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     Neck pain (NP) is experienced by people of all ages and 
both sexes. 1  1-year prevalence of persistent symptoms 
range from 1.7% to 11.5% in the general population, 

being responsible for most of the social and economic costs of 
this condition. 2  

 NP is multifactorial in its aetiology  3  ,  4  and factors con-
tributing to its development include age, sex, history of NP, 
the occurrence of other musculoskeletal problems, poor pos-
ture, repetitive strain, poor self-rated health, and social and 
psychological factors. 3  ,  4  Research links persistent NP to psy-
chological factors, including cognitive distress, anxiety, and 
depressed mood. 5  These factors may play a role in the chro-
nicity of symptoms and may contribute to a downward spiral 
of increasing avoidance, disability, and pain. 6  ,  7  
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 Cognitive-behavioral treatment (CBT) is a psychological 
management strategy that may be useful for subacute and 
chronic NP presented by treating the associated psychologi-
cal and behavioral factors as described above, alone or in 
conjunction with other therapeutic modalities ( e.g. , exercise, 
physical modalities). CBT encompasses a wide set of interven-
tions conducted by health professionals that include cognitive 
reconditioning ( e.g. , cognitive restructuring, imagery, atten-
tion diversion, relaxation techniques) and behavioral modi-
fi cations of specifi c activities ( e.g. , operant treatment, pacing, 
graded exposure approaches) to modify and/or reduce the 
impact of pain and physical and psychosocial disability and to 
overcome barriers to physical and psychosocial recovery. 8–12  
CBT works by modifying maladaptive and dysfunctional 
thoughts ( e.g. , catastrophising, kinesiophobia) and improv-
ing mood ( e.g. , anxiety and depression), leading to gradual 
changes in maladapted cognitions and illness behaviours. 
Participants are assisted in transferring attention from erratic 
thoughts and fears to adaptive thought patterns, increasing 
the level of activity by means of pacing and graded exposure 
to situations they had previously avoided. Acquisition of 
adaptive coping strategies is promoted through communica-
tion between the health professionals and the patient, and the 
defi nition of realistic goals is provided. 8–12  

 CBT is commonly used in the management of persistent 
low back pain. 13  However, it is still debated whether treating 
cognitive and behavioral factors in patients with subacute and 
chronic NP can lead to clinically meaningful changes in dis-
ability, dysfunctional thoughts, pain and quality of life. 

 Therefore, this review was undertaken to determine the 
effects of CBT among individuals with subacute and chronic 
NP. This article is adapted from a recent Cochrane review. 14    

 MATERIAL AND METHODS 
 We included randomized-controlled trials (RCTs) recruiting 
adults with a clinical diagnosis of subacute ( i.e. , a documented 
history of pain lasting for  > 1 mo and  < 3 mo) or chronic 
NP ( i.e. , a documented history of pain lasting for  > 3 mo). 
The following comparisons were specifi cally investigated: 
CBT  versus  placebo, no treatment, or waiting list controls; 
CBT  versus  other types of interventions; CBT in addition to 
another intervention ( e.g. , physiotherapy)  versus  the other 
intervention alone. 

 CBT encompasses a wide set of interventions, including 
cognitive reconditioning and behavioral modifi cations of 
specifi c activities to modify and/or reduce the impact of pain 
and physical and psychosocial disability. 8–12  Only trials that 
specifi ed the use of treatment based on cognitive-behavioral 
principles were considered eligible. Simple psychologically-
oriented pain management strategies were not considered a 
true cognitive-behavioral treatment.  

 Outcome Measures 
 Pain, measured by a visual analogue scale (VAS) or a numeri-
cal rating scale (NRS), was chosen as primary outcome. As 
secondary outcomes we considered: disability ( e.g. , Neck Dis-
ability Index); psychological indicators, such as fear of pain, 

kinesiophobia, catastrophising, coping strategies, anxiety, 
depression; global improvement or perceived recovery; quality 
of life ( e.g. , Short-Form Health Survey Questionnaire); return 
to work; satisfaction with treatment ( e.g. , Global Perceived 
Effect); adverse events; reduction in frequency or number of 
medications used. Trials must have reported on at least 1 of 
the above-mentioned outcomes. Outcomes measured clos-
est to 4 weeks, 6 months, and 1 year were considered short-, 
intermediate-, and long-term follow-up, respectively.   

 Search Methods for Identifi cation of Studies 
 We searched the following databases from inception to 
November, 2014: Cochrane Central Register of Controlled 
Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, Psy-
cINFO, SCOPUS, Web of Science, PubMed, ClinicalTrials.
gov, and World Health Organization International Clinical 
Trials Registry. The reference lists of all included studies and 
systematic reviews pertinent to this topic were also screened. 

