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1. Introduction

Psychological interventions for adults with chronic pain are common and desirable treatment
options in multidisciplinary pain treatment centers operating in high resource countries.
Evidence for the efficacy and safety of psychological treatments, typically from randomized
controlled studies, has been repeatedly summarized in systematic reviews and meta-
analyses over the last 40 years. Our group has maintained the Cochrane Library review on
‘Psychological interventions for adults with chronic pain (excluding headache)’ since its
inception in 1999, updating it with the latest evidence, most recently in August 2020
[7,22,29,30].

In the 1999 review, we included 25 randomized controlled trials (RCTs); in 2009, 40; in 2012
(with stricter inclusion criteria), 35; and, in 2020, 75. The main findings of the 2020 review
are summarized in Table 1. Our aim in this topical review is to draw attention to key features
of RCTs from which we draw our evidence base of psychological treatments, including
design, conduct and reporting of trials. We do not address here other valuable
methodologies, such as single case and process studies. If we are to produce trusted, high-
quality evidence that is useful, then we must attend to issues that can potentially undermine
that trust, issues that add to uncertainty around the evidence. These include, but are not
limited to, the precision of our effect estimates as a function of trial size; the quality of
treatment content; control over therapy content in the use of comparator treatments; and the
degree of equipoise in how questions are asked and answered. We conclude with
recommendations for the future direction of the field.

2. Critical methodological concerns

2.1. Precision

Precision refers to the variability of an effect estimate, usually indicated by the width of the
confidence interval [2]. RCT sample size is a critical factor when determining the estimate of
effect in a meta-analysis. Of course, small trials are sometimes useful, for example when
establishing feasibility. However, when determining efficacy and harms of an intervention,
individual trials with small sample sizes risk imprecision. This is true even when many
(small) studies are pooled with the rigor of Cochrane methodology [18,27]. Imprecision does
not, by itself, bias in any single direction, but it does inflate the risk of type Il error, i.e., the
failure to reject a false null hypothesis. However, it is well documented that publication bias
for positive trials leads to over-representation in the literature of small positive trials
[9,10,15,20]. When included in meta-analyses, smaller trials, whatever their absolute size,
generate, on average, larger effect sizes than do larger trials [4,5]. The inflation can be
substantial: the quartile of smallest-sized studies in the Dechartres et al. [4] meta-
epidemiological study produced estimates a mean 23% higher than the other three quartiles.
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Concern about small trials, and the imprecision of their pooled results in meta-analyses,
encouraged the Cochrane Pain, Palliative, and Supportive Care review group
(https://papas.cochrane.org) to investigate size as a risk-of-bias (RoB) domain for
assessment. Reanalysis of existing systematic reviews using only larger trials, including
psychological studies [e.g. 8], often shows smaller effect sizes that can change conclusions.
In our recent Cochrane review and its forerunner [29,30], we excluded studies with fewer
than 20 participants per arm post-treatment, but this still allowed inclusion of trials whose
size occasioned a high RoB. An inclusion criterion of 20 per arm is still overly liberal. The
required size of a trial varies with the true event rate in both comparison and intervention
groups. For a given rate in the comparison group, required size increases with the
expectation of a clear statistically significant effect, and with lower event rates in the
intervention group. For example, in single-dose pharmaceutical trials [20] over 500 per arm
are required. With 40 participants per arm, a common sample size in chronic pain trials, we
can only have confidence in the direction, not size, of effect. Including 50 participants per
arm as the minimum is the prerequisite for merely unclear, rather than high, RoB.

We revisited the evidence base used in the 2020 Cochrane review and conducted sensitivity
analyses, repeating the meta-analyses using only those trials with at least 50 in either arm
and reassessed the evidence using criteria from GRADE (Grading of Recommendations
Assessment, Development and Evaluation), a transparent and systematic method of grading
certainty of evidence [26]. These sensitivity analyses are presented in Table 1.

Analyses in the 2020 review were organized according to psychological therapy type
(cognitive behavioral therapy (CBT); behavioral therapy (BT); acceptance and commitment
therapy (ACT); and other therapies) and by control comparison (active control (AC) or
treatment as usual/waiting list control (TAU)). There were insufficient trials for re-analyses of
BT vs either control, of ACT vs TAU, or of disability outcomes for ACT vs AC.

Table 1. Meta-analyses of cognitive behavioral therapy vs active control and treatment as
usual, and acceptance and commitment therapy vs active control, showing results of trials
including = 50 participants per arm and results of any trial including = 20 participants per
arm.

