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Abstract
Objectives This systematic review and meta-analysis examined the effects of psychological
therapies for management of chronic pain in children. Methods Randomized controlled trials
of psychological interventions treating children (<18 years) with chronic pain conditions
including headache, abdominal, musculoskeletal, or neuropathic pain were searched for. Pain
symptoms, disability, depression, anxiety, and sleep outcomes were extracted. Risk of bias
was assessed and quality of the evidence was rated using GRADE. Results Thirty-five
included studies revealed that across all chronic pain conditions, psychological interventions
reduced pain symptoms and disability post-treatment. Individual pain conditions were
analyzed separately. Sleep outcomes were not reported in any trials. Optimal dose of
treatment was explored. For headache pain, higher treatment dose led to greater reductions in
pain. No effect of dosage was found for other chronic pain conditions. Conclusions Evidence
for psychological therapies treating chronic pain is promising. Recommendations for clinical
practice and research are presented.
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Systematic review and meta-analysis of psychological therapies for children with
chronic pain
Introduction
Chronic or recurrent pain (lasting longer than three months) is a common complaint
of childhood (Perquin et al. 2000), although in most cases it is self-limiting and clinically
uncomplicated. However, a minority of children and adolescents report pain that interferes
with their daily lives (Huguet & Miro, 2008), is associated with functional disability and
distress, and has wider impact on social and physical functioning, family life, and parenting
(Logan, Simons, Stein & Chastain, 2008; Jordan, Eccleston, & Osborn, 2007; Hunfeld,
Perquin, Hazebroek-Kampshreur, Passchier, van Suijlekom-Smit, & van der Wouden, 2002;
Walker, Guite, Duke, Barnard, & Greene, 1998). Many of these children present to health
care facilities seeking both pain relief and help with disability, depression, anxiety, and social
functioning.
Chronic pain problems can arise from many physical health conditions or emerge
idiopathically. The most common pain conditions in children are headache, abdominal pain,
back pain, complex regional pain syndrome Type 1 (CRPS1), pain from disease such as
rheumatoid arthritis, and non-specific complaints such as ‘growing pain’. Also common are
widespread musculoskeletal pain complaints, including fibromyalgia syndrome (FMS) (King
et al. 2011). Although pain is commonly defined as chronic after three months, patients
presenting to specialized pain centers typically have had pain for much longer (e.g., Logan et
al. 2012; Eccleston, Malleson, Clinch, Connell, & Sourbut, 2003).
Psychological treatments, principally but not exclusively cognitive and behavioral
treatments, have been developed with a focus on the self-management of pain and disability
(Palermo, 2012). Psychological treatments are well established in the treatment of adult
chronic pain (Williams, Eccleston, & Morley, 2012). Typically, cognitive-behavioral
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treatments focus on the client/patient being actively involved in treatment, which often
consists of behavioral strategies for engagement with normal daily activities, an increased
awareness and challenge of the role of cognition in exacerbating suffering, a focus on the
self-regulation of emotion, and the use of techniques for reducing aversive arousal (e.g.,
relaxation). This is all delivered within a psychoeducational frame. Treatments that focus
specifically on pediatric chronic pain may provide skills training both to children and their
parents (Eccleston, Palermo, Fisher, & Law, 2012). Typically, when parents are included in
treatment, the focus of treatment strategies is on operant skills training.
There have been periodic summaries of the evidence base for psychological therapies
in children with chronic pain, and this review follows in that tradition. In the previous 1999
Journal of Pediatric Psychology special issue, three reviews focused explicitly on headache
(Holden, Deichmann, & Levy, 1999), recurrent abdominal pain (RAP) (Janicke & Finney,
1999), and on disease related pain (including studies with FMS) (Walco, Sterling, Conte, &
Engel, 1999). Interestingly, systematic reviews have also been reported outside the
psychological press, often with psychological treatments being included in a compound
review of treatments for a single condition such as abdominal pain (e.g., Weydert, Ball, &
Davis, 2003). All of these reviews return either positive or promising conclusions for the
effectiveness of psychological treatments, even when data are sparse. However, these earlier
reviews were undertaken without any methodological concern for bias and included trials
conducted before consensus statements on methodological quality were reported (McGrath et
al. 2008). Modern systematic review practices are incorporated in Cochrane Systematic
Reviews, which have focused on RAP within the context of Irritable Bowel Syndrome
(Huertas-Ceballos, Logan, Bennett, & Macarthur, 2008), and chronic pain in children
(Eccleston, Palermo, Williams, et al. 2012). The latter review reports data from a broad
range of trials that investigated the effectiveness of psychological therapies in both headache
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and non-headache populations. This Cochrane review was first published in 2003,
substantially updated in 2009, and most recently updated in 2012 (Eccleston, Palermo,
Williams, et al., 2012). Palermo, Eccleston, Lewandowski, Williams, and Morley, (2010)
extended the 2009 version of this review to include studies on internet-delivered treatments.
The analyses of 37 included studies showed that psychological therapies were effective in
improving pain symptoms for both headache and non-headache pain conditions at posttreatment compared to control conditions, and at follow-up for the headache group. Disability
also significantly improved in the non-headache group at post-treatment. Finally, mood
(including depression and anxiety) significantly improved in the headache group at followup.
In this systematic review we take the Cochrane Review last updated in 2012 as our
starting point. We enhance and extend former reviews in three specific ways:
1. First, we separate trials into discrete clinical conditions offering evidence summaries of
the quantitative effects of psychological treatment in the areas of headache (including
migraine), abdominal pain, neuropathic pain (including CRPS1), and musculoskeletal
pain (including FMS).
