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Abstract

We previously conducted an exploration of the trustworthiness of a group of clinical trials of
cognitive behavioural therapy (CBT) and exercise in spinal pain. We identified multiple concerns in
eight trials, judging them untrustworthy. In this study, we systematically explored the impact of
these trials (“index trials”) on results, conclusions and recommendations of systematic reviews and
clinical practice guidelines (CPGs). We conducted forward citation tracking using Google Scholar and
the citationchaser tool, searched the Guidelines International Network (GIN) library and National
Institute of Health and Care Excellence (NICE) archive to June 2022 to identify systematic reviews
and CPGs. We explored how index trials impacted their findings. Where reviews presented meta-
analyses, we extracted or conducted sensitivity analyses for the outcomes pain and disability, to
explore how exclusion of index trials affected effect estimates. We developed and applied an
‘Impact Index’ to categorise the extent to which index studies impacted their results. We included 32
unique reviews and 10 CPGs. None directly raised concerns regarding the veracity of the trials.
Across meta-analyses (55 comparisons), removal of index trials reduced effect sizes by a median 58%
(IQR 40 to 74). 85% of comparisons were classified as highly, 3% as moderately, and 11% as
minimally impacted. Nine out 10 reviews conducting narrative synthesis drew positive conclusions
regarding the intervention tested. Nine out of 10 CPGs made positive recommendations for the
intervention(s) evaluated. This cohort of trials, with concerns regarding trustworthiness, has

substantially impacted the results of systematic reviews and guideline recommendations.

Perspective



We found that a group of trials of CBT for spinal pain with concerns relating to their
trustworthiness have had substantial impacts on the analyses and conclusions of systematic
reviews and clinical practice guidelines. This highlights the need for a greater focus on the

trustworthiness of studies in evidence appraisal.
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Pre-registration

Our protocol was pre-registered on the Open Science Framework: https://osf.io/m92ax/

Introduction

Randomised Controlled Trials (RCTs) routinely form the basis of evidence included in systematic
reviews and meta-analyses of the efficacy or effectiveness of health interventions. They are widely
considered the most rigorous form of evidence to guide decisions in Clinical Practice Guidelines

(CPGs) and are frequently the only evidence included in systematic reviews of clinical interventions.

RCTs are a human product and so are influenced by biases in human behaviour. Evidence-based
medicine (EBM) has numerous tools and methods to assess and manage both quality and bias in
research concerned with the conduct and reporting of trials, but there are few methods addressing
the important question of trustworthiness of data. Trustworthiness incorporates research integrity
and governance, including transparent pre-registration of protocols, appropriate ethical approval
and transparent data stewardship, and potential research misconduct.! The latter might include
fabrication or falsification of research results, or plagiarism.? If untrustworthy trials are not identified

and removed during the development process of reviews and CPGs, then the conclusions and


https://osf.io/m92ax/

recommendations of those reviews and guidelines are at risk of being incorrect, with potentially
major impact on patient care. This issue is compounded by an academic and publishing system that
is generally slow, inefficient and inconsistent in dealing with scientific error, issues of misconduct
and research integrity,® and where mistakes are often uncorrected, raising the likelihood of negative

impact.*

We previously conducted a formal exploration of the trustworthiness of a group of 10 clinical trials
of Cognitive Behavioural Therapy (CBT) and/ or physical rehabilitation for persistent spinal pain from
a single author team. Three of these trials had been identified as raising concerns during the
production of an earlier systematic review® and had therefore been excluded. We used several tools
designed to examine the plausibility of baseline characteristics and results, as well as searching for
pre-registration, corrections or retractions.! While we found the index studies had unremarkable
risk of bias profiles, we identified multiple concerns regarding the trustworthiness of eight of the
ten identified trials (subsequently referred to as index trials)®*3 (see Supplementary Table 1 for
details of those trials, Supplementary Table 2 for a summary of the key domains of trustworthiness
that were explored and Supplementary Table 3 for a summary of the concerns raised for each index
trial). Key concerns included issues of research governance (lack of study pre-registration, no
documentary confirmation of relevant ethical approvals, a lack of sharing of data upon request,
distributions of baseline variables that appeared unlikely in the context of random allocation, data
anomalies (in particular, duplicate or highly similar results data across unique studies), low to no
attrition of participants in some studies and implausible results (extremely large effect sizes
diverging from the wider literature).. On that basis, we recommended that they should not be
included in evidence syntheses and clinical guidelines in this area.! In this study, we explored how
these index trials have affected the conclusions and recommendations of published evidence

syntheses and CPGs in spinal pain.

Objectives



To explore the impact of eight identified clinical trials (index trials) of uncertain trustworthiness on

systematic reviews and clinical practice guidelines.

Patient and Public Involvement

Neither patients nor the public were involved in the conception or conduct of this study.

Methods

Our protocol was pre-registered on the Open Science Framework: https://osf.io/m92ax/. As this

study only involved evaluation of published information in the public domain, ethical approval was

not required.

Inclusion criteria

We included any systematic review or CPG that cited one or more of the index trials. This included
both documents that included the trial(s) in the evidence synthesis and those that identified but

excluded the trial(s) from the evidence synthesis.

Search Strategy

We conducted our searches on 22" and 23" June 2022 without date restrictions. We used forward
citation tracking on the eight index trials to find systematic reviews and CPGs that included one or
more of the trials. For each trial, we searched Google Scholar and used the citationchaser* tool

(https://estech.shinyapps.io/citationchaser).

We further searched the Guidelines International Network (GIN) library and the National Institute of
Health and Care Excellence (NICE) archive using the terms” back pain” OR “neck pain” to identify any
CPGs that may have included the index trials. We planned to search the National Health and Medical
Research Council's (NHMRC) guidelines portal and the National Guideline Clearinghouse of the

Agency for Healthcare Research and Quality (AHRQ) but these resources are no longer active.


https://osf.io/m92ax/
https://estech.shinyapps.io/citationchaser

Two authors independently screened the titles and abstracts of search results, excluding those that
were clearly irrelevant; then they independently screened the full texts of the remaining results,
excluding those that were ineligible. Disagreement was resolved by consensus or recourse to a third

reviewer.

Citation Summary

|,14

From Google Scholar and the citationchaser tool,** we explored the number of unique citations

received by each trial.

Data extraction

Data were extracted by one reviewer (NOC) using a standardised form. Table 1 outlines the

information included in our extraction.

***|nsert Table 1 here***

Data Synthesis

We narratively summarised the affected reviews and CPGs, with details of the affected comparisons.
We synthesised narrative results for systematic reviews and CPGs separately. As only one CPG (JOA)
conducted de novo meta-analyses, we included those with our synthesis of meta-analyses from

systematic reviews. Where reviews or CPGs made specific practice recommendations on the basis of

syntheses that included the index trials, we summarised these.

Where included reviews reported their own sensitivity analyses that excluded the index trials, we
extracted those. Where reviews did not report any such analysis and where adequate data were
available in reports or from authors on request, we conducted sensitivity meta-analyses for the

outcomes of pain and disability at all available follow up timepoints, to explore how the exclusion of



the index trials would affect published effect estimates. We used Revman5*° to replicate the
published analyses with those trials excluded. We replicated analyses using information presented in
reviews regarding the meta-analysis model and compared the results of our analyses with the
published analyses for any unexpected divergence that might result from different model
parameters. We calculated the proportion of participants that index trials contributed to meta-
analyses, the absolute and percentage change in effect sizes for each analysis and the change in
effect size that resulted from the exclusion of the trial(s). To allow comparison of effect sizes across
different scales we converted all to the same direction, as they all represented symptomatic
improvement. We explored whether exclusion of the trials changed heterogeneity in the meta-
analysis by examining the absolute change in the |2 statistic (while not a direct measure of
heterogeneity, the I? statistic measures the percentage of variability in effect estimates due to
between-trial heterogeneity),’® it also has the benefit of being commonly reported in meta-analyses.
For all analyses we used the standardised mean difference (Hedge’s g) to maximise comparability. It
should be noted that we conducted these analyses using the data reported in the included reviews,
and did not go back to the original trials. All re-analyses were checked for errorsby a second

researcher.

While not planned in our original protocol, we developed an index to categorise the extent to which
index studies had impacted upon the results of identified meta-analyses. This was developed de
novo through discussion and consensus among the team and we labelled this the “Impact Index”.
We first considered and agreed as a team the key domains in which studies may have an impact and
then agreed, through discussion and consensus what we considered to be defensible thresholds for
judging the impact of index trials in each domain. These were then applied consistently across all
included studies. We have not conducted a formal validation of this index.The Impact Index

classifies the impact that index studies have had on a meta-analysis across four domains, as follows:



Scale of contribution: What is the proportional volume of data or weight that index trials contribute
to the meta-analysis/pooled effect? We quantified this as the proportion of total participants in the

meta-analysis that is contributed by index trials, though weight (%) could also be used.