 We used the search strategy recommended by the Cochrane 
Back Review Group. 15  The exact search strategy is available 
upon request from the primary author.   

 Selection of Studies 
 5 teams of 2 authors each (MM-CC; EA-LM; BR-RF; MR-SG; 
and SF-GZ) independently screened the search results by 
reading titles and abstracts. All potentially relevant articles 
were retrieved for full text assessment. If there was disagree-
ment between authors, it was resolved through discussion. 
If consensus could not be reached, a third author (LM) was 
consulted.   

 Data Extraction and Management 
 2 authors (RF and MR) independently extracted informa-
tion concerning methods, participants, interventions, and 
outcomes measures, using a customised data extraction form. 
Measures of effect were extracted in the form of follow-up 
(postintervention) measurements or change scores from base-
line in all intervention and control groups.   

 Risk of Bias Assessment 
 2 review authors (EA and MM) independently assessed the 
risk of bias (RoB) of each included RCT using the 12 criteria 
recommended by the Cochrane Back Review Group. 15  For 
each study, each criterion was assessed as “low risk”, “high 
risk” or “unclear”. Studies were judged as having a “low” 
overall risk of bias when greater than equal to 6 criteria were 
met in the absence of other serious methodological weakness.   

 Measures of Treatment Effect 
 We considered separately the effects of CBT for populations 
with subacute and chronic NP. 

 Data were analyzed using Review Manager 5. We assessed 
the treatment effects using for dichotomized outcomes the 
risk ratio (RR), and for continuous outcomes the mean differ-
ence (MD) or the standardized mean difference (SMD), when 
the outcome was measured using different instruments, along 
with 95% confi dence intervals. For dichotomous outcomes, 



an RR less than 1 indicated that CBT resulted in greater 
improvement than the comparison therapy. For continuous 
outcomes, a negative effect size indicated that CBT was more 
benefi cial than the comparison therapy. 

 The clinical relevance of each included trial was indepen-
dently assessed by 2 review authors (MM and SG) using the 
5 questions recommended by the Cochrane Back Review 
Group. 15  A clinically important treatment effect for the 
primary outcome was achieved if improvement of greater 
than equal to 2.5 points was seen on a 0 to 10 VAS/NRS 
scale; a 25% relative improvement was taken into account 
as a clinically important treatment effect for all secondary 
outcomes. 16–18    

 Missing Data 
 Missing data were treated according to whether data were 
“missing at random” or “not missing at random.” In relation 
to the former, we analyzed available data and ignored missing 
data. When standard deviations (SD) were not reported, we 
used imputation  15 : for each outcome SD was computed as 
the pooled SD from all other trials in the same meta-analysis 
by treatment group. When the proportion of trials missing 
variability data for a particular outcome was high ( > 20%), 
or when data were not missed at random, the analysis was 
conducted only on available data.   

 Assessment of Heterogeneity 
 Statistical heterogeneity was assessed using the I 2  statistic and 
the  χ  2  test. For the meta-analysis, we used a fi xed-effect model 
if trials were suffi ciently homogeneous (I 2  <  25%) and a ran-
dom-effects model if trials presented moderate levels of het-
erogeneity (25%  <  I 2  <  75%). If considerable between-group 
statistical heterogeneity was detected (I 2  >  75%), a meta-anal-
ysis was not performed.   

 Assessment of Reporting Biases 
 We checked for inconsistencies between the information 
presented in clinical trial registries and that provided in pub-
lished reports of trials. We also planned to use funnel plots 
to explore the likelihood of reporting biases when at least 10 
studies were included in the meta-analysis and studies were 
not of similar size. However, due to the small number of iden-
tifi ed studies, this analysis was not performed.   

 Data Synthesis 
 The results from individual trials were combined when pos-
sible through a meta-analysis. This pooling of the data (if 
applicable) was dependent on the level of heterogeneity of 
retrieved studies. 

 Regardless of whether available homogeneous data were 
pooled in a meta-analysis, the overall quality of the evidence 
was assessed for each outcome using the GRADE approach 
(GRADEpro. Version on  www.gradepro.org . McMaster Uni-
versity, 2014). Thequality of the evidence was based on 5 
factors: study design and limitations, consistency of results, 
directness (generalizability), precision (suffi cient data), and 
reporting of results across all studies that measured that 

particular outcome. The quality starts at “high” when high-
quality RCTs provide results for the outcome and is reduced 
by 1 level for each of the factors not met. 