SMD GRADE
Outcome Studies Participants (IV, Random, 95% Cl) cert.alnty of
evidence

Cognitive behavioral therapy vs active control
Pain post-treatment

n = 50/arm 12 2395 -0.08 [-0.16, -0.00] High

n>20/arm 23 3235 -0.09 [-0.17, -0.01] Moderate
Disability post-
treatment 10 1893 -0.11 [-0.20, -0.01] High

n >50/arm 19 2543 -0.12 [-0.20, -0.04] Moderate

n>20/arm

Distress post-treatment
n = 50/arm 12 2394 -0.11 [-0.19, -0.03] High
n=20/arm 24 3297 -0.09 [-0.18, 0.00] Moderate



Pain follow-up
n > 50/arm
n=20/arm

Disability follow-up
n > 50/arm
n = 20/arm

Distress follow-up
n > 50/arm
n > 20/arm

Cognitive behavioral therapy vs treatment as usual

Pain post-treatment
n = 50/arm
n>20/arm

Disability post-
treatment

n = 50/arm

n > 20/arm

Distress post-treatment
n = 50/arm
n > 20/arm

Pain follow-up
n >50/arm
n >20/arm

Disability follow-up
n = 50/arm
n = 20/arm

Distress follow-up
n = 50/arm
n > 20/arm

Acceptance & commitment therapy vs active control

Pain post-treatment
n >50/arm
n>20/arm

Distress post-treatment
n >50/arm
n>20/arm

Pain follow-up
n = 50/arm
n>20/arm

10
16

8
15

10
16

29

28

6
16

1943
2362

1454
1919

1943

2362

728

2572

843
2524

1037
2559

867
1674

694
1581

869

1757

228

385

228
385

212
265

-0.01 [-0.11, 0.08]
-0.08 [-0.19, 0.04]

-0.05 [-0.17, 0.07]
-0.12 [-0.26, 0.02]

-0.07 [-0.16, 0.02]

-0.13 [-0.25, -0.01]

-0.40 [-0.55, -0.25]

-0.22 [-0.33, -0.10]

-0.42 [-0.59, -0.24]
-0.32 [-0.45, -0.19]

-0.41 [-0.56, -0.26]
-0.34 [-0.44, -0.24]

-0.27 [-0.41, -0.14]
-0.16 [-0.27, -0.04]

-0.45 [-0.68, -0.22]
-0.21 [-0.37, -0.05]

-0.31 [-0.48, -0.13]

-0.25[-0.37, -0.13]

-0.39 [-1.25, 0.48]

-0.54 [-1.20, 0.11]

-0.41 [-1.39, 0.56]
-0.61 [-1.30, 0.07]

-0.18 [-0.99, 0.63]
-0.38 [-1.03, 0.27]

High
Moderate

High
Low

High
Moderate

Moderate
Moderate

High
Low

Moderate
Moderate

High
Moderate

Moderate
Low

High

Moderate

Very low
Very low

Very low
Very low

Very low
Very low



Distress follow-up
n = 50/arm 2 212 -0.35[-1.10, 0.40] Very low
n = 20/arm 3 265 -0.58 [-1.24, 0.07] Very low

GRADE certainty of evidence: “Very low” means that the true effect is probably markedly different
from the estimated effect; “low” means that the true effect might be markedly different from the
estimated effect; “moderate” means that the true effect is probably close to the estimated effect; “high”
means that the authors have a lot of confidence that the true effect is similar to the estimated effect
[26].

Including only larger trials changed the effect estimates. For all ACT analyses, in line with
previous studies in pain, including only larger sample sizes substantially reduced the effect
estimates. The evidence remained of very low certainty although the confidence intervals
narrowed. For CBT, however, the findings were surprising. For all analyses of CBT vs AC,
effect sizes and confidence intervals remained largely unchanged, but GRADE ratings
improved from low or moderate certainty to high certainty. By contrast, for CBT vs TAU, the
size of the effect estimates increased, and GRADE ratings improved from low or moderate
certainty to all moderate certainty.

In summary, these sensitivity analyses revealed that the evidence base for ACT is of very
low certainty and the true effect could lie outside the confidence intervals [14]. However, for
CBT, increasing the precision improves the certainty of the evidence, leaves the estimates
unchanged for CBT vs AC, and improves them for the comparison with TAU, showing that
effect estimates for CBT are stable.