Impact on the pooled effect: What is the impact of index trials on the pooled estimate of treatment
effect? This was quantified by calculating the absolute change in the treatment effect (SMD)

observed when index trials were excluded from the analysis.

Impact on precision: What is the impact of index trials on the precision of the effect estimate? This
was quantified by calculating the % change in the width of the 95% confidence intervals of the
pooled effects when the index trials were excluded from the analysis or where exclusion of index
trials altered the significance status of the effect at the p<0.05 level. While we recognise that using p
values as a marker of meaning is unsatisfactory, it is almost universally used in primary or secondary

reporting of meta-analytic outcomes.

Impact on inconsistency: What is the impact of index trials on inconsistency in the meta-analysis?
This was quantified by calculating the absolute change in the I? statistics value when index trials
were excluded from the analysis or where exclusion of index trials changed the direction of effect of
the point estimate.

For each domain, judgements were made on whether the impact was substantial, moderate or low.
The decision thresholds for each domain are presented in Table 2. The results for each domain were
then combined using a decision rule to produce an overall judgement of the level of impact. The

decision rules for overall judgments were as follows:

Highly impacted:



e Substantial impact on scale of contribution +/- any effect on magnitude of effect, precision
or inconsistency

e Substantial impact on magnitude of effect +/- any effect on scale of contribution, precision
or inconsistency

e Moderate impact on scale of contribution +/- moderate or substantial effect on magnitude
of effect, precision or inconsistency

e Moderate impact on magnitude of effect +/- moderate or substantial effect on scale of

contribution, precision or inconsistency

Moderately impacted:
e Moderate impact on scale of contribution with minimal impact on magnitude of effect,
precision and inconsistency
e Moderate impact magnitude of effect with minimal impact on scale of contribution,

precision and inconsistency

e Minimal impact on scale of contribution or magnitude of effect with moderate or substantial

impact on precision and/ or inconsistency

Minimally impacted:

Minimal effect on scale of contribution, effect magnitude, precision or inconsistency.

***|nsert Table 2 here***

Results

Figure 1 presents the results of the searches and screening process. In summary, citation tracking

identified 729 records and guideline database searches identified 147 records. After removal of



duplicates and screening of titles and abstracts, we reviewed 81 records of which we excluded 39
(for reasons see Figure 1). We finally included 42 records (32 unique systematic reviews>"#” and 10

CPGs*).

***INSERT FIGURE 1 HERE ***

For the individual index trials, the number of unique citations ranged from 4 to 143. The number of
identified systematic reviews that an individual trial was included in ranged from 0 to 16, and the
number of CPGs that an individual trial was included in ranged from 0 to 4. The Monticone et al. (2013)
study’ was the most cited, included in most systematic reviews, and, along with the Monticone et al.

(2016) study,® was included in most CPGs. Figure 2 summarises these data.

***INSERT FIGURE 2 HERE***

Impact on systematic reviews

Table 3 presents the characteristics of the included systematic reviews. These were published
between 2015 and 2022 and were conducted by author teams from a variety of countries. Most

focused on the effectiveness of psychological, multidisciplinary or multicomponent interventions for

518,- 23,25,27-,32,35,38-41,4306 23,33,34,36,37 Two

persistent pain or post-surgical pain. 1747 focused on the
effectiveness of stabilisation exercises for back pain in people with scoliosis) and one on the
effectiveness of exercise interventions for chronic low back pain.2® Ten reviews reported using

GRADE to evaluate the certainty of evidence 1920:23,24.26,29,31,32,40,42

***INSERT TABLE 3 HERE***
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Impact on meta-analyses

Of these reviews and one CPG,>* 21 conducted pairwise meta-analyses and two undertook network
meta-analyses. We were able to extract the results of sensitivity analyses where index trials were

>19,20.24 of which one®® provided additional data on request. One review

excluded from four reviews,
with an included NMA?’ reported the results of such a sensitivity analysis conducted after a rapid
response to their review by authors of this paper, raising concerns about the inclusion of
identified/index trials, and we used those reported results. In one included review,* data in the
reported analysis did not match the reported outcome data from the included studies which
indicated that it was erroneous. As that review reported the necessary data, we re-conducted the
meta-analysis with the relevant trials included and then excluded. For all other analyses we

encountered no unexpected divergence between the results of our analyses with the index trials

included and those reported in the included reviews.

In total, we included 55 sensitivity analyses of the impact of excluding the index trials from meta-

519,20.24 9nd 39 were conducted

analyses, of which 16 were conducted by the authors of the reviews,
by us. Table 4 summarises these results.

***INSERT TABLE 4 HERE***

Across all meta-analyses for pain and disability at all timepoints (55 comparisons), removal of the
index trials reduced effect sizes by a median 58% (IQR 40 to 74). This reflected a reduction in effect
size for all comparisons. The median absolute reduction in effect size (SMD) was -0.35 (IQR -0.51 to -
0.21). We saw the same pattern of reduced effect sizes when we grouped analysis by outcome (pain
or disability) or clinical population (chronic pain or post-surgical pain). Figure 3 illustrates the

absolute reduction in effect size observed when index trials were removed from each analysis. Even

11



a proportionally small contribution from index trials commonly resulted in moderate to large

differences in the pooled effect size in a substantial number of cases.

***INSERT FIGURE 3 HERE***

Removal of index trials also led to reduction of heterogeneity (Table 4); the I? statistic across all
meta-analyses for pain and disability at all time points (44 comparisons) reduced by a median 27%
(IQR 10 to 66). A similar pattern was observed whether we grouped analysis by outcome (pain or
disability) or by clinical population (chronic pain or post-surgical pain). In terms of impact on
precision, removal of index trials led to a reduction in the width of the 95% confidence interval in 48
comparisons, no change in two, and an increase in the width in five. Exclusion of index trials reduced
the width of the confidence intervals by 48% (27 to 65). This increase in precision after exclusion
reflects the divergent nature of the effect sizes reported in these trials. These data are presented in
Table 4. Twelve out of 40 statistically significant effects (at the p<0.05 threshold) became non-

significant after the removal of studies of interest.

Application of the Impact Index resulted in 47 of the 55 comparisons (85%) being classified as highly
impacted by the inclusion of index trials, two (4%) as moderately impacted and size (11%) as
minimally impacted. Sensitivity analyses using study weight in place of the proportion of participants
contributing to judge the “scale of contribution” domain did not alter any overall impact
judgements. Judgements by domain for each included comparison are presented in Supplementary
Table 4. As noted above, four reviews conducted and reported their own analyses examining the

19.2024 5 by excluding index studies from the

impact of excluding the index studies from their analysis
primary analysis.’> On that basis, we considered these reviews to have clearly addressed the

potential impact of the index trials.

12



In 15 of these reviews, authors commented on the fact that studies of interest were outliers in their

sample, had very large effects, and/or introduced heterogeneity to the analyses.>*

21,23,24,29,33,34,39,40,42, 19,23,24,44,45

44-46 Of these, the authors of five reviews speculated that the dose,
intensity and/or aspects of the content of the intervention in those trials might explain the observed

divergence, while the other reviews either did not offer an explanation or stated that the

heterogeneity was unexplained.

Impact on narrative syntheses

17,18,25,28,30,31,34,41,43.44 (id not conduct meta-analyses but synthesised the evidence

Ten reviews
narratively. Nine of these reported the total number of trials (range 1 to 61), and participants (range
80 to 7201) included in the review. The proportion of participants contributed by index trials ranged
from 4.4 to 100% (median 9.3%). Nine of those reviews!”18:252830,313443.44 qra\w broadly positive
conclusions regarding the effectiveness of the intervention under scrutiny, underpinned in part by
evidence from index trials. Only two specifically commented on the heterogeneity in results of
included trials or specifically referred to the divergent results of the index trials. Of these, one
review?® referred to the Monticone et al. (2013)7 trial as an example of the potential benefits of
group-based therapy and another commented that studies with a higher number of treatment
sessions (which included Monticone et al. 20137 and 2016a°) found larger effects on pain intensity

than those with fewer sessions. No review raised specific concerns regarding the veracity of the data

from index trials.

