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Abstract: We previously conducted an exploration of the trustworthiness of a group of clinical
trials of cognitive-behavioral therapy and exercise in spinal pain. We identified multiple concerns in 8
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 library and National Institute of
Health and Care Excellence archive to June 2022 to identify systematic reviews and CPGs. We ex-
plored how index trials impacted their findings. Where reviews presented meta-analyses, we ex-
tracted or conducted sensitivity analyses for the outcomes of pain and disability, to explore how the
exclusion of index trials affected effect estimates. We developed and applied an ‘Impact Index’ to
categorize 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), the removal of index trials reduced effect sizes by a median of 58% (Inter Quartlie
Range (IQR) 40-74). 85% of comparisons were classified as highly, 3% as moderately, and 11% as
minimally impacted. Nine out of 10 reviews conducting narrative synthesis drew positive conclusions
regarding the intervention tested. Nine out of 10 CPGs made positive recommendations for the in-
tervention(s) evaluated. This cohort of trials, with concerns regarding trustworthiness, has sub-
stantially 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 has 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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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 re-
views of clinical interventions.

RCTs are a human product and so are influenced by
biases in human behavior. Evidence-based medicine 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 trust-
worthiness of data. Trustworthiness incorporates re-
search integrity and governance, including transparent
pre-registration of protocols, appropriate ethical ap-
proval and transparent data stewardship, and potential
research misconduct.” The latter might include fabrica-
tion 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 recommendations of those
reviews and guidelines are at risk of being incorrect,
with a potentially major impact on patient care. This
issue is compounded by an academic and publishing
system that is generally slow, inefficient and incon-
sistent in dealing with scientific error, issues of mis-
conduct, 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 cog-
nitive-behavioral therapy (CBT) and/or physical re-
habilitation 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 plausi-
bility of baseline characteristics and results, as well as
searching for preregistration, corrections, or retrac-
tions." While we found the index studies had an un-
remarkable risk of bias profiles, we identified multiple
concerns regarding the trustworthiness of 8 of the 10
identified trials (subsequently referred to as index
trials)®'® (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 con-
cerns 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 re-
quest, distributions of baseline variables that appeared
unlikely in the context of random allocation, data

R andomized Controlled Trials (RCTs) routinely

anomalies (in particular, duplicate or highly similar re-
sults 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 clin-
ical 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 8 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 preregistered on the Open Science
Framework: https://osf.io/m92ax/. As this study only in-
volved the 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 22nd and 23rd June
2022 without date restrictions. We used forward cita-
tion tracking on the 8 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 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 guidelines portal and the National Guideline
Clearinghouse of the Agency for Healthcare Research
and Quality but these resources are no longer active.

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

Citation Summary

From Google Scholar and the citationchaser too
we explored the number of unique citations received by
each trial.

|"|4

Data Extraction

Data were extracted by one reviewer (NOC) using a
standardized form. Table 1 outlines the information
included in our extraction.

Data Synthesis

We narratively summarized the affected reviews and
CPGs, with details of the affected comparisons. We
synthesized narrative results for systematic reviews and
CPGs separately. As only one CPG Japanese Orthopedic
Association conducted de novo meta-analyses, we in-
cluded those with our synthesis of meta-analyses from
systematic reviews. Where reviews or CPGs made spe-
cific practice recommendations on the basis of syntheses
that included the index trials, we summarized these.

Where included reviews reported their own sensitivity
analyses that excluded the index trials, we extracted
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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 time points, to explore how the
exclusion of the index trials would affect published ef-
fect estimates. We used Revman5'® to replicate the
published analyses with those trials excluded. We re-
plicated analyses using information presented in re-
views 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 pro-
portion 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 re-
presented symptomatic improvement. We explored
whether the exclusion of the trials changed hetero-
geneity in the meta-analysis by examining the absolute
change in the I? statistic (while not a direct measure of
heterogeneity, the |2 statistic measures the percentage
of variability in effect estimates due to between-trial
heterogeneity),'® it also has the benefit of being com-
monly reported in meta-analyses. For all analyses, we
used the standardized mean difference (Hedge's g) to
maximize comparability. It should be noted that we

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 organization developing the CPG
Any declared conflicts of interest of review authors
Any declared external funding.

Details of Index trial(s) inclusion in
review CPG

Details of Index trials inclusion in analysis/
synthesis.

Date of publication and journal/policy body

The index trials cited in the review/CPG and how they were cited (eg, 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
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/recognized 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/recognized as divergent/ outliers.

Details of any evaluation of the certainty of results in affected comparisons (eg, using GRADE)
Narrative synthesis.

Number of trials, participants. Overall results.

