinated
set of functions, which forms a component of functional purposeful activity (i.e. reaching, walking, driving). Although moderate
correlation between self-report scales and physical performance
tests exists in the low back literature, it remains unclear if one is
superior (Lee 2001) and this relationship in the neck literature
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 also extracted data on adverse effects
and cost of treatments. The duration of follow-up is defined as:

•
•
•
•

immediately post treatment (within one day);
short-term follow-up (closest to four weeks);
intermediate-term follow-up (closest to six months); and
long-term follow-up (closest to12 months).

Search methods for identification of studies
A research librarian searched bibliographic databases, without language restrictions, for medical, chiropractic, and allied health literature. We searched CENTRAL (The Cochrane Library 2009,
issue 3) and MEDLINE, EMBASE, Manual Alternative and Natural Therapy, Cumulative Index to Nursing and Allied Health Literature (CINAHL), and Index to Chiropractic Literature (ICL)
were updated to July 2009. All databases were originally searched
from their beginning. We also screened references, personally communicated with identified content experts, and checked our own
personal files to identify potential references. 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.
See Appendix 1 for the search strategy for MEDLINE.

Data collection and analysis

Study Selection, Data Extraction
At least two reviewer authors with expertise in medicine, physiotherapy, chiropractic, massage therapy, statistics, or clinical epidemiology independently conducted citation identification, study
selection, and data extraction. Agreement for study selection was
assessed using the quadratic weighted Kappa statistic (Kw); Cicchetti weights (Cicchetti 1976). A third review author was consulted in case of persisting disagreement. Pre-piloted forms were
used for all phases.

Risk of Bias Assessment
The Cervical Overview Group uses a calibrated team of interdisciplinary assessors. At least two review authors independently assessed the risk of bias (Appendix 2). The consensus team met to
reach a final decision. The following characteristics for risk of bias
(maximum criteria = 12, low risk of bias = more than six criteria met) were assessed: randomisation; concealment of treatment
allocation; blinding of patient, provider, and outcome assessor;
incomplete data: withdrawal/drop-out rate and intention-to-treat
analysis; selective outcome reporting; other: similar at baseline,
similar co-interventions, acceptable compliance, similar timing of
assessment. Studies were not excluded from further analyses based
on results of risk of bias assessments. We noted explicit details
on study design, number analysed and randomised, intention-to-
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treat analysis, and power analysis in the methods column of the
Characteristics of included studies table.
Data Analysis
We used descriptive statistics to provide a summarized description of the groups, interventions, outcomes, adverse effect of treatments, and cost of care. All results reported were based on the
sample size analysed using ’intention-to-treat’ principle, in other
words, the sample entering the study.
For continuous data, we calculated standardized mean differences
with 95% confidence intervals (SMD; 95% CI). Standardized
mean difference was used because different measures are frequently
used to address the same clinical outcome. The Cochrane Back
Review Group guidelines (Furlan 2009) were foundational to key
estimations of minimum clinically important differences for pain
and function/disability. We assumed the minimum clinically important difference to be 10 on a 100-point pain intensity scale
(Farrar 2001; Felson 1995; Goldsmith 1993). Similarly, we judged
a minimum clinically important difference of 5/50 neck disability
index units or 10% to be relevant for the neck disability index
(Stratford 1999); a recent systematic review (MacDermid 2009)
reports the minimal detectable change to vary from 5/50 for noncomplicated neck pain up to 10/50 for cervical radiculopathy. The
Assessment of heterogeneity
Prior to calculation of a pooled effect measure, we assessed the reasonableness of pooling on clinical grounds. The 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, patient satisfaction, quality of life). We
had planned to test the statistical heterogeneity between the studies using a random-effects model. In the absence of heterogeneity
(P > 0.1 and I² > 40), the studies were calculated as pooled SMD
or RR.
Subgroup analysis
Although planned, 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)
were not possible. We denoted subgroups to explore the effects
of treatment dosage for manipulation alone or mobilisation alone
descriptively as meta-regression was not possible.

clinically important difference ranges from 5/50 to 19/50 and was
noted to be inconsistent across different studies. For other outcomes (i.e. global perceived effect and quality of life scales) where
there is an absence of clear guidelines on the size of a clinically important effect sizes, we used a commonly applied system by Cohen
1988: small (0.20), medium (0.50) or large (0.80).
For continuous outcomes reported as medians, we calculated effect sizes [Kendal 1963 (p 237)]. We calculated relative risks (RR)
for dichotomous outcomes. A relative risk less than one represented a beneficial treatment. To facilitate analysis, we only used
data imputation rules when necessary (Appendix 3). When neither continuous nor dichotomous data were available, we extracted
the findings and the statistical significance as reported by the author(s) in the original study and noted them in the Characteristics
of included studies table. We calculated the number-needed-totreat (NNT: the number of patients a clinician needs to treat in
order to achieve a clinically important improvement in one) and
treatment advantages (%: the clinically important difference or
change in percent) for primary findings, to give the reader a sense
of the magnitude of the treatment effect (Gross 2002a; See Table 1
and Table 2 for operational definition, calculations, results). Power
analyses were conducted for each article reporting non-significant
findings (Dupont 1990).

Sensitivity analysis
Sensitivity analyses on other factors (i.e. characteristics of the intervention, the comparator and outcome (time point), arising analysis factors) or meta-regression were not calculated due to a lack of
data in any one category of mobilisation or manipulation.

Qualitative Analysis of Trial Results
We assessed the quality of the body of the evidence using
the GRADE approach (Furlan 2009; Higgins 2008; See Figure
1;Appendix 4). Domains that may decrease the quality of the
evidence are: 1) the study design, 2) risk of bias, 3) consistency
of results, 4) directness (generalizability), 5) precision (sufficient
data), and 6) reporting of the results for studies that measure one
particular outcome. Domains that may increase the quality of the
evidence are 1) large magnitude of effect; 2) all residual confounding would have reduced the observed effect, and 3) a dose-response
gradient is evident. High quality evidence was defined as RCTs
with low risk of bias that provided consistent, direct and precise
results for the outcome. The quality of the evidence was reduced
by a level for each of the domains not met or increased by factors
such as large magnitude of effect; all plausible confounding would
reduce a demonstrated effect and dose-response gradient.
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Figure 1. Depiction of GRADE domains and scoring. Six domains may result in (-1) subtraction while three
domains may result in (+1) addition.

• High quality evidence: Further research is very unlikely to
change our confidence in the estimate of effect. There are
consistent findings among 75% of RCTs with low risk of bias
that are generalizable to the population in question. There are
sufficient data, with narrow confidence intervals. There are no
known or suspected reporting biases. (All of the domains are
met.)
• Moderate quality evidence: Further research is likely to
have an important impact on our confidence in the estimate of
effect and may change the estimate. (One of the domains is not
met.)
• Low quality evidence: 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. (Two of the domains
are not met.)
• Very low quality evidence: We are very uncertain about
the estimate. (Three of the domains are not met.)
• No evidence: no RCTs were identified that measured the
outcome
We also considered a number of factors to place the results into a

larger clinical context: temporality, plausibility, strength of association, dose response, adverse events, and costs.

RESULTS
Description of studies
See: Characteristics of included studies; Characteristics of
excluded studies; Characteristics of studies awaiting classification;
Characteristics of ongoing studies.
Figure 2 describes the flow of the studies from our previous updates (1011 citation postings) and this update (809 citation postings). Of 68 identified RCTs representing 114 publications, we
selected 27 RCTs (1522/1805 participants analysed/randomised)
representing 32 publications for manipulation or mobilisation performed as a single-modal application; multimodal approaches that
included manual therapy were split from this report and are reported separately (Miller 2009, D’Sylva 2009):
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Figure 2. Flowchart for inclusion/exclusion of trials

• 26 studied subjects with neck pain: acute (Gonzalez-Iglesias
2009); subacute (Yurkiw 1996; Wood 2001;); chronic (Bitterli
1977; Cleland 2005; Giles 1999; Haas 2004;
Kanlayanaphotporn 2009; Kanlayanaphotporn 2009a; Muller
2005; Nilsson 1997;); mixed (Cassidy 1992; Coppieters 2003;
David 1998; Egwu 2008; Fernandez 2004a; Howe 1983;
Hurwitz 2002; Martinez-Segura 2006; Sloop 1982; Strunk
2008; Vernon 1990) and symptom duration not reported
(Krauss 2008; Parkin-Smith 1998; Savolainen 2004; van
Schalkwyk 2000)
• two of these studies investigated whiplash-associated
disorders: mixed (David 1998; Fernandez 2004a)
• six of these studies investigated degenerative changes:
chronic (Bitterli 1977; Giles 1999); and mixed (Cassidy 1992;

David 1998; Egwu 2008; Sloop 1982;)
• six of these studies investigated cervicogenic headache:
chronic (Bitterli 1977; Chen 2007; Haas 2004; Nilsson 1997);
mixed (Howe 1983; Hurwitz 2002).
• two of these studies investigated neck disorders with
radicular signs and symptoms: mixed (Howe 1983; Hurwitz
2002)
See the reference list for multiple publications per study; the primary trials are depicted here. All included trials were small, with
fewer than 70 subjects per intervention arm. See Characteristics of
included studies table for further details on treatment characteristics, co-interventions, baseline values, absolute benefits, reported
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results, SMD, RR, side effects, and costs of care. Agreement between pairs of independent review authors from diverse professional backgrounds for manual therapy was Kw 0.83, SD 0.15.
One Spanish trial is awaiting translation (Escortell 2008). We excluded 63 RCTs based on the type of participant (i.e. spasmodic
torticollis, unable to split data from combined neck and low back
trials, normal cervical spine), intervention (i.e. manual therapy
was both in the treatment and control group), outcome (i.e. range
of motion data only), or design (i.e. mechanistic or multimodal
trial design) (See Characteristics of excluded studies table). The
remaining excluded studies were not RCTs

Risk of bias in included studies

See Figure 3 for summary table of risk of bias findings. Nine
of 27 studies had a low risk of bias. We found common risks
of bias in the included studies to be: failure to describe or use
appropriate concealment of allocation (59%, 16/27) and lack of
effective blinding procedures (observer 55% (15/27); patient 81%
(22/27); care provider 100% (27/27)). We acknowledge that it
is difficult to blind the patient and impossible to blind the care
provider in manual treatments. Co-intervention was avoided in
only a small number of studies (37%; 10/27) and compliance
monitored in 51% (14/27). We do not believe that risk of bias
influenced the conclusions, however, we were unable to formally
test this notion using meta-regression because we did not have
enough data in any one disorder and treatment category.
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Figure 3. Methodological quality summary: review authors’ judgements about each methodological quality
item for each included study.
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Effects of interventions
We were unable to carry out subgroup analyses or meta-regression
for symptom duration, subtype of neck disorder or methodological
quality because we did not have enough data in any one treatment
approach. These factors are consistently noted within the text.
1. Manipulation alone of Cervical Region
Sixteen trials met the inclusion criteria for this section. Four
of these studies had a low risk of bias (Haas 2004; Hurwitz
2002; Sloop 1982; Strunk 2008) and 12 had a high risk of bias
(Bitterli 1977; Cassidy 1992; Chen 2007; Giles 1999; Howe
1983; Martinez-Segura 2006; Muller 2005; Nilsson 1997; van

Schalkwyk 2000; Vernon 1990; Wood 2001; Yurkiw 1996). We
describe the following three observations: a) the results from a single session, which may not depict clinical practice but nevertheless
was assessed in clinical trials; b) the results of lower dose trials (one
to four sessions); and c) trials using multiple treatment sessions,
dose response and comparison trials.

Pain

a) Single Session
Five RCTs assessed the effect of a single session of manipulation
(See Figure 4):

Figure 4. Forest plot of comparison: cervical manipulation - single session - pain

• two mock treatment or sham trials independently
concluded that a single session of manipulation resulted in
immediate pain relief (Martinez-Segura 2006: NNT 2;
treatment advantage 54%) and reduced tenderness (Vernon
1990) for neck disorders of mixed duration;
• two trials showed a single session of manipulation as an
adjunct treatment to certain medication had no short-term
benefit for pain relief in chronic neck disorders with radicular
findings or headache (Howe 1983) or in subacute and chronic
neck disorder with associated cervical spondylosis (Sloop 1982);
and
• one trial concluded that a single session of manipulation
was comparable to a muscle energy technique for immediate
pain relief in neck disorders of mixed duration (Cassidy 1992).

b) Low Dose Trials
Five RCTs (Bitterli 1977; Howe 1983; Martinez-Segura 2006;
Sloop 1982; Vernon 1990) investigated low dose manipulation
versus a control in people with subacute and chronic neck pain.
Results from three trials that were clinically comparable suggest
equal or greater pain relief with manipulation (SMD pooled -0.90
(95% CI: -1.78 to -0.02); heterogeneity: P = 0.006, I² = 80%; See
Figure 5). Statistically, the results of the studies differ; however, the
difference may be explained by difference in follow-up periods.
Two studies compared low dose cervical manipulation to cervical
mobilisation (Cassidy 1992) and to manual therapy in other spinal
regions (Strunk 2008). Both studies reported no difference in
pain measures immediately following the treatment period.
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Figure 5. Forest plot of comparison: cervical manipulation - low dose trials - pain

c) Multiple Sessions
Six trials assessed the effect of four to 20 sessions of manipulation
conducted over two to 11 weeks against (see Figure 6):
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Figure 6. Forest plot of comparison: cervical manipulation - multiple sessions - pain
* reported as median +/-SD where SD= SQRT (pi/3)* (4/3IQR)
** VAS reported as headache intensity per episode

• wait list control (Bitterli 1977);
• mobilisations [Hurwitz 2002: SMD pooled -0.07 (95% CI:
-0.47 to 0.32); heterogeneity: P = 0.05, I²= 62%) (see Figure 7);
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Figure 7. Forest plot of comparison: Cervical manipulation: manipulation versus mobilisation (pooled) - pain

• soft tissue treatments (Nilsson 1997);
• combined therapeutic approach including manipulation
and muscle energy performed to the thoracic spine and sacroiliac
joint (Strunk 2008);
• medication: tenoxicam with ranitidine (Giles 1999);
celaconxin, rofecoxib or paracetamol (Muller 2005);
• TENS (Chen 2007);
• acupuncture (Muller 2005), low voltage electrical
acupuncture (Giles 1999); and
• mobilisation plus heat, mobilisation plus EMS, and
mobilisation plus heat and EMS (Hurwitz 2002).
None of the above trials except for Chen 2007, showed a difference between groups for pain relief at either immediate-, shortor intermediate-term follow-up for individuals with subacute or
chronic neck disorders. Chen 2007 demonstrated that manipulation was more effective then TENS for individuals with chronic
cervicogenic headache at short term follow-up.
One pilot study evaluated dose response for chronic cervicogenic

headache: three sessions over three weeks, nine sessions over three
weeks, and 12 sessions over three weeks (Haas 2004). An immediate benefit for both neck pain and headache intensity was reported by the author with 12 sessions when compared to three
sessions (SMD -0.48 (95%CI:-1.51 to 0.56)), but the benefit was
not maintained in the short-term.
Three trials compared one manipulation technique to another and
found no difference in immediate and short-term pain relief when:
• a rotary break manipulation was compared to a lateral break
manipulation for 10 sessions over four weeks in subjects with
neck disorder of undefined duration (van Schalkwyk 2000); and
• instrumental manipulation (Activator) was compared to
manual manipulation for subacute neck disorder after one session
(Yurkiw 1996) or eight sessions over four weeks (Wood 2001).

Function and Disability

Four trials assessed the effect of four to 18 sessions of manipulations
conducted over two to nine weeks against (See Figure 8):
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Figure 8. Forest plot of comparison: Cervical Manipulation - multiple sessions - function
* reported as median +/-SD where SD= SQRT (pi/3)* (4/3IQR)

• mobilisations [Hurwitz 2002: SMD pooled -0.00 (95% CI:
-0.29 to 0.29); heterogeneity: P = 0.23, I²= 30%)) (see Figure 9);
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Figure 9. Forest plot of comparison: Cervical Manipulation - Manipulation versus Mobilisation (pooled data)
- Function

• combined manipulation and muscle energy performed to
the thoracic spine and sacroiliac joint (Strunk 2008);
• medication: tenoxicam with ranitidine (Giles 1999);
celaconxin, rofecoxib or paracetamol (Muller 2005);
• acupuncture (Muller 2005), low voltage electrical
acupuncture (Giles 1999); and
• mobilisation plus heat, mobilisation plus EMS, and
mobilisation plus heat and EMS (Hurwitz 2002).
None of the above studies showed a difference between groups in
functional improvement at immediate-, short-term and intermediate-term follow-ups for subacute and chronic neck pain.
One small pilot study suggested 12 sessions of manipulation were
superior to three for immediate functional improvement in subjects with chronic cervicogenic headache (SMD -1.15 (95%CI:2.27 to -0.03)) (Haas 2004).
Two trials comparing one manipulation technique to another

found no difference in functional improvement at short-term follow-up when:
• a rotary break manipulation was compared to a lateral break
manipulation for 10 sessions over four weeks for neck pain of
undefined duration (van Schalkwyk 2000); and
• instrumental manipulation (Activator) was compared
against manual manipulation for eight sessions over four weeks
for subacute neck pain (Wood 2001)

Patient Satisfaction

One trial with eight independent arms and 269 participants assessed the effect of 12 sessions of manipulation conducted over six
weeks compared to mobilisations (Hurwitz 2002: SMD pooled
-0.02 (95% CI: -0.20 to 0.25); heterogeneity: P = 0.54, I² =
0%);Figure 10). It showed no difference in short-term patient satisfaction for those with subacute and chronic neck pain.
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Figure 10. Forest plot of comparison: Cervical Mobilisation versus Comparisons: Patient satisfaction.