2. Second, we have expanded the outcome assessment in several ways. We separate the
compound category of ‘mood’ into two separate outcomes: depression and anxiety
(including catastrophizing), as they are distinct concepts that may have differential effects
from psychological treatments for chronic pain. Furthermore, rumination about possible
extreme negative outcomes due to pain, known variously as catastrophizing, awfulizing,
or worry has been identified as a key anxious cognitive construct in adapting to pain
(Eccleston, Fisher, Vervoort, & Crombez, 2012) and has been identified as a possible
therapeutic mechanism that is influential to the effectiveness of cognitive-behavioral
therapy (CBT) (Burns, Day, & Thorn, 2012). This addition of an anxiety outcome
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matches that undertaken in the recent Cochrane Review for psychological interventions
with adults suffering chronic pain (Williams, et al., 2012). We also include sleep as an
outcome, for the first time. There is evidence that sleep disturbances are related to mood
disturbances and increased functional disability outcomes of chronic pain in children
(Palermo & Kiska, 2004), and that insufficient sleep can negatively impact pain
management (Lewin & Dahl, 1999).
3. Third, we examined the relationship of treatment dose (hours of delivered treatment) on
effect sizes related to treatment outcomes to understand the optimal dose of therapy for
children with chronic pain.
Aims of the review


To quantify the effects of psychological interventions and any adverse outcomes from
psychological interventions for the management of chronic pain (including all
conditions) in children and adolescents.



To summarize the evidence for the efficacy of psychological interventions for four
chronic pain conditions; headache, abdominal pain, neuropathic pain, and
musculoskeletal pain. Evidence is reported according to each clinical condition, in
five outcome domains (pain, functional disability, depression, anxiety, and sleep).
Where possible, outcomes are explored both immediately following treatment and at
longer-term follow-up (3-12 months).



To examine the relationship of treatment dose (i.e., total minutes of exposure to
treatment) on effect sizes related to treatment outcomes to explore the optimal
treatment dose for the reduction of pain symptoms for headache and chronic pain
(excluding headache) conditions.
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Methods
Study Design
Randomized Controlled Trials (RCT) of studies comparing the experimental
treatment with treatment as usual, or an active, placebo, or waiting-list control were included.
Each study needed a minimum of 10 participants in each arm of the trial immediately posttreatment to meet the inclusion criteria, which follows criteria suggested in other pain
intervention reviews (Eccleston, Palermo, Williams, et al. 2012; Williams, et al., 2012).
Participants
Participants were children and adolescents of 18 years of age or below who report
chronic or recurrent pain (>3 months) associated with idiopathic pain conditions, including
headache, abdominal pain, neuropathic pain, and musculoskeletal pain.
Interventions
All credible psychological interventions were included. Credible interventions were
judged as having recognizable components of psychological therapy (e.g., coping skills,
recognizing stress and negative emotions), with content related to theory of behavior change.
Typically, interventions are likely to be either behavioral (including relaxation training,
behavioral scheduling, biofeedback), cognitive-behavioral (including problem-solving,
cognitive training, attentional retraining), or from any other tradition of psychotherapy
including psychodynamic psychotherapy, psychoanalysis, or behavioral analysis.
Interventions could be individual, group, or class, and could be delivered through a variety of
media including computer-based and internet delivery. Family therapy or interventions
including parents were eligible for inclusion provided the aim of the treatment was to
improve child outcomes. Multimodal or complex treatments were included if the
psychological component was both primary and over 50% of treatment.
Outcomes
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Five domains of outcome were extracted; pain, disability, depression, anxiety
(including catastrophic thinking about pain), and sleep. All instruments deployed in
individual studies were assessed. Where duplicate, overlapping, or multiple tools were used
within any one domain, the most appropriate was selected on the basis of its content validity
(to reduce heterogeneity of content across trials and within a domain), and the frequency of
its use in the field (to improve comparability across trials). Adverse events (e.g. worsening of
mental health of clinical concern, hospitalizations, pain flares) were also extracted.
Study identification and search
A three-stage search strategy was used. First, all studies from the review of Eccleston,
Palermo, Williams, et al. (2012) were identified. Second, a search strategy optimized for each
particular online abstracting service (Medline, Embase, and PyscINFO, see Appendix A,
online material) was created and run. Third, citation searches and reference lists of recovered
trials and reviews were searched.
Data extraction
Two forms of data were extracted. First, information regarding the design of the study
including the child pain condition, sample demographics, setting, outcomes, characteristics of
the treatment and comparison intervention including its label, content, and dose (total
exposure to treatment) were extracted. Second, raw outcome data (e.g., N, means, standard
deviations) from each study were extracted for meta-analysis at each relevant time point
(immediately post-treatment and follow-up) for each planned comparison. Follow-up periods
were defined as 3-12 months post-treatment. If two or more follow-up periods were included
in this time period, the longer of the two was extracted and analyzed. Study authors were
contacted when data were incomplete. Two authors extracted data and any discrepancies
were arbitrated by a third author.
Assessment of risk of bias in included studies
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The Cochrane Collaboration Risk of Bias Tool was used to assess the risk of bias in
included studies (Higgins & Green, 2011). There are four categories of bias included in this
tool; selection bias, detection bias, attrition bias, and reporting bias. For selection bias, which
refers to the introduction of differences at baseline between groups, random sequence
generation and allocation concealment were judged. Detection bias refers to differences in
how outcomes are measured between groups. Blinding of outcome assessors was judged for
detection bias. Attrition bias refers to different rates of withdrawals between groups. This was
judged according to incomplete outcome data. Reporting bias describes the systematic
differences between reported and unreported outcomes (Higgins & Green, 2011). Reporting
bias was judged according to selective reporting. Blinding of participants and personnel was
excluded from the risk of bias assessment for this review. It is rarely possible, sensible, or
ethical to blind participants and personnel from receiving or delivering a psychological
intervention and is therefore redundant. Two review authors reviewed all papers for risk of
bias; disagreements were arbitrated by a third author.