Impact on overall review conclusions
Twenty (63%) of the included reviews reported broadly positive conclusions regarding the
effectiveness of the intervention of interest, six (19%) reported cautiously positive conclusions which

were qualified by issues of the quality of the evidence, or the size of treatments and six (19%) came

13



to equivocal or negative conclusions. While we could not accurately predict review authors’
interpretations to analyses after the removal of the index trials, we might expect these findings to
impact on either their overall conclusions and/or the certainty around those conclusions for many of
those reviews.

Impact on clinical practice guidelines

We included CPGs from Belgium,>’ Canada,*! Finland,* Japan,*® the Netherlands,* Russia,*® the
UK>® and the USA.>?>* Seven CPGs *8°%%7 were focused on the management of low back pain, one on
the management of chronic non-malignant pain,> one on the management of whiplash-associated
disorder (WAD) and neck pain-associated disorders (NAD),* and one on neck pain in adults.>° Table
5 presents the characteristics of the included CPGs. 4 CPGs*49%557 ysed GRADE to evaluate the

certainty of evidence.

***INSERT TABLE 5 HERE***

Nine CPGs presented narrative syntheses for comparisons that included index trials and one®?
conducted a de novo meta-analysis. The interventions of interest were described as multimodal,
multidisciplinary or biopsychosocial,**>%>>7 CBT combined with exercise,** behavioural treatment,*
cognitive therapy®® or general exercise.>? Table 6 summarises the CPG analyses that included the
index trials. All but one made positive recommendations for interventions for which index trials had
informed the synthesis. No guideline raised any concerns regarding the veracity of the index trials.

***INSERT TABLE 6 HERE***

In the Academy of Orthopaedic Physical Therapy of the American Physical Therapy Association
(AAOMT) guideline,®® Monticone 2016a was one of four RCTs included in the evaluation of “general

exercise” for low back pain. Of the four RCTs in this category, Monticone 2016 was the only study

14



reported to show benefit (of CBT added to general group-based exercise vs exercise alone).
Recommendations were derived from evidence from a wider range of exercise categories but the

guideline did specifically recommend that physical therapists should use “general exercise”.

In the Canadian Agency for Drugs and Technologies in Health (CADTH) guideline,* two systematic
reviews and two additional RCTs, including Monticone 2017, informed the evaluation of the clinical
effectiveness of multidisciplinary treatment programmes for persistent non-malignant pain. Both
systematic reviews were reported to demonstrate benefit, one in the short term but not long term,
and the other at long-term follow-up. The number of trials and participants in those reviews was not
reported. Of the new included trials, only Monticone 2017 was reported to show a benefit of a
multidisciplinary programme, including at 12-month follow-up. The guideline concluded that
multidisciplinary management of chronic non-malignant pain was associated with significant
improvements in pain intensity, and may be associated with significant improvements in quality of

life and function.

The Canadian Chiropractic Association CCA) and the Canadian Federation of Chiropractic (CFC)
Regulatory and Educational Accrediting Boards guideline® included 3 RCTs in its evidence evaluation
of multimodal care vs continued practitioner care for neck pain-associated disorder, of which
Monticone 2012 was one. The guideline reported that Monticone 2012 did not demonstrate
clinically significant effects at 1-year follow-up, but made a positive recommendation for multimodal

care on the basis of the other two trials, which were reported to show benefit.

The Finnish Medical Association (FMA)* guideline included threthree RCTS and one non-randomised

controlled trial in its evaluation of the effectiveness of cognitive therapies for neck pain (combined n

= 813). These included the index trial Monticone 2012 (n = 80). The guideline concluded that while

15



cognitive therapy may be effective, there was no convincing research evidence to that effect, but

reported no further detail.

The Japanese Orthopaedic Association (JOA)*? guideline included Monticone 2014 in its synthesis of
the effectiveness of post-operative physiotherapy after surgery for spinal stenosis. It conducted
meta-analyses for back pain intensity and leg pain intensity, activities of daily living (ADL), Health-
Related Quality of Life (HRQoL) and General Health at 1-year post surgery that all included
Monticone 2014. We conducted sensitivity analyses where Monticone 2014 was removed from
these meta-analyses. The results are presented in Supplementary Table 5. Our sensitivity analyses
resulted in smaller point estimates of effect for all analyses, with greater precision for most, and
reduced heterogeneity in three out of four analyses. The guideline concluded that physiotherapy
was effective at alleviating pain and improving ADL and Qol, and could therefore be considered

useful.

The Nederlands Huisarten Genootschap NHG* guideline included a systematic review of 30 RCTS
(combined n = 3438) and a further five RCTs (combined n = 889) in its evaluation of behavioural
therapies for low back pain which included the index trial Monticone 2013 (n = 90). When reporting
on the index trial, the guideline stated that “the presentation of the results made it impossible to
assess the clinical relevance” of the treatment effect but did not elaborate further. Overall, it
concluded that it was unclear whether there were clinically relevant benefits of cognitive
behavioural treatment over waiting list or standard treatment in patients with chronic non-specific

low back pain (low to very low overall quality of evidence).

The UK National Institute of Health and Care Excellence (NICE)*® guidance in pain and the Belgian
(KCE) guidance will be considered together as the KCE guidance was based on the evidence synthesis

conducted by NICE. NICE included two studies of interest (Monticone 2013, 2016a) in the evaluation

16



of “Multidisciplinary biopsychosocial rehabilitation (MBR) programmes for back pain”. The guideline
found the evidence for MBR programmes to be mixed, with clinical benefits seen for some
comparisons, but also many instances where no benefit was observed and a few where the
comparator was favoured over MBR. The guideline reports that the evidence that informed the
guidelines for this intervention came “primarily” from threa RCTs (combined n = 361), including
Monticone 2013 and 2016a (combined n = 240). These trials all reported benefit for MBR
programmes and so NICE undertook de novo threshold analyses for the cost-effectiveness of MBR
programmes based on the results of these trials and concluded that the interventions in both the
Monticone 2013 and 2016a studies were likely to be cost effective. NICE recommended that
clinicians should “Consider a multidisciplinary rehabilitation programme ... for people with persistent
low back pain or radicular pain: or when they have psychosocial obstacles to recovery or when

previous evidence-based management has not been effective.”

The North American Spine Society NASS>* guideline included Monticone 2013 in its evaluation of the
effectiveness of interventions that address fear and avoidance. Overall, they included four RCTs for
this comparison (combined n = 287), of which Monticone 2013 contributed 90 participants. Three of
four studies, including Monticone 2013, reported benefits on fear and avoidance outcomes and the
guideline recommended such interventions. A separate comparison of the effectiveness of adding
CBT to an exercise programme included eight RCTs (combined n = 913) of which Monticone 2013
was one (90 participants). The guideline reported conflicting evidence for the addition of CBT and

did not make a specific recommendation for its use.

In its evaluation of the effectiveness of multidisciplinary biopsychosocial treatment programmes, the
Russian Society for the Study of Pain (RSSP) guideline®® included 23 studies in their evidence
summary. It was not clear whether these were all RCTs, and the sample size of these studies was not

provided. The guideline included Monticone 2013 and 2016A, which together randomised 240

17



participants. Little detail was provided on how each study informed the guideline recommendation

but the guideline recommended multidisciplinary interventions for chronic low back pain.

Discussion:

We previously identified concerns regarding the trustworthiness of this cohort of trials relating to
aspects of research governance, data anomalies and implausible results. In our current study, we
found that these index trials have been included in 32 systematic reviews and have had important
impacts on the results and conclusions of the majority of those. Inclusion of the index trials has
exaggerated the size of estimated treatment effects, increased inconsistency in meta-analyses and
altered the precision of meta-analyses. In many cases, the exclusion of index trials changed the
pooled effects of meta-analyses from moderate-to-large to small or very small effect sizes. These
new effect estimates are of questionable clinical significance and, in some cases, excluding index
trials shifted effects from statistically significant to non-significant. Index trials have also influenced
reviews undertaking narrative syntheses. While the impact on narrative syntheses is harder to
quantify, it is reasonable to conclude that index trials weighted the conclusions of many of those

reviews in an unduly positive direction.

We identified a number of CPGs from a range of countries and organisations that included at least
one of the index trials and used them to formulate their recommendations. All CPGs made positive
recommendations for the interventions for which index trials informed the syntheses. Due to the
varied approaches to reporting in CPGs and the dominance of narrative approaches to syntheses, it
is often not possible to ascertain the specific contribution of index trials to their conclusions and
recommendations. In most included CPGs, it is reasonable to infer that the positive reported findings
of the index trials contributed to recommendations that favoured psychological or multimodal

therapies. In specific examples, it is clear that the index trials were crucial to such clinical

18



recommendations. The NICE 2016 guideline® clearly shows that two of the index trials”® were
included in the three trials whose evidence was used for a de novo economic analysis that drove a
recommendation for multidisciplinary biopsychosocial rehabilitation for low back pain. It is not
unreasonable to speculate that without the index trials such a recommendation would not have
been considered appropriate. That the evidence in the NICE guideline® was directly used in the

formulation of the Belgian (KCE)*’ guideline further extends that impact.