Hurwitz 2002 also compared the effectiveness of manipulation
alone to mobilisation plus heat, mobilisation plus EMS and mobilisation plus heat and EMS. The study showed no significant
difference in patient satisfaction between these treatment groups.
Conclusion

There is moderate quality evidence (two trials, 369 participants)
that manipulation produces similar changes in pain, function and
patient satisfaction when compared to mobilisation for subacute
or chronic neck pain at short- and intermediate-term follow-up.
There is low quality evidence (three trials, 130 participants) that
manipulation alone versus a control may provide immediate- and
short-term pain relief following one to four treatment sessions in
subjects with acute or chronic neck pain. Low quality evidence
from one small (25 participants) dosage trial suggests that nine or
12 sessions of manipulation are superior to three for pain relief
at immediate post-treatment follow-up and neck-related disability
for chronic cervicogenic headache. Larger dose-finding trials are
needed to establish the optimal dose.
There is very low quality evidence at short-term follow-up that:
• one manipulation technique is not superior to another for

pain reduction for subacute neck pain (three trials, 88
participants);
• manipulation is equivalent to certain medication (2 trials,
69 participants), acupuncture (2 trials, 81 participants), certain
soft-tissue treatments (1 trial, 53 participants) or certain
combined treatments for subacute and chronic neck pain and to
some extent improved function; and
• manipulation may be superior to TENS (1 trial, 64
participants) for individuals with chronic cervicogenic headache.
2. Manipulation alone of Thoracic Region
Six trials, one with a low risk of bias (Cleland 2005) and five
with a high risk of bias (Fernandez 2004a; Gonzalez-Iglesias 2009;
Krauss 2008; Parkin-Smith 1998; Savolainen 2004) met the inclusion criteria for this section.

Pain

Six trails investigated the effects of one to 15 sessions of thoracic
manipulations over one day to six weeks against (see Figure 11):
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Figure 11. Forest plot of comparison: Thoracic Manipulation - single and multiple sessions - pain
* pain with left rotation
** pain with right rotation

• a sham - a flat open hand (Cleland 2005): There was greater
pain reduction (NNT 5, 29% treatment advantage) favouring a
single thoracic manipulation for chronic neck pain at immediate
follow-up;
• no treatment (Krauss 2008): There was no significant
difference between the two groups immediately following a
single treatment session for non-specific neck pain (duration not
reported);
• same treatment carried out in both arms - electrothermal
therapy (Gonzalez-Iglesias 2009): five sessions of thoracic
manipulation over three weeks produced greater pain reduction
(NNT 7; 46.6% treatment advantage) for acute non-specific
neck pain at immediate- and short-term follow-ups;
• same treatment carried out in both arms - cervical
manipulation (Parkin-Smith 1998): Thoracic manipulation
added to cervical manipulation for neck pain of undefined
duration resulted in no significant difference in pain relief
immediately following treatment;
• same treatment carried out in both arms - individualized
physiotherapy care (Fernandez 2004a): Adding two sessions of
thoracic manipulation over three weeks to 15 sessions of
physiotherapy resulted in a significantly greater reduction of
neck pain for patients with acute/subacute WAD, measured

immediately following treatment; and
• exercise (Savolainen 2004): four sessions of thoracic
manipulation over four weeks had equivalent pain outcomes
when compared to instructed exercise conducted over an
undisclosed period of time for patients with neck pain of
undefined duration at long-term follow-up.

Function and Disability

One trial (Parkin-Smith 1998) assessed the influence of adding
thoracic manipulation to cervical manipulation on function in
participants with neck pain of undefined duration. No significant
difference in functional improvement was noted immediately following care.
Another trial (Gonzalez-Iglesias 2009) investigated the use of a
seated distraction thoracic manipulation as an adjunct to electrothermal therapy. Adding thoracic manipulation to electrothermal therapy resulted in a greater decrease in disability for acute
non-specific neck pain at immediate- and short-term follow-ups
(NNT 5; 40.6% treatment advantage)

Conclusion
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There is low quality evidence (one trial, 45 participants) in support
of thoracic manipulation as an adjunct to electrothermal therapy
for both pain (NNT 7; 46.6% treatment advantage) and function
(NNT 5; 40.6% treatment advantage) for acute neck pain . Very
low quality evidence (one trial, 88 participants) supports thoracic
manipulation as an adjunct to individualized physiotherapy care
for pain reduction for acute/subacute WAD. When thoracic manipulation was added to cervical manipulation alone, there was
very low quality evidence suggesting no added benefit for participants with neck pain of undefined duration.
Low quality of evidence (one trial, 36 participants) favoured a single session of thoracic manipulation for immediate pain reduction when compared to a placebo for chronic neck pain (NNT
5, 29% treatment advantage). Alternatively, very low quality evidence found no difference in pain during neck rotation or function when a thoracic manipulation was compared to no treatment
(one trial, 30 participants) or exercise (one trial, 41 participants)
for neck pain of undefined duration.

3. Mobilisation alone of Cervical Region
Eight trials, five with a low risk of bias (Coppieters 2003;
David 1998; Hurwitz 2002, Kanlayanaphotporn 2009;
Kanlayanaphotporn 2009a) and two with a high risk of bias
(Bitterli 1977; Cassidy 1992; Egwu 2008) met the inclusion criteria.

Pain

One trial with18 participants reported no additional pain relief when mobilisation was used as an adjunct to manipulation
in participants with chronic cervicogenic headache or degenerative changes immediately following the treatment period (Bitterli
1977). One trial with 51 participants suggested no difference in

pain reduction when comparing mobilisation and acupuncture
for subacute or chronic neck pain including WAD at long-term
follow-up (David 1998).
Hurwitz 2002 compared the effectiveness of mobilisations to manipulation as an adjunct treatment to heat, manipulation plus
EMS and manipulation plus heat and EMS. The study showed no
significant difference in pain relief between these treatment groups
in participants with subacute or chronic neck pain at intermediateterm follow-up. Additionally, Cassidy 1992 compared manipulation to a muscle energy mobilisation technique and reported no
difference in pain measures immediately following the treatment
period for chronic neck pain.
Coppieters 2003 investigated neural dynamic mobilisation in participants with acute and chronic neck pain and found a non-significant difference in pain reduction when compared to pulsed
ultrasound. While the results are not statistically significant, the
mean achieved a minimal clinically important difference (suggesting a possible type 2 error).
Three studies compared the effectiveness of one mobilisation
technique versus another mobilisation technique in individuals with acute or subacute (Egwu 2008) or chronic neck pain
(Kanlayanaphotporn 2009; Kanlayanaphotporn 2009a).
• Posterior Anterior (PA) technique (Maitland):
One study showed no significant difference in pain reduction
when comparing an ipsilateral PA mobilisation to one of three randomly selected mobilisation techniques: ipsilateral PA, central PA
or contra-lateral PA (Kanlayanaphotporn 2009). Another study
by the same authors demonstrated a positive trend in pain reduction when comparing central PA mobilisation to one of the three
random mobilisation techniques (Kanlayanaphotporn 2009a). 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 (see Figure 12).

Figure 12. Forest plot of comparison: Cervical Mobilisation - multiple sessions, one technique versus
another technique - pain
* pain with most painful movement
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** pain at rest

• Anterior Posterior (AP) technique (Maitland):
One study (Figure 13) showed significantly greater pain reduction
in subjects receiving ipsilateral AP mobilisations when compared
to transverse oscillatory or cervical oscillatory rotation mobilisations, but no significant difference when compared to ipsilateral
PA mobilisations (Egwu 2008).
Figure 13. Forest plot of comparison: Cervical Mobilisation - multiple sessions, one technique versus
another technique - pain
* 5 categories - pain free to worse
PAUP = posterior/anterior unilateral pressure
COR = cervical oscillatory rotation
TOP = transverse oscillatory pressure
APUP = anterior/posterior unilateral pressure
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• Rotation or Transverse (Maitland):
As noted above, transverse and cervical rotational oscillatory techniques appeared to be inferior to AP or PA techniques (Egwu
2008).

Function and Disability

One trial comparing mobilisations and acupuncture found no
significant difference in function for subacute or chronic neck pain
including WAD at long-term follow-up (David 1998).
Hurwitz 2002 compared the effectiveness of mobilisations alone
to manipulation plus heat, manipulation plus EMS and manipulation plus heat and EMS. Results showed no significant difference in changes in function between these treatment groups in
participants with subacute or chronic neck pain at intermediateterm follow-up.

Global Perceived Effect

Two small trials compared the impact of one mobilisation technique to another on global perceived effect in subjects with chronic
neck pain (Kanlayanaphotporn 2009; Kanlayanaphotporn
2009a). Neither study reported significant results.

Certain mobilisation techniques may be superior to others. Very
low quality evidence (one trial, 95 participants) suggests that an
anterior-posterior mobilisation was more effective than a transverse oscillatory and rotational mobilisation immediately posttreatment for acute/subacute neck pain. Low quality evidence (two
trials, 120 participants) suggests no difference in pain reduction or
global perceived effect for chronic neck pain when comparing an
ipsilateral posterior-anterior or central posterior-anterior to one of
three random posterior-anterior mobilisations.

Other Considerations

Adverse Events

The number of subjects experiencing side effects was reported in
29% (8/27) of trials. Three out of those eight trials reported no
side effects and five trials reported benign and transient side effects
including radicular symptoms (58/1000 in the treatment group
versus 20/1000 in the control group) headache or neck pain (105/
1000 in the treatment group versus 52/1000 in the control group)
(Carlesso 2009). The rate of rare but serious adverse events such
as strokes or serious neurological deficits could not be established
from our review.

Patient Satisfaction

Hurwitz 2002 compared the effectiveness of mobilisations alone
to manipulation plus heat, manipulation plus EMS and manipulation plus heat and EMS on patient satisfaction. The study showed
no significant difference between these treatment groups at shortterm follow-up.

Cost of Care

No direct measures of the cost of care were reported in the 27 trials
included in this review.

DISCUSSION
Conclusion

One factorial design trial (1 trial, 133 participants) and one comparison trial (1 trial, 100 participants) provided moderate to low
quality evidence showing no difference between mobilisation compared to manipulation and other treatments for pain, function and
patient satisfaction for subacute/chronic neck pain.There was low
quality evidence (one trial, 51 participants) that a combination of
Maitland mobilisation techniques was as effective as acupuncture
for pain relief and improved function immediately post-treatment
for subacute/chronic neck pain. Low quality evidence exists from
one small trial (20 participants) suggesting neural dynamic techniques led to statistically insignificant, but clinically important
pain reduction immediately post-treatment in participants with
neck pain of mixed duration.

In our previous systematic reviews:
• up to 1996 (Gross 1996): results remained inconclusive for
mobilisation or manipulation as a single intervention and
suggested support for combined mobilisation, manipulation and
exercise; were only available for the outcome pain in the shortterm.
• up to 2003 (Gross 2003): results showed no evidence in
support of manipulation alone or mobilisation alone but showed
further support to the use of combined mobilisation,
manipulation and exercise in achieving clinically important but
modest pain reduction, global perceived effect and patient
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satisfaction in acute and chronic neck disorder with or without
headache. The most common care elements included
mobilisation or manipulation plus exercise. There was
insufficient evidence available to draw conclusions for neck
disorder with radicular findings. Other high quality reviews
(Bogduk 2000; Brønfort 1997; Childs 2008; Magee 2000;
Spitzer 1995) agreed with these findings.
• this update to July 2009: The 2009 review update
investigates the effect of mobilisation or manipulation alone in
the treatment of neck pain.The overall methodological quality
did not improve in spite of CONSORT guidelines. The
evidence suggests some immediate- or short-term pain relief with
a course of cervical manipulation or mobilisation alone, but
these benefits are not maintained over the long-term. Evidence
seems to support the use of thoracic manipulation alone for
immediate pain relief or as an adjunct to electrothermal or
individualised physiotherapy treatment strategies for pain relief
and improvements in function. One dose-response trial and one
trial with a low risk of bias that used a factorial design emerged.
Certain mobilisation techniques may be superior.
For WAD, our findings differed slightly from Verhagen 2007 because they did not include manipulation of the thoracic spine as
a passive treatment of neck pain. We are in concordance with
their other findings showing a dearth of evidence for mobilisation
or manipulation for WAD. For acute neck disorder that is not
whiplash-associated, we also agreed with Vernon 2005, who noted
a striking lack of high quality evidence. For chronic non-specific
neck pain, we agreed with Brønfort 2004 that trials were sparse
and inconclusive for the application of manipulation or mobilisation as a single approach. We were also in agreement with Hurwitz
2008, who found evidence of short-term benefit for mobilisation
in comparison to usual GP care, pain medications, or advice to stay
active. Our findings were in disagreement with Gemmel 2006,
who described five trials with a high risk of bias that showed mixed
findings and concluded that no one therapy was more effective
than the others. We disagreed with Vernon 2007, who indicated
moderate to high quality evidence in support of spinal manipulation or mobilisation for chronic non-specific neck pain. This
discordance was not based on new literature but was related to
the framing of the systematic review’s question and methodology
used. Vernon 2007 included cohort studies while our review solely
utilized RCT data; they did not calculate SMD from the RCT
published data but rather noted the reported direction of effect;
these data were not always consistent with the reported direction of
effect. There were also differences in interpretation; we suggested
that one treatment with only immediate post-treatment outcomes
did not denote effectiveness, did not reflect clinical practice and
certainly did not give us any indication of either short- or longterm effects. Thus, we suggested the evidence remained unclear.
Overall, differences in findings stemmed from differing definitions

or clustering of treatments; from differing disorder subgroup classifications; and from different reported time frames for outcome
measures.
How do we as meta-analysts reconcile the various models of
care? We noted that the use of unimodal approaches were not
common in clinical practice but were an essential element for teasing out which therapeutic item or combination worked best. Typical conservative care takes a more holistic clinical approach and
will include a treatment continuum (Jovey 2002) that is physical,
psychological, and pharmacological, starting with those that are
most available, least expensive, least invasive and with the fewest
side effects. Our reviews findings acknowledged these diversities
and noted the following immerging questions:
• How do we know when mobilisations will be effective? It’s still
not clear. Meta-analyses, subgroup analyses, and sensitivity
analyses were hampered by the wide spectrum of comparisons,
treatment characteristics and dosages. Until the quantity of
quality studies increases within individual subgroups of neck
pain, we will not be able to make any strong conclusions about
which groups benefit most from manipulation or mobilisation.
Cleland 2007 developed clinical prediction rules for the 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 utilize manual
therapy.
• What is the ideal mobilisation or manipulation? Our review
showed one technique was frequently compared to another as a
head-to-head comparison, either as a single technique or as one
combined treatment approach compared to another. The answer
remains unclear, but some evidence suggests AP or PA
mobilisations may be more effective at reducing pain than
transverse or rotational mobilisations. We believe it continues to
be important to research head-to-head comparisons between the
most viable techniques or approaches.
• What is the optimal “dosage” or are the optimal “clinical
parameters” for a given technique category? We don’t know. From
the data on pain relief we have to date, the most commonly
reported factors were frequency (total number of sessions) and
duration (total number of weeks). We noted that the range 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 the treatment of
cervical pain could not be determined when evaluating existing
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controlled trials. Pilot studies of mobilisation and manipulation
exploring the minimally effective dose as well as the optimal dose
should be conducted prior to doing a larger trial. These pilot
studies would serve a purpose similar to the small dose-finding
studies conducted in pharmaceutical trials that are used to
establish a minimally effective dose. One such pilot study (Haas
2004) demonstrated that there was preliminary support for a
larger trial assessing 12 and nine sessions over three sessions of
cervical manipulation.

Adverse Events and Cost of Care
We continued to find that adverse events reported from RCTs
in this review were benign, transient side effects. Clearly, 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) for cervical manipulations has been reported
to vary from one adverse event in 3020 to one in 1,000,000 manipulations (Assendelft 1996; Gross 2002b). Better reporting of
adverse events is required. Additionally, new trials are necessary
to determine whether there is an economical advantage in using
manipulation or mobilisation techniques to treat neck pain.

Risk of bias
We have observed four positive advances in more recent years.
Trials were larger, had a lower risk of bias, had longer-term followup, and used self-reported ratings (e.g. pain, disability self-report
questionnaires, global perceived effect) as primary outcomes on a
more consistent basis.
Manual therapy could not easily be studied in a double-blinded
manner (blinding therapists and patients) in clinical practice. We
noted that in our review, placebo trials were scarce and credible
placebo treatments that mimic manual therapy were rare. First,
one person’s sham may be another person’s active treatment. The
investigators should make a case for their choice of manipulation as
the experimental treatment, and the ineffective technique as their
control. For example, the investigators in Martinez-Segura 2006
considered manipulation the active ingredient of their treatment
and they made a case that testing manipulation against positioning
the cervical spine in the manner described could be considered to
be a reasonable design to test the efficacy of their intervention. In
this way, they could isolate the specific movement of manipulation, while controlling for what they considered to be non-specific
factors. We see this as being similar to any study design where one
is trying to test the specificity of their intervention. Then, if they
find a superior performance for manipulation, they have demonstrated some specificity of effect. Second, it is essential to blind
the outcome assessor and the investigator doing the analyses. We
noted that a number of new trials recently added to this review
continued to have the latter flaw. Expectation bias could be minimized by selecting patients without prior knowledge/experience

or without strong expectations for either treatment. This could be
achieved through administration of a brief questionnaire prior to
inclusion into the trial (e.g. How do you expect your neck pain to
change because of the following treatments you may receive in the
study?). Even though some would suggest modifying the risk of
bias assessment instrument for studies in which the nature of intervention precludes blinding of participants and therapist, using
a common validated tool to assess RCTs keeps the methodological
quality and resulting strength of the evidence in perspective.
Underpinning the determination of best evidence is the need for
manuscripts to report treatment technique and clinical parameters in a transparent, standardized way. Many trials in our review did not report adequate treatment characteristics to allow
for replication. Reporting conventions such as those proposed in
the CONSORT statement (Altman 2001) for clinical trials generally, or the STRICTA statement (MacPherson 2002) for clinical trials of acupuncture specifically, are needed for manipulation
and mobilisation trials to address these limitations in design. We
also note that co-interventions, contamination, and compliance
are not commonly monitored during the trial. Co-interventions
may bias results in favour of a treatment while contamination of
the control arm of a study may serve to undermine the treatment
effect.
Is the benefit of manual therapy more or less influenced by patient
satisfaction compared to exercise, for example? It is difficult to assess
to what degree ’hands-on effect’, attention, assessment techniques,
other forms of feedback, or interaction and communication between manual therapist and the patient are ’unique’ traits of those
who provide manual therapy. We acknowledge that these effects
may play some role in manual therapy treatment methods.