 “Summary of fi ndings” tables were created for pain, dis-
ability, and kinesiophobia. 2 separate tables were prepared, 1 
for subacute and 1 for chronic NP, each of them reported the 
results of the most important comparison, selected on the basis 
of the number of studies and on the time point of the follow-up 
(the longer the follow-up, the more preferred the comparison).    

 RESULTS 
 From 4193 articles identifi ed by the search strategy, 10 RCTs 
(from 14 reports) were included in this review, 19–28  as shown 
in  Figure 1 .   

 Characteristics of Included Studies 
 In total, 337 subjects with subacute NP were examined in 2 
studies, 23  ,  24  whereas 499 participants with chronic NP were 
included in the remaining 8 studies. 

 4 studies (225 subjects)  19  ,  24  ,  26  ,  28  compared some type of 
CBT with no treatment. The experimental interventions con-
sisted of an individually trauma-focused CBT based on the 
Australian Guidelines for the treatment of Acute Stress Dis-
order and Posttraumatic Stress Disorder  19 ; an educational 
booklet plus skill training and pacing and graded exposure 
therapy in one-on-one format  24 ; cervicothoracic stabilization, 

   Figure 1.    Study fl ow diagram.  
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relaxation training, behavioral support, eye fi xation exercises 
and seated wobble-board training, 26  and an individual train-
ing aimed at increasing psychological fl exibility by means of 
pain education, values assessment, shifting perspective, expo-
sure, acceptance and diffusion. 28  

 5 studies (506 subjects)   20,23,24,26,27   compared CBT with 
other types of treatment. CBT consisted of applied relaxation 
training, coping strategies, body awareness exercises and the-
oretical information about anatomy, aetiology, physiology, 
and management of pain and stress  20 ; a behavioral graded 
program, focused on decrease in pain behaviour, increase in 
“healthy” behaviour, and improvement of function, with no 
attention to pain reduction  23 ; and a behaviour graded activ-
ity, including pain and pain-related beliefs management, pac-
ing and graded exposure to exercises. 27  

 Finally, 3 studies (200 subjects)  21,    22,    25  compared CBT in 
addition to another treatment with that treatment alone. 
The experimental programs consisted of exercises and CBT 
based on correct relearning and cognitive reconditioning, 
physical, and psychosocial recovery to modify mistaken fears, 
catastrophising beliefs, and inappropriate thinking  21 ; a train-
ing focused on pain aspects, teaching control of pain, stress 
reduction, and chronic pain management techniques  22 ; and 
the learning of basic physical and psychological skills, the 
application and generalization of these basic skills in everyday 
activities and the maintenance of these skills. 25  

 2 studies  24,    26  were included in 2 comparisons because they 
randomized the participants into 3 groups: an experimental 
group, receiving CBT; a no-treated group, receiving only an 
information booklet; and a control group receiving some 
other type of intervention. 

 In only 4 studies, 19,    22,    24,    28  CBT was delivered by a clinical 
psychologist.   

 Risk of Bias 
  Figure 2  shows the results of the RoB assessment. 4 studies 
achieved an overall low risk of bias. 20,    21,    23,    27  All studies were 
described as randomized, but in only 3 studies both the 
sequence generation and the allocation procedure were prop-
erly conducted. 8 studies had similar timing of outcome mea-
surements between groups and 7 studies were free of selective 
reporting. 7 studies had an acceptable drop-out rate, 4 studies 
reported acceptable compliance, and in only 2 studies coin-
terventions were avoided or similar between groups. In most 
of the studies (90%), groups were similar at baseline, and in 
6 studies an intention-to-treat analysis was performed. In all 
studies, blinding of participants, assessors, and care providers 
was inadequate.    

 Clinical Relevance 
 The included studies had a moderate to high clinical rele-
vance: they could be easily assessed in terms of applicability to 
other populations (100%), provided suffi cient descriptions of 
the interventions applied (90%), measured appropriate out-
come measures (100%), and treatment benefi ts outweighed 
the potential harms (100%). However, in no studies the size 
of the effect reached a clinically important difference.   

 Effects of Interventions 
 The main fi ndings of this review are summarized in 
 Tables 1 and 2 .    