2.2. Treatment quality

In standard RoB methods, the inability to blind an operator (e.g. surgeon or therapist) to the
treatment being delivered is automatically considered a risk of bias [11], introducing
unwanted variability. However, non-pharmacological interventions such as surgery, physical
therapy and psychological therapy cannot separate the production of the treatment from its
delivery [6]. While treatments and delivery can be standardized by protocols and training,
treatment content and delivery remain somewhat flexible in response to dynamic features of
the context, such as the patient presentation.

Because double blinding is not possible in trials of psychological interventions, more
attention is typically paid to characteristics of delivery. All of the 75 trials in our recent review
featured qualified psychological therapists delivering psychotherapeutic content face-to-face
(a condition of inclusion). We know less about the specific protocols for therapy content in
each treatment, largely due to scant reporting. The recent promotion of the TiDier checklist
[12], which encourages and guides content reporting in full, will improve this situation. Also
rarely discussed, though important, are the treatment models adopted in non-
pharmacological trials — the theories of mechanism that underlie delivery. The rich pre-
clinical science in pain is often poorly translated to clinical trials, or not obvious from their
reporting. Finally, there is also discussion on the potential role of variables common to all
forms of therapy, such as therapist alliance [13], and their potential role trans-diagnostically
[1,28,31]. For secondary data analysis of published studies to fulfill its promise, we need to
share not only data but manuals, content, and theoretical rationales.

2.3. Control

In the RCT of a psychological intervention, the choice of comparator, ideally a placebo,
follows directly from concern about treatment content and quality. A sham treatment should
be built to have ‘carrier’ characteristics similar to those of the active treatment (same
therapist, same dose, same location, etc.) but no therapeutically active content. Although
sham treatments are possible, they are uncommon as they are considered difficult to create
and sustain. More common is the use of random allocation to another treatment considered



equally engaging. In this review, 39 of the 75 trials used various ACs. The assumption is that
an active treatment will mirror some ‘carrier’ characteristics, such as dose and location, but
may also introduce placebo characteristics, such as patient expectation of benefit and
therapist belief in the treatment. Common active comparators are education, exercise, and
relaxation training, the commonest in our review being education.

Forty-four of the 75 trials employed a waiting-list or treatment-as-usual (both subsumed
under TAU) comparison (eight studies used both AC and TAU). TAU has the value of
ecological validity, representing normal practice, although it may be that the ‘Hawthorne
effect’ of being in a trial alters key outcomes. Simply put, in chronic pain, TAU in the real
(non-trial) world covers a range of possibilities, from no treatment or engagement with health
care to attentively delivered treatment: these are distributed at random across control
groups.

More work is needed to identify the optimal control condition for psychological interventions.
However, given the effects for CBT reported in Williams et al. [30], supported by the
sensitivity analyses reported here, it is likely that trials in which one arm is no/inert treatment
will be increasingly rejected as unethical. In future, consideration will need to be given to
alternative and emerging techniques, such as ACT or emotion-focused therapy [17], being
entered into non-inferiority comparisons with a standardized CBT protocol to replace both
active and TAU comparisons.

2.4. Equipoise

Therapists have an ethical duty to deliver the treatment they believe to be right for their
patients, so permitting randomization to an inert control could violate patient rights and call
into doubt this duty. The principle of equipoise allows for ethical use of selection to an inert
treatment if the evidence for a treatment is in equipoise [16] or, more simply, if there is
sufficient professional uncertainty about the efficacy and safety of an intervention [6,16,25].
From this perspective, equipoise is not a clinician quality, but an ethical position adopted in
response to uncertainty about treatment. Holding the likelihood of efficacy and safety in the
balance throughout a study is an important principle. The extent to which an individual actor
within a trial, whether as initiator, operator, regulator, statistician, author, or broadcaster, has
individual balance is less important than a) whether the actors transparently disclose their
prior beliefs about evidence, and b) whether attempts have been made to counter the
potentially biasing effect of those beliefs on trial conduct and outcome.

On the first point — disclosure — it is relatively rare in trials of psychological interventions to
assess or disclose actors’ prior beliefs on the potency or otherwise of an experimental
treatment. Not only can it indicate a potential threat to equipoise (e.g. if all actors believe that
a treatment is ineffective) but it can also go some way to addressing concerns for what have
been called academic conflicts of interest (e.g. [3]), in which a person might be judged to
indirectly benefit from the result of a study in areas such as professional advancement or
reputation.

On the second point — blinding to patient allocation — it is rare to blind actors other than
patients, although it is possible to attempt to manage the influence of prior therapist belief by
blinding staff involved in assessment (only reported in 17 of our 75 trials) and by the
operation of an independent clinical trial committee. In psychological trials, blinding of
therapists is impossible, but patient and therapist expectations of outcome and the strengths
of those beliefs can be recorded. Analyses of the influence of therapist expectations and
beliefs on outcomes should be included in the protocol and in the clinical trial report.