Details of any evaluation of the certainty of results in affected comparisons (eg, using GRADE)
Conclusions/recommendations

Overall conclusions of the evidence synthesis relating to affected comparisons (ie, that include
identified trial(s))

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

Abbreviation: CPG, clinical practice guidelines.
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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 de-
veloped an index to categorize the extent to which
index studies had impacted upon the results of identi-
fied meta-analyses. This was developed de novo
through discussion and consensus among the team and
we labeled 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 discus-
sion 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 va-
lidation of this index. The Impact Index classifies the
impact that index studies have had on a meta-analysis
across 4 domains, as follows:

>50% or changes direction of

INCONSISTENCY

ABSOLUTE CHANGE IN I? STATISTIC
<20%

20-49%

point estimate

% cHANGE IN Cl
< 20%
20-49%
>50%

MARGIN

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.

Changes Cl to include no

Impact on the Pooled Effect

What is the impact of index trials on the pooled es-
timate of treatment effect? This was quantified by cal-
culating the absolute change in the treatment effect
(Standardized Mean Difference) observed when index
trials were excluded from the analysis.

effect or to exclude no effect at the P < .05 level

Changes “significance status”:

RELATIONSHIP WITH THE NULL

PRrECIsioN

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 in-
tervals of the pooled effects when the index trials were
excluded from the analysis or where the exclusion of
index trials altered the significance status of the effect
at the P < .05 level. While we recognize that using P
values as a marker of meaning is unsatisfactory, it is
almost universally used in primary or secondary re-
porting of meta-analytic outcomes.

MAGNITUDE SMD
ABSOLUTE CHANGE

N ES
0.2-0.49

EFFEcT
<0.2
>0.5

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 the
exclusion of index trials changed the direction of the
effect of the point estimate.

For each domain, judgments were made on whether
the impact was substantial, moderate, or low. The deci-
sion 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 judgment of the level

SCALE OF CONTRIBUTION

OVERALL PROPORTION OF PARTICIPANTS FROM
INDEX TRIALS IN META-ANALYSIS

15-39%

<15%
>40%

Table 2. Decision Thresholds for Each Domain of the Impact Index

Abbreviation: SMD, Standardized Mean Difference.

Low impact
Moderate impact
High impact
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of impact. The decision rules for overall judgments were
as follows:

Highly Impacted

e Substantial impact on the scale of contribution + any
effect on the magnitude of effect, precision, or in-
consistency

e Substantial impact on the magnitude of effect + any
effect on the scale of contribution, precision, or in-
consistency

® Moderate impact on the scale of contribution =+
moderate or substantial effect on the magnitude of
effect, precision, or inconsistency

e Moderate impact on the magnitude of effect =+
moderate or substantial effect on the scale of con-
tribution, precision, or inconsistency

Moderately Impacted

® Moderate impact on the scale of contribution with
minimal impact on the magnitude of effect, precision,
and inconsistency

® Moderate impact the magnitude of effect with
minimal impact on the scale of contribution, preci-
sion, and inconsistency

e Minimal impact on scale of contribution or magni-
tude of effect with moderate or substantial impact on
precision and/ or inconsistency

Minimally Impacted

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

Results

Fig. 1 presents the results of the searches and
screening process. In summary, citation tracking identi-
fied 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 Fig. 1). We
finally included 42 records (32 unique systematic re-
views>'”*” and 10 CPGs*®~*’).

For the individual index trials, the number of unique
citations ranged from 4 to 143. The number of identi-
fied systematic reviews that an individual trial was in-
cluded 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,9 was included in most
CPGs. Fig. 2 summarizes these data.

Impact on Systematic Reviews

Table 3 presents the characteristics of the included sys-
tematic 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 psy-
chological,  multidisciplinary, = or  multicomponent
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729 records identified through

citation tracking
398 duplicates removed
147 records identified through

guideline database searches

478 titles/ abstracts screened ]4_[397 records excluded

39 records excluded
Reasons:

Not a systematic review of an
intervention: 11

Does not include relevant
studies: 25

Protacol only: 1

81 full texts screened .| Unpublished: 2

42 records included
32 Systematic reviews

10 Clinical practice guidelines

Figure 1. Flow diagram of the search screening process.

interventions for persistent pain®'8232527-323538-41,43-46

or postsurgical pain.?®**3%3%3” Two'"*’ focused on the
effectiveness of stabilization exercises for back pain in
people with scoliosis) and one on the effectiveness of
exercise interventions for chronic low back pain.”® Ten

reviews reported using GRADE to evaluate the certainty
Of evidence 19,20,23,24,26,29,31,32,40,42