 CBT Versus Other Treatments on Subacute NP 
 2 studies, 1 with high  24  and 1 with low risk of bias, 23  evalu-
ated the effects of CBT on patients with subacute NP ( Table 2 ). 
Data from a total of 265 participants were suitable for pooled 
analysis ( Figure 3 ) and showed, with low-quality evidence, 
that CBT was better than other interventions for improving 
pain (SMD  − 0.24, 95% CI  − 0.48 to 0.00;  Figure 3 ) at short-
term follow-up, whereas no effect was found on disability 
(SMD  − 0.12, 95% CI  − 0.36 to 0.12).  

 1 of the 2 studies  23  evaluated also the effect at long-term 
follow-up and observed that CBT was better than manual ther-
apy at improving pain and disability, whereas for psychological 
indicators no signifi cant between-group difference was found.   

 CBT Versus No Treatment on Chronic NP 
 Low-quality evidence from 3 RCTs with high risk of bias 
 19  ,  26  ,  28  (89 participants with chronic NP) indicated that CBT 
was more effective than no treatment for pain relief in the 
short-term (SMD  − 0.58, 95% CI  − 1.01 to  − 0.16;  Figure 4 ). 
The outcome was downgraded from high to low quality due 

   Figure 2.    Risk of bias summary: review authors’ judgements about 
each risk of bias item for each included study.  



to serious imprecision and serious limitation in the design and 
implementation.  

 2 of these RCTs (46 participants) evaluated also disability 
and psychological indicators at short-term follow-up: there 
was low quality evidence that CBT had a signifi cant positive 
benefi t for disability (SMD  − 0.61, 95% CI  − 1.21 to  − 0.01; 
 Figure 4 ) and quality of life (SMD  − 0.93, 95% CI  − 1.54 to 
 − 0.31), whereas no effect was found on kinesiophobia (MD
 − 6.69, 95% CI  − 13.91 to 0.53) and distress (SMD  − 0.41,
95% CI  − 0.99 to 0.18).

 CBT Versus other Treatments on Chronic NP 
 3 RCTs (212 participants), 2 with low  20  ,  27  and 1  26  with 
high risk of bias compared CBT with other interventions on 
subjects with chronic NP ( Figure 5 ). For pain at short-term 

follow-up, there was low quality evidence (serious impreci-
sion; risk of bias) that CBT did not differ in effectiveness from 
other interventions (SMD  − 0.06, 95% CI  − 0.33 to 0.21). 2 
studies (168 participants) showed a similar result on pain at 
intermediate-term follow-up (MD  − 0.89, 95% CI  − 2.73 to 
0.94) and evaluated the effects also on secondary outcome 
measures. Concerning disability, there was moderate quality 
evidence (serious imprecision) of no difference between the 
effectiveness of CBT and other interventions both at short-
term (SMD  − 0.10, 95% CI  − 0.40 to 0.20) and intermedi-
ate-term follow-up (SMD  − 0.24, 95% CI  − 0.54 to 0.07), 
whereas an effect in favour of CBT was found on kinesio-
phobia at intermediate-term follow-up (SMD  − 0.39, 95% 
CI  − 0.69 to  − 0.08) and on depression at short-term follow-
up (SMD  − 0.43, 95% CI  − 0.74 to  − 0.12). The benefi t on 

 TABLE 1.    Summary of Findings Table: CBT Compared With Other Types of Treatment for Chronic 
Neck Pain at Intermediate Follow-up  

 Patient or Population:  chronic neck pain
 Settings:  primary and secondary healthcare centres
 Intervention:  cognitive-behavioural treatment
 Comparison:  other types of treatment

Outcomes Illustrative comparative risks (95% CI) No. of Partici-
pants (Studies)

Quality of the 
 Evidence (GRADE)

Comments

Assumed Risk Corresponding Risk

Other Types of 
Treatment

Cognitive-Behav-
ioural Treatment

Pain: Numerical 
Rating Scale, 
from 0 (no 
pain) to 10 
(maximum 
pain)

The mean pain 
ranged across 
control groups 
from 4.3 to 7.0 
points.

The mean pain in 
the CBT group 
was 0.89 lower 
(2.73 lower to 
0.94 higher).

168 (2 studies) ⊕⊕⊝⊝ low*†
We found an absence of 

evidence for a difference in 
pain.

Disability: Neck 
Disability 
Index, from 0 
(no disability) 
to 100 (maxi-
mal disability)

*The intermedi-
ate follow-up
for the most 
representative 
study (27) was 
26.5 (SD 13.9).

The estimated mean 
disability in the 
CBT group was 
3.35 lower (7.53 
lower to 0.98 
higher).

168 (2 studies) ⊕⊕⊝⊝ moderate* No effect was found.