Quality of evidence
Quality of evidence was assessed using the GRADE criteria (Guyatt, et al. 2011a).
Only the seven most important outcomes are presented in each summary of findings table
(Guyatt et al. 2013). The seven most important outcomes were judged to be the outcomes that
included the highest number of participants. Pain outcomes at post-treatment and follow-up
were included in all GRADE tables. This decision was made post-hoc to provide the
outcomes which provided the highest possible level of certainty. For each outcome (e.g. pain
post-treatment, pain at follow-up, disability at post-treatment…), studies included in the
analysis are assessed on five categories; limitations in the design and implementation,
indirectness, inconsistency, imprecision, and publication bias. Limitations in the design and
implementation were assessed by the risk of bias for studies included in each outcome
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(Guyatt, et al. 2011b; Higgins & Green, 2011). Outcomes are downgraded if they include
studies that have a high number of unclear or high risk of bias ratings. Indirectness describes
the population, intervention, comparator, or outcomes that are not of interest (Guyatt, et al.
2011f). For example, outcomes are downgraded in quality when most included studies use a
wait-list control rather than an active control. Inconsistency assesses heterogeneity of the
studies included in a given outcome (Guyatt, et al. 2011e). Studies which report heterogeneity
>45% are downgraded. Imprecision refers to small sample sizes and wide confidence
intervals (Guyatt, et al. 2011d). Outcomes are downgraded when there is a small number of
participants producing an outcome, lowering the confidence of the estimate of effect and
contributing to high confidence intervals. Finally, publication bias assesses failure to report
studies or outcomes (Guyatt, et al. 2011c). Outcomes are downgraded if studies fail to
publish null findings or outcomes. This provides an overall rating for each outcome which
ranges from ‘high’ to ‘very low’. High ratings are given when “further research is very
unlikely to change the confidence in the estimate of effect”. Moderate quality is given when
“further research is likely to have an important impact on the confidence in the estimate of
effect and may change the estimate”. Low ratings are given when “further research is very
likely to change our estimate of effect”. Very low quality is given when “we are very
uncertain about the estimate” (Balshem et al. 2011).

Results
Results of search
The search of Medline, Embase, and PsycINFO was twofold. First, databases were
searched from inception to March 2012 (for a more detailed search report, see Eccleston,
Palermo, Williams, et al. 2012). Second, databases were searched from March 2012 to April
2013 for the purposes of this systematic review. Thirty-seven studies (39 papers) were
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identified in the first search, and outcomes of pain, disability, and mood (anxiety and
depression combined) are reported in Eccleston, Palermo, Williams, et al. (2012). For the
purposes of this review, 50 papers were read in full, 13 were excluded, and 37 included (35
studies; see Figure 1). There were no additional RCTs identified in the updated search.
However, two papers identified in the second search (Levy et al. 2013; Kashikar-Zuck et al.
2013) containing additional information from previously published trials (Levy et al. 2010;
Kashikar-Zuck et al. 2012) were included in this review. Two studies of sickle cell pain that
were included in the Eccleston, Palermo, Williams et al. (2012) review were excluded for the
purposes of this review as they did not meet the inclusion criteria.
Included study characteristics
Study characteristics have previously been reported in Eccleston, Palermo, Williams
et al. (2012). Thirty-five studies (37 papers) were identified in the search (see Table 1). The
total number of participants completing trials was 1005 (M = 29/trial). More girls (66%)
entered trials than boys. The average age of participants entering trials was 9.40 years (SD =
1.14 years). The mean duration of pain reported in studies (n = 17) was 3.39 years. Of the 35
included studies, 21 studies treated children and adolescents diagnosed with headache, eight
treated abdominal pain, and three treated musculoskeletal pain. There were three studies that
included children with multiple pain conditions. Hicks, von Baeyer, & McGrath (2006)
treated children and adolescents with recurrent abdominal pain and headache, Palermo,
Wilson, Peters, Lewandowski, & Somhegyi (2009) treated children and adolescents with
headache, abdominal pain, and musculoskeletal pain, and Wicksell, Melin, Lekander, &
Olsson (2009) treated children and adolescents with headache, musculoskeletal pain, visceral
pain, and complex regional pain syndrome. Each study was included in analyses of individual
pain conditions where children with that condition were included in the sample.
Characteristics of included studies such as design of the study, demographics of children,
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characteristics of treatment and control groups, and outcomes measured, are reported in
Appendix B (online material).
Of the 35 included studies, data could be extracted from 30 studies post-treatment. Of
those 30 studies, 10 studies provided follow-up data (3-12 months post-treatment). Sleep
outcomes were not measured or reported in any of the 35 studies, and therefore could not be
included in the analyses. Treatment dose was reported in 28 studies (M = 5 hours, 42 minutes,
range = 45 minutes to 12 hours, 5 minutes; see Table 1).
Risk of Bias
Risk of bias results have previously been published in Eccleston, Palermo, Williams,
et al. (2012). Risk of bias was assessed using four categories (selection bias, detection bias,
attrition bias, and reporting bias), reporting on five judgments (random sequence generation,
allocation concealment, detection bias, incomplete outcome data, and selective reporting).
Thirteen studies reported a thorough randomization procedure and were marked as
having low risk of bias. In comparison, 22 studies were marked unclear for their
randomization procedure, as they did not give an adequate method of randomization. For
allocation concealment, 11 studies had a low risk of bias, 20 studies were unclear and four
studies were deemed to have a high risk of allocation concealment bias. Risk of bias for
outcome assessment was marked low for only six studies, which explicitly stated a blind
outcome assessor. The remaining studies were marked unclear. Study authors had to report
attrition completely (no statistical differences between treatment completers and noncompleters) for the study to be judged as low risk of bias. From the 35 studies, 15 studies
reported no statistical differences between completers and non-completers and had low risk
of bias, 15 studies only partially reported attrition and were judged to be unclear, and five
studies did not report attrition and were judged to have high risk of bias. Finally, 20 studies
were judged to have low risk of bias as all data could be extracted from studies, whilst 15
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studies were judged to have high risk of bias as data could not be fully extracted. Only one
study (Kashikar-Zuck et al. 2012) scored low risk of bias on all judgments. See Figure 2 and
Risk of Bias tables (Appendix B, online material) for individual study summaries.