There is a parallel in the field of hip fracture, an exploration of the impact of a cohort of trials from a
different single lead author, that were affected by research misconduct, similarly found that those

trials significantly distorted the findings of reviews and clinical practice guidelines®s.

As we have recently demonstrated,® the index trials are extreme outliers in terms of the size of
reported effects of psychological therapies, specifically CBT. Just under half of the included reviews
specifically referred to the outlier status of index trials and, of those, four conducted and reported
sensitivity analyses that excluded the index trials. Only one (Cochrane) review excluded the index
trials from the primary analyses® on the basis that the observed heterogeneity was not satisfactorily
explained. Other reviews did not comment further on the observed heterogeneity and a number
speculated that it might be the result of specific intervention characteristics. Importantly, no review

or CPG specifically raised concerns regarding the trustworthiness of the index trials.

This last observation is unsurprising. Screening for aspects of trustworthiness of studies has not yet
become routine practice in evidence synthesis and indeed the development and validation of tools
for this purpose is in its infancy. While systematic reviews routinely assess risk of bias,
trustworthiness screening has a distinct and broader scope. It is noteworthy that risk of bias
assessments for the index trials were unremarkable! for this field of study. As we have previously

argued,! systematic reviewers and guideline developers need to attend to the possibility that a
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range of other factors, including error, poor research governance, and/or misconduct, may affect
identified studies and to develop and adopt approaches to this. Tools are beginning to emerge®°?
that offer some structure to this task for prospective systematic reviewers, though further
evaluation of their validity and performance is needed. Our results provide strong support to the
argument for such screening. Using these tools, systematic reviewers might move to a process in
which trustworthiness is not assumed, and where studies that do not clearly meet a threshold of
trustworthiness, through pre-registration, evidence of good research governance and

methodological and data transparency, are not included in the synthesis of evidence and cannot

influence review conclusions.

Regardless of formal screening for trustworthiness, we propose that reviewers routinely identify and
carefully scrutinise studies with divergent results in their evidence syntheses and, where possible,
seek explanations from authors of those studies. Reluctance to do this can be driven by a
commitment to follow a protocol and the additional resource burden to reviewers, editors and
guideline developers. However, to fail to implement any approach presents a risk of the uncritical

inclusion of misleading data.

Where an evidence base is dominated by small trials with generally modest effects, as is the case
with psychological therapies for chronic pain®, the inclusion of untrustworthy data can seriously
impact results.®® This places conclusions regarding the effectiveness and the decisions of guideline
developers in a marginal space where subtle differences in interpretation can lead to meaningful
differences in recommendations.®* The introduction of trials with unremarkable risk of bias profiles?
but very large treatment effects can have a particularly large impact, both on pooled effect sizes and
on how that body of evidence is interpreted in research and practice. Our study provides clear

evidence of this.
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We have used a language of trustworthiness as it accurately reflects the process of assigning a
judgement of whether one has trust in the veracity of the findings. The benefits of this approach are
that we are clear about where that judgement lies and the basis of that judgement. This is in line
with a similar approach in GRADE in moving away from attempting an objective rating of quality to a
subjective judgement of certainty of evidence65. The risk of this approach is that it introduces
terminology that could be misconstrued as a judgement of researcher behaviour or intent. As this
field develops, and new tools and method are introduced, we would also expect the terminology to

be also further developed.

Our study has some specific strengths. We followed a publicly available protocol, used tools to
identify citations for the index trials, and screened results of those searches with independent
reviewers. We have developed a novel multidimensional index to classify the impact that index trials
have had on meta-analyses and look forward to other researchers scrutinising and refining it. There
also some limitations. Data extraction was conducted by a single reviewer, though all analyses were
checked by a second reviewer. The undertaking of sensitivity analyses based on the data published
in the identified reviews, rather than in the original trials, risks replicating errors contained in those
reviews, but the principle aim of our re-analyses was to ascertain the impact that the index trials had
had on the reported analyses in those reviews, rather than to estimate the effects of interventions.
The use of the |? statistic when considering consistency and heterogeneity in meta-analyses has
been criticised, as it is not a direct measure of heterogeneity but rather of the percentage of
variability in effect estimates in a meta-analysis due to between-trial heterogeneity rather than
chance. However, for this study, between-trial heterogeneity driven by the inclusion of the index
trials was most relevant to our purposes. As several included reviews and CPGs did not implement
the GRADE approach to evaluating certainty, and performing de novo GRADE judgements from the
available information reported in reviews and CPGs would have not been possible in many instances

we did not evaluate the impact on GRADE judgements.
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The development and application of the Impact Index was not planned in our original protocol but
developed through internal consensus within the team; it has not been formally validated. We
propose that it has reasonable face validity. We are aware that including aspects of statistical
significance in the application of the index will be controversial. However, in practice, changes in the
statistical significance of meta-analyses frequently influence the conclusions of reviews and, indeed,
the interpretation of those reviews by their readers. There remains a need to formally evaluate the

impact index we developed here and to more rigorously test its assumptions.

Our study represents the impact of the index studies at the point at which the searches were
conducted. At the time of writing, we have raised concerns regarding these trials with the editors of
their host journals: three of the trials have been formally retracted and some investigations are
proceeding. Nevertheless, it is likely that some of these trials, including potentially those that have

been retracted, will be included in future systematic reviews and CPGs.

Our findings have important implications for the application of evidence-based healthcare. RCTs and
systematic reviews of RCTs are routinely held up as the reference standard of evidence for
ascertaining the effectiveness of interventions and for underpinning clinical recommendations. We
have shown here how this cohort of studies has led to substantial impacts on both the results of
systematic reviews and the recommendations of CPGs, contributing to overly positive conclusions
regarding the effectiveness of adding CBT to physical rehabilitation for spinal pain, with subsequent

impacts on clinical decisions.
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Table 1. Details of data extracted from reviews and CPGs

Characteristics of the
systematic
review/CPG

The overall aims/ objectives of the review or guideline
The country of origin of the author team/CPG

The organisation developing the CPG

Any declared conflicts of interest of review authors
Any declared external funding.

Date of publication and journal/policy body

Details of Index
trial(s) inclusion in
review CPG

The index trials cited in the review/CPG and how they were cited (e.g., in
background, discussion, or as part of the methods and results of the
review/CPG)

The index trials excluded from the evidence synthesis in the review/CPG and
any reported reasons for exclusion. The index trials included in the evidence
synthesis in the review/CPG

Details of Index trials
inclusion in analysis/
synthesis.

From the index trials included in the evidence synthesis, we extracted:
In which comparison(s)

For which outcome(s)

Details of affected comparison(s)

Whether identified trial(s) were identified / recognised as divergent/ outliers
Details of any reported narrative addressing that issue

Meta-analysis

(pairwise or network) Model details, number of trials, participants, weight given
to trials, heterogeneity estimates, pooled effect size/precision estimates.

Any exploration (details and results) of heterogeneity (subgroup analysis,
sensitivity analysis, meta-regression

Whether identified trial(s) were identified / recognised as divergent/ outliers.
Details of any evaluation of the certainty of results in affected comparisons (e.qg.
using GRADE)

Narrative synthesis.

Number of trials, participants. Overall results.

Details of any evaluation of the certainty of results in affected comparisons (e.qg.
using GRADE)

Conclusions/ recommendations

Overall conclusions of the evidence synthesis relating to affected comparisons
(i.e. that include identified trial(s))

Any specific clinical recommendations made in reviews or CPGs that include the
index trials

Table 2: Decision thresholds for each domain of the Impact Index

Scale of contribution

Effect magnitude
SMD

Precision

Inconsistency

Overall proportion of

Absolute change in

Relationship with the

% change in

Absolute change in I?

status”: Changes Cl
to include no effect
or to exclude no
effect at the P<0.05
level

participants from index ES null Cl margin statistic
trials in meta-analysis
Low impact <15% <0.2 <20% <20%
Moderate 15-39% 0.2-0.49 20% to 49% 20% to 49%
Impact
High Impact >40% >0.5 Changes >50% >50% or changes
“significance direction of point

estimate

35



Table 3: Characteristics of reviews that included the index trials.