Kinesiophobia: 
Tampa Scale 
for Kinesio-
phobia, from 
17 (no fear) to 
68 (maximal 
fear)

*The intermedi-
ate follow-up
for the most 
representative 
study (27) was 
34.3 (SD 8.3).

The estimated mean 
kinesiophobia in 
the CBT group 
was 3.26 lower 
(5.76 to 0.67 
lower).

168 (2 studies) ⊕⊕⊕⊝ moderate*

The effect was not clini-
cally relevant. A 12-point of 
improvement (about 25%) 
is considered as a clinically 
important treatment effect for 
all secondary outcomes.

*Of the included trials for this outcome, we chose the study that is a combination of the most representative study population and has
the largest weighting in the overall result in Revman (27). The reported data represent the intermediate follow-up mean in the control
group of this study.  CI:  Confi dence interval.

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

 * Denotes serious imprecision ( i.e. , total number of participants  < 200 for each outcome; an optimal information size of 300 was computed considering an  α  of
0.05, a  β  of 0.2, and an effect size of 0.3 standard deviations).

 † Denotes unexplained heterogeneity (I 2  =  72%). 
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depression was lost at intermediate-term follow-up (SMD 
 − 0.29, 95%  − 0.60 to 0.01).

 CBT in Addition to Another Treatment Versus the Same 
Treatment Alone on Chronic NP 
 Very low-quality evidence from 3 RCTs (185 participants), 
1 with low  21  and 2 with high  22,    25  risk of bias indicated 
that CBT in addition to another intervention did not differ 
from the other intervention alone on subjects with chronic 
NP in terms of pain relief (SMD  − 0.36, 95% CI  − 0.73 to 
0.02) and disability (SMD  − 0.10, 95% CI  − 0.56 to 0.36), 
as shown in  Figure 6 . Effects were evaluated at short-term 
and both outcomes were downgraded to very low quality 
due to serious imprecision, risk of bias, and unexplained 
heterogeneity.      

 DISCUSSION 
 Overall we found 10 randomized controlled trials. 2 studies 
evaluated the effects of CBT on subacute NP: these studies 
showed it was signifi cantly better than other interventions 
for short-term pain relief, but this effect could not be consid-
ered as clinically relevant; furthermore, we found an absence 
of evidence for a difference in disability and kinesiophobia. 
With regard to chronic NP, CBT was found to be statistically 
signifi cantly more effective than no treatment for short-term 
pain relief, decreasing disability, and improving quality of 
life, but these effects could not be considered clinically mean-
ingful. The difference between CBT and other interventions 
were consistently limited and never statistically signifi cant for 
relieving pain (our primary outcome) and improving disabil-
ity at short and intermediate-term follow-up. In 2 secondary 

 TABLE 2.    Summary of Findings Table: CBT Compared With Other Types of Treatment for Subacute 
Neck Pain at Short-term Follow-up  

 Patient or Population : subacute neck pain
 Settings:  primary and secondary healthcare centres
 Intervention:  cognitive-behavioral treatment
 Comparison:  other types of treatment

Outcomes

Illustrative Comparative Risks (95% CI)

No of Partici-
pants (Studies)

Quality of 
the Evidence 
(GRADE)

CommentsAssumed Risk Corresponding Risk

Other Types of Treatment Cognitive-Behavioral 
Treatment

Pain: Numerical 
Rating Scale, from 
0 (no pain) to 10 
(maximum pain)

*The short-term follow-up for the
most representative study (23)
was 2.15 (SD 2.57).

The estimated mean 
pain in the CBT 
group was 0.62 
lower (1.23 lower 
to 0.00).

265 (2 studies)  ⊕⊕⊝⊝  
low*†

The effect was not 
clinically relevant. 
A clinically 
important effect 
on 0–10 scale is 
about 2.5 points.

Disability: Neck Dis-
ability Index, from 
0 (no disability) 
to 50 (maximal 
disability)

*The short-term follow-up for the
most representative study (23)
was 6.28 (SD 5.79).

The estimated mean 
disability in the 
CBT group was 
0.69 lower (2.08 
lower to 0.69 
higher).

265 (2 study)  ⊕⊕⊝⊝  
low*† No effect was found.

Kinesiophobia: vari-
ous scales

*The most representative study
(23) did not report the short-
term follow-up. The other study
(24) reported a short-term
follow-up of 105.7 (139.2) in 
terms of Fear of Specifi c Neck 
Movements, from 0 (no fear) to 
720 (max fear).

No difference was 
found individually 
by the 2 studies. A 
meta-analysis was 
not conducted 
because 1 study 
(23) did not report
individual data.