Ongoing Studies
A total of 14 ongoing studies have been recognised in this review
from 1995 through 2006. We are tracking three of these studies,
but the remaining 11 studies were not located through our literature search. With such a large number of study protocols and pilot
studies not reaching publication, we wonder if a publication bias
is leading towards publication of only positive results.

AUTHORS’ CONCLUSIONS
Implications for practice
Manipulation for acute to chronic neck pain:
• cervical manipulation produces similar pain relief,
functional improvements, and patient satisfaction to
mobilisation
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• cervical manipulation may provide short-term, but not
long-term pain relief
• thoracic manipulation used alone or in combination with
electrothermal or individualised physiotherapy treatments may
improve pain and function

Mobilisation for neck pain of mixed duration:

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 design would help determine the
active treatment agent(s) within a treatment mix. Phase II trials
would help to identify the most effective treatment characteristics
and dosages. Greater attention to methodological quality continues to be needed.

• cervical mobilisation is similar to manipulation or
acupuncture for pain and function
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]
Bitterli 1977
Methods

Type of Trial: quasi-RCT
Number Analysed/Randomised: 24/30
Intension-to-treat Analysis: calculated
Power Analysis: not reported (NR)

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/week;
dose: mean 6.2 manipulations over 3.2 sessions; route: cervical spine
Group B (B): technique: manipulation; frequency 1 session/week; dose: mean 7.2 manipulations over 3.8 sessions; route: cervical spine
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 v C): -0.18(95%CI:-1.12 to 0.75) [power 10%]
SMD(A v B): 0.36(95%CI:-0.58 to 1.30) [power 7%]
SMD(B v 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 minimal 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
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No
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Bitterli 1977

(Continued)

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

No previous protocol

Cassidy 1992
Methods

Type of Trial: RCT
Number Analysed/Randomised: 100/100
Intention-to-treat Analysis: conducted
Power Analysis: conducted

Participants

Acute, subacute, chronic neck pain with varied degenerative changes [spondylosis]

Interventions

INDEX TREATMENT
Manipulation (Manip): technique: rotation manipulation away from the direction of pain;
frequency: 1 session; dose: 1 manipulation; route: cervical spine
COMPARISON TREATMENT
Mobilisation (Mob): technique: muscle energy technique described by Bourdillon, an isometric contraction localised to the involved level, held for 5 seconds, repeated 4 times with
increasing rotation or lateral flexion of the localised levels; frequency: 1 session; route: cervical spine
CO-INTERVENTION: none
Duration of treatment: 1 session
Duration of follow-up: none

Outcomes

PAIN (NRS101)
Baseline Mean: manip 37.7, mob 31.0
End of Study Mean: manip 20.4, mob 20.5
Absolute Benefit: manip 17.3, mob 10.5
Reported Results: not significant
SMD: 0.00(95%CI:-0.40 to 0.39) [power 16%]
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Cassidy 1992

(Continued)

FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: no complications; 3 subjects 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
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

Description

No previous protocol found

Chen 2007
Methods

Type of Trial: Quasi RCT
Number Analysed/Randomised: 65/70
Intention-to-treat Analysis: not calculated
Power Analysis: NR

Participants

Chronic cervicogenic headache from degenerative changes
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(Continued)

Interventions

INDEX TREATMENT
Manipulation (manip): technique: manipulation; frequency: 10 session, every other day;
dose: 20 to 30 minute treatment, route: cervical spine
COMPARISON TREATMENT
Transcutaneous Electrical Nerve Stimulation: technique: TENS Perimedic, 10Hz, 250ns;
frequency: 10 session every other day; dose: 20 minute duration; route: NR
COINTERVENTION: NR
Duration of Therapy Period: 10 session
Duration of Follow-up: 1 weeks

Outcomes

PAIN (NRS, 0 to 10)
Baseline Mean: manip 7.45, TENS 7.86
End of Study Mean: manip 2.31, cntl 5.26
Absolute Benefit: manip 5.41, cntl 2.6
Reported Results: significant favouring manipulation
SMD: -1.91 (95%CI: -2.50 to -1.31)
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: none
COST OF CARE: NR

Notes

Chinese translation: Kein Trinh

Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes
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(Continued)

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

Cleland 2005
Methods

Type of Trial: RCT
Number Analysed/Randomised: 36/36
Intention-to-treat Analysis: not applicable (NA)
Power Analysis: NR

Participants

Chronic neck pain

Interventions

INDEX TREATMENT
Manipulation (manip):technique: thoracic manipulation; frequency: 1 session; dose: 1 to
2 manipulations per segment, average 3.7 manipulations per subject; route: thoracic spine
to each restricted segment
COMPARISON TREATMENT
Placebo Manipulation (cntl): technique: use of flat open hand on subject naive to manipulation; frequency: 1 session; dose: average 3 placebo manipulation per subject; route: thoracic
spine
COINTERVENTION: NR
Duration of Therapy Period: one session
Duration of Follow-up: none

Outcomes

PAIN (VAS, 0 to 100)
Baseline Mean: manip 41.6, pl 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)
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: none
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

Yes

A - Adequate

Randomization?

Yes

Manipulation or Mobilisation for Neck Pain (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

37

Cleland 2005

(Continued)

Patient blinding?

Yes

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

No

Free of selective outcome reporting?

Yes

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

Protocol available

Coppieters 2003
Methods

Type of Trial: RCT
Number Analysed/Randomised: 20/20
Intention-to-treat Analysis: calculated
Power Analysis: NR

Participants

Subacute, chronic neck pain

Interventions

INDEX TREATMENT
Experimental Group: technique: mobilisations included lateral glide techniques described
by Elvey 1986 and Vicenzino et al 1999, the arm is progressively positioned from a unloaded
to a 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
Control Group: pulsed ultrasound
CO-INTERVENTION: NR
Duration of Therapy Period: one session
Duration of Follow-up: none

Outcomes

PAIN (NRS-101) Baseline Mean: experimental 7.3, control 7.7 End of Study Mean: experimental 5.8, control 7.4 Absolute Benefit: experimental 1.5, control 0.3 Reported Results: positive immediate effect favouring mobilisations SMD: -0.78(95%CI:-1.70 to 0.13)
[power 58%]
FUNCTION: NR
PATIENT SATISFACTION: NR
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(Continued)

GPE: NR
QoL: NR
SIDE EFFECTS: NR
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

Yes

A - yes

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

Yes

Dropout acceptable?

Yes

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

no protocol published

David 1998
Methods

Type of Trial: RCT
Number Analysed/Randomised: 51/70
Intention-to-treat Analysis: NR
Power Analysis: NR

Participants

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

Interventions

INDEX TREATMENT
Physiotherapy group (PT): technique: mobilisation (passive), standard localised mobilisation described by Maitland, rotation, posterior anterior oscillations, longitudinal traction;
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David 1998

(Continued)

frequency: 1 session/week; route: cervical spine
COMPARISON TREATMENT:
Acupuncture Group (A): 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/week; dose: needle left 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: PT 51, A 51
End of Study Mean: PT 22, A 28
Absolute Benefit: PT 29, A 23
Reported Results: not significant
SMD: -0.33(95%CI:-0.88 to 0.23) [power 24%]
FUNCTION (NPQ, 0 to 36)
Baseline Mean: PT 36, A 36
End of Study Mean: PT 22, A 25
Absolute Benefit: PT 14, A 11
Reported Results: not significant
SMD: -0.16(95%CI:-0.72 to 0.39) [power 15%]
PATIENT SATISFACTION: NR
GPE: NR
QoL(GHQ 28, 0 to 28):
Reported Results: not significant
RR1.07(0.48 to 2.35)
SIDE EFFECTS: no side effects occurred for acupuncture
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

Yes

Dropout acceptable?

Yes

Intention to treat?

No
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(Continued)

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

no published protocol

Egwu 2008
Methods

Type of Trial: Quasi RCT
Number Analysed/Randomised: 95/96
Intention-to-treat Analysis: not calculated
Power Analysis: NR

Participants

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

Interventions

INDEX TREATMENT GROUPS
Posterior-anterior-unilateral pressure (PAUP): technique:posterior-anterior oscillatory pressure on the side of symptoms (Maitland); frequency: 3 times/week; dose: 10 oscillations in
60 seconds; route: transverse processes of C5/6
Anterior-posterior-unilateral pressure (APUP): technique:anterior-posterior oscillatory
pressure on the side of symptoms (Maitland); frequency: 3 times/week; dose: 10 oscillations
in 60 seconds; route: transverse processes of C5/6
Cervical oscillatory rotation (COR): technique: rotation oscillation by turning head and
neck to the opposite side from the pain until pain is just elicited and then oscillations
are given (Maitland); frequency: 3 times/week; dose: 10 oscillations in 60 seconds; route:
rotation performed with hands on jaw and occiput
Transverse oscillatory pressure (TOP): technique: transverse oscillation produced by a push
relax sequence on the spinous process using the thumbs to produce the movement (Maitland); frequency: 3 times/week; 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: none

Outcomes

PAIN STATUS (5 categories, pain free to worse)
Reported Results: NR
RR(APUP v PAUP): 0.60 (95%CI: 0.16 to 2.23)
RR(APUP v COR): 0.29 (95%CI: 0.09 to 0.91)
RR(APUP v TOP): 0.30 (95%CI: 0.09 to 0.96)
RR(PAUP v COR): 0.48 (95%CI: 0.19 to 1.19)
RR(PAUP v TOP): 0.50 (95%CI: 0.20 to 1.25)
MEAN TREATMENT TIME (minutes)
Mean: PAUP 161, APUP 130, COR 201, TOP 221
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(Continued)

Reported Results: not significant
RELAPSE AFTER 3 MONTHS (Number reported)
PAUP 0, APUP 0, COR 3, TOP 2
Reported Results: NR
FUNCTION: NR
GPE: NR
PATIENT SATISFACTION: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

No

not possible with consecutive allocation

Randomization?

No

sequential ordering into groups

Patient blinding?

No

not described as blinded

Care provider blinding?

No

not described as blinded

Outcome assessor blinding?

No

not described as blinded

Dropout acceptable?

No

13 dropouts were not described, but table 1
seems to include all subjects

Intention to treat?

Unclear

unclear

Free of selective outcome reporting?

Unclear

no protocol available

Similar groups at baseline?

Unclear

data other than age not given

co-interventions avoided or similar?

Unclear

not stated

Compliance acceptable?

Unclear

not mentioned

Similar timing of outcome assessment?

Unclear

not clear when outcomes were taken
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Fernandez 2004a
Methods

Type of Trial: RCT
Number Analysed/Randomised: 88/88
Intention-to-treat Analysis: NA
Power Analysis: NR

Participants

Acute, subacute neck pain - WAD II or III

Interventions

INDEX TREATMENT
Group A: technique: thoracic manipulation and active control (same as comparison treatment) frequency: 15 sessions over 3 weeks - 2 manipulations over 2 weeks, 15 sessions of
control; route: thoracic spine
COMPARISON TREATMENT
Group B (active control): type: ultrasound to neck, active exercises at home, muscle stretching, massage, multimodal care, electrotherapy, manual therapies; frequency: 15 sessions over
3 weeks
COINTERVENTION: NR
Duration of treatment: 3 weeks, 15 sessions
Duration of follow-up: none

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)
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes
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(Continued)

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

No

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

no protocol reported

Giles 1999
Methods

Type of Trial: RCT
Number Analysed/Randomised: 98/157 for all spinal patients; 62/x for neck subgroup
Intention-to-treat Analysis: NR
Power Analysis: NR

Participants

Chronic neck pain with degenerative changes

Interventions

INDEX TREATMENT
Manipulation (manip): technique: high velocity, low amplitude manipulation; frequency:
6 sessions/median 19 days; dose: 15 to 20 minute appointments; route: cervical spine
COMPARISON TREATMENT
Acupuncture (acup): technique: 8 to10 needles with low-volt electrical stimulation to tender
points; frequency: 6 sessions/median 40 days
Medication (med): tenoxicam (NSAID) with ranitidine, median 15 days
CO-INTERVENTION: NR
Duration of treatment: 3 to 4 weeks
Duration of follow-up: none

Outcomes

PAIN (neck pain change scores, VAS 0 to 10)
Baseline Median: manip 4.5, acup 2.0, med 4.0
Absolute Benefit: manip 1.5, acup 1.0, med 0.5
Reported Results: not clear
SMD(Manip v Med): -0.19 (95% CI: -0.89 to 0.51)
SMD(Manip v Acup): -0.13 (95% CI: -0.78 to 0.52)
FUNCTION (NDI, 0 to 50)
Baseline Median: manip 32, acup 40, med 28
Absolute Benefit: manip 10.0, acup 6.0, med 0.0
Reported Results: not clear
SMD(Manip v Med): -0.50 (95% CI: -1.30 to 0.29)
SMD(Manip v Acup): -0.18 (95% CI: -0.96 to 0.60)
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECT: no side effects occurred for acupuncture or manipulation
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COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

Yes

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

No

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

Description

no reported protocol

Gonzalez-Iglesias 2009
Methods

Type of Trial: RCT
Number Analysed/Randomised: 45/45
Intention-to-treat Analysis: NA
Power Analysis: calculated

Participants

Acute neck pain

Interventions

INDEX TREATMENT
Thoracic spine thrust manipulation (TSM): technique: seated distraction manipulation subject has arms across chest, therapist gently flexes the thoracic spine until tension is felt
and then a distraction thrust manipulation is applied. If no pop was heard, a second attempt
was made ; frequency: 1 session/week; dose: grade 5 manipulation; route: thoracic spine
Electrothermal therapy (ETT): type: infrared lamp and TENS; frequency: 2 sessions/week;
dose: Infrared 250W for 15 minutes, TENS 100Hz for 20 minutes; route: infrared lamp
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50cm from the subject’s neck, TENS applied to each side of C7
COMPARISON TREATMENT
Electrothermal therapy (ETT): Type: infrared lamp and TENS; frequency: 2 sessions/week;
dose: Infrared 250W for 15 minutes, TENS 100Hz for 20 minutes; route: infrared lamp
50cm from the subject’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
Final 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
Final Treatment SMD(TSM + ETT v ETT): -3.43 (95%CI:-4.38 to -2.49) 4 week follow
up SMD(TSM + ETT v ETT): -2.19 (95%CI:-2.94 to -1.44)
FUNCTION (Northwich Pain Questionnaire, 0 to 36)
Baseline Mean: TSM + ETT 27.9, ETT 27.0
Final 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 Final treatment SMD(TSM
+ ETT v ETT): -2.17 (95%CI:-2.92 to -1.42) 2 week follow up SMD(TSM + ETT v ETT)
: -2.28 (95%CI:-3.05 to -1.52)
GPE: NR
PATIENT SATISFACTION: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

Yes

Randomization?

Yes

Patient blinding?

No

patients in control did not receive sham or
placebo

Care provider blinding?

No

not possible due to intervention

Outcome assessor blinding?

No

not possible as patient is assessor of pain

Dropout acceptable?

Yes

no dropouts
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(Continued)

Intention to treat?

Yes

no dropouts

Free of selective outcome reporting?

Unclear

no reported protocol

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

not mentioned

Compliance acceptable?

No

not mentioned

Similar timing of outcome assessment?