Authors, Countr  Review Primary Search Name  Comparisons meta- narrati  GRA Overall Review
Primary y of Objectives date d affected analy ve DE conclusions
origin trials sis synthe  Y/N
includ Y/N sis Y/N
ed
Alanazi et Canada "...to evaluate To 2016b  active self- N Y N “Stabilization
al. 2018Y , Saudi the effect of the March 9 correction, exercise, as
Arabia stabilization 2017 task- reported in the
exercise on back oriented included study, is
pain in adults exercises shown to be
with scoliosis" and effective in reducing
cognitive- back pain, disability
behavioral and improving
therapy vs quality of life in
“general adults with
physiotherap idiopathic scoliosis.
Y. However, this
review highlights
the paucity of
literature examining
the effect of
exercise on back
pain in adults with
scoliosis and
strongly suggests
that further
experimental
research is needed
aiming to ensure
proper blinding as
this was a common
weakness.”
Barbari et Italy “to elaborate the  To 2013, CBT + N Y N “Evidence coming
al. 2020*® state of the art of  betwee 2016a physiotherap from high-quality
scientific n AS RCTs sustains
literature on the Septem physiotherap multimodal
effectiveness of ber and y alone interventions, pain
interventions that ~ Februar science education
included y 2018 and graded
communicative exposure —as well
and educative as combinations of
strategies on CBT, pain science
three main education and
outcomes: 1) graded exposure —
patient’s LBP on behavior
awareness/knowl modification in the
edge, 2) mid- and long-
maladaptive term.”
behavior
modification and
3) compliance
with exercise”
Bogaert et Belgiu “to assess and To April 2014b  Multimodal Y N Y “The results of this
al. 2022%° m compare the 2021 rehabilitatio systematic review
effectiveness of n with meta-analysis
unimodal and intervention encourage exercise
multimodal Vs exercise for all patients
rehabilitation therapy undergoing lumbar

strategies on
disability, pain,
and pain-related
fear in patients
undergoing
lumbar fusion
surgery for
degenerative
conditions and
(adult) isthmic
spondylolisthesis.

fusion given the
positive impact on
disability and pain
up to six months
postoperative.
Embedding exercise
in a multimodal
rehabilitation
context is suggested
given the additional
positive effect on
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Casey et
al. 2020%

Cheng et
al. 2019%

Fadli et al.
2021%

Greenwoo
d,etal.
2016%

Ireland

UK,
Hong
Kong

Indone
sia

UK

The secondary
aim was to assess
the effectiveness
on return-to-

work.”

Systematic inceptio 2013, MBR vs
review examining  nto 2016a, active

the evidence for Novemb 2017 physical
MBR compared er 2018 treatment
with active

physical

interventions in

chronic

noncancer pain

conditions

“to examine the To 2012, CBT
effects of physical Decemb 2013, +exercise vs
exercise cum er31 2016a, exercise
cognitive- 2018 2017 alone
behavioural

therapy (CBT) on
alleviating pain
intensity,
functional
disabilities,

and
mood/mental
symptoms in
those suffering

with chronic

musculoskeletal

pain.”

“to summarize To 2020 2013, CBT +

the existing 2016A  exercise vs
literature data exercise
regarding the alone

effectiveness of
biopsychosocial
interventions
with Cognitive
Behavioral
Therapy (CBT)
and Exercise
Therapy Program

(ETP) in CLBP.”

“to conduct a To 2014B  Exercise
systematic review  October +CBT vs
and meta- 13, 20 exercise
analysis of 2014 alone

disability and pain-
related fear,
compared to
exercise alone. It
remains uncertain if
these beneficial
effects of exercise
and multimodal
rehabilitation
persist in the long
term.”

“Low-quality
evidence to suggest
that MBR is more
effective than active
physical
interventions for
reducing pain
intensity and
disability in people
with chronic pain, in
both the short-term
and long-term. As
the benefits appear
to be modest, other
factors such as
resource allocation
should be
considered before
offering MBR
programmes to
people with chronic
pain.”

“The value of adding
CBT to exercise
interventions is
questionable, as
consistent benefits
were not seen. The
clinical implications
and directions for
future research are
discussed.”

“Biopsychosocial
interventions for
CBT and ETP are
effective in reducing
the pain and
disability index of
CLBP. The
effectiveness of
biopsychosocial
interventions with
CBT and ETP
methods is due to
the patient's
efficacy in
completing the
rehabilitation
program.”

“A small number of
low-quality studies
suggest that
‘““‘complex
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Guerrero
etal.
2018*

Hajihasani
etal.
2019%

Hayden et
al. 2021%

Austral
ia

Iran

Canada

current evidence
evaluating the
effectiveness of
rehabilitation
following lumbar
fusion surgery

(LFS).”

“we examined To May 2012 Combined
the effectiveness 2016 psychologica
of land
physiotherapist physiotherap
delivered y vs physio/
psychological usual care
interventions alone

combined with
physiotherapy on
pain, disability
and psychological
outcomes for
patients with
musculoskeletal
pain conditions”

“To investigate To 2013 CBT + physio
the effect of January vs physio
adding the 2018 alone
cognitive

behavioural

treatment (CBT)
component to
routine physical
therapy (PT) on
pain and
depression
reduction,
improvement in
quality of life,
and enhanced
function in
patients with
chronic low back
pain (CLBP).”

“The primary To April 2016a ?
objective of this 27 2018
systematic review

is to assess the

impact of

exercise

treatment on

pain and

functional

limitations in

adults with

chronic non-

specific low back

pain compared to

no treatment,

usual care,

placebo and

other

conservative

treatments.”

rehabilitation”
reduces short and
long-term disability
and fear avoidance
behavior following
LFS. More, high-
quality research is
required to confirm
the effectiveness of
“‘complex
rehabilitation”
programs.”

“The results indicate
that psychological
interventions
delivered by
physiotherapist
show promise to
improve health
outcomes,
particularly
psychological
outcomes, in
musculoskeletal
pain conditions.”

“although some
patient populations
benefited from
receiving CBT in
addition to routine
PT in their CLBP
rehabilitation
process in terms of
reducing pain and
disability and
enhancing
functional capacity
and quality of life,
there were others
for whom CBT did
not seem
advantageous. None
of the investigations
found that the
addition of CBT
assisted in reducing
depression
symptoms.”

“We found
moderate-certainty
evidence that
exercise is probably
effective for
treatment of
chronic low back
pain compared to
no treatment, usual
care or placebo for
pain. The observed
treatment effect for
the exercise
compared to no
treatment, usual
care or placebo
comparisons is small
for functional
limitations, not
meeting our
threshold for
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Ho et al.
20227

Ince et al.
2020%

Kamper et
al. 2015%

Austral
ia

Turkey

Austral
ia

“To determine
the comparative
effectiveness and
safety of
psychological
interventions for
chronic low back
pain.”

“to systematically
review the
studies
investigating the
effectiveness of
all forms of CBT
for the treatment
of individuals
with chronic
pain.”

“To assess the
long-term effects
of
multidisciplinary
biopsychosocial
rehabilitation for
patients with
chronic low back
pain.”

To 2013,
January 2016a,
2021

To 2012
Februar 2013
y 2014

To 2013
Februar
y 2014

NMA in node Y
"cognitive NMA
behavioural

therapy

delivered

with

physiotherap

y care"

not clearly N
reported

Multidiscipli Y
nary

biopsychoso

cial rehab vs
physical
treatment

minimal clinically
important
difference. We also
found exercise to
have improved pain
(low-certainty
evidence) and
functional
limitations
outcomes
(moderate-certainty
evidence) compared
to other
conservative
treatments;
however, these
effects were small
and not clinically
important when
considering all
comparisons
together.”

“For people with
chronic, non-specific
low back pain,
psychological
interventions are
most effective when
delivered in
conjunction with
physiotherapy care
(mainly structured
exercise). Pain
education
programmes (low to
moderate quality
evidence) and
behavioural therapy
(low to high quality
evidence) result in
the most
sustainable effects
of treatment;
however,
uncertainty remains
as to their long term
effectiveness.”

“In conclusion,
besides
demonstrated
effectiveness of
cognitive
behavioural
therapies, there is
no clear explanation
for which specific
treatment
components are
responsible for the
improvement in
which specific
complaints.”
“Patients with
chronic LBP
receiving MBR are
likely to experience
less pain and
disability than those
receiving usual care
or a physical
treatment. MBR
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Knoerl et
al. 2015%

Martinez-
Calderon
etal.
2020

Monticone
etal.
2015

USA

Spain

Italy

“to determine (a)
which CBT doses,
delivery methods,
strategies, and
follow-up periods
have been
explored in
recent
intervention
studies of
individuals with
chronic pain”

"To
systematically
review and
critically appraise
the effectiveness
of conservative
and surgical
interventions to
reduce fear in
studies of people
with chronic low
back pain, based
on the analysis of
randomized
controlled trials
for which fear
was a primary or
secondary
outcome.”