265 (2 studies)  ⊕⊕⊝⊝  
low*† No effect was found.

*Of the included trials for this outcome, we chose the study with low risk of bias (23). The reported data represent the intermediate
follow-up mean in the control group of this study.  CI:  Confi dence interval.

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

 * Denotes serious imprecision ( i.e. , total number of participants  < 300 for each outcome; an optimal information size of 300 was computed considering an  α  of
0.05, a  β  of 0.2, and an effect size of 0.3 standard deviations).

 † Denotes serious limitation in the design and implementation because the estimates of the treatment effects were derived from 2 studies, 1 with high (24)and 1 
with low risk of bias (23). The study (24) was considered as high risk of bias because it satisfi ed less than 6 criteria, as outlined in the Methods section. 
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 Figure 3.    Effects of CBT  vs.  other types of treatment in patients with subacute NP.  

 Figure 4.    Effects of CBT  vs.  no treatment in patients with chronic NP.  

analyses CBT was better than other interventions at improv-
ing kinesiophobia and at improving depression. However, 
these benefi ts might be spurious, or due to the small size of 
studies and other biases. When comparing CBT plus another 
intervention to the other intervention alone, we found no evi-
dence for differences in pain relief and disability. 

 The included studies encompassed a wide range of CBT 
interventions, such as problem solving, reconditioning of 

maladaptive thinking patterns, relaxation, management of 
fear-avoidance behaviours and maladaptive coping strategies. 
They also differed in terms of health professionals who deliv-
ered CBT: most of them did not involve a clinical psycholo-
gist but only therapists specifi cally trained in CBT. We think 
that planning more clearly targeted interventions, involving a 
clinical psychologist might help to achieve stronger treatment 
effects in future studies. 



 Figure 5.    Effects of CBT  vs.  other types of treatment in patients with chronic NP.  

 The included studies were heterogeneous also in terms of 
outcome measures. A large variety of cognitive-behavioral 
outcomes were measured, showing the diversity of constructs. 
Among them, psychological indicators ( i.e. , kinesiophobia, 
coping, and distress), mood symptoms ( i.e. , depression) and 
quality of life were the only other outcomes that could be meta-
analyzed. Concerning chronic NP, kinesiophobia demonstrated 
an effect at intermediate-term follow-up only when comparing 
CBT with another intervention. A small signifi cant difference 

was found for anxiety between CBT and usual care in chronic 
NP at intermediate-term follow-up. 20  Catastrophising was mea-
sured only in 1 study, 27  showing a signifi cant difference between 
CBT and conventional exercise at the end of the intervention, 
which was lost in the long-term. Literature increasingly suggests 
catastrophising be addressed when planning CBT interventions 
to achieve stronger treatment effects. 8–12  

 The overall quality of the evidence was ranged from very 
low to moderate. For each outcome, there were fewer than 5 



 Figure 6.    Effects of CBT in addition to another intervention  vs.  the other intervention alone in patients with chronic NP.  

studies included in the meta-analysis. Most studies also had 
small sample sizes. Concerning limitations in the design and 
implementation, the quality of the evidence was downgraded 
if more than 25% of the pooled data came from studies with 
a high risk of bias. For imprecision of the results, we low-
ered our rating of the quality of the evidence if the pooled 
sample size was less than the optimal information size. A total 
number of participants of 300 was computed considering  α  of 
0.05,  β  of 0.2, and an effect size of 0.3 standard deviations. 
None of the comparisons satisfi ed this second cut-off, and 
thus the evidence was always downgraded at least to moder-
ate quality. The third reason for downgrading was the pres-
ence of heterogeneity (I 2  >  25%), which can be explained by 
clinical reasons (differences in interventions and outcomes). 

 The risk of bias of the trials included was mostly high. 
Blinding of patients and care providers was not possible and 
many of the other criteria used to assess risk of bias were 
poorly reported. The limitations found in the design and 
reporting of the included RCTs contributed to the overall 
judgment, and served to downgrade the quality for most of 
the comparisons. 

 None of the included studies reported on whether any 
adverse effects related to the intervention were observed. This 
made it diffi cult to determine whether the benefi ts gained 
from CBT are worth the potential harms. 