Data analysis
Outcome data were entered and analyzed using RevMan (version 5.2). Dichotomous
and continuous data were used to analyze the effect of psychological treatment. Dichotomous
data were analyzed using Mantel-Haenszel methods. These methods are commonly used
when data are sparse and sample sizes are small. Risk ratios (risk of an event occurring) and
number needed to treat for effect (NNT) are reported (Moore, Edwards, Barden, & McQuay,
2003). NNT statistics can only be calculated for dichotomous outcomes. Continuous data
were analyzed using an inverse variance method, meaning larger studies are given more
weight in comparison to smaller studies. Random effects analysis was used due to the
heterogeneity of measures included in the analyses. Standardized mean differences (SMD)
and confidence intervals (CI) are reported. Studies investigating children with headache
conditions most typically measure pain outcome dichotomously, whilst in studies with
chronic pain (excluding headache) conditions, pain is typically measured continuously.
Therefore, these conditions are split for the outcome pain when determining the effect of
psychological interventions.
A curve fitting estimation was also carried out to investigate the relationship between
the treatment dose (exposure to treatment) and pain scores to determine the most effective
treatment dose for children with headache and chronic pain (excluding headache) conditions,
if one exists. Other outcomes were not tested due to lack of data. We examined the fit of
linear and quadratic curves to the relationship between treatment dose and pain score. If there
was a relationship between the two then we would expect a significant fit to a linear model.
Furthermore, if there was an optimal treatment dose, after which further treatment was less
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effective, then we would expect a quadratic curve (allowing for a maximum point in an
inverted U-shaped curve) to provide a significantly better fit to the data. If both models fit the
data, but there is no significant difference between the two models, the simpler (linear model)
was assumed (Motulsky & Christopoulos, 2003).

Results of analyses
First, the quantitative effects of psychological interventions for children and
adolescents with chronic pain (including all conditions) were analyzed on four outcomes,
pain, disability, depression, and anxiety at post-treatment and at follow-up. No data could be
extracted for sleep outcomes and are therefore not included. Due to the different types of data
extracted for pain outcomes, chronic pain (excluding headache) and headache conditions
were analyzed separately. Second, pain conditions were split into headache, abdominal pain,
neuropathic pain, and musculoskeletal pain (for forest plots of all analyses, see Appendix C,
online material, and Appendix D for the summary of findings). Third, the quality of evidence
was assessed using GRADE and is presented for each outcome. Fourth, we examined the
relationship between treatment dose and reduction in pain symptoms.
Chronic pain, treatment vs. control
Pain symptoms – Six hundred and seventy-two children with chronic pain (excluding
headache; for analysis of headache pain symptoms please see ‘Headache’ section below)
from 11 studies were included in the analysis to investigate whether psychological
interventions improved pain across therapies post-treatment. Psychological therapies had a
moderate beneficial effect on reducing pain intensity in children with chronic pain (excluding
headache) compared to control conditions at post-treatment (SMD = -0.60; 95% CI -0.91 to 0.29) and this was significant (z = 3.77, p < 0.001, see figure 3). Using the GRADE criteria,
the quality of evidence was judged to be moderate meaning further research is likely to have
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an important impact on our confidence in the estimate of effect. At follow-up, 324 children
from four studies were included in the analysis. There was no clear evidence of benefit for
psychological therapies on pain reduction at follow up and the analysis was not significant
(SMD -0.30, 95% CI -0.77 to 0.16, z = 1.27, p > 0.05). The quality of evidence was low
meaning further research is very likely to have an important impact on our confidence in the
estimate of effect.
Disability: Six hundred and nineteen children reporting chronic pain (all conditions)
from 10 studies were included in the analysis to investigate whether psychological
interventions improved disability post-treatment. Psychological therapies had a small
beneficial effect on reducing disability in children with chronic pain compared to control
conditions at post-treatment (SMD= -0.27, 95% CI -0.46 to -0.08) and this was significant (z
= 2.81, p < 0.01). The quality of evidence was scored high meaning further research is very
unlikely to change our confidence in the estimate of effect. At follow-up, 292 children from
three studies were included in the analysis. There was no clear evidence of benefit for
psychological therapies on disability at follow-up, (SMD -0.19, 95% CI -0.51 to 0.13) and the
analysis was not significant (z = 1.14, p > 0.05). We are moderately confident in the estimate
of effect.
Depression: Five hundred and thirty-two children reporting chronic pain (all
conditions) from eight studies were included in an analysis to investigate the whether
psychological interventions improved depression post-treatment. There was no clear evidence
of benefit for psychological therapies on depressive symptoms in children compared to
control conditions at post-treatment, (SMD -0.09, 95% CI -0.32 to 0.14) and the analysis
showed the difference to be non-significant (z = 0.78, p > 0.05). The quality of evidence was
high meaning further research is very unlikely to change our confidence in the estimate of
effect. At follow-up, 292 children from three studies were included in the analysis, and
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similarly, the analysis was not significant and there was no clear evidence of benefit for
psychological therapies on depressive symptoms (SMD -0.09, 95% CI -0.32 to 0.14, z = 0.74,
p > 0.05). We are moderately confident in the estimate of effect.