“To assess the
effects of CBT
among
individuals with
subacute and
chronic NP.
Specifically, the
following
comparisons
were
investigated: (1)
cognitive-
behavioural
therapy versus
placebo, no
treatment, or
waiting list
controls; (2)

Betwee
n 2005
and
2015

To May
2019

To
Novemb
er 2014

2012, CBT
2013

2013, Multidiscipli
2014B  nary

Y intervention
2016A s

2012 CBT in
addition to
another
intervention
versus the
other
intervention
alone. CBT
in addition
to another
intervention
versus the
other
intervention
alone

also has a positive
influence on work
status compared to
physical treatment.
Effects are of a
modest magnitude
and should be
balanced against the
time and resource
requirements of
MBR programs.
people with
indicators of
significant
psychosocial impact
are referred to
MBR.”

“The results of this
review
demonstrated that
CBT was effective
for pain intensity in
43% of the trials and
was an effective
treatment for many
pain-related
variables
recommended by
IMMPACT such as
physical functioning,
anxiety, depression,
and quality of life.”
“Multidisciplinary
and psychological
interventions as
well as exercise
reduced
kinesiophobia. Fear-
avoidance beliefs
were reduced by
the aforementioned
interventions,
manual therapy,
and electrotherapy.
A multidisciplinary
intervention
reduced the fear of
falling. There was
moderate evidence
of multidisciplinary
interventions and
exercise to reduce
kinesiophobia.”
“When comparing
both CBT to other
types of
interventions and
CBT in addition to
another
intervention to the
other intervention
alone, no
differences were
found.”
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Nadinda et
al. 2022%

Nicholls et
al. 2018%

O'Keeffe et
al. 2016*

Ozden et
al. 20223

Belgiu
m

Canada

Ireland

Turkey

cognitive-
behavioural
therapy versus
other types of
interventions; (3)
cognitive-
behavioural
therapy in
addition to
another
intervention (e.g.
physiotherapy)
versus the other
intervention
alone.”

“to investigate
the efficacy of
perioperative
psychological
interventions in
reducing
(sub)acute
postsurgical pain
and CPSP and
disability in
adults.”

“To identify
randomized
controlled trials
evaluating the
efficacy of these
psychotherapy
approaches on
pain-related
surgical
outcomes.”

“to assess the
comparative
effectiveness of
physical,
behavioural
and/or
psychologically
informed, and
combined
interventions on
pain and
disability in
patients with
NSCSP.”

“to systematically
review the effect

To 2014B  Psychologica

March |

2020 intervention
s vs control
(+moderator
analyses)

To 2017 2014B  Effects of
CBT on pain-
related
outcomes

To 2012 Effect of

January physical

2013 versus
combined
intervention
s on pain
and disability

To 2014b  cognitive
October behavioral

“Psychological
interventions can be
effective in reducing
(sub) acute
postsurgical pain
and CPSP and
disability. These
results underscore
the possible
benefits of
integrating
psychological
services into
multidisciplinary
acute and
transitional pain
teams....implementi
ng psychological
interventions in the
perioperative
period may have the
potential to reduce
the humanitarian
and economic
burden of CPSP.”
“This systematic
review provides
preliminary
evidence that CBT-
based psychological
interventions
reduce PSP intensity
and disability.
Future research
should further
clarify the efficacy
and optimal delivery
of CBT and newer
psychological
approaches to PSP.”
“No clinically
significant
differences were
found for pain and
disability between
physical,
behavioral/psycholo
gically informed,
and combined
interventions for
NSCSP.”

“The results of the
present systematic
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Parrish et
al. 2021%

Petrucci et
al. 2022%

Richmond
etal.
2015%

Schitze et
al. 2018%

USA

Italy

UK

Austral
ia

of exercise
interventions and
conduct its meta-
analysis in
patients after
LFS.”

“to investigate
the influence of
CBT on patient
reported
outcomes among
lumbar spine
surgery patients.”

“to identify and
to describe the
most common
psychological
approaches used
to treat patients
who suffer from
CLBP”

“To assess
whether
cognitive
behavioural (CB)
approaches
improve
disability, pain,
quality of life
and/or work
disability for
patients with low
back pain (LBP) of
any duration and
of any age.”

“to examine all
treatment-
related changes
in PC regardless
of whether
catastrophizing
was specifically

Decemb
er 2021

To 2014B
Decemb
er 2019

Not 2013
reporte
d

To 2013
Novemb
er 2014

To 2914b
Novemb ,
er 2016 2016A

2016B
, 2017

training in
addition to
exercise vs
exercise

The effect of
CBT on back
pain, leg
pain,
disability vs
usual care

CBT vs
control

CBT vs
guideline
based active
treatment

Multimodeal
treatment vs
active
control

Y

Y

review and meta-
analysis reported
that cognitive
therapy applied in
addition to exercise
could provide more
effective results in
physical and
psychological
parameters.”
“Compared to usual
care or alternative
therapy control
arms, CBT delivered
the most
improvement with
overall quality of life
and psychological
outcomes. Among
appropriately
selected patients,
CBT could improve
perioperative
disability, pain,
quality of life, and
psychological health
following lumbar
spine surgery.”
“CBT and MBSR
have proven their
significant
effectiveness to
improve pain
intensity and quality
of life compared to
controls. These
approaches also
demonstrated their
efficacy in reducing
disability and fear-
avoidance, but
without significant
results. Our findings
suggest that CBT
and MBSR modify
pain-related
outcomes and that
they could be
implemented in
clinical practice.”
“CB interventions
yield long-term
improvements in
pain, disability and
quality of life in
comparison to no
treatment and other
guideline-based
active treatments
for patients with
LBP of any duration
and of any age.”

“The best evidence
(moderate-high
quality) was found
for Cognitive
Behavior Therapy
(CBT), multimodal
treatment, and
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Shearer et Canada
al. 2016

Szeverenyi Hungar

et al. Y,
2018% Swede
n, USA

Vergeld et Germa
al. 2021 ny

Vitoula et Greece
al. 2018*

targeted as a
primary
outcome.”

“to update
findings of the
NPTF and
evaluate the
effectiveness of
psychological
interventions for
the management
of neck pain and
associated
disorders (NAD)
or whiplash
associated
disorders
(WAD).”

“to assess the
effectiveness of
psychosocial
techniques to
decrease
postoperative
pain and improve
perioperative
clinical care in
orthopedic
surgery. A
systematic review
and meta-
analysis was
performed to
evaluate the
effects of
psychosocial
methods among
adults
undergoing
orthopedic
surgeries.”

“to systematically
locate and
synthesize the
current evidence
regarding the
effectiveness of
psychological
interventions on
fear avoidance
beliefs and fear
avoidance
behavior in
patients with
CBP.”

“to overview the
behavioral
approaches that
can be used in
the management
of patients with
low back pain.
Approaches such
as

To 2012 Physical
January therapist-
2015 provided
CBT for
Persistent
grades I-I
NAD, 12
month
follow up
To 2014B  psychosocial
Septem intervention
ber s for post
2016 operative
pain
To 2013 CBT
October intervention
2019 s vs active
control
group or
other control
group
To 2013, CBTvs?
Februar 2016A
y 2018

Acceptance and
Commitment
Therapy (ACT).
Effects were
generally of medium
strength and had
questionable clinical
significance.”

“We found no clear
evidence to support
the use of relaxation
training,
biofeedback, or CBT
for reducing pain
and improving
disability scores in
patients with
persistent NAD or
WAD.”

“The results indicate
that psychosocial
interventions,
especially patient
education and
relaxation training,
may reduce
perioperative side
effects and improve
recovery in patients
undergoing
orthopedic
procedures, but the
quality of evidence
is generally low.”

“At this point, the
evidence is
inconclusive as to
which psychological
interventions are
most effective to
treat FAB among
people with CBP.
Although there is
some promising
evidence to support
CBT, additional
research is needed
to determine which
components of CBT
are most effective.”
“This systematic
review indicates the
following key
points: 1. Behavioral
therapy approaches
are effective in
patients with LBP
particularly in
altering pain
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electromyograph perception and

y (EMG) helping patients to
biofeedback, regain their
cognitive functionality. 2.
behavioral Treatment
therapy, and outcomes can be
mindfulness- improved if the
based stress treatments are
reduction are personalized to
discussed as non- individual patients’
pharmacological needs [73,74].3. A
options in the multidisciplinary
management of approach is the
low back pain.” future.