 In conclusion, CBT induced statistically signifi cant changes 
in terms of pain relief and disability in subject with chronic 
NP only when compared with no treatment. On subacute 
NP, a statistically signifi cant effect was found on pain relief 
but not on disability when comparing CBT to other types 
of interventions. None of these treatment effects could be 
considered clinically meaningful and there was no evidence 
about the possibility on maintenance of the effects beyond 

the short-term in both categories of patients. More research 
is recommended in order to investigate the long-term ben-
efi ts and risks of CBT including the different subgroups of 
NP subjects, to identify which psychological factors have the 
strongest infl uence, to promote the involvement of the clini-
cal psychologist and health professionals specifi cally trained 
in CBT, to promote more specifi cally targeted interventions 
to achieve stronger treatment effects. Future studies should 
include larger samples, guarantee the blinding of the outcome 
assessors, specify the method used for randomization and 
allocation concealment, extensively describe the experimen-
tal intervention, assure no or similar cointerventions between 
groups, and describe possible adverse effects. Longer follow-
ups and cost-effectiveness analysis are recommended.                

➢  Key Points 

    We found 10 randomized-controlled trials (836
participants in total) evaluating the eff ects of
cognitive-behavioral therapy (CBT) on subacute 
(2 studies, 337 subjects) and chronic (8 studies, 
499 subjects) neck pain.  
  Risk of bias analysis showed an overall high risk of
bias in 6 out of 10 studies; the main methodologi-
cal shortcoming was the blinding of participants, 
assessors, and care providers, which was inad-
equate in all of the studies. 
  CBT on subacute neck pain was found to be
signifi cantly better than other interventions
for short-term pain relief, but this eff ect could
not be considered clinically relevant; in terms 



 References 
  1.      Hogg-Johnson   S  ,     van der Velde   G  ,     Carroll   LJ   , et al.    The burden and 

determinants of neck pain in the general population: results of the
Bone and Joint Decade 2000–2010 Task Force on Neck Pain and
Its Associated Disorders .  Spine   2008 ; 33 ( 4 Suppl ): S39 – 51 .

  2.      Côté   P  ,     van der Velde   G  ,     Cassidy   JD   , et al.    The burden and determi-
nants of neck pain in workers: results of the Bone and Joint Decade
2000–2010 Task Force on Neck Pain and Its Associated Disorders .
 J Manipulative Physiol Ther   2009 ; 32 ( 2 Suppl ): S70 – 86 .

  3.      Binder   AI   .  Cervical spondylosis and neck pain .  BMJ   2007 ; 334 :
 527 – 31 .

  4.      Croft   PR  ,     Lewis   M  ,     Papageorgiou   AC   , et al.    Risk factors for
neck pain: a longitudinal study in the general population .  Pain
 2001 ; 93 : 317 – 25 .

  5.      Linton   SJ   .  A review of psychological risk factors in back and neck
pain .  Spine   2000 ; 25 : 1148 – 56 .

  6.      Ariëns   GA  ,     van Mechelen   W  ,     Bongers   PM   , et al.    Psychosocial
risk factors for neck pain: a systematic review .  Am J Ind Med
 2001 ; 39 : 180 – 93 .

  7.      Foster   NE  ,     Pincus   T  ,     Underwood   MR   , et al.    Understanding the
process of care for musculoskeletal conditions–why a biomedical
approach is inadequate .  Rheumatol Oxf Engl   2003 ; 42 : 401 – 4 .

  8.      Vlaeyen   JW  ,     Linton   SJ   .  Fear-avoidance and its consequences in
chronic musculoskeletal pain: a state of the art .  Pain   2000 ; 85 :
 317 – 32 .

  9.      Turk   DC  ,     Flor   H   .  Etiological theories and treatments for chronic
back pain. II. Psychological models and interventions .  Pain
 1984 ; 19 : 209 – 33 .

  10.      Pincus   T  ,     Vlaeyen   JWS  ,     Kendall   NAS   , et al.    Cognitive-behavioral
therapy and psychosocial factors in low back pain: directions for
the future .  Spine   2002 ; 27 : E133 – 8 .

  11.      Butler   AC  ,     Chapman   JE  ,     Forman   EM   , et al.    The empirical status of
cognitive-behavioral therapy: a review of meta-analyses .  Clin Psy-
chol Rev   2006 ; 26 : 17 – 31 .

  12.      Morley   S   .  Effi cacy and effectiveness of cognitive behaviour therapy
for chronic pain: Progress and some challenges .  Pain   2011 ; 152 ( 3
Suppl ): S99 – 106 .

of disability and kinesiophobia, no benefi t was 
found at short-term.  
  CBT was shown to induce statistically signifi cant
changes on pain and disability in subjects with
chronic neck pain only when compared with no
treatment, but these eff ects could not be consid-
ered clinically meaningful. 
  Due to the low quality of the evidence and the 
low number of included studies, a conclusion
about the usefulness of CBT for patients with 
neck pain cannot be derived from this review and 
further research is encouraged.      