Yes

Haas 2004
Methods

Type of Trial: RCT
Number Analysed/Randomised: 25/26
Intention-to-treat Analysis: calculated
Power Analysis: NR

Participants

Chronic neck pain with headache

Interventions

INDEX TREATMENT
Group 3s/w (9s): technique: manipulation: high velocity, low amplitude manipulation,
heat, soft tissue therapy with massage, trigger point therapy, education (modification of
ADL), rehabilitation exercises; frequency: 3 session/week; route: cervical spine
Group 4s/w (12s): technique: manipulation: high velocity, low amplitude manipulation,
heat, soft tissue therapy with massage, trigger point therapy, education (modification of
ADL), rehabilitation exercises; frequency: 4 session/week; route: cervical spine
COMPARISON TREATMENT
Group 1s/w (3s): Manipulation: high velocity, low amplitude manipulation, heat, soft tissue
therapy with massage, trigger point therapy, education (modification of ADL), rehabilitation
exercises; frequency: 1/week; route: cervical spine
COINTERVENTION: heat, soft tissue therapy with massage, trigger point therapy, education (modification of ADL), rehabilitation exercises received in both groups
Duration of treatment: 3 weeks, 9 to 12 sessions
Duration of follow-up: 1 week post treatment, 11 weeks post treatment

Outcomes

PAIN (neck pain modified vonKorff scale, average 3 scales, 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 9 to 12 sessions
SMD(12s v 3s): -0.48(95%CI:-1.51 to 0.56) [power 64%]
SMD(12s v 9s): 0.17(95%CI:-0.81 to 1.16) [power 60%]
SMD(9s v 3s): -0.90(95%CI:-1.98 to 0.18) [power 69%]
FUNCTION (neck disability modified von Korff scale, average 3 scales, 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 9 to 12 sessions
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SMD(12s v 3s): -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 v 3s): -1.47(95%CI:-2.65 to -0.28)
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECT: none
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

Yes

A - Adequate

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

no reported protocol

Howe 1983
Methods

Type of Trial: RCT
Number Analysed/Randomised: 44/52
Intention-to-treat Analysis: calculated
Power Analysis: NR

Participants

Subacute, chronic neck pain with radicular findings and headache
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Interventions

INDEX TREATMENT
Manipulation Group (manip): technique: manipulation and azapropazone; frequency: 1
session; dose: up to 3 manipulations; route: cervical spine
COMPARISON TREATMENTS
Control Group (med): type: azapropazone; dose: NR
CO-INTERVENTION: 2 subjects had lignocaine-hydrocortisone injections in manipulation group
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 manipulation
RR: 0.56(95%CI: 0.19 to 1.68) [power 18%]
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

Yes

B - Unclear

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

Yes

Dropout acceptable?

No

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

No

co-interventions avoided or similar?

No

Compliance acceptable?

Yes
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Similar timing of outcome assessment?

No

Hurwitz 2002
Methods

Type of Trial: RCT (2x2x2 factorial design)
Number Analysed/Randomised: 269/336
Intention-to-treat Analysis: done by design
Power Analysis: NR

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/Heat): 10-minute moist heat application before manipulation
Manipulation with electrical muscle stimulation (Manip/EMS): 10-minute application of
this modality before manipulation; parameters NR
Mobilisation (Mob): technique: low velocity, variable amplitude movements applied within
the patient’s passive range of motion directed to 1 or more restricted upper thoracic or
cervical spine joint segments; frequency: NR; route: cervical spine
Mobilisation with heat (Mob/Heat): 10-minute moist heat application before mobilisation
Mobilisation with EMS (Mob/EMS): 10-minute application of this modality before mobilisation; parameters NR
COMPARISON TREATMENTS
Any of the above noted treatment combinations
CO-INTERVENTION: All participants received information on posture and body mechanics and one 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 difference, heat therapies condition improved slightly more;
the differences were clinically negligible
SMD(manip v mob): 0.15(95%CI:-0.32 to 0.61) [power 66%]
SMD(manip+heat+EMS v mob):-0.28(95%CI:-0.77 to 0.21) [power 67%]
SMD(mod+heat+EMS v manip): 0.24(95%CI:-0.24 to 0.71) [power 65%]
RR(heat v no heat): 1.14(95%CI Mixed: 0.95 to 1.37)
RR(EMS v 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
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SMD(manip v mob): 0.07(95%CI:-0.40 to 0.54) [power 66%]
SMD(manip+heat+EMS v mob):-0.08(95%CI:-0.56 to 0.41)
SMD(mod+heat+EMS v manip): 0.14(95%CI:-0.33 to 0.62)
RR(heat v no heat) 1.14 (95%CI Mixed: 0.94 to 1.38)
RR(EMS v no EMS) 0.87 (95%CI Mixed: 0.69 to 1.10)
SATISFACTION (10-50 scale; at 4w of care)
SMD(manip v mob): 0.11(95%CI:-0.35 to 0.58)
SMD(manip+heat+EMS v mob): 0.14(95%CI:-0.35 to 0.62)
SMD(mod+heat+EMS v manip): -0.12(95%CI:-0.59 to 0.36)
GPE: NR
QoL: 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%) v
mobilisation group (8.7%)
COST OF CARE: number of disability days were not significantly different between groups
Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

Yes

A - Adequate

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Yes

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes
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Kanlayanaphotporn 2009
Methods

Type of Trial: RCT
Number Analysed/Randomised: 60/60
Intention-to-treat Analysis: NA
Power Analysis: NR

Participants

Chronic neck pain

Interventions

INDEX TREATMENT
Preferred Mobilisation (PMob): technique:posterior-anterior pressure on the side of symptoms ; frequency: 1 session; dose: 2 X 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 (RMob): technique: 1 of 3 techniques selected i) central posterioranterior pressure ii) ipsilateral posterior-anterior pressure iii) contralateral posterior-anterior
pressure; frequency: 1 session; dose 2X1 minute mobilisations; route: articular processes of
cervical spine
CO-INTERVENTION: NR
Duration of treatment: 1 session
Duration of follow-up: none

Outcomes

PAIN (intensity at rest change score, VAS, 0 to 100)
Baseline Mean: PMob 47.4, RMob 48.3
Absolute Benefit: PMob 10.8 RMob 12.3
Reported Results: not significant
SMD(PMob v RMob): -0.01 (95%CI: -0.52 to 0.49)
PAIN (intensity with most painful movement change score, VAS, 0 to 100)
Baseline Mean: PMob 59.5, RMob 61.6
Absolute Benefit: PMob 16.7 RMob 16.9
Reported Results: not significant
SMD(PMob v RMob): -0.12 (95%CI: -0.63 to 0.38)
FUNCTION: NR
GPE (1 to 7)
Reported Results: not significant
RR(PMob v RMob): 1.12 (95%CI: 0.74 to 1.69)
PATIENT SATISFACTION: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

Yes

Randomization?

Yes
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Kanlayanaphotporn 2009

(Continued)

Patient blinding?

Yes

treatments were not perceptually different to
patients

Care provider blinding?

No

not possible due to design

Outcome assessor blinding?

Yes

patient is the assessor and blinded

Dropout acceptable?

Yes

no dropouts

Intention to treat?

Yes

pre-post design

Free of selective outcome reporting?

Unclear

no reported protocol

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

pre-post design

Compliance acceptable?

Yes

pre-post design

Similar timing of outcome assessment?

Yes

pre-post design

Kanlayanaphotporn 2009a
Methods

Type of Trial: RCT
Number Analysed/Randomised: 60/60
Intention-to-treat Analysis: NA
Power Analysis: NR

Participants

Chronic neck pain

Interventions

INDEX TREATMENT
Central Posterior-Anterior Mobilisation (PAMob): technique:posterior-anterior pressure
over the spinous process of restricted segments; frequency: 1 session; dose: 2 X 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 (RMob): technique: 1 of 3 techniques selected i) central posterioranterior pressure ii) ipsilateral posterior-anterior pressure iii) contralateral posterior-anterior
pressure; frequency: 1 session; dose: 2X1 minute mobilisations; route: articular processes of
cervical spine
CO-INTERVENTION: NR
Duration of treatment: 1 session
Duration of follow-up: none

Outcomes

PAIN (intensity at rest change score, VAS, 0 to 100)
Baseline Mean: PAMob 50.2, RMob 47.3
Absolute Benefit: PAMob 18.3 RMob 13.0
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Kanlayanaphotporn 2009a

(Continued)

Reported Results: not significant
SMD(PAMob v RMob): 0.32 (95%CI: -0.18 to 0.83)
PAIN (intensity with most painful movement change score, VAS, 0 to 100)
Baseline Mean: PAMob 60.8, RMob 59.8
Absolute Benefit: PAMob 21.9 RMob 12.7
Reported Results: not significant
SMD(PAMob v RMob): 0.53 (95%CI: 0.01 to 1.04)
FUNCTION: NR
GPE (1 to 7)
Reported Results: not significant
RR(PAMob v RMob): 0.90 (95%CI: 0.63 to 1.30)
PATIENT SATISFACTION: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

Yes

Randomization?

Yes

Patient blinding?

Yes

treatments were not perceptually different to
patients

Care provider blinding?

No

not possible due to design

Outcome assessor blinding?

Yes

patient is the assessor and blinded

Dropout acceptable?

Yes

no dropouts

Intention to treat?

Yes

pre-post design

Free of selective outcome reporting?

Unclear

no reported protocol

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

pre-post design

Compliance acceptable?

Yes

pre-post design

Similar timing of outcome assessment?

Yes

pre-post design
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Krauss 2008
Methods

Type of Trial: RCT
Number Analysed/Randomised: 32/32
Intention-to-treat Analysis: NA
Power Analysis: NR

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 manipulation; 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 left rotation, 9 point faces pain scale)
Baseline mean: TSM 3.73, NT 2.50
Absolute Benefit: TSM 0.688 NT 0.667
Reported Results: not significant
SMD(TSM v 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 v NT): 0.65 (95%CI: -0.12 to 1.41)
FUNCTION: NR
GPE: NR
PATIENT SATISFACTION: NR
QoL: NR
SIDE EFFECT: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Description

Allocation concealment?

No

unsure if envelopes were opaque, questions
about allocation numbers

Randomization?

No

stated randomisation, but unsure how allocation became 22:10

Patient blinding?

No

not possible due to intervention

Care provider blinding?

No

not possible due to intervention
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Krauss 2008

(Continued)

Outcome assessor blinding?

No

not possible due to intervention

Dropout acceptable?

Yes

pre-post design

Intention to treat?

Yes

pre-post design

Free of selective outcome reporting?

Unclear

no protocol reported

Similar groups at baseline?

No

not enough baseline data available

co-interventions avoided or similar?

Yes

pre-post design

Compliance acceptable?

Yes

pre-post design

Similar timing of outcome assessment?

Yes

pre-post design

Martinez-Segura 2006
Methods

Type of Trial: RCT
Number Analysed/Randomised: 71/71
Intention-to-treat Analysis: NR
Power 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 rotation, position held for 30 second, the side of manual contact was randomised;
frequency: 1 session
CO-INTERVENTION: NR
Duration of treatment: 1 session
Duration of follow-up: none

Outcomes

PAIN INTENSITY (VAS, 0 to 10cm)
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)
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECT: NR
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(Continued)

COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

Description

no reported protocol

Muller 2005
Methods

Type of Trial: RCT
Number Analysed/Randomised: 69/115
Intention-to-treat Analysis: calculated
Power Analysis: NR

Participants

Chronic neck pain

Interventions

INDEX TREATMENT
Spinal manipulation (SM): technique: high velocity low amplitude thrust on the level of
involvement; frequency: 2 sessions/week; dose: grade 5 manipulation, 20 minute visits;
route: affected segments of cervical spine
COMPARISON TREATMENT
Medication (Med): type: Celebrex-celacoxin (27 subjects), Vioxx-rofecoxib (11 subjects),
paracetamol (5 subjects); frequency: fortnightly 20 minute office visits until asymptomatic
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Muller 2005

(Continued)

or sufficient pain relief achieved; dose celebrex-celacoxin 200-400 mg/day, vioxx-rofecoxib
12.5-25mg/day, paracetamol 1000-3000mg/day ; route: oral
Acupuncture (AP): technique: 8-10 needles placed in local paraspinal and intramuscular
pain areas. 5 needles placed in distal point meridians; frequency: 2 sessions/week until
asymptomatic or acceptable pain relief achieved; dose: 20 minutes with turning or flicking
needles every 5 minutes if tolerated; route: sterile HWATO Chineese 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: SM 6, Med 4, AP 7
12 months Median: SM 2.8, Med 4.7, AP 2.5
Reported Results: significance between groups NR, significant for SM and AP within group
data
SMD(SM v Med): -0.24 (95%CI: -0.85 to 0.37)
SMD(SM v AP): 0.04 (95% CI:-0.56 to 0.64)
PAIN (frequency, days/week)
Baseline Median: SM 4, Med 2, AP 4
12 months Median: SM 2, Med 4, AP 3
Reported Results: significance between groups NR, significant within the SM group only
SMD(SM v Med):-0.55 (95% CI: -1.17 to 0.07)
SMD(SM v AP): -0.22 (95% CI: -0.82 to 0.38)
FUNCTION: (NDI, 0 to 50)
Baseline Median: SM 28, Med 42, AP 36
12 months Median: SM 20, Med 36, AP 24
Reported Results: significance between groups NR, significant within the SM and AP
groups
SMD (SM v Med): -0.36 ( 95% CI: -0.97 to 0.25)
SMD (SM v AP): -0.09 (95% CI:-0.69 to 0.51)
GPE: NR
PATIENT SATISFACTION: NR
QoL: NR for neck group alone
SIDE EFFECT: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No
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Muller 2005

(Continued)

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

No

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

No

co-interventions avoided or similar?

Yes

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

no reported protocol

Nilsson 1997
Methods

Type of Trial: RCT
Number Analysed/Randomised: 53/54
Intention-to-treat Analysis: NR
Power Analysis: calculated

Participants

Chronic neck pain with headache

Interventions

INDEX TREATMENT
Manipulation Group (manip): technique: manipulation- toggle recoil for upper cervical
spine, diversified technique for mid- and lower cervical spine; high velocity, low amplitude
thrust at the end point of passive range of motion; frequency: 2 sessions/week; dose: 12
toggle recoil, 10 diversified manipulation; route: cervical spine
COMPARISON TREATMENT
Soft Tissue Group (ST): technique: massage, deep frictions and trigger point treatment of
posterior muscles of shoulder girdle, upper thoracic and lower cervical and placebo laser
applied to the upper cervical region; frequency: 2 session/week; route: cervical and thoracic
spine
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: manip 48, ST 37
End of Study Median: manip 15, ST 6
Absolute Benefit: manip 33, ST 31
Reported Results: significant favouring manipulation
SMD: -0.45(95%CI:-0.99 to 0.10) [power 16%]
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(Continued)

FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: NR
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

Description

no reported protocol

Parkin-Smith 1998
Methods

Type of Trial: RCT
Number Analysed/Randomised: 30/30
Intention-to-treat Analysis: not calculated
Power Analysis: calculated

Participants

neck pain, duration NR
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(Continued)

Interventions

INDEX TREATMENT:
Group A: technique: manipulation; route: cervical spine
COMPARISON TREATMENT:
Group B: technique: manipulation; route: cervical and thoracic spine
CO-INTERVENTION: not specified
Duration of treatment: 3 weeks, 6 sessions
Duration of follow-up: none

Outcomes

PAIN INTENSITY (NRS-101)
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
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

No

Intention to treat?

No

Free of selective outcome reporting?

Unclear
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(Continued)

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

Savolainen 2004
Methods

Type of Trial: RCT
Number Analysed/Randomised: 41/75
Intention-to-treat Analysis: NR
Power Analysis: NR

Participants

neck pain, duration NR

Interventions

INDEX TREATMENT
Thoracic manipulation (manip): technique: manipulation- upper thoracic spine by a physiatrist; frequency: 1 session/week; dose: four manipulations; route: thoracic spine
COMPARISON TREATMENT
Instructed exercise (ex): duration unclear
COINTERVENTION: 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: Manip 3.7, ex 3.8
Absolute Benefit: Manip 0.8, ex -0.5
Results: significant favouring thoracic manipulation for perceived worst pain, no other
significant results between groups for pain right now and average pain
SMD (pain right now):-0.50(-1.13, 0.13) [power 69%]
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: NR
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No
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(Continued)

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

No

Intention to treat?

No

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

no reported protocol

Sloop 1982
Methods

Type of Trial: RCT crossover design
Number Analysed/Randomised: 39/39
Intention-to-treat Analysis: calculated
Power Analysis: NR

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
CO-INTERVENTION: “other medical management was not restricted during the study”
Duration of treatment: 1 session
Duration of follow-up: 3 weeks (then crossover 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
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(Continued)

QoL: NR
GPE [patient perceived effect, 0 (completely well) to 8 (worst possible) collapsed to dichotomous response (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 uneventfully; 2 people in manipulation group reported a new discomfort in their
necks followed by improvement in their chronic neck pain
RR: 1.0(95%CI: 0.4 to 2.4)
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

Yes

Randomization?

Yes

Patient blinding?

Yes

Care provider blinding?

No

Outcome assessor blinding?

Yes

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes
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Strunk 2008
Methods

Type of Trial: RCT
Number Analysed/Randomised: 5/6
Intention-to-treat Analysis: calculated
Power Analysis: NR

Participants

Subacute or chronic neck pain

Interventions

INDEX TREATMENT
Combined therapeutic approach (CTA): thoracic spine and sacroiliac joint manipulation
and muscle energy techniques
Thoracic spine and sacroiliac joint manipulation: technique: high velocity low amplitude
spinal manipulation to thoracic spine and sacroiliac joint; frequency: 2 sessions/week; dose:
grade 5 manipulation; route: thoracic spine and sacroiliac joint
Muscle energy: technique: post isometric relaxation technique to hypertonic muscles according to Lewis Procedures; frequency: 2 sessions/week; dose: 2 sets of 3 repetitions; route:
left or right scalenes, upper fibres of trapezius, levator scapulae, suboccipital muscles based
on assessment findings
COMPARISON TREATMENT
Cervical high velocity, low amplitude manipulation (CHVLA): Technique: high velocity,
low amplitude manipulation of the hypomobile segment of the cervical spine; frequency:
2 sessions/week; dose: grade 5 manipulation; route: hypomobile segments identified from
C0 to C7
CO-INTERVENTION: NR
Duration of treatment: 2 weeks, 4 sessions
Duration of follow-up: no follow up

Outcomes

PAIN (intensity, VAS, 0 to 100)
Baseline median: CTA 35, CHVLA 29
2 weeks median: CTA 65, CHVLA 27
Reported Results: NR
SMD (CTA v CHVLA):-0.99 (95%CI:-2.85 to 0.88)
FUNCTION (NDI, 0 to 100%)
Baseline median: CTA 34, CHVLA 24
2 weeks median: CTA 26, CHVLA 20
Reported Results: NR
SMD (CTA v CHVLA):-0.48 (95% CI: -2.15 to 1.19)
GPE: NR
PATIENT SATISFACTION: NR
QoL: NR
SIDE EFFECTS:
discomfort: CTA and cervical HVLA combined 3/5
neck pain/stiffness (lasting <10 minutes): CTA 0/3, Cervical HVLA 1/2
dizziness/imbalance: CTA 0/3, cervical HVLA 1/2
neck pain/stiffness (onset >24 hours post treatment, duration >24 hours) CTA 1/3, cervical
HVLA 0/2
COST OF CARE: NR

Notes
Risk of bias
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Item

Authors’ judgement

Allocation concealment?