3. Discussion
In this topical review, we have outlined the importance of precision, treatment quality,
control, and equipoise being core considerations in the next generation of trials, in order to



bring value to patients. Unheeded, the next generation of evidence will not advance the field
but merely add more ‘me-too’ trials to the literature. Replication is of course important:
however, we have reached a stage where replication of CBT vs TAU or AC incurs a high
cost in lost opportunities for alternative developments. In 2013 [23] and in 2018 [6], we
called for an end of trials comparing CBT to control, the case for the efficacy of CBT
compared with doing nothing having been made, and yet we are still seeing a large number
of these trials added to the literature each year. It is time for a change in direction.

The next generation of evidence needs to be innovative, yet still include the core features of
modern trial design, summarized in Table 2. From this discussion, we have highlighted that
the next generation of trials should: i) have at least 50 participants completing treatment in
each arm; ii) fully disclose the content and rationale of treatments, including at least a
TiDieR checklist and supporting documentation; iii) include a standard CBT control for
testing both non-inferiority or superiority; iv) use a standardized CBT comparator, and
consider a sham comparator, when investigating new therapies; and v) require principal
actors in trial design, conduct, and delivery to disclose a priori beliefs about the outcome and
the value of treatments under investigation to allow for an independent exploration of
equipoise. While these do not guarantee capture of all unaccounted variance in trials, they
do represent improved standards from which we can further progress.

Table 2. Core features of the best trials

Feature

Rationale

Features discussed in topical review

Precision: trials including > 50
participants/arm, preferably > 100/arm

Content of intervention and comparison
based on theory; clear statement of
presumed mechanisms of change

Placebo controls designed for specific
aspects of treatment, based on theory or
presumed mechanisms of change

CBT used as a standard comparison
treatment

Treatment content described; TiDieR
checklist used [12]; quality and delivery of
treatment reported [32]

Disclosure by treatment staff of prior
beliefs about efficacy and value of
treatment(s) under investigation.

Gives greater power and precision; reduces
type Il error

Enables more confident interpretation of
results

Allows more confident interpretation of
differences between intervention/s and
control/s

CBT has robust efficacy; new treatments
should be evaluated against it before being
adopted in practice

Allows replication and detailed analysis

Avoids bias in delivery, assessment, analysis
and reporting; allows for an independent
assessment of equipoise



Other essential features

Protocol publicly pre-registered

Randomization method adequate

Participants blinded; expectations of
outcome assessed at baseline

Adverse events and full explanations of
attrition included in outcome assessment

Primary analyses only undertaken when
participants have more than mild
symptoms, e.g. at least moderate pain at
baseline in an analgesic trial

Baseline observation carried forward for
missing data

Data published

Commits to conducting and reporting results
according to protocol

Reduces risk of flaws in results due to biased
randomization and allocation procedures

Minimizes or controls for differences in
expectations between intervention/s and
control/s

Identifies possible harms [24], including those
associated with dropout or treatment failure

Only includes those with needs relevant to the
intervention

Reporting data only from participants who
have completed the intervention inflates
effects [19,21]

Reduces selective reporting and publication
bias; allows pooling of datasets and individual
patient analyses

We still face challenges. First, we know that not all psychological treatments are alike. Whilst
CBT shows efficacy (and we are discouraging future trials comparing CBT to TAU or AC),
there is still important work to be done in determining treatment mechanisms and, indeed,
tailoring of treatments. Pre-clinical science can usefully guide the improvement of specific
CBT content. Dropout is still fairly common in these trials and understanding more about
patients who do not continue treatment is an important future direction for the field. Second,
more investment should be put into novel therapeutic options, to be compared with a
standard CBT treatment. ACT in particular is in need of a large-sized, multi-site trial
delivered to strict protocol, with a majority of independent contributors with no strong prior
beliefs about the value of the therapy. The same applies to other novel therapies, so that
clinicians are equipped with a range of evidence-based therapies to offer patients with
chronic pain. Third, there is a need for grant agencies, journal editors, and systematic
reviewers to only fund or accept those studies that follow modern evidence-based practice

and to reject or exclude those that do not.

In conclusion, this is very much a turning point at which we can choose to forge a new
direction in psychological treatments for chronic pain, by considering precision, treatment
quality, control, and equipoise in how evidence is generated and how it is presented to

clinical and scientific communities.
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