Multidisciplinary
rehabilitation
includes more than
just physical
treatment. A team
approach
accounting for
several aspects
within the bio-
psychosocial model
is more likely to
help individuals with
chronic LBP
compared to
standard care alone.
4. CBT is the type of
psychotherapy that
has been most
studied in patients
with LBP. Although
most of the other
behavioral therapy
interventions have
been tried in
randomized trials in
other conditions,
more trials of such
approaches are
needed in patients
with LBP. 5. Future
research, however,
must focus on the
improvement of
specific outcomes,
using not only
measures of pain
intensity but also
using measures of
pain acceptance,
reduction of
medication used,
disability, and
quality of life to
assess efficacy.”

Williams et UK “To determine To April 2013, CBT vs active Y N Y “We found

al. 2020° the clinical 16 2020 2016A  care sufficient evidence
efficacy and ,2017 across a large
safety of evidence base (59
psychological studies, over 5000
interventions for participants) that
chronic pain in CBT has small or
adults (age > 18 very small beneficial
years) compared effects for reducing
with active pain, disability, and
controls, or distress in chronic
waiting pain, but we found
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Wilson et
al. 2018%

Yang et al.
2022%

Yanyun et
al. 2021%

UK

China

China

list/treatment as
usual (TAU).”
“to determine
whether the
addition of
psychological
approaches to
physiotherapy is
more effective in
improving
physical
functioning and
quality of life
than
physiotherapy
alone.”

To

“investigated the To
effectiveness of
CBT on pain,
disability, fear
avoidance, and
self-efficacy in
patients with
CLBP.”

“to systematically To
review the
published
evidence to
determine
whether Pilates
exercise training
is an efficacious
therapy for
scoliosis.”

Septem
ber
2018

Novemb
er20
2021

Decemb
er 2020

2012, Physiotherap

2013, y+

2017 psychologica
lvs
physiotherap
y alone

2013 "CBT vs
other
therapies"

2016B  Pilates vs
other

insufficient evidence
to assess AEs”
“There is evidence
that combining
physiotherapy and
psychological
approaches
improves physical
function in chronic
pain in comparison
with physiotherapy
alone. Further
examination of this
field is required to
inform changes in
practice and to
develop treatment
methods.”

“CBT is beneficial in
patients with CLBP
for improving pain,
disability, fear
avoidance, and self-
efficacy in CLBP
patients. Further
study is
recommended to
investigate the long-
term benefits of
CBT.”

“Pilates exercise
training may reduce
the Cobb angle and
trunk rotation,
relieve pain,
increase trunk ROM,
and improve QOL
for patients with
scoliosis. Due to the
poor quality of the
evidence, however,
these results should
be interpreted with
caution.”

Table 4: Summary of results of sensitivity analyses exploring the effect of removing studies of
interest from published meta-analyses.

Group Outcome | Effect Effect Effect Absolu | % % 12 number | Absolu
(s) size: size size te reducti | change of te
Number (SMD) | (SMD) chang onin in width comparis reducti
of (media | media ein effect of 95% ons onin I2
comparis nIQR) | n (IQR) | effect size, confiden statisti
ons with with size median | ce c,
index index (SMD), | (IQR) intervals median
trials trials media , median (IQR)
includ | exclud | n(IQR) (IQR)
ed ed
All Pain and 55 -0.6 (- -0.19(- | -0.35(- | 58.3 -47.6 (- 44 27.3
studies Disability 85to - 0.33to | 0.51to | (39.8t0 | 64.6t0- (10.3to
0.42) -0.15) -0.21) 73.7) 26.5) 66.3)
Painonly | 29 -052(- | -0.19(- | -0.35(- | 62.3 -47.8 (- 24 28.5
0.73t0o | 0.29to | 0.49t0 | (41.3to | 65.2t0- (11to
-0.4) -0.15) -0.19) 73.8) 25) 74.1)
Disability | 26 -0.73(- | -0.22(- | -0.35(- | 58.2 -43.5 (- 20 26.3 (8
only 0.87to | 0.43to | 0.51to | (40.3to | 63.4t0- to 43)
-0.45) -0.18) -0.27) 72.8) 28.5)
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Interventi Pain and 38 -0.52 (- | -0.19(- | -0.35(- | 56.9 -44.5 (- 36 24
ons for Disability 091to | 0.31to | 0.51to | (41.9 60 to - (10.3t0
chronic 0.37) -0.15) -0.19) to 72.8) | 20) 46.3)
pain. Painonly | 19 -0.48 (- | -0.19(- | -0.34 (- | 50.7 -48.9 (- 18 26.5
0.83t0o | 0.30to | 0.44t0 | (39to 59 to - (11.5t0
-0.34) -0.15) -0.17) 69.9) 15) 61)
Disability | 19 -0.63(- | -0.19(- | -0.35(- | 58 -40 (- 18 225(8
only 0.95to | 0.33to | 0.55t0 | (46.5t0 | 60.7to - to 35.5)
-0.4) -0.16) -0.21) 74) 23.1)
Interventi Pain and 17 -0.71 (- | -0.23(- | -0.36 (- | 60.3 -47.8 (- 8 88.5
ons for disability 0.84to | 0.34to | 0.49to | (38.3t0 | 73.4t0- (20.8 to
post- -0.52) -0.18) -0.29) 73.8) 40.2) 95.3)
surgical Painonly | 10 -0.64(- | -0.20(- | -041(- | 729 -47.7 (- 6 61 (8.3
pain 0.73to | 0.28to | 0.49to | (479to | 749to0- to 95.8)
-0.45) -0.11) -0.25) 84.1) 41.5)
Disability | 7 -0.84(- | -0.31(- | -0.35(- | 58.3 -53 (- 2 88.5
only 0.85to | 0.57to | 0.42to | (36.2to | 72.1to0- (87.3t0
-0.69) -0.22) -0.3) 61.8) 37.1) 89.8)
Table 5. Characteristics of Clinical Practice Guidelines that included index trials.
Organis Title Year Countr Review Searc Index Interventi  meta- narrati  GRA
ation Primary publis yof Objectives h trials ons and analy ve DE
hed origin dates includ ~ /or sis? synth YIN
ed Comparis  YIN esis
ons YIN
affected
Academy Intervention 2021 USA CPG for To Montic ~ General N Y N
of s for the acute and June one exercise
Orthopae Manageme chronic LBP 25 2016a  to other
dic nt of Acute 2020 exercise
Physical and training
Therapy Chronic interventio
of the Low Back ns
America Pain:
n Revision
Physical 2021
Therapy
Associati
on
(AAOPT)
52
Belgian Low back 2017 Belgium The toDec Montic Multidiscip N Y Y
Health Pain and guidelines 2015 one linary
Care radicular provides 2013, biopsycho
Knowled Pain: recommend 2016a  social
ge Assessmen ations treatment
Centre tand based on programs
(KCE)®” Manageme current
nt scientific
evidence
for the
evaluation
and
manageme
nt of low
back Pain
and
radicular
Pain in
adult
population.
Clinicians.
Canadia Multidiscipli 2019 Canada to review To Montic ~ Multidiscip N Y N
n Agency nary the April one linary
for Drugs treatment comparativ 2019 2017 treatment
and programs e clinical programs
Technolo for patients effectivenes
giesin with chronic S, cost-
Health non- effectivenes
(CADTH)  malignant s, and
st Pain: a evidence-
review of based
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clinical guidelines
effectivene regarding
SS, cost- the use of
effectivene multidiscipli
ss, and nary
guidelines: treatment
an update programs
for patients
with
chronic,
non-
malignant
Pain in
outpatient
settings
Canadia  The 2016 Canada to To Montic  Multimoda
n Treatment determine Dece one | care vs
Chiropra  of Neck which mber 2012 continued
ctic Pain- treatments 24 practitione
Associati  Associated or 2015 r care for
on and Disorders combination persistent
the and s of grades | to
Canadia  Whiplash- treatments Il NAD?
n Associated are more
Federati Disorders: effective for
on of A Clinical managing
Chiropra  Practice NAD and
ctic Guideline WAD.
Regulato
ry and
Educatio
nal
Accrediti
ng
Boards
(CCA/
CFC)*®
Dutch Non- 2017 Netherl CPGforthe To Montic ~ Behavioral
General specific low ands diagnosis June one treatment
Practition  back Pain and 2014 2013 and
ers (M54) manageme exercise
Associati nt of non- therapy
on. specific low VS.
Nederlan back Pain. exercise
ds therapy
Huisarte
n
Genoots
chap
(NHG)“®
Finnish Neck Pain 2017 Finland  CPG forthe NR Montic  Cognitive
Medical manageme one therapy
Associati nt of neck 2012
on, Pain
Associati
on of
Physical
Medicine
and
Rehabilit
ation
Fennia
(FMA)%°
Japanes  Japanese 2022 Japan biopsychos 2008 Montic  Effects of
e Orthopaedi ocial to one postoperat
Orthopae ¢ rehabilitatio 2019 2014B ive
dic Association n for physiother
Associati  (JOA) patients apy 1 year
on clinical with chronic after
(JoA)>® practice low back surgery
guidelines Pain.
on the
manageme
nt of lumbar
spinal
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stenosis,