Anxiety: Four hundred and three children reporting chronic pain (all conditions) from
six studies were included in an analysis to investigate whether psychological interventions
improved anxiety post-treatment. There was no clear evidence of benefit for psychological
therapies on anxiety compared to control conditions at post-treatment (SMD -0.18, 95% CI 0.44 to 0.07) and the analysis was not significant (z = 1.42, p > 0.05). We are moderately
confident in the estimate of effect. At follow-up, 322 children from five studies were included
in the analysis, and similarly, there was no clear evidence of benefit for psychological
interventions on anxiety (SMD -0.22, 95% CI -0.57 to 0.14) and the analysis was not
significant (z = 1.20, p > 0.05). The quality of evidence was low, meaning we have low
confidence in the estimate of effect.
Adverse events: Only one study (Kashikar-Zuck et al. 2012) reported adverse events
which were unrelated to the intervention delivered in the trial. No other studies reported
either the presence or absence of adverse events.
Headache, treatment vs. control
Pain symptoms: Seven hundred and forty-eight participants from 18 studies were
included in the analysis to investigate whether psychological interventions improved pain
symptoms post-treatment in children with headache. Psychological interventions were
beneficial and reduced headache by at least 50% in the experiment condition compared to the
control condition at post-treatment (RR = 2.90, 95% CI 2.25 to 3.73; z = 8.25, p < 0.001,
figure 4). The NNT for benefit based on these results is 2.72 (CI 2.32 to 3.29, see figure 5).
The quality rating based on GRADE guidelines was low for this outcome meaning further
research is very likely to have an important impact on our confidence in the estimate of
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effect. At follow-up, 196 participants from six studies were included in the analysis, and
similar beneficial effects on pain reduction were found (RR= 3.34, 95% CI 2.01 to 5.53; z =
4.68, p < 0.001). This produced a NNT for benefit at follow up of 2.01 (95% CI 1.62 to 2.64).
However, the quality rating was very low meaning we are very uncertain of the estimate of
effects.
Disability: One hundred and eight participants from three studies were included in the
analysis to investigate whether psychological interventions improved disability posttreatment among children with headache. There was no clear evidence of benefit for
psychological therapies on disability compared to control conditions at post-treatment and the
analysis was not significant (SMD -0.30, 95% CI -0.85 to 0.24; z = 1.09, p > 0.05). We have
low confidence in this estimate of effect. At follow-up, only one study measured disability at
follow up, therefore no conclusions can be drawn and we are very uncertain of the estimate of
effects.
Depression: One hundred and seventy-four participants reporting headache pain from
four studies were included in the analysis to investigate whether psychological interventions
improved depression post-treatment. There was no clear evidence of benefit for psychological
interventions on depression compared to control conditions at post-treatment and the analysis
was not significant (SMD -0.14, 95% CI -0.46 to 0.18; z = 0.87, p > 0.05). Quality was
judged to be moderate for this outcome meaning our confidence in the estimate of effect is
moderate. However, at follow-up, only one study could be included in the analysis and
therefore no conclusions can be drawn. Therefore, we are very uncertain of the estimate of
effects.
Anxiety: One hundred and forty participants reporting headache pain from four studies
were included in the analysis to investigate whether psychological interventions improved
anxiety post-treatment. There was no clear evidence of benefit for psychological
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interventions on anxiety compared to control conditions at post-treatment and the analysis
was not significant (SMD -0.32, 95% CI -0.67 to 0.03; z = 1.77, p > 0.05). We are very
uncertain of the estimate of effects. Three studies with 84 participants were entered into the
follow-up analysis, with similar findings (SMD -0.37, 95% CI -0.93 to 0.19, z = 1.30, p >
0.05). Similarly, the quality was judged to be very low for this outcome meaning we are very
uncertain of the estimate of effects.
Abdominal pain, treatment vs. control
Pain symptoms: Four hundred and eighty-five participants reporting abdominal pain
from eight studies were included in the analysis to investigate whether psychological
interventions improved pain symptoms post-treatment. Psychological therapies were
beneficial and significantly reduced pain in children compared to control conditions at posttreatment with a moderate effect size (SMD -0.62, 95% CI -1.05 to -0.19; z = 2.83, p < 0.01).
The quality rating based on GRADE guidelines was moderate for this outcome meaning
further research is likely to have an important impact on our confidence in the estimate of
effect. At follow-up, 210 participants from three studies were included in the analysis of pain
reduction but there was no clear evidence of the benefit for psychological interventions and
the analysis was not significant, (SMD -0.43, 95% CI -1.23 to 0.38, z = 1.03, p > 0.05). The
quality of evidence was judged as very low, meaning we are very uncertain of the estimate of
effects.
Disability: Four hundred and one participants reporting abdominal pain from six
studies were included in the analysis to investigate whether psychological interventions
improved disability post-treatment. Psychological therapies had a small beneficial effect and
significantly reduced disability in children compared to control conditions at post-treatment,
(SMD -0.35, 95% CI -0.66 to -0.05; z = 2.25, p < 0.05). Our confidence in the estimate of
effect was low. At follow-up, 178 participants from two studies were included in the analysis,
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but there was no evidence of benefit for psychological interventions on disability compared
to control conditions and the analysis was not significant (SMD -0.06, 95% CI -0.45 to 0.33,
z = 0.29; p > 0.05). Further, the quality was very low meaning we are very uncertain of the
estimate of effects.
Depression: Two hundred and forty-five participants reporting abdominal pain from
three studies were included in the analysis to investigate whether psychological interventions
improved depression post-treatment. Psychological interventions did not show any evidence
of benefit for depression in children compared to the control conditions of no treatment or
placebo at post-treatment, (SMD -0.09, 95% CI -0.59 to 0.42) and the analysis was not
significant (z = 0.33, p > 0.05). The quality of evidence for this outcome was low meaning
our confidence of the estimate of effect was low. At follow-up, 178 participants from two
studies were included in the analysis, with similar findings (SMD -0.13, 95% CI -0.55 to
0.30, z = 0.59, p > 0.05). We are very uncertain of the estimate of effects for this outcome.