Yes

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

No

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

Description

no reported protocol

van Schalkwyk 2000
Methods

Type of Trial: quasi-RCT
Number Analysed/Randomised: 30/30
Intention-to-treat Analysis: NR
Power Analysis: calculated

Participants

neck pain, duration NR

Interventions

INDEX TREATMENT
Group A: technique: cervical rotary break manipulation with contact taken on the ipsilateral
side, described by Szaraz; frequency: 10 sessions over 4 weeks; route: cervical spine
COMPARISON TREATMENT
Group B: technique: lateral break 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-101)
Baseline Mean: Group A 38.28, Group B 33.25
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(Continued)

End of Study Mean: Group A 9.40, Group B 17.54
Absolute Benefit: Group A 28.88, Group B 15.71
Reported Results: not significant; however our calculations show the difference to favour
Group A
SMD -0.82(95%CI:-1.57 to -0.07) [power 96%]
FUNCTION (NDI, 0 to 50)
Baseline Mean: Group A 22.53, Group B 16.4
End of Study Mean: Group A 6.00, Group B 6.13
Absolute Benefit: Group A 16.53, Group B 10.27
Reported Results: not significant [power 34%]
SMD -0.01(95%CI:-0.72 to 0.71)
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: NR
COST OF CARE: NR
Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

No

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes
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Vernon 1990
Methods

Type of Trial: RCT
Number Analysed/Randomised: 9/9
Intention-to-treat Analysis: conducted
Power Analysis: NR

Participants

Acute, subacute, chronic neck pain

Interventions

INDEX TREATMENT
Manipulation (M): technique: manipulation- rotational, high velocity, low-amplitude
thrust; frequency: 1 session; route: cervical spine
COMPARISON TREATMENT:
Sham/Mobilisation (S): technique: rotational mobilisation with gentle oscillations into
elastic barrier; technique described by Sandoz; frequency: 1 session; route: cervical spine
CO-INTERVENTION: NR
Duration of treatment: 1 session
Duration of follow-Up: none

Outcomes

PAIN [pain pressure threshold, algometer (kg/cm)]
Baseline Mean: M 3.4, S 2.3
End of Study Mean: M 4.8, S 2.3
Absolute Benefit: M 1.4. S 0.0
Reported Results: significant favouring manipulation when assessed by ANOVA
SMD(point 2): -1.15(95%CI:-2.65 to 0.34) [power 5%]
FUNCTION: NR
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: no complications
COST OF CARE: NR

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

Yes

Dropout acceptable?

Yes

Intention to treat?

Yes
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Vernon 1990

(Continued)

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

No

co-interventions avoided or similar?

Yes

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes

no reported protocol

Wood 2001
Methods

Type of Trial: Quasi-RCT
Number Analysed/Randomised: 30/30
Intention-to-treat Analysis: calculated
Power Analysis: reported

Participants

Subacute neck pain

Interventions

INDEX TREATMENT
Group A: technique: manipulation using Activator II Adjusting Instrument, mechanical
force, manually assisted; frequency: 2 to 3 sessions/week; route: cervical spine
COMPARISON:
Group B: technique: manual manipulation, high velocity, low amplitude manual adjustment; frequency: 2 to 3 sessions/week; route: cervical spine
CO-INTERVENTION: no medication for at least one month, no other treatment modalities, exercises, or education was prescribed
Duration of treatment: 8 sessions, 4 weeks
Duration of follow-up: 4 weeks

Outcomes

PAIN INTENSITY (NRS-101)
Baseline Mean: Group A 52.5, Group B 48.0
End of Study Mean: Group A 23.5, Group B 18.7
Absolute Benefit: Group A 29.0, Group B 29.3
Reported Results: no significant difference
SMD: 0.29(95%CI:-0.43 to 1.01) [power 99%]
FUNCTION (NDI, 0 to 50)
Baseline Mean: Group A 31.8, Group B26.8
End of Study Mean: Group A 13.5, Group B 11.0
Absolute Benefit: Group A 18.3, Group B 15.8
Reported Results: no significant difference
SMD: 0.23(95% CI:-0.48 to 0.95) [power 96%]
PATIENT SATISFACTION: NR
GPE: NR
QoL: NR
SIDE EFFECTS: NR
COST OF CARE: NR
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Wood 2001

(Continued)

Notes
Risk of bias
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

No

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

No

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

Yes

co-interventions avoided or similar?

Yes

Compliance acceptable?

No

Similar timing of outcome assessment?

Yes

Description

no reported protocol

Yurkiw 1996
Methods

Type of Trial: RCT
Number Analysed/Randomised: 28/28
Intention-to-treat Analysis: NA
Power Analysis: NR

Participants

Subacute neck pain

Interventions

INDEX TREATMENT
Mechanically assisted device (MAD): frequency: manipulation using Activator Adjusting
Instrument, Technique described by Petterson, patient in prone position, instrument in the
“2 ring” setting, applied to posterior pillar of the restricted lower cervical vertebrae, one
click application was given; frequency: 1 session; route: cervical spine
COMPARISON:
Spinal Manipulation Therapy (SMT): technique: manipulation, high velocity, low amplitude manual adjustment described by Haldeman 1992 - Diversified techniques, applied
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Yurkiw 1996

(Continued)

one technique to lower cervical vertebrae (C3 to C7); frequency 1 session; route: cervical
spine
CO-INTERVENTION: avoided
Duration of treatment: 1 session
Duration of follow-up: none
Outcomes

PAIN INTENSITY (VAS, 10cm)
Baseline Mean: MAD 32.9, SMT 32.9
End of Study Mean: MAD 20.4, SMT 21.9
Absolute Benefit: MAD 12.5, SMT 11.0
Reported Results: no significant difference
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
Item

Authors’ judgement

Allocation concealment?

No

Randomization?

Yes

Patient blinding?

No

Care provider blinding?

No

Outcome assessor blinding?

Yes

Dropout acceptable?

Yes

Intention to treat?

Yes

Free of selective outcome reporting?

Unclear

Similar groups at baseline?

No

co-interventions avoided or similar?

No

Compliance acceptable?

Yes

Similar timing of outcome assessment?

Yes
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1. Record of Personal Communications / Unpublished data:
a) Allison 2001 provided an early manuscript and data clarification
b) Brodin et al provided additional raw data to facilitate study selection and the calculation of effect measures.
c) Bronfort 2000 provided his manuscript prior to publication in Spine and provided raw data on range, muscle strength and endurance.
d) Coppieter 2001 provided two early manuscripts and raw data
e) Hoving 2002 provided an early manuscript and clarification of data
f ) Hurwitz 2002 provided an early manuscript
g) Jull 2001 provided an early manuscript and additional unpublished data
h) Koes 1992 provided additional raw data on the neck disorder subgroup to facilitate the calculation of effect measures.
i) Sloop 1982 communicated that additional information on raw data was not available
2. Definitions of terms
2.1 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]
2.2 immediate follow-up < 1 day
short-term (ST) follow-up <3 months
intermediate-term (IT)follow-up > 3 months < 1 year
long-term (LT) follow-up > 1 year
2.3 w-cntl = wait list control
o-cntl = other treatment control
n-cntl = no treatment control
pl = placebo control
sham = sham control
3.0 Short forms commonly used in text:
3.1 Clinical terms
MT = manual therapy
PMM = physical medicine methods
ED = education
DT = drug therapy
TENS = transcutaneous electrical nerve stimulation
ETT = electrothermal therapy
PEMT = pulsed electromagnetic therapy
US = ultrasound
PSWD = pulsed short wave diathermy
W = watts
AROM = active range of motion
PROM = passive range of motion
3.2 Outcome measures
GPE = global perceived effect
QoL = Quality of Life Measures
WHYMPI = West Haven-Yale Multidimensional Pain Inventory [sub scale pain severity]
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 profile
EuroQ = Euro Quality of Life scale, 0 to 100 point scale
NDI = neck disability index
VAS = visual analogue scale
NRS-101 = numeric rating scale 101, 0 to 100 point scale
NPQ = Northwick Park neck pain questionnaire
PPT = pain pressure threshold, measured by algometre
GHQ 28 = general health questionnaire 28
QoL = quality of life
3.3 Statistical Terms
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ANOVA = analysis of variance
MONOVA = multiple analysis of variance
ANCOVA = analysis of covariance
95% CI = 95% confidence interval
IQR = inner quartile range
SD = standard deviation
3.3 Other
v = versus
w = weeks
m = months
y = years
NR = not reported
RCT = randomised controlled trial

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Allan 2003

Manipulation received in all arms

Allan 2003a

Intervention: manipulation was included in all arms

Allison 2002

Multimodal approach

Bonk 2000

Multimodal approach

Briem 2007

Intervention: intervention technique was not a mobilisation or manipulation

Brodin 1985

Multimodal approach

Brønfort 2001

Multimodal approach

Cleland 2009

Intervention: aimed at therapist not study population

Cunha 2008

Both groups underwent manual therapy

Donkin 2002

Population: Tension-type headache

Dostal 1997

Intervention: manipulation was used in combination with ibuprofen as a control

Durianova 1977

Outcome: the outcome measure used was not clearly stated

Dziedzic 2005

Multimodal approach

Fernandez 2004b

Multimodal approach

Fernandez 2008

Population: asymptomatic individuals
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(Continued)

Fitz-Ritson 1994

Population: unsure, sample not adequately described [query whiplash associated neck disorder]

Giebel 1997

Multimodal approach

Giles 2003

Population: unable to split spinal data. Attempts at contacting the author were made but no response was
received

Goldie 1970

Intervention: Manual therapy in active and control group.

Grunnet-Nilsson 1999

Population: did not meet reviews inclusion criteria

Gustavsson 2006

Intervention: The control treatment was individualized 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

phase IV diagnostic trial, not an efficacy trial

Hakkinen 2007

Multimodal approach

Hemmila 2005

Multimodal approach

Hodgson 2006

Intervention: did not consist of a mobilisation or manipulation

Hong 2005

Outcome: included only measures of blood flow

Hoving 2002

Multimodal approach

Hurwitz 2005

Excluded based on outcomes

Hurwitz 2006

Outcome: psychosocial outcome measure

Jahanshahi 1991

Population: no sample with neck disorder meeting inclusion criteria [torticollis]

Jensen 1990

Multimodal approach

Jensen 1995

Intervention: no manual therapy intervention

Jing 2006

Intervention: shiatsu type of manipulation

Jordan 1998

Multimodal approach

Jull 2001

Multimodal approach

Jull 2007

Multimodal approach

Karlberg 1996

Multimodal approach

Koes 1992

Multimodal approach
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(Continued)

Kogstad 1978

Multimodal approach

Kongsted 2007

Interventions: no manual therapy

Leboeuf 1987

Population: no sample with neck disorder meeting inclusion criteria [repetitive strain injury of upper limb]

Levoska 1993

Intervention: Manual therapy in treatment and control group.

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

Manca 2007

Intervention: no manual therapy included

Mansilla-Ferragut 2009

Outcomes: reported outcomes related to temperomandibular joint not cervical spine

McClatchie 2009

Population: asymptomatic cervical spine; outcomes: no outcomes measuring the cervical spine or related
disability

McKinney 1989

Multimodal approach

McReynolds 2005

Multimodal approach

Mealy 1986

Multimodal approach

Metcalfe 2006

Outcome: muscle strength measure was not part of our inclusion outcomes

Mezaki 1995

Design: unsure RCT
Population: no subjects with neck disorder meeting inclusion criteria [spasmodic torticollis]

Moodley 2002

Multimodal approach

Nordemar 1981

Multimodal approach

Palmgren 2006

Multimodal approach

Persson 2001

Multimodal approach

Provinciali 1996

Multimodal approach

Reginiussen 2000

Multimodal approach

Rupert 2002

Population: rat study; not human
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(Continued)

Schenk 1994

Population: no sample with neck disorder meeting inclusion criteria [normal cervical spine]

Schwerla 2008

Multimodal approach

Skargren 1998

Multimodal approach

Snyder 1996

Population: study population did not meet inclusion criteria for review

Sterling 2001

Design: a mechanistic trial

Tuchin 2000

Population: migraines

Vasseljen 1995

Multimodal approach

Whittingham 2001

Outcome: range of motion data only; does not meet our inclusion criteria

Williams 2003

Outcome: outcomes for neck and back pain combined

Yin 2006

Intervention: injection type manipulation

Ylinen 2003

Multimodal approach

Zaproudina 2007

Multimodal approach - traditional bone setting - mobilisation and manipulation

Zhi 2008

Intervention: acupuncture

Characteristics of studies awaiting assessment [ordered by study ID]
Escortell 2008
Methods

RCT

Participants

neck pain

Interventions

manual therapy

Outcomes

?

Notes

Spanish - awaiting translation and assessment
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Characteristics of ongoing studies [ordered by study ID]
Brønfort 2000
Trial name or title

Manipulation, Exercise and Self-care for Neck Pain
R18 HP 10013
Health Resources and Services Administration (HRSA)
Role: Principal investigator

Methods
Participants

chronic neck pain

Interventions

manipulation
exercise
self-care

Outcomes

patient rated outcomes

Starting date

09/01/00 to 08/31/06
This study is currently in manuscript phase

Contact information

Dr Gert Bronfort
Northern Health Sciences University, Bloomington, Minnesota, 55432, United States
612-885-8413
gbronfort@nwhealth.edu

Notes

The major goal of this study is to examine the relative efficacy of three interventions in terms of patient-rated
outcomes in the short and long term for chronic neck pain

Brønfort 2002
Trial name or title

Chiropractic, Medication, and Self-care for Neck Pain
Phase II trial
RO1 AT 000707
National Institutes of Health (NIH)

Methods
Participants

neck pain sufferers, acute/subacute (<12 weeks duration); age 18 to 65 years, both genders; total n = 270
2. Exclusion Criteria: pregnant women

Interventions

1. chiropractic spinal manipulation
2. prescription medication: acetaminophen, tylenol with codeine, NSAIDS
3. self-care advice

Outcomes

patient rated neck pain, patient rated disability, general health, improvement, satisfaction with care, fear
avoidance, over-the-counter medication use, spinal motion
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Brønfort 2002

(Continued)

Starting date

09/24/01 to 05/31/07
This study is currently in manuscript phase

Contact information

Dr Gert Bronfort
Northern Health Sciences University, Bloomington, Minnesota, 55432, United States
612-885-8413
gbronfort@nwhealth.edu

Notes

The major goals of this randomized, observer-blinded clinical trial are to identify effective therapies for neck
pain sufferers and to increase our understanding of neck pain conditions.
Role: Principal investigator

Evans 2003
Trial name or title
Methods

Type of Trial: RCT
Number Analysed/Randomised: 27/28
Intention-to-treat Analysis: NR
Power Analysis: NR

Participants

Subacute neck pain

Interventions

INDEX TREATMENT
Chiropractic care (Chiro): technique: spinal manipulation and light massage and activity modifications indicated by chiropractic assessment; frequency: mean 8 visits over a maximum 12 week period; dose: grade 5
manipulation, mean number of manipulations 20.5; route: affected muscles and segments of cervical spine
identified by chiropractic assessment
COMPARISON TREATMENT
Medication (Med): Types: acetaminophen, NSAIDS, mild narcotics, activity modification as necessary; frequency: mean 5 visits over maximum 12 week period; dose: NR; route: oral and education
Self care (SC): Technique: class and booklet regarding self care measures and ergonomics relative to work and
ADL; frequency: 2 sessions total; dose: 90 minutes of education; route: classes and booklet
CO-INTERVENTION: NR
Duration of treatment: maximum 12 weeks, mean 8 sessions
Duration of follow-up: no follow up

Outcomes

PAIN (intensity, NPRS, 0 to 10)
Baseline Mean: all groups combined 5.8
3 weeks: all groups combined 2.2
12 weeks: all groups combined 3.0
Reported Results: significance NR
FUNCTION (NDI, 0 to 100)
Baseline Mean: all groups combined 36.8
3 weeks: all groups combined 7.9
12 weeks: all groups combined 10.0
Reported Results: significance NR
TIME OFF WORK/SCHOOL (days)
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Evans 2003

(Continued)