2021 -
Secondary
publication
National NG59 Low 2016 UK Clinical toDec Montic Multidiscip N Y Y
Institute back Pain guideline 2015 one linary
of Health  and sciatica for the 2013, biopsycho
and Care in over 16s: assessment 2016a  social
Excellen assessmen and treatment
ce tand manageme programs
(NICE)*®  manageme nt of low
nt back Pain,
with or
without
sciatica
North Guideline 2020 USA To provide NR Montic  Exercise N Y N
America summary an one therapy
n Spine review: an evidence- 2013 alone
Society evidence- based versus
(NASS)**  based educational exercise
clinical tool to with
guideline assist spine cognitive
for the specialists behavioral
diagnosis when therapy
and making (CBT)
treatment clinical
of low back decisions Interventio
Pain for adult ns that
patients address
with fear-
nonspecific avoidance
low back behaviors
Pain.
Russian Chronic 2019 Russia Chronic NR Montic ~ Multidiscip N Y N
Society nonspecific nonspecific one linary
for the (musculosk (musculosk 2013. biopsycho
Study of eletal) low eletal) low 2016A  social
Pain back Pain. back Pain. treatment
(RSSP)*®  Guidelines Guidelines programs
of the of the
Russian Russian
Society for Society for
the Study the Study of
of Pain Pain
(RSSP)

Footnotes: Recommendations based on evidence that included a study of interest. NR= not reported

Table 6: Summary of guideline analyses that included Index trials.

CPG Affected Monticone  Synthesis Recommendation or conclusions

research trials Summary

question or included

comparison
Academy of How effective is  2016A 4 trials of “Physical therapists should use exercise training
Orthopaedic general exercise interventions, including trunk muscle strengthening and
Physical exercise training endurance, multimodal exercise interventions, specific
Therapy of compared to included. trunk muscle activation exercise, aerobic exercise,
the American  other exercise Combined N aquatic exercise, and general exercise, for patients
Physical training not reported. with chronic LBP.”
Therapy interventions? N contributed
Association by trial of
(AAOPT)®? interest= 150
Belgian What is the 2013, 3 trials of “Consider a multidisciplinary rehabilitation programme,
Health Care effectiveness 2016a multidisciplinary ~ which combines a physical and a psychological
Knowledge biopsychosocial biopsychosocial component, incorporating a cognitive behavioural
Centre treatment treatment approach, and which takes into account a person’s
(KCE)*? programs for programs specific needs and capabilities, for people with

low back Pain included. persistent low back Pain or radicular Pain: or when

they have psychosocial obstacles to recovery or when
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Canadian
Agency for
Drugs and
Technologies
in Health
(CADTH)**

Canadian
Chiropractic
Association
and the
Canadian
Federation of
Chiropractic
Regulatory
and
Educational
Accrediting
Boards
(cca/
CFC)*

Dutch
General
Practitioners
Association“®

Finnish
Medical
Association,
Association
of Physical
Medicine and
Rehabilitation
Fennia®
Japanese
Orthopaedic
Association
(JoA)=®

with or without
sciatica?

To review the 2017
comparative
clinical
effectiveness,
cost-
effectiveness,
and evidence-
based
guidelines
regarding the
use of
multidisciplinary
treatment
programs for
patients with
chronic, non-
malignant Pain
in outpatient
settings

Should
multimodal care
vs continued
practitioner
care be used
for persistent
grades | to Ill
NAD?

2012

Behavioural 2013
treatment and

exercise

therapy vs.

exercise

therapy

The 2012
effectiveness of
cognitive

therapies for

neck Pain

What are the
effects of
postoperative
physiotherapy 1
year after
surgery for
spinal
stenosis?

2014B

Combined N=
361

N contributed
by index trials =
240

2 Systematic
review and 2
RCTS included.
RCTS
combined
N=329.

N contributed
by trial of
interest= 170

2 RCTs,
combined
N=357.

N contributed
by trial of
interest = 90.
Trial of interest
not considered
to show
evidence of
clinically
important
effects.

“The addition of
a cognitive
behavioural
treatment did
not provide
greater
outcomes than
multimodal care
alone.”

1 systematic
review with 30
RCTs
(combined N=
3438) + 5
additional
RCTs
(combined
N=889).

N contributed
by index trials =
90

3RCTSAND 1
controlled
clinical trial
(combined
N=813)

N contributed
by index trials
=80
Meta-analyses:
Physiotherapy
for leg Pain at
one year. 5
RCTs,
combined N=
595

previous evidence-based management has not been
effective.”

"Overall, findings from the included studies suggested
that the multidisciplinary management of chronic non-
malignant Pain was associated with significant
improvements in Pain intensity, and may be associated
with significant improvements in quality of life and
function.”

“For patients presenting with persistent neck Pain
grades | to lll, we suggest clinicians offer multimodal
care* and/ or practitioner advicet based on patient
preference. (Weak recommendation, low-quality
evidence)”

“It is unclear whether there are clinically relevant
benefits of cognitive behavioural treatment over waiting
list or standard treatment in patients with chronic non-
specific low back Pain.”

“Cognitive therapy may be effective in the treatment of
neck Pain, but there is no convincing research
evidence of the effectiveness of such therapy”.

“Physiotherapy for patients undergoing surgical
treatment for LSS is effective for alleviating Pain and
improving ADL and QOL 3 months after surgery and
adverse events are rare. Thus, postoperative
physiotherapy can be considered useful.”
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National
Institute of
Health and
Care
Excellence
(NICE)*®

North
American
Spine
Society
(NASS)*

Russian
Society

for the Study
of Pain
(RSSP)*®

Highlights

What is the
effectiveness
biopsychosocial
treatment
programs for
low back Pain
with or without
sciatica?

2013,
2016a

What are 2013
outcomes,
including
duration of
Pain, intensity
of Pain,
functional
outcomes and
return-to-work
status, for
exercise
therapy alone
Versus exercise
with cognitive
behavioral
therapy (CBT)?

What is the
effectiveness of
Multidisciplinary
biopsychosocial
treatment
programs?

2013.
2016A

N contributed
by index trials =
117

Physiotherapy
for back Pain at
one year. 4
RCTs,
combined
N=473

N contributed
by index trials =
117

3 RCTs of
multidisciplinary
biopsychosocial
treatment
programs
included.
Combined N=
361

N contributed
by index trials =
240

8 RCTs of the
addition of CBT
to exercise.
Combined
N=913

N contributed
by index trials =
90

4 RCTs of
interventions to
reduce fear
avoidance.
Combined
N=287

N contributed
by index trials =
90

23 studies
referenced in
the evidence
summary for
multidisciplinary
biopsychosocial
treatment
programs.
Combined N or
further details
not reported.

N contributed
by index trials =
240

“Consider a multidisciplinary rehabilitation programme,
which combines a physical and a psychological
component, incorporating a cognitive behavioural
approach, and which takes into account a person’s
specific needs and capabilities, for people with
persistent low back Pain or radicular Pain: or when
they have psychosocial obstacles to recovery or when
previous evidence-based management has not been
effective.”

“There is conflicting evidence that addition of CBT to
an exercise program results in significant improvement
in Pain and function compared with exercise alone in
patients with chronic low back Pain.”

“Treatments targeting fear avoidance combined with
physical therapy are recommended compared to
physical therapy alone to improve low back Pain in the
first 6 months.”

“Multidisciplinary programs, which include physical
therapy (therapeutic exercises), psychological methods
(primarily

cognitive-behavioral therapy), and educational
conversations

[ lectures (schools) for patients are recommended

for the treatment of chronic LBP. The use of
multidisciplinary programs allows to improve the main
indicators of the patient's condition: intensity of Pain,
functional activity, professional activity, psychological
and physical quality of life.”

e A group of trials with trust concerns had major impacts on the results of systematic reviews
and clinical guidelines.
e They substantially impacted effect sizes and influenced the conclusions and
recommendations drawn.

e There is a need for a greater focus on the trustworthiness of studies in evidence appraisal.
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