Anxiety: One hundred and ninety-five participants reporting abdominal pain from two
studies were included in the analysis to investigate whether psychological interventions
improved anxiety post-treatment. There was no clear evidence of benefit for psychological
therapies on anxiety in children compared to control conditions at post-treatment (SMD 0.11,
95% CI -0.18 to 0.39, z = 0.74, p > 0.05). Our confidence of the estimate of effect is very
low. At follow up, 170 participants from two studies were included in the analysis, and
similarly, there was no clear evidence for the benefit of psychological interventions (SMD
0.14, 95% CI -0.16 to 0.44, z = 0.91, p > 0.05). Similar to anxiety at post-treatment, our
confidence in the estimate of effect was very low.
Neuropathic pain, treatment vs. control
Only one study (Wicksell et al., 2009) treated children with neuropathic pain,
therefore data could not be entered into a meta-analysis. No conclusions can be drawn.
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Musculoskeletal pain, treatment vs. control
Pain symptoms: Two hundred and sixty-four participants from five studies were
included in the analysis to investigate whether psychological interventions improved
musculoskeletal pain symptoms post-treatment. Psychological therapies had a significant
moderate effect on improving pain in children with musculoskeletal pain compared to control
conditions, and these effects were beneficial (SMD -0.50, 95% CI -0.74 to -0.25; z = 3.96, p
< 0.001). The quality rating based on GRADE guidelines was moderate for this outcome
meaning further research is likely to have an important impact on our confidence in the
estimate of effect. At follow-up, 138 participants from two studies were included in the
analysis. There was no clear evidence of the benefit of psychological interventions on pain
reduction, (SMD -0.24, 95% CI -0.58 to 0.09, z = 1.41, p > 0.05). Further, the quality was
low meaning our confidence of the estimate of effect was low.
Disability: Two hundred and sixty-four participants reporting musculoskeletal pain
from five studies were included in the analysis to investigate whether psychological
interventions improved disability post-treatment. Psychological therapies produced a small
beneficial effect on reducing disability in children compared to control conditions at posttreatment, (SMD -0.36, 95% CI -0.61 to -0.12) and this was significant (z = 2.90, p < 0.01).
Our confidence in the estimate of the effect is moderate. At follow-up, 138 participants from
two studies were included in the analysis. Psychological therapies had a large beneficial
effect on reducing disability in children compared to control conditions at follow up (SMD 3.86, 95% CI -7.23 to -0.49) which was significant (z = 2.25; p < 0.05). However, our
confidence in the estimate of effect was low.
Depression: Two hundred and sixty-seven participants reporting musculoskeletal pain
from five studies were included in the analysis to investigate whether psychological
interventions improved depression post-treatment. Psychological therapies had a small
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beneficial effect on improving depression in children compared to control conditions at posttreatment, (SMD -0.28, 95% CI -0.52 to -0.04) which was significant (z = 2.28, p < 0.05).
Our confidence in the estimate of effect was moderate. At follow-up, 138 participants from
two studies were included in the analysis, and there was no clear evidence of the benefit of
psychological interventions on depression (SMD -0.85, 95% CI -3.01 to 1.31, z = 0.77, p >
0.05). The quality of evidence was low meaning our confidence in the estimate of effect was
low.
Anxiety: One hundred and thirty-two participants reporting musculoskeletal pain from
two studies were included in the analysis to investigate whether psychological interventions
improved anxiety post-treatment. There was no clear evidence of benefit for psychological
interventions on anxiety compared to control conditions at post-treatment, (SMD -0.20, 95%
CI -0.60 to 0.21, z = 0.96, p > 0.05). Our confidence in the estimate of effect is low. At
follow up, 132 participants from two studies were included in the analysis, with similar
findings (SMD -0.23, 95% CI -0.66 to 0.20, z = 1.06, p > 0.05). We are very uncertain of the
estimate of effects for anxiety at follow-up.

Quality of evidence summary
GRADE was used to assess the quality of evidence. Only two outcomes scored high
quality on the assessment; disability and depression at post-treatment when combining all
conditions (see Table 2), meaning further research is unlikely to change our confidence in the
estimate of effect for these outcomes. Of the remaining ratings, seven scored moderate
quality, nine were low quality, and eight were very low quality. No studies reported sleep
outcomes; therefore, they are not included in the quality of evidence tables. Quality of
evidence for individual conditions is shown in Tables 3, 4, 5 (see Appendix E, online
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material). A quality of evidence table could not be created for neuropathic pain due to lack of
evidence.

Effectiveness of treatment dose
The quadratic and linear curves both fit the data significantly for headache conditions
post-treatment (R2 = .50, F(2, 12) = 5.003, MSE = 19.95, p < .05; R2 = .42, F(1,12) = 7.82,
MSE = 21.2, p < .05) respectively. However, the difference between the two models was not
significant (F(1,2) = 1.69, p > .05). At follow-up, neither the quadratic nor linear curve fit
the data significantly (R2 = .710, F(2,4) = 2.44, MSE = 15.12, p = .29; R2 = .70, F(1,4) = 7.02,
MSE = 10.40, p = .08 respectively). For chronic pain (excluding headache) conditions,
neither the quadratic nor linear curve fit the data significantly post-treatment (R2 = .053,
F(2,8) = .168, MSE = .207, p =.85; R2 = .044 , F(1,8) = .321, MSE = .179, p =.59
respectively). Similarly at follow-up, neither the quadratic nor linear curve fit the data
significantly (R2 = .060, F(2,8) = .190, MSE = .227, p = .83; R2 = .049 , F(1,8) = .357, MSE =
.197, p = .57 respectively).
Therefore, we conclude that the higher the treatment dose given to children with
headache conditions, the better the pain score post-treatment. The dose of treatment ranged
from 3-12 hours. However, we found no evidence for an optimal treatment dose. No pattern
was found for follow-up pain scores, or for chronic pain (excluding headache) conditions
post-treatment or at follow-up, meaning treatment intensity had no effect on pain score.