Baseline mean: all groups combined 0.9
3 weeks: all groups combined 0.68
12 weeks: all groups combined 0.75
Reported Results: significance NR
CUT BACK ON ACTIVITES (days)
Baseline mean: all groups combined 4.0
3 weeks: all groups combined 2.6
12 weeks: all groups combined 2.9
Reported Results: significance NR
DAYS IN BED
Baseline mean: all groups combined 0.66
3 weeks: all groups combined 0.53
12 weeks: all groups combined 0.38
Reported Results: significance NR
GPE (100% improvement to 100% worse)
Reported Results: significance NR
PATIENT SATISFACTION: (completely dissatisfied - completely satisfied)
Reported Results: significance NR
QoL: NR for subjects with neck disorders alone
SIDE EFFECTS:
Muscle soreness: Chiro 7/10, Med 0/9, SC 0/9
Neck Stiffness: Chiro 2/10, Med 0/9, SC 0/9
Headache: Chiro 1/10, Med 0/9, SC 0/9
Dizziness: Chiro 1/10, Med 0/9, SC 0/9
Neck Pain: Chiro 1/10, Med 0/9, SC 1/9
Arm tingling: Chiro 1/10, Med 0/9, SC 1/9
low-back pain: Chiro 0/10, Med 0/9, SC 1/9
Rash: Chiro 0/10, Med 1/9, SC 0/9
Heartburn: Chiro 0/10, Med 1/9, SC 0/9
GI distress: Chiro 0/10, Med 2/9, SC 0/9
Drowsiness: 0/10, Med 1/9, SC 0/9
COST OF CARE: NR
Starting date
Contact information
Notes
Gudavalli 2006
Trial name or title

A randomised clinical trial comparing non-operative conservative medical care, chiropractic cervical distraction, and a combination of both for chronic neck pain
Health Resources and Services Administration Grant # R18 HP 10001

Methods
Participants

chronic neck pain with or without associated arm symptoms or headache
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Gudavalli 2006

(Continued)

Interventions

1. non-operative conservative medical care - active exercise program to stabilize neck muscles and decrease
anterior head carriage
2. application of flexion and traction applied to specific regions in the cervical spine on a specifically designed
table in prone lying
3. combination therapy of both care processes noted above

Outcomes

NDI, VAS pain intensity over the last week

Starting date

This study is currently in manuscript phase

Contact information

Palmer Center for Chiropractic Research

Notes
Guerriero 1997
Trial name or title

Comparative effects of manipulation and physical therapy on motion in the cervical spine

Methods
Participants

chronic neck pain

Interventions

cervical spine manipulation v sham treatment v cervical spine manipulation, ischemic compression of myofascial trigger points , PNF, interferential therapy

Outcomes

cervical ROM

Starting date
Contact information

Palmer Institute of Graduate Studies and Research, Davenport, Iowa

Notes
Khoury 2002
Trial name or title

A comparative study to determine the most effective chiropractic treatment protocol in the management of
cervicogenic headache

Methods
Participants

18 to 65 year old patients with cervicogenic headaches

Interventions

Bilateral mobilisation of the hip joints and pelvic biomechanical blocking in the prone position. 10 consultations over 6 weeks

Outcomes

ROM, Vernon-Mior Neck Disability Index, NPRS 101

Manipulation or Mobilisation for Neck Pain (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

80

Khoury 2002

(Continued)

Starting date
Contact information

Technikon Witwatersrand, South Africa
drmkhoury@mweb.co.za

Notes
Kjellman 1997
Trial name or title

Comparison of treatment of neck pain

Methods
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
Lamb 2007
Trial name or title

Managing injuries of the neck trial (MINT): design of a randomised controlled trial of treatments for whiplash
associated disorders

Methods

RCT

Participants

WAD

Interventions

WAD book vs advice

Outcomes

NDI, QoL

Starting date

Oct 2006

Contact information

Sarah E Lamb; sallie.lamb@orh.nhs.uk
Warwick Clinical Trials Unit, Warwick Medical School, University of Warwick

Notes
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Nagy 2000
Trial name or title

Randomised placebo controlled trial for cervico brachial pain syndrome using manual therapy

Methods
Participants

cervicobrachial pain syndrome

Interventions

manipulative therapy versus placebo physiotherapy versus 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 Western
Australia,
Australia.
email: gta@cms.uwa,edu.au

Notes
Pool 2006
Trial name or title

Comparison of effectiveness of a behavioural graded activity program and manual therapy in patients with
sub-acute neck pain: Design of a randomised clinical trial

Methods

RCT

Participants

subacute neck pain

Interventions

manual therapy and behavioural therapy

Outcomes

pain, GPE, Function

Starting date

2006

Contact information

j.pool@vumc.nl

Notes
Scholten-Peeters 2003
Trial name or title

Randomised clinical trial of conservative treatment for patients with whiplash-associated disorders: considerations for the design and dynamic treatment protocol

Methods
Participants

whiplash associated disorders

Manipulation or Mobilisation for Neck Pain (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

82

Scholten-Peeters 2003

(Continued)

Interventions

dynamic treatment protocol

Outcomes

pain, disability

Starting date
Contact information

G Scholten-Peeters, Dutch National Institute of allied Health Professions, Amersfoort, The Netherlands

Notes
Scott-Dawkins 1997
Trial name or title

The comparative effectiveness of adjustments versus mobilisation in chronic mechanical neck pain

Methods
Participants

chronic mechanical neck pain

Interventions

adjustments (diversified) v 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

Notes
Stokke 1995
Trial name or title

A randomised comparison of chiropractic and physiotherapy treatment for neck pain of functional (mechanical) origins. A controlled clinical trial

Methods
Participants

neck pain, neck and head pain, neck and shoulder pain

Interventions

chiropractic spinal manipulation v physiotherapy v medication

Outcomes

NDI, pain intensity VAS

Starting date
Contact information

Institute of Community Medicine, School of Medicine, University of Tromso, 9037 Tromso, Norway

Notes
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Tanaka 1995
Trial name or title

Chiropractic therapy compared to medical therapy for chronic cervical pain

Methods
Participants

chronic cervical spine pain

Interventions

chiropractic care: (lateral flexion) manipulation, exercise plus heat v medical care: heat, exercise, acetaminophen

Outcomes

McGill Pain questionnaire, NDI, cervical ROM, cervical muscle strength (Cybex), SF-36

Starting date

start: Nov 1994
complete: June 1995

Contact information

Colorado Prevention Centre, Denver, Colorado, USA

Notes

We have attempted to find the majority of these authors over the Internet; however, have not been able to make contact with many,
especially for the older trials.
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DATA AND ANALYSES

Comparison 1. SINGLE CARE

Outcome or subgroup title
1 Cervical Manipulation vs Cntl
or varied comparisons: PAIN Single Session
1.1 Single session: immediate
or short-term follow-up
2 Cervical Manipulation vs Cntl
or varied comparisons: PAIN Low dose trials
2.1 Low Dosage: immediate
follow-up
2.2 Low Dosage: short-term
follow-up
3 Cervical Manipulation vs Cntl
or varied comparisons: PAIN Multiple Session
3.1 Multiple sessions:
immediate follow-up
3.2 Multiple sessions:
short-term follow-up
3.3 Multiple sessions:
intermediate-term follow-up
- manipulations v
mobilisations/comparison
3.4 Multiple sessions:
intermediate-term follow-up
- manipulations v other
treatment
3.5 Multiple sessions:
long-term follow-up
4 Cervical Manipulation vs
Mobilisation: PAIN
4.1 Multiple sessions:
Intermediate-term follow-up
5 Cervical Manipulation vs same
treatment in both arms: PAIN
Intensity
5.1 Single session: short-term
follow-up
6 Cervical Manipulation vs
Placebo: PAIN PRESSURE
6.1 Single session: immediate
follow-up

No. of
studies

No. of
participants

Statistical method

Effect size

3

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

3

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

3

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

7

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

3

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

269

Std. Mean Difference (IV, Random, 95% CI)

-0.07 [-0.47, 0.32]

1

269

Std. Mean Difference (IV, Random, 95% CI)

-0.07 [-0.47, 0.32]

1

Risk Ratio (M-H, Random, 95% CI)

Totals not selected

1

Risk Ratio (M-H, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable
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7 Cervical Manipulation vs
Cntl or varied comparisons:
FUNCTION
7.1 Multiple sessions:
immediate follow-up
7.2 Multiple sessions:
intermediate-term follow-up manipulations v mobilisations
7.3 Multiple sessions:
intermediate-term follow-up
- manipulations v other
treatment
7.4 Multiple sessions:
long-term follow-up
8 Cervical Manipulation vs
Mobilisation/comparison:
FUNCTION - Manipulation
vs Mobilisation - short term
follow-up
8.1 Multiple sessions:
intermediate-term follow-up
9 Cervical Manipulation vs
Mobilisation/comparison:
PATIENT SATISFACTION
9.1 Multiple sessions:
short-term follow-up manipulation v mobilisation
9.2 Multiple sessions:
short-term follow-up manipulation v other treatment
10 Thoracic Manipulation vs
Cntl: PAIN
10.1 Single session: immediate
follow-up
10.2 Multiple sessions:
immediate follow-up
10.3 Multiple sessions:
short-term follow-up
10.4 Multiple sessions:
long-term follow-up
11 Cervical Mobilisation vs
Comparison: PAIN
11.1 Multiple sessions:
immediate follow-up
11.2 Multiple sessions:
short-term follow-up
11.3 Multiple sessions:
intermediate-term follow-up
12 Cervical Mobilisation one
technique vs another technique:
PAIN

4

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

268

Std. Mean Difference (IV, Random, 95% CI)

-0.00 [-0.29, 0.28]

1

268

Std. Mean Difference (IV, Random, 95% CI)

-0.00 [-0.29, 0.28]

1

537

Std. Mean Difference (IV, Random, 95% CI)

0.07 [-0.10, 0.24]

1

303

Std. Mean Difference (IV, Random, 95% CI)

0.02 [-0.21, 0.24]

1

234

Std. Mean Difference (IV, Random, 95% CI)

0.14 [-0.12, 0.40]

6

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

4

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

2

Std. Mean Difference (IV, Random, 95% CI)

Totals not selected
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12.1 Multiple sessions:
immediate follow-up
13 Cervical Mobilisation one
technique vs another technique:
PAIN
13.1 PA vs other mobilisation:
multiple sessions: immediate
follow-up
13.2 AP vs other mobilisation:
multiple sessions: immediate
follow-up
14 Cervical Mobilisation vs
Comparison: FUNCTION
14.1 Multiple sessions:
intermediate-term follow-up
15 Cervical Mobilisation one
technique vs another technique:
GLOBAL PERCIEVED
EFFECT
15.1 Single session: immediate
follow-up
16 Cervical Mobilisation vs
Comparison: PATIENT
SATISFACTION
16.1 Multiple sessions:
short-term follow-up

2

Std. Mean Difference (IV, Random, 95% CI)

Not estimable

1

Risk Ratio (M-H, Random, 95% CI)

Totals not selected

1

Risk Ratio (M-H, Random, 95% CI)

Not estimable

1

Risk Ratio (M-H, Random, 95% CI)

Not estimable

1

203

Std. Mean Difference (IV, Random, 95% CI)

0.06 [-0.22, 0.33]

1

203

Std. Mean Difference (IV, Random, 95% CI)

0.06 [-0.22, 0.33]

2

Risk Ratio (M-H, Random, 95% CI)

Totals not selected

2

Risk Ratio (M-H, Random, 95% CI)

Not estimable

1

203

Std. Mean Difference (IV, Random, 95% CI)

0.05 [-0.23, 0.32]

1

203

Std. Mean Difference (IV, Random, 95% CI)

0.05 [-0.23, 0.32]

Analysis 1.1. Comparison 1 SINGLE CARE, Outcome 1 Cervical Manipulation vs Cntl or varied
comparisons: PAIN - Single Session.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 1 Cervical Manipulation vs Cntl or varied comparisons: PAIN - Single Session

Study or subgroup

Favours experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

Sloop 1982 (1)

21

-18 (31)

18

-5 (32)

-0.40 [ -1.04, 0.23 ]

Cassidy 1992 (2)

52

20.4 (21.2)

48

20.5 (21)

0.00 [ -0.40, 0.39 ]

Martinez-Segura 2006 (3)

34

2.2 (1.5)

37

5.1 (1.9)

-1.67 [ -2.21, -1.12 ]

1 Single session: immediate or short-term follow-up

-4

-2

0

Favours experimental

2

4

Favours control

(1) Sloop 1982: manipulation (manip) v medication in both arms (cntl); duration: 1session; follow up: 3 weeks; instrument: VAS (0 to100)
(2) Cassidy 1992: manipulation (manip) v mobilisation (mob); duration: 1 seesion; follow up: none; instrument: NRS 101
(3) Martinez-Segura 2006: manipulation (manip) v placebo (cntl); duration: 1 session; follow up: none; instrument: VAS (0 to10)
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Analysis 1.2. Comparison 1 SINGLE CARE, Outcome 2 Cervical Manipulation vs Cntl or varied
comparisons: PAIN - Low dose trials.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 2 Cervical Manipulation vs Cntl or varied comparisons: PAIN - Low dose trials

Study or subgroup

Experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

34

2.2 (1.5)

37

5.1 (1.9)

-1.67 [ -2.21, -1.12 ]

Bitterli 1977 (2)

10

27.8 (30.37)

10

43.5 (25.42)

-0.54 [ -1.43, 0.36 ]

Sloop 1982 (3)

21

-18 (31)

18

-5 (32)

-0.40 [ -1.04, 0.23 ]

1 Low Dosage: immediate follow-up
Martinez-Segura 2006 (1)
2 Low Dosage: short-term follow-up

-4

-2

Favours experimental

0

2

4

Favours control

(1) Martinez-Segura 2006: manipulation (manip) v placebo (cntl); duration: 1 session; follow up: none; instrument: VAS (0 to10)
(2) Bitterli 1977: manipulation (B) v w-cntl (C); duration: 3 weeks, 3 to 4 sessions; follow up: 12 weeks; instrument: VAS (0 to100)
(3) Sloop 1982: manipulation (manip) v medication in both arms (cntl); duration: 1session; follow up: 3 weeks; instrument: VAS (0 to100)
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Analysis 1.3. Comparison 1 SINGLE CARE, Outcome 3 Cervical Manipulation vs Cntl or varied
comparisons: PAIN - Multiple Session.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 3 Cervical Manipulation vs Cntl or varied comparisons: PAIN - Multiple Session

Study or subgroup

Favours experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

Giles 1999 (1)

23

-1.5 (4.09)

12

-0.5 (6.55)

-0.19 [ -0.89, 0.51 ]

Giles 1999 (2)

23

-1.5 (4.09)

15

-1 (3.41)

-0.13 [ -0.78, 0.52 ]

3

5.3 (26.4)

3

-24 (20.7)

0.99 [ -0.88, 2.85 ]

Bitterli 1977 (4)

10

27.8 (30.37)

10

43.5 (25.42)

-0.54 [ -1.43, 0.36 ]

Chen 2007 (5)

32

2.31 (1.15)

32

5.26 (1.83)

-1.91 [ -2.50, -1.31 ]

Nilsson 1997 (6)

28

-15 (20.25)

25

-6 (19.5)

-0.45 [ -0.99, 0.10 ]

1 Multiple sessions: immediate follow-up

Strunk 2008 (3)
2 Multiple sessions: short-term follow-up

3 Multiple sessions: intermediate-term follow-up - manipulations v mobilisations/comparison
Hurwitz 2002 (7)

35

2.66 (2.72)

35

2.31 (1.97)

0.15 [ -0.32, 0.61 ]

Hurwitz 2002 (8)

34

1.82 (1.82)

34

2.18 (2.43)

-0.17 [ -0.64, 0.31 ]

Hurwitz 2002 (9)

34

2.85 (2.41)

34

2.15 (1.93)

0.32 [ -0.16, 0.80 ]

Hurwitz 2002 (10)

30

1.73 (2.15)

33

3.33 (2.89)

-0.62 [ -1.12, -0.11 ]

4 Multiple sessions: intermediate-term follow-up - manipulations v other treatment
Hurwitz 2002 (11)

35

2.66 (2.72)

34

2.18 (2.43)

0.18 [ -0.29, 0.66 ]

Hurwitz 2002 (12)

35

2.66 (2.72)

34

2.15 (1.93)

0.21 [ -0.26, 0.69 ]

Hurwitz 2002 (13)

35

2.66 (2.72)

33

3.33 (2.89)

-0.24 [ -0.71, 0.24 ]

Muller 2005 (14)

23

2.8 (9.55)

20

2.5 (6.41)

0.04 [ -0.56, 0.64 ]

Muller 2005 (15)

23

2.8 (9.55)

19

4.7 (4.37)

-0.24 [ -0.85, 0.37 ]

5 Multiple sessions: long-term follow-up

-4

-2

0

Favours experimental

2

4

Favours control

(1) Giles 1999: manipulation vs medication; duration: 3-4 weeks, 6 session; follow up: none; instrument: VAS (0 to 10)*
(2) Giles 1999: manipulation vs acupuncture; duration: 3-4 weeks, 6 session; follow up: none; instrument: VAS (0 to 10)*
(9) Hurwitz 2002: manipulation and EMS (E) v mobilisation and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(10) Hurwitz 2002: manipulation and h and E v mobilisation and h and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(11) Hurwitz 2002: manipulation v mobilisation and h; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(12) Hurwitz 2002: manipulation v mobilisation and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(13) Hurwitz 2002: manipulation v mobilisation and h and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(14) Muller 2005: manipulation v acupuncture; duration: max 9 weeks and 18 sessions; follow up: 12 months; instrument: VAS(0 to10)*
(15) Muller 2005: manipulation v medication; duration: max 9 weeks, max 18 sessions; follow up: 12 months; instrument: VAS(0 to10)*

(Continued . . . )
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(. . .
Study or subgroup

Favours experimental
N

Control
Mean(SD)

Std. Mean Difference

N

Mean(SD)

Continued)