  13.      Henschke   N  ,     Ostelo   RW  ,     van Tulder   MW   , et al.    Behavioural treat-
ment for chronic low-back pain .  Cochrane Database Syst Rev
 2010 ; 7 : CD002014 .

  14.      Monticone   M  ,     Cedraschi   C  ,     Ambrosini   E   , et al.    Cognitive-behav-
ioural treatment for subacute and chronic neck pain .  Cochrane
Database Syst Rev   2015 ; 5 : CD010664 .

  15.      Furlan   AD  ,     Pennick   V  ,     Bombardier   C   , et al.    2009 updated method
guidelines for systematic reviews in the Cochrane Back Review
Group .  Spine   2009 ; 34 : 1929 – 41 .

  16.      Cleland   JA  ,     Childs   JD  ,     Whitman   JM   .  Psychometric properties of
the neck disability index and numeric pain rating scale in patients
with mechanical neck pain .  Arch Phys Med Rehabil  2008 ; 89 :
 69 – 74 .

  17.      Young   IA  ,     Cleland   JA  ,     Michener   LA   , et al.    Reliability, construct
validity, and responsiveness of the neck disability index, patient-
specifi c functional scale, and numeric pain rating scale in patients
with cervical radiculopathy .  Am J Phys Med Rehabil Assoc Acad
Physiatr   2010 ; 89 : 831 – 9 .

  18.      Young   BA  ,     Walker   MJ  ,     Strunce   JB   , et al.    Responsiveness of the
Neck Disability Index in patients with mechanical neck disorders .
 Spine J Off J North Am Spine Soc   2009 ; 9 : 802 – 8 .

  19.      Dunne   RL  ,     Kenardy   J  ,     Sterling   M   .  A randomized controlled trial
of cognitive-behavioral therapy for the treatment of PTSD in the
context of chronic whiplash .  Clin J Pain   2012 ; 28 : 755 – 65 .

  20.      Gustavsson   C  ,     von Koch   L   .  Applied relaxation in the treatment of
long-lasting neck pain: a randomized controlled pilot study .  J Reha-
bil Med   2006 ; 38 : 100 – 7 .

  21.      Monticone   M  ,     Baiardi   P  ,     Vanti   C   , et al.    Chronic neck pain and
treatment of cognitive and behavioural factors: results of a ran-
domised controlled clinical trial .  Eur Spine J Off Publ Eur Spine
Soc Eur Spinal Deform Soc Eur Sect Cerv Spine Res Soc   2012 ; 21 :
 1558 – 66 .

  22.      Pato   U  ,     Di Stefano   G  ,     Fravi   N   , et al.    Comparison of randomized
treatments for late whiplash .  Neurology   2010 ; 74 : 1223 – 30 .

  23.      Pool   JJM  ,     Ostelo   RWJG  ,     Knol   DL   , et al.    Is a behavioral graded
activity program more effective than manual therapy in patients
with subacute neck pain? Results of a randomized clinical trial .
 Spine   2010 ; 35 : 1017 – 24 .

  24.      Robinson   JP  ,     Theodore   BR  ,     Dansie   EJ   , et al.    The role of fear of
movement in subacute whiplash-associated disorders grades I and
II .  Pain   2013 ; 154 : 393 – 401 .

  25.      Söderlund   A  ,     Lindberg   P   .  Cognitive behavioural components in
physiotherapy management of chronic whiplash associated disor-
ders (WAD)–a randomised group study .  G Ital Med Lav Ergon
 2007 ; 29 ( 1 Suppl A ): A5 – 11 .

  26.      Taimela   S  ,     Takala   EP  ,     Asklöf   T   , et al.    Active treatment of
chronic neck pain: a prospective randomized intervention .  Spine
 2000 ; 25 : 1021 – 7 .

  27.      Vonk   F  ,     Verhagen   AP  ,     Twisk   JW   , et al.    Effectiveness of a behaviour
graded activity program versus conventional exercise for chronic
neck pain patients .  Eur J Pain Lond Engl   2009 ; 13 : 533 – 41 .

  28.      Wicksell   RK  ,     Ahlqvist   J  ,     Bring   A   , et al.    Can exposure and accep-
tance strategies improve functioning and life satisfaction in people
with chronic pain and whiplash-associated disorders (WAD)? A
randomized controlled trial .  Cogn Behav Ther   2008 ; 37 : 169 – 82 .