Discussion
Summary of findings
This meta-analysis aimed to determine the effects of psychological therapies and
adverse events for children and adolescents with chronic pain. Individual conditions were
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analyzed separately. Further, we aimed to investigate the relationship between treatment dose
of psychological therapy and effect sizes to determine an optimal dose for improving pain
symptoms. Psychological therapies can significantly reduce pain and disability in children
and adolescents with chronic pain, although there is currently a lack of evidence for some
clinical pain conditions and outcomes. However, where there is sufficient evidence we can
reliably conclude the following: headache pain was reduced significantly post-treatment and
at follow-up; only two children would need to receive treatment to receive benefit (NNT was
2.72 post-treatment and 2.01 at follow-up). For abdominal pain, significant improvements for
pain and disability were found post-treatment. Among children with musculoskeletal pain,
psychological interventions produced significant reductions in pain, disability, and depression
at post-treatment, and a significant effect was found at follow-up for disability, although only
two studies were included. No other significant effects were found post-treatment or at
follow-up.
The quality of evidence was assessed using the GRADE criteria. When assessing the
quality of outcomes for combined pain conditions, the evidence was moderate (see Table 4).
However, quality of evidence was lower when assessing each pain condition individually (see
online material Appendix D). This field is still relatively small and with the continuing
addition of high quality trials, new evidence is likely to change our confidence of the estimate
of effect for each condition. This is reflected by the large number of outcomes that scored
‘low’ or ‘very low’ ratings. It was not possible to produce quality of evidence tables for
neuropathic pain, or for sleep outcomes due to the lack of studies providing outcome data.
Another contribution of the meta-analysis is that we were able to explore the
relationship between dose and effect of treatment on pain scores. For headache pain, results
revealed that higher treatment dose was associated with more pain reduction. For chronic

23
PSYCHOLOGICAL THERAPIES FOR CHILDREN WITH CHRONIC PAIN
pain (excluding headache) conditions, no identifiable pattern between treatment dose and
pain outcome was found.
Completeness of data
The evidence base for the efficacy of psychological interventions for reducing pain
among children with headache is promising, especially for headache pain reduction. Studies
primarily used brief behavioral interventions to treat children with headache. Further studies
are unlikely to change such findings, although different components could be added and
trialed to reduce disability, depression, and anxiety. The strength of the evidence base for
psychological treatments for pediatric chronic pain is building, and at present, our findings
are inconsistent with UK NICE clinical guidelines (2012) that state, erroneously, there is little
evidence to support the use of psychological interventions in managing chronic headache
pain. However, this review demonstrates that CBT and behavioral therapies are effective at
reducing pain in children and adolescents with chronic headache, and evidence is mounting
for efficacy in other pediatric pain conditions as well.
Despite these findings, there are still considerable gaps in our knowledge regarding
the effectiveness of psychological interventions for particular outcomes and conditions. No
evidence of effect was found for psychological treatments in reducing anxiety levels in
children and adolescents with painful conditions. However, only six studies provided
extractable data so findings should be treated with caution, especially when interpreting
anxiety outcomes for individual clinical pain conditions. There is substantial evidence from
the anxiety literature that shows psychological interventions can improve anxiety outcomes.
For example, a review of 41 RCTs (James, James, Cowdrey, Soler, & Choke, 2013) found
positive effects of CBT in reducing anxiety symptoms in children and adolescents with an
anxiety disorder. Anxiety and chronic pain have been found to be highly comorbid in
children and adolescents (Kashikar-Zuck, et al. 2008; Costello, Mustillo, Erkanli, Keeler, &
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Angold, 2003). The fear-avoidance model supports the role of anxiety and catastrophizing in
maintaining chronic pain through avoidance leading to disuse and depression (Vlaeyen &
Linton 2000; Simons & Kaczynski, 2012). It is possible that although anxiety is a measured
outcome, treatment content in most psychological treatment protocols is sub-optimal for
specifically addressing pain anxiety. Further not all measures of anxiety specifically
measured pain-related anxiety, meaning specific changes in anxiety towards pain could not
be measured. Future therapies should target specific pain-related anxieties elicited from
children and adolescents in treatment.
Similarly, we are unable to comment on the effectiveness of psychological
interventions for improving sleep. Sleep was not reported as an outcome for any of the 35
included studies despite growing evidence that it is an important factor contributing to the
reduction in functional ability and low mood in children with chronic pain (Palermo & Kiska,
2004). The underreporting of sleep outcomes in trials is more surprising following the
recommendation by the Pediatric Initiative on Methods, Measurement, and Pain Assessment
in Clinical Trials (PedIMMPACT) which published guidelines of core outcomes that should
be included in trials with children with chronic pain (McGrath et al. 2008). This paper
included sleep as a core outcome in pediatric chronic pain trials, however, in the seven
included studies that were published post 2009, none reported sleep as an outcome. Recent
reviews of evidence-based sleep assessments have been published; for example
Lewandowski, Toliver-Sokol, & Palermo, (2011) review self-report assessments of sleep
quality and sleep behavior in children and adolescents that may guide future selection of
outcome instruments in this domain.
In the present review, we found insufficient studies of psychological treatments for
children with neuropathic pain, meaning we cannot present any findings. Only one study
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investigated children with neuropathic pain (Wicksell, et al., 2009) and therefore could not be
analyzed.
Finally, this review did not segregate studies by type of control group, active or
inactive, so the apparent effectiveness of psychological interventions may also be attributable
to nonspecific benefits: doing something, perhaps anything, with a patient, rather than doing
nothing. The use of attention control conditions might help to determine whether it is the
specific aspects of the psychological therapy that are improving outcomes, rather than
nonspecific effects such as interaction with a health professional, or time in reflection.