Std. Mean Difference

IV,Random,95% CI

IV,Random,95% CI

(3) Strunk 2008: manipulation v combined approach (CTA); duration: 2 weeks, 4 sessions; follow up: none; instrument: VAS (0 to 100)
(4) Bitterli 1977: manipulation (B) v w-cntl (C); duration: 3 weeks, 3 to 4 sessions; follow up: 12 weeks; instrument: VAS (0 to100)
(5) Chen 2007: manipulation v TENS; duration: 3 weeks, 10 sessions; follow up: 1 weeks; instrument: NRS (0 to10)
(6) Nilsson 1997: manipulation v soft tissue techniques; duration: 3 weeks, 6 sessions; follow up: 1 week; instrument: VAS (0 to 100)**
(7) Hurwitz 2002: manipulation v mobilisation; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(8) Hurwitz 2002: manipulation and heat (h) v mobilisation and h; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(9) Hurwitz 2002: manipulation and EMS (E) v mobilisation and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(10) Hurwitz 2002: manipulation and h and E v mobilisation and h and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(11) Hurwitz 2002: manipulation v mobilisation and h; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(12) Hurwitz 2002: manipulation v mobilisation and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(13) Hurwitz 2002: manipulation v mobilisation and h and E; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(14) Muller 2005: manipulation v acupuncture; duration: max 9 weeks and 18 sessions; follow up: 12 months; instrument: VAS(0 to10)*
(15) Muller 2005: manipulation v medication; duration: max 9 weeks, max 18 sessions; follow up: 12 months; instrument: VAS(0 to10)*

Analysis 1.4. Comparison 1 SINGLE CARE, Outcome 4 Cervical Manipulation vs Mobilisation: PAIN.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 4 Cervical Manipulation vs Mobilisation: PAIN

Study or subgroup

Experimental
N

Control
Mean(SD)

Std. Mean Difference

N

Mean(SD)

Weight

Std. Mean Difference

IV,Random,95% CI

IV,Random,95% CI

1 Multiple sessions: Intermediate-term follow-up
Hurwitz 2002 (1)

35

2.66 (2.72)

35

2.31 (1.97)

25.5 %

0.15 [ -0.32, 0.61 ]

Hurwitz 2002 (2)

30

1.73 (2.15)

33

3.33 (2.89)

24.1 %

-0.62 [ -1.12, -0.11 ]

Hurwitz 2002 (3)

34

1.82 (1.82)

34

2.18 (2.43)

25.2 %

-0.17 [ -0.64, 0.31 ]

Hurwitz 2002 (4)

34

2.85 (2.41)

34

2.15 (1.93)

25.2 %

0.32 [ -0.16, 0.80 ]

Total (95% CI)

133

100.0 %

-0.07 [ -0.47, 0.32 ]

136

Heterogeneity: Tau2 = 0.10; Chi2 = 7.94, df = 3 (P = 0.05); I2 =62%
Test for overall effect: Z = 0.37 (P = 0.71)

-1

-0.5

Favours experimental

0

0.5

1

Favours control

(1) Hurwitz 2002: manipulation v mobilisation; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(2) Hurwitz 2002: manipulation and heat and EMS v mobilisation and heat and EMS; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(3) Hurwitz 2002: manipulation and heat v mobilisation and heat; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(4) Hurwitz 2002: manipulation and EMS v mobilisation and EMS; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)

Manipulation or Mobilisation for Neck Pain (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

90

Analysis 1.5. Comparison 1 SINGLE CARE, Outcome 5 Cervical Manipulation vs same treatment in both
arms: PAIN Intensity.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 5 Cervical Manipulation vs same treatment in both arms: PAIN Intensity

Study or subgroup

Treatment

Control

n/N

n/N

4/17

5/12

Risk Ratio

Risk Ratio

M-H,Random,95% CI

M-H,Random,95% CI

1 Single session: short-term follow-up
Howe 1983 (1)

0.56 [ 0.19, 1.68 ]

0.05

0.2

1

favours treatment

5

20

favours control

(1) Howe 1983: manipulation v same treatment in both arms (medication); duration: 1 session; follow up: 3 weeks; instrument: total subjects

Analysis 1.6. Comparison 1 SINGLE CARE, Outcome 6 Cervical Manipulation vs Placebo: PAIN PRESSURE.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 6 Cervical Manipulation vs Placebo: PAIN PRESSURE

Study or subgroup

Treatment
N

Control

Std. Mean Difference

Mean(SD)

N

Mean(SD)

-4.8 (1.7)

5

-2.3 (2.2)

IV,Random,95% CI

Std. Mean Difference
IV,Random,95% CI

1 Single session: immediate follow-up
Vernon 1990 (1)

4

-1.11 [ -2.59, 0.37 ]

-4

-2

0

Favours treatment

2

4

Favours control

(1) Vernon 1990: manipulation (M) v placebo (S); duration: 1 session; follow-up: none; instrument: algometer (kg/cm)
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Analysis 1.7. Comparison 1 SINGLE CARE, Outcome 7 Cervical Manipulation vs Cntl or varied
comparisons: FUNCTION.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 7 Cervical Manipulation vs Cntl or varied comparisons: FUNCTION

Study or subgroup

Favours experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

Giles 1999 (1)

21

-10 (19.1)

9

-6 (26.61)

-0.18 [ -0.96, 0.60 ]

Giles 1999 (2)

21

-10 (19.1)

9

0 (19.78)

-0.50 [ -1.30, 0.29 ]

3

17.3 (4.6)

3

21.7 (9.3)

-0.48 [ -2.15, 1.19 ]

1 Multiple sessions: immediate follow-up

Strunk 2008 (3)

2 Multiple sessions: intermediate-term follow-up - manipulations v mobilisations
Hurwitz 2002 (4)

35

7.46 (6.66)

34

6.97 (7.64)

0.07 [ -0.40, 0.54 ]

Hurwitz 2002 (5)

34

5.47 (3.86)

34

6.44 (6.25)

-0.18 [ -0.66, 0.29 ]

Hurwitz 2002 (6)

34

8 (6.38)

34

5.85 (4.86)

0.37 [ -0.10, 0.85 ]

Hurwitz 2002 (7)

30

6.4 (6.92)

33

8.52 (8.08)

-0.28 [ -0.77, 0.22 ]

3 Multiple sessions: intermediate-term follow-up - manipulations v other treatment
Hurwitz 2002 (8)

35

7.46 (6.66)

33

6.44 (6.25)

0.16 [ -0.32, 0.63 ]

Hurwitz 2002 (9)

35

7.46 (6.66)

34

5.85 (4.86)

0.27 [ -0.20, 0.75 ]

Hurwitz 2002 (10)

35

7.46 (6.66)

33

8.52 (8.08)

-0.14 [ -0.62, 0.33 ]

Muller 2005 (11)

23

20 (43.67)

19

36 (43.67)

-0.36 [ -0.97, 0.25 ]

Muller 2005 (12)

23

20 (43.67)

20

24 (46.39)

-0.09 [ -0.69, 0.51 ]

4 Multiple sessions: long-term follow-up

-4

-2

0

Favours experimental

2

4

Favours control

(1) Giles 1999: manipulation (manip) vs acupuncture (acup); duration: 3-4 weeks, 6 session; follow up: none; instrument: NDI(0 to 50)*
(2) Giles 1999: manipulation vs medication; duration: 3-4 weeks, 6 session; follow up: none; instrument: NDI (0 to 50)*
(3) Strunk 2008: manipulation v combined approach (CTA); duration: 2 weeks, 4 sessions; follow up: none; instrument: VAS (0 to 100)
(4) Hurwitz 2002: manipulation v mobilisation; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(5) Hurwitz 2002: manipulation and heat (h) v mobilisation and h; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(6) Hurwitz 2002: manipulation and EMS (E) v mobilisation and E; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(7) Hurwitz 2002: manipulation and h and E v mobilisation and h and E; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(8) Hurwitz 2002: manipulation v mobilisation and h; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(9) Hurwitz 2002: manipulation v mobilisation E; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(10) Hurwitz 2002: manipulation v mobilisation and h and E; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(11) Muller 2005: manipulation v medication; duration: max 9 weeks and 18 sessions; follow up: 12 months; instrument: NDI(0 to 50)*
(12) Muller 2005: manipulation v acupuncture; duration: max 9 weeks and 18 sessions; follow up: 12 months; instrument: NDI(0 to 50)*
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Analysis 1.8. Comparison 1 SINGLE CARE, Outcome 8 Cervical Manipulation vs Mobilisation/comparison:
FUNCTION - Manipulation vs Mobilisation - short term follow-up.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 8 Cervical Manipulation vs Mobilisation/comparison: FUNCTION - Manipulation vs Mobilisation - short term follow-up

Study or subgroup

Experimental
N

Control
Mean(SD)

Std. Mean Difference

N

Mean(SD)

Weight

Std. Mean Difference

IV,Random,95% CI

IV,Random,95% CI

1 Multiple sessions: intermediate-term follow-up
Hurwitz 2002 (1)

35

7.46 (6.66)

34

6.97 (7.64)

25.7 %

0.07 [ -0.40, 0.54 ]

Hurwitz 2002 (2)

34

5.47 (3.86)

34

6.44 (6.25)

25.4 %

-0.18 [ -0.66, 0.29 ]

Hurwitz 2002 (3)

34

8 (6.38)

34

5.85 (4.86)

25.1 %

0.37 [ -0.10, 0.85 ]

Hurwitz 2002 (4)

30

6.4 (6.92)

33

8.52 (8.08)

23.9 %

-0.28 [ -0.77, 0.22 ]

Total (95% CI)

133

100.0 %

0.00 [ -0.29, 0.28 ]

135

Heterogeneity: Tau2 = 0.02; Chi2 = 4.20, df = 3 (P = 0.24); I2 =29%
Test for overall effect: Z = 0.01 (P = 0.99)
Test for subgroup differences: Not applicable

-0.5

-0.25

Favours experimental

0

0.25

0.5

Favours control

(1) Hurwitz 2002: manipulation v mobilisation; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(2) Hurwitz 2002: manipulation and heat v mobilisation and heat; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(3) Hurwitz 2002: manipulation and EMS v mobilisation and EMS; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
(4) Hurwitz 2002: manipulation and heat and EMS v mobilisation and heat and EMS; duration: NR; follow up: 6 month; instrument: NDI (0 to 50)
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Analysis 1.9. Comparison 1 SINGLE CARE, Outcome 9 Cervical Manipulation vs Mobilisation/comparison:
PATIENT SATISFACTION.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 9 Cervical Manipulation vs Mobilisation/comparison: PATIENT SATISFACTION

Study or subgroup

Experimental
N

Control
Mean(SD)

Std. Mean Difference

N

Mean(SD)

Weight

Std. Mean Difference

IV,Random,95% CI

IV,Random,95% CI

1 Multiple sessions: short-term follow-up - manipulation v mobilisation
Hurwitz 2002 (1)

39

36.49 (6.47)

39

38.28 (6.4)

14.4 %

-0.28 [ -0.72, 0.17 ]

Hurwitz 2002 (2)

40

38.78 (5.99)

36

38.08 (6.11)

14.2 %

0.11 [ -0.34, 0.57 ]

Hurwitz 2002 (3)

37

38 (6.32)

37

37.27 (7.36)

13.8 %

0.11 [ -0.35, 0.56 ]

Hurwitz 2002 (4)

37

38.87 (5.25)

38

38.08 (6.01)

14.0 %

0.14 [ -0.31, 0.59 ]

56.4 %

0.02 [ -0.21, 0.24 ]

Subtotal (95% CI)

153

150

Heterogeneity: Tau2 = 0.0; Chi2 = 2.25, df = 3 (P = 0.52); I2 =0.0%
Test for overall effect: Z = 0.16 (P = 0.87)
2 Multiple sessions: short-term follow-up - manipulation v other treatment
Hurwitz 2002 (5)

40

38.78 (5.99)

39

38.28 (6.4)

14.8 %

0.08 [ -0.36, 0.52 ]

Hurwitz 2002 (6)

40

38.78 (5.99)

37

37.27 (7.36)

14.3 %

0.22 [ -0.22, 0.67 ]

Hurwitz 2002 (7)

40

38.78 (5.99)

38

38.08 (6.01)

14.6 %

0.12 [ -0.33, 0.56 ]

43.6 %

0.14 [ -0.12, 0.40 ]

100.0 %

0.07 [ -0.10, 0.24 ]

Subtotal (95% CI)

120

114

Heterogeneity: Tau2 = 0.0; Chi2 = 0.22, df = 2 (P = 0.90); I2 =0.0%
Test for overall effect: Z = 1.06 (P = 0.29)

Total (95% CI)

273

264

Heterogeneity: Tau2 = 0.0; Chi2 = 2.94, df = 6 (P = 0.82); I2 =0.0%
Test for overall effect: Z = 0.82 (P = 0.41)

-0.5

-0.25

Favours experimental

0

0.25

0.5

Favours control

(1) Hurwitz 2002: manipulation and heat v mobilisation and heat; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
(2) Hurwitz 2002: manipulation v mobilisation; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
(3) Hurwitz 2002: manipulation and EMS v mobilisation and EMS; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
(4) Hurwitz 2002: manipulation and heat and EMS v mobilisation and heat and EMS; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
(5) Hurwitz 2002: manipulation v mobilisation and heat; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
(6) Hurwitz 2002: manipulation v mobilisation and EMS; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
(7) Hurwitz 2002: manipulation v mobilisation and heat and EMS; duration: NR; follow up: 4 weeks; instrument: patient satisfaction (10 to 50)
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Analysis 1.10. Comparison 1 SINGLE CARE, Outcome 10 Thoracic Manipulation vs Cntl: PAIN.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 10 Thoracic Manipulation vs Cntl: PAIN

Study or subgroup

Experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

Cleland 2005 (1)

19

26.1 (17.2)

17

43.5 (19.5)

-0.93 [ -1.62, -0.24 ]

Krauss 2008 (2)

22

0.688 (1.03)

10

0.67 (1.16)

0.02 [ -0.73, 0.77 ]

Krauss 2008 (3)

22

1.5 (2.88)

10

-0.1 (0.224)

0.65 [ -0.12, 1.41 ]

Gonzalez-Iglesias 2009 (4)

23

20.2 (8.2)

22

44.7 (5.5)

-3.43 [ -4.38, -2.49 ]

Parkin-Smith 1998 (5)

15

17.71 (18.41)

15

13.18 (10.56)

0.29 [ -0.43, 1.01 ]

Fernandez 2004a (6)

44

-2.27 (0.87)

44

-1.66 (0.91)

-0.68 [ -1.11, -0.25 ]

Gonzalez-Iglesias 2009 (7)

23

21.5 (10.6)

22

42.2 (7.7)

-2.19 [ -2.94, -1.44 ]

24

2.9 (2.8)

17

4.3 (2.7)

-0.50 [ -1.13, 0.13 ]

1 Single session: immediate follow-up

2 Multiple sessions: immediate follow-up

3 Multiple sessions: short-term follow-up

4 Multiple sessions: long-term follow-up
Savolainen 2004 (8)

-4

-2

Favours experimental

0

2

4

Favours control

(1) Cleland 2005: manipulation v placebo; duration: 1 session; follow up: none; instrument: VAS (0 to100)
(2) Krauss 2008: manipulation (TSM) v no treatment; duration:1 session; follow up: none; instrument: 9 point faces scale *
(3) Krauss 2008: manipulation (TSM) v no treatment: duration:1 session; follow up: none; instrument: 9 point faces scale**
(4) Gonzalez-Isglesias 2009: manipulation v ETT both arms; duration: 3 weeks, 5 sessions; follow up: none; instrument: VAS (0 to100)
(5) Parkin-Smith 1998: T/S manipulation v C/S manipulation both arms; duration: 3 weeks, 6 sessions; follow up: none; instrument:NRS101
(6) Fernandez 2004a: manipulation v PT both arms; duration: 2 weeks, 15 sessions; follow up: none; instrument: VAS (0-10)
(7) Gonzalez-Iglesias 2009: manipulation v ETT both arms; duration: 3 weeks, 5 sessions; follow up: 4 weeks; instrument: VAS (0 to 100)
(8) Savolainen 2004: manipulation v instructed exercise; duration: NR; follow up 52 weeks; instrument: VAS - current pain (0 to 10)
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Analysis 1.11. Comparison 1 SINGLE CARE, Outcome 11 Cervical Mobilisation vs Comparison: PAIN.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 11 Cervical Mobilisation vs Comparison: PAIN

Study or subgroup

Experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

10

5.8 (2.1)

10

7.4 (1.8)

-0.78 [ -1.70, 0.13 ]

38.5 (26.71)

8

27.8 (30.37)

0.36 [ -0.58, 1.30 ]

1 Multiple sessions: immediate follow-up
Coppieters 2003 (1)

2 Multiple sessions: short-term follow-up
Bitterli 1977 (2)

10

3 Multiple sessions: intermediate-term follow-up
Hurwitz 2002 (3)

35

2.31 (1.97)

34

1.82 (1.82)

0.26 [ -0.22, 0.73 ]

Hurwitz 2002 (4)

35

2.31 (1.97)

34

2.85 (2.41)

-0.24 [ -0.72, 0.23 ]

Hurwitz 2002 (5)

35

2.31 (1.97)

30

1.73 (2.15)

0.28 [ -0.21, 0.77 ]

David 1998 (6)

22

29 (26.31)

29

38 (27.46)

-0.33 [ -0.89, 0.23 ]