Impact on Meta-Analyses

Of these reviews and 1 CPG,>* 21 conducted pairwise
meta-analyses and 2 undertook network meta-analyses.
We were able to extract the results of sensitivity ana-
lyses where index trials were excluded from 4 re-
views,” 92024 of which one’® provided additional data
on request. One review with an included NMA?’ re-
ported the results of such a sensitivity analysis con-
ducted after a rapid response to their review by the
authors of this paper, raising concerns about the inclu-
sion of identified/index trials, and we used those re-
ported 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 reconducted the meta-analysis with the re-
levant 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-analyses,
of which 16 were conducted by the authors of the
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Figure 2. The number of unique citations, and appearances in systematic reviews and CPGs for each index trial. Footnotes: Each

date represents a unique index trial, identified by its year of publication.

reviews,”'??%?% and 39 were conducted by us. Table 4

summarizes these results.

Across all meta-analyses for pain and disability at all
time points (55 comparisons), the removal of the index
trials reduced effect sizes by a median of 58% (Inter
Quartlie Range (IQR) 40-74). This reflected a reduction
in effect size for all comparisons. The median absolute
reduction in effect size (Standardized Mean
Difference) 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 po-
pulation (chronic pain or postsurgical pain). Fig. 3 il-
lustrates the absolute reduction in effect size observed
when index trials were removed from each analysis.
Even a proportionally small contribution from index
trials commonly resulted in moderate to large differ-
ences in the pooled effect size in a substantial number
of cases.

Removal of index trials also led to a 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 of 27% (IQR 10-66).
A similar pattern was observed whether we grouped
analysis by outcome (pain or disability) or by clinical
population (chronic pain or postsurgical pain). In terms
of impact on precision, the removal of index trials led to
a reduction in the width of the 95% confidence interval
in 48 comparisons, no change in 2, and an increase in
the width in 5. The exclusion of index trials reduced the
width of the confidence intervals by 48% (27-65). This
increase in precision after exclusion reflects the di-
vergent 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 < .05
threshold) became nonsignificant after the removal of
studies of interest.

Application of the Impact Index resulted in 47 of the
55 comparisons (85%) being classified as highly im-
pacted by the inclusion of index trials, 2 (4%) as mod-
erately impacted and six (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 judgments. Judgments by domain for each in-
cluded comparison are presented in Supplementary
Table 4. As noted above, 4 reviews conducted and re-
ported their own analyses examining the impact of ex-
cluding the index studies from their analysis'*?%?* or by
excluding index studies from the primary analysis.” On
that basis, we considered these reviews to have clearly
addressed the potential impact of the index trials.

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 het-
erogeneity to the ana|yses_5,19—21,23,24,29,33,34,39,40,42,44—46
Of these, the authors of 5 reviews speculated
that the dose, intensity, and/or aspects of the content of
the intervention in those trials might explain the ob-
served divergence, while the other reviews either did
not offer an explanation or stated that the hetero-
geneity was unexplained.

19,23,24,44,45

Impact on Narrative Syntheses

Ten reviews'’'8:25283031,34.41.4344 (id not conduct
meta-analyses but synthesized the evidence narratively.
Nine of these reported the total number of trials (range
1-61), and participants (range 80-7201) 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'”'82°2830.31.34.43.44 qrew broadly
positive conclusions regarding the effectiveness of the
intervention under scrutiny, underpinned in part by
evidence from index trials. Only 2 specifically com-
mented on the heterogeneity in the results of included
trials or specifically referred to the divergent results of
the index trials. Of these, 1 review?® referred to the
Monticone et al’ trial as an example of the potential
benefits of group-based therapy and another com-
mented that studies with a higher number of treatment
sessions (which included Monticone et al’ and 2016a°)
found larger effects on pain intensity than those with
fewer sessions. No review raised specific concerns re-
garding the veracity of the data from index trials.
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5 ® Effect size with index trials included ® Effect size with index trial excluded I
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Proportion of participants contributed by index trials

Figure 3. The effect of excludin% index trials from the included meta-analyses. Footnotes: NNT estimated from the SMD using the

approach described by Faraone.®

Impact on Overall Review Conclusions

Twenty (63%) of the included reviews reported
broadly positive conclusions regarding the effectiveness
of the intervention of interest, 6 (19%) reported cau-
tiously positive conclusions which were qualified by is-
sues of the quality of the evidence, or the size of
treatments, and 6 (19%) came to equivocal or negative
conclusions. While we could not accurately predict re-
view authors’ interpretations to analyses after the re-
moval of the index trials, we might expect these
findings to impact 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,”**" Fin-
land,*® Japan,®® the Netherlands