Trial design, methodological improvements
Randomized controlled trials are recommended as the gold standard when evaluating
therapies in psychology (Boutron, Moher, Altman, Schulz, & Ravaud, 2008). Recent debate
on whether the RCT is the best method to trial psychological therapies for patients with
chronic pain has emerged with a call to consider new designs of trials to measure clinical
efficacy and effectiveness through large-scale observational and translational studies
(Rowbotham et al. 2013; Morley, Eccleston, & Williams, 2013). Currently, the population,
measures, and outcomes are heterogeneous in pediatric pain trials, which hinders the pooling
of data for meta-analysis and reduces confidence in the evidence base due to the low effect
sizes and small population.
A clear recommendation stemming from our findings is that trial reporting needs to
improve. From the 175 possible risk of bias responses, 65 were low risk, 86 were unclear, and
24 were high risk. The most prevalent threats to bias in these studies are inadequate reporting
of outcomes (N, mean, standard deviation) and attrition. Required standards of reporting have
increased in recent years, with the introduction of PRISMA, CONSORT, and other guidelines
to assist the transparency of research, but only one study (Kashikar-Zuck et al. 2012) scored
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low risk of bias in all areas. In addition, only one study (Kashikar-Zuck et al. 2012) reported
adverse events. No other study reported on adverse events beyond attrition.
Trialists should set hypotheses a-priori, and should report all outcomes, ensuring that
these address all targets of intervention. Findings concerning the efficacy of psychological
interventions on improving sleep, anxiety, and depression are limited in this review because
authors do not consistently measure or report these outcomes. For example, only eight studies
presented extractable data for depression, six studies presented extractable data for anxiety,
and none on sleep. Reporting bias has previously been noted in this field (Chan & Altman,
2005), and we suspect that additional outcomes are measured in studies but are not reported
at publication for various reasons. Further, the power of many analyses is low because of the
small number of participants entered into the trial.
Future studies and innovation
The field is in need of more innovative trials to help reduce pain symptoms, anxiety,
depression, and improve disability and sleep. Future psychological therapies should be
theoretically coherent and use components and strategies that are clearly linked to both theory
and the intended outcome or target of the intervention. Therapies should be trialed with
different pain conditions to determine whether they are more efficacious than the current
CBT and behavioral treatments. CBT was the only therapy to treat abdominal, neuropathic,
and musculoskeletal conditions. High quality trials are needed to determine whether there are
other psychological therapies that achieve significant improvements with children and
adolescents with other diagnoses that could be applied to children and adolescents with a
painful condition (e.g., multisystemic therapy for children with diabetes, see Eccleston,
Palermo, Fisher, et al., 2012). Recent CBT trials have attempted to innovate in delivery by
using technology instead of traditional face-to-face formats (e.g. Palermo et al., 2009; Stinson
et al. 2010). Such treatments could be compared to treatments delivered face-to-face for
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comparative effectiveness, or investigated for the unique relationships between model of
delivery and treatment response.
To date, the evidence base does not differentiate between generalized anxiety and
pain-related anxiety measures. Future trials should aim to investigate whether reductions in
general anxiety or pain-related anxiety (or both) show greatest improvements from treatment.
We are currently unable to identify whether there is any “key” component of
psychological therapies, since the multiple components are intended to be synergistic and
impact several of the target variables, so disaggregating effects is not possible. Studies and
protocols of psychological therapies do not contain enough detail to analyze systematically
any intervention components. Protocols are becoming more readily available, through the
registration of trials, yet they too are lacking in detail to understand what components of
therapy are delivered, and how long is spent developing each skill. Further, the content of
treatment interacts with the skills of therapists in producing effects, and while the protocol
can be standardized, and skills and adherence to a manual assessed, patients remain
heterogeneous in their levels of pain, disability, and distress at entry to treatment. Similar
issues arise concerning maintenance of gains over follow-up.
Morley et al., (2013) suggests that the psychological profile of children and
adolescents entering treatment may be more important for determining treatment response
than their differing pain conditions. None of the included studies in this review categorized
patients based on psychological profile, and it could potentially be a powerful treatment
predictor.
Clinical Implications
Psychological interventions, predominantly CBT and behavioral therapies are
effective for reducing pain in children and adolescents with chronic pain. No effect was
found at follow-up (3-12 months) suggesting that the maintenance of therapies is limited,
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with the exception of headache pain. When investigating individual conditions, psychological
interventions were effective for reducing pain in headache, abdominal, and musculoskeletal
conditions and disability in abdominal and musculoskeletal pain. However, more focus
should be placed on reducing distress including depression and anxiety in these populations.
There was no evidence to determine the effect of psychological interventions on neuropathic
pain and for the outcome sleep.
There is currently little evidence for other psychological treatments (e.g. problem
solving therapy) for children with chronic pain. Clinicians should not be restricted to CBT or
behavioral therapy if it does not suit the child or does not result in positive outcomes. Further,
clinicians treating pediatric pain should target therapy based on risks identified at baseline
assessment. For example, if a child reported high anxiety, delivering coping skills or
relaxation techniques targeting anxiety may be more effective and further reduce disability.

Conclusion
Psychological therapies are effective at reducing pain symptoms for children and
adolescents with chronic pain immediately after treatment. Psychological therapies are also
effective at improving disability and depressive symptoms for some pain conditions.
However, insufficient evidence means that limited conclusions can be drawn regarding
anxiety and sleep outcomes. The evidence for the maintenance of treatment effects with
psychological interventions is weak due to limited follow-up assessments in included RCTs.
Further trials are needed in additional pain conditions (e.g., neuropathic pain) to broaden our
understanding of whether psychological therapies can improve outcomes for these conditions.
Moreover, further investigation is needed to understand whether psychological therapies can
produce long-term changes in pain for children.
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