-4

-2

0

Favours experimental

2

4

Favours control

(1) Coppieters 2003: mobilisation (neural dynamic mobilisation) v pulsed ultrasound; duration: 1 session; follow up: none; instrument: NRS-101
(2) Bitterli 1977: manipulation and mobilisation (A) v manipulation (B); duration: 3 weeks, 3 to 4 sessions; follow up: 12 weeks; instrument: VAS (0 to 100)
(3) Hurwitz 2002: mobilisation v manipulation and heat; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(4) Hurwitz 2002: mobilisation v manipulation and EMS; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(5) Hurwitz 2002: mobilisation v manipulation and heat and EMS; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(6) David 1998: mobilisations (PT) v acupuncture (A); duration: 6 weeks, 6 sessions; follow up: 24 weeks; instrument: VAS (0 to 100)
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Analysis 1.12. Comparison 1 SINGLE CARE, Outcome 12 Cervical Mobilisation one technique vs another
technique: PAIN.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 12 Cervical Mobilisation one technique vs another technique: PAIN

Study or subgroup

Experimental

Control

Std. Mean Difference
IV,Random,95% CI

Std. Mean Difference

N

Mean(SD)

N

Mean(SD)

IV,Random,95% CI

Kanlayanaphotporn 2009 (1)

30

-10.8 (11.4)

30

-12.3 (12.4)

0.12 [ -0.38, 0.63 ]

Kanlayanaphotporn 2009 (2)

30

-16.7 (17.6)

30

-16.9 (16)

0.01 [ -0.49, 0.52 ]

Kanlayanaphotporn 2009a (3)

30

-21.9 (17.9)

30

-12.7 (16.6)

-0.53 [ -1.04, -0.01 ]

Kanlayanaphotporn 2009a (4)

30

-18.3 (19.6)

30

-13 (11.6)

-0.32 [ -0.83, 0.18 ]

1 Multiple sessions: immediate follow-up

-4

-2

Favours experimental

0

2

4

Favours control

(1) Kanlayanaphotporn 2009a: ipsilateral PA v random PA; duration: 1 session; follow up: none; instrument: VAS (0 to 100)**
(2) Kanlayanaphotporn 2009: ipsilateral PA v random PA; duration: 1 session; follow up: none; instrument: VAS (0 to 100)*
(3) Kanlayanaphotporn 2009b: central PA v random PA; duration: 1 session; follow up: none; instrument: VAS (0 to100)*
(4) Kanlayanaphotporn 2009b : central PA v random PA; duration: 1 session; follow up: none; instrument: VAS (0 to 100)**
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Analysis 1.13. Comparison 1 SINGLE CARE, Outcome 13 Cervical Mobilisation one technique vs another
technique: PAIN.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 13 Cervical Mobilisation one technique vs another technique: PAIN

Study or subgroup

Treatment

Control

n/N

n/N

Risk Ratio

Risk Ratio

M-H,Random,95% CI

M-H,Random,95% CI

1 PA vs other mobilisation: multiple sessions: immediate follow-up
Egwu 2008 (1)

5/24

10/23

0.48 [ 0.19, 1.19 ]

Egwu 2008 (2)

5/24

10/24

0.50 [ 0.20, 1.25 ]

Egwu 2008 (3)

5/24

3/24

1.67 [ 0.45, 6.21 ]

2 AP vs other mobilisation: multiple sessions: immediate follow-up
Egwu 2008 (4)

3/24

10/24

0.30 [ 0.09, 0.96 ]

Egwu 2008 (5)

3/24

10/23

0.29 [ 0.09, 0.91 ]

Egwu 2008 (6)

3/24

5/24

0.60 [ 0.16, 2.23 ]

0.01

0.1

1

favours treatment

10

100

favours control

(1) Egwu 2008: PAUP v. COR; duration: max 4 weeks and 12 sessions; follow up: none; instrument: categories*
(2) Egwu 2008: PAUP v. TOP; duration: max 4 weeks and 12 sessions; follow up: none; instrument: categories*
(3) Egwu 2008: PAUP v. APUP; duration: max 4 weeks and 12 sessions; follow up: none; instrument: categories*
(4) Egwu 2008: APUP v TOP; duration: max 4 weeks and 12 sessions; follow up: none; instrument:categories*
(5) Egwu 2008: APUP v COR; duration: max 4 weeks and 12 sessions; follow up: none; instrument: categories*
(6) Egwu 2008: APUP v PAUP; duration: max 4 weeks and 12 sessions; follow up: none; instrument: categories*
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Analysis 1.14. Comparison 1 SINGLE CARE, Outcome 14 Cervical Mobilisation vs Comparison:
FUNCTION.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 14 Cervical Mobilisation vs Comparison: FUNCTION

Study or subgroup

Experimental
N

Control
Mean(SD)

Std. Mean Difference

N

Mean(SD)

Weight

Std. Mean Difference

IV,Random,95% CI

IV,Random,95% CI

1 Multiple sessions: intermediate-term follow-up
Hurwitz 2002 (1)

35

6.97 (7.64)

34

5.47 (3.86)

33.9 %

0.24 [ -0.23, 0.72 ]

Hurwitz 2002 (2)

35

6.97 (7.64)

30

6.4 (6.92)

32.0 %

0.08 [ -0.41, 0.56 ]

Hurwitz 2002 (3)

35

6.97 (7.64)

34

8 (6.38)

34.1 %

-0.14 [ -0.62, 0.33 ]

Total (95% CI)

105

100.0 %

0.06 [ -0.22, 0.33 ]

98

Heterogeneity: Tau2 = 0.0; Chi2 = 1.30, df = 2 (P = 0.52); I2 =0.0%
Test for overall effect: Z = 0.41 (P = 0.68)
Test for subgroup differences: Not applicable

-4

-2

Favours experimental

0

2

4

Favours control

(1) Hurwitz 2002: mobilisation v manipulation and heat; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(2) Hurwitz 2002: mobilisation v manipulation and heat and EMS; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)
(3) Hurwitz 2002: mobilisation v manipulation and EMS; duration: NR; follow up: 6 month; instrument: NRS (0 to 10)

Analysis 1.15. Comparison 1 SINGLE CARE, Outcome 15 Cervical Mobilisation one technique vs another
technique: GLOBAL PERCIEVED EFFECT.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 15 Cervical Mobilisation one technique vs another technique: GLOBAL PERCIEVED EFFECT

Study or subgroup

Treatment

Control

n/N

n/N

Risk Ratio

Risk Ratio

Kanlayanaphotporn 2009 (1)

19/30

17/30

1.12 [ 0.74, 1.69 ]

Kanlayanaphotporn 2009a (2)

19/30

21/30

0.90 [ 0.63, 1.30 ]

M-H,Random,95% CI

M-H,Random,95% CI

1 Single session: immediate follow-up

0.2

0.5

Favours experimental

1

2

5

Favours control

(1) Kanlayanphotporn 2009: ipsilateral posterior/anterior v random posterior/anterior; duration: 1 session; follow up: none; instrument: GPE
(2) Kanlayanphotporn (2009b) 2009:central posterior/anterior (PAMob) v random posterior/anterior (RMob); duration: 1 session; follow up: none; instrument: GPE
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Analysis 1.16. Comparison 1 SINGLE CARE, Outcome 16 Cervical Mobilisation vs Comparison: PATIENT
SATISFACTION.
Review:

Manipulation or Mobilisation for Neck Pain

Comparison: 1 SINGLE CARE
Outcome: 16 Cervical Mobilisation vs Comparison: PATIENT SATISFACTION

Study or subgroup

Experimental
N

Control

Std. Mean Difference

Mean(SD)

N

Mean(SD)

Weight

IV,Random,95% CI

Std. Mean Difference
IV,Random,95% CI

1 Multiple sessions: short-term follow-up
Hurwitz 2002 (1)

35

38.08 (6.11)

30

38.87 (5.25)

31.9 %

-0.14 [ -0.62, 0.35 ]

Hurwitz 2002 (2)

35

38.08 (6.11)

34

36.49 (6.47)

33.9 %

0.25 [ -0.22, 0.72 ]

Hurwitz 2002 (3)

35

38.08 (6.11)

34

38 (6.32)

34.2 %

0.01 [ -0.46, 0.48 ]

Total (95% CI)

105

100.0 %

0.05 [ -0.23, 0.32 ]

98

Heterogeneity: Tau2 = 0.0; Chi2 = 1.27, df = 2 (P = 0.53); I2 =0.0%
Test for overall effect: Z = 0.32 (P = 0.75)
Test for subgroup differences: Not applicable

-1

-0.5

Favours experimental

0

0.5

1

Favours control

(1) Hurwitz 2002: mobilisation v manipulation and heat and EMS; duration: NR; follow up: 4 weeks; instrument: NRS (0 to 10)
(2) Hurwitz 2002: mobilisation v manipulation and heat; duration: NR; follow up: 4 weeks; instrument: NRS (0 to 10)
(3) Hurwitz 2002: mobilisation v manipulation and EMS; duration: NR; follow up: 4 weeks; instrument: NRS (0 to 10)

ADDITIONAL TABLES
Table 1. Calculations for Treatment Advantage and Number-needed-to-treat

Term

Definiton

Percent Treatment Advantage (%)

Calculation of the clinically important difference or change on a percent scale was estimated as
follows. Karlberg 1996 data are used in this example:
The assumption made was that a positive mean/median value is improvement and a negative
value 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]
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Table 1. Calculations for Treatment Advantage and Number-needed-to-treat

(Continued)

% 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]
divided by the control baseline [56] which equals 1.8%
Treatment advantage = 42.6% - 1.8% = 40.8%.
Number-needed-to-treat (NNT)

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 one. 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 equals 17.4/10.0 equals 1.74 which
gives an area under the normal curve of 0.9591.
• for the control group: z = (-5.6 + 1.0)/20.0 equals -4.6/20.0 equals -0.23 which gives an
area under the normal curve of 0.4090.
NNT = 1 divided by the difference of the areas under the normal curve (experimental group control group)
• 0.9591 - 0.4090 = 0.5500
• therefore, NNT equals 1 divided by 0.5500 = 1.81 or 2 when grown to the lowest integer.

Table 2. NNT & Treatment Advantage

Author/Comparison

NNT

Advantage (%)

Martinez-Segura 2006,
outcome: pain

2 [clinically important pain reduction]

54%

Cleland 2005
outcome: pain

5 [clinically important pain reduction]

29%

Fernandez 2004a
outcome: pain

unable to calculate because baseline data
not reported
(author was unable to provide these data)

Gonzalez-Iglesias 2009
outcome: pain

7 [clinically important pain reduction]

Gonzalez-Iglesias 2009
outcome: function

5 [clinically important functional improve- 40.6%
ments]

Martinez-Segura 2006
outcome: pain

2 [clinically important pain reduction]
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APPENDICES

Appendix 1. MEDLINE search strategy
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.
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

Appendix 2. Criteria for a judgment of yes for the sources of risk of bias
1. Was the method of randomisation adequate?
A random (unpredictable) assignment sequence. 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 different colours, drawing of ballots with the study group labels from
a dark bag, computer-generated random sequence, pre-ordered sealed envelops, sequentially-ordered vials, telephone call to a central
office, and pre-ordered list of treatment assignments
Examples of inadequate methods are: alternation, birth date, social insurance/security number, date in which they are invited to
participate in the study, and hospital registration number
2. Was the treatment allocation concealed?
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Assignment generated by an independent person not responsible for determining the eligibility of the patients. This person has no
information about the persons included in the trial and has no influence on the assignment sequence or on the decision about eligibility
of the patient.
Was knowledge of the allocated interventions adequately prevented during the study?
3. Was the patient blinded to the intervention?
This item should be scored “yes” if the index and control groups are indistinguishable for the patients or if the success of blinding was
tested among the patients and it was successful.
4. Was the care provider blinded to the intervention?
This item should be scored “yes” if the index and control groups are indistinguishable for the care providers or if the success of blinding
was tested among the care providers and it was successful
5. Was the outcome assessor blinded to the intervention?
Adequacy of blinding should be assessed for the primary outcomes. This item should be scored “yes” if the success of blinding was
tested among the outcome assessors and it was successful or:
• for patient-reported outcomes in which the patient 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 visit and that supposes a contact between participants and outcome
assessors (e.g., clinical examination): the blinding procedure is adequate if patients are blinded, and the treatment or adverse effects
of the 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 the treatment or adverse effects of the treatment cannot be noticed when assessing the main outcome
• for outcome criteria that are clinical or therapeutic events that will be determined by the interaction between patients 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”
• for outcome criteria that are assessed from data of the medical forms: the blinding procedure is adequate if the treatment or
adverse effects of the treatment cannot be noticed on the extracted data
Were incomplete outcome data adequately addressed?
6. Was the drop-out 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 drop-outs 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,
not supported by literature).
7. Were all randomized participants analysed in the group to which they were allocated?
All randomized patients are reported/analyzed in the group they were allocated to by randomization for the most important moments
of effect measurement (minus missing values) irrespective of non-compliance and co-interventions.
8. Are reports of the study free of suggestion of selective outcome reporting?
In order to receive a ‘yes’, the review author determines if all the results from all pre-specified outcomes have been adequately reported
in the published report of the trial. This information is either obtained by comparing the protocol and the report, or in the absence
of the protocol, assessing that the published report includes enough information to make this judgment.
Other sources of potential bias:
9. Were the groups similar at baseline regarding the most important prognostic indicators?
In order to receive a “yes”, groups have to be similar at baseline regarding demographic factors, duration and severity of complaints,
percentage of patients with neurological symptoms, and value of main outcome measure(s).
10. Were co-interventions avoided or similar?
This item should be scored “yes” if there were no co-interventions or they were similar between the index and control groups.
11. Was the compliance acceptable in all groups?
The reviewer determines if the compliance with the interventions is acceptable, based on the reported intensity, duration, number
and frequency of sessions for both the index intervention and control intervention(s). For example, physiotherapy treatment is usually
administered over several sessions; therefore it is necessary to assess how many sessions each patient attended. For single-session
interventions (for ex: surgery), this item is irrelevant.
12. Was the timing of the outcome assessment similar in all groups?
Manipulation or Mobilisation for Neck Pain (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

103

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 the Cochrane Handbook 2008 of Systematic Reviews of Interventions.

Appendix 3. Data imputation rules
The preliminary assumption made for imputation of missing values was that data were missing completely at random (Little 1987).
In other words, it was assumed that data were not missing due to some factors confounded with the treatment effect.
Sloop 1982
Since information was solely available on change scores:
• change score treatment (T) is the difference between follow-up treatment pain score (mFT) and baseline treatment pain score
(mBT);
• change score control (C) is the difference 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 difference was calculated with the assumption that there were no baseline differences in scores (EB = 00). For the conversion,
the mean post-score difference was assumed to be due to a difference in post-score values (EF), which then equals the post-follow-up
difference (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 the 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
studies lead to clinically different decisions or recommendations. Review authors use their judgment to decide if there is inconsistency
when only one study leads to clinically different decision or recommendation.
Directness (generalizability) 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 number of studies, patients and events for each outcome. Imprecise data is 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 sufficiently wide that the estimate is consistent with
conflicting recommendations. For rare events one should consider the confidence interval around the risk difference rather than the
confidence interval around the relative risk
• Multiple studies not combined in a meta-anlaysis: the total sample size is underpowered to detect a clinically significant
difference between those who received the index intervention compared to those who received the control intervention. In this case, a
post-hoc sample size calculation should be performed to determine the adequate sample size for each outcome
Reporting (Publication) bias should only be considered present if there is actual evidence of reporting bias rather than only speculation
about reporting bias. The Cochrane Reporting Bias Methods Group describes the following types of Reporting Bias and Definitions:
• Publication Bias: the publication or non publication of research findings, depending on the nature and direction of the results.
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• Time Lag Bias: the rapid or delayed publication of research findings, depending on the nature and direction of the results.
• Language Bias: the publication of research findings in a particular language, depending on the nature and direction of the results.
• Funding Bias: the reporting of research findings, depending on how the results accord with the aspirations of the funding body.
• Outcome Variable Selection Bias: the selective reporting of some outcomes but not others, depending on the nature and
direction of the research findings.
• Developed Country Biases: the non publication or non indication of findings, depending on whether the authors were based in
developed or in developing countries.

WHAT’S NEW
Last assessed as up-to-date: 7 July 2009.

Date

Event

Description

6 April 2010

Amended

new references added to ’other references’ (Karlberg 1996; Souvlis 2004) and NNT definition clarified.

HISTORY
Protocol first published: Issue 1, 2003
Review first published: Issue 2, 2003

Date

Event

Description

11 November 2009

New citation required and conclusions have changed

Conclusions were changed because they only dealt
with the results from trials that examined the effects
of single modalities

8 July 2009

New search has been performed

The literature search was updated and the scope was
changed to only include trials with manipulation or
mobilisation as single modalities. 32 publications, reporting on 27 trials were included in this update

25 November 2006

New citation required and conclusions have changed

The evidence did not favour a course of manipulation
or mobilisation done alone or in combination with
various other physical medicine agents for pain, function, and global perceived effect. However, the combined effect of manipulation, mobilisation or soft tissue work may be beneficial for global perceived effect
and patient satisfaction, at least in the short term. Mobilisation or manipulation combined with exercise, delivered as part of a program, had lasting and clinically
important benefit for pain relief, function improvement and global perceived effect in subacute/chronic
mechanical neck disorder with or without headache.
The addition of thoracic manipulation may be benefi-
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(Continued)

cial for neck pain relief in (sub)acute whiplash-associated disorders. 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. There was insufficient evidence to draw conclusions for neck disorder with radicular findings
25 November 2006

New search has been performed

15 new RCTs have been added since the last review
was published in 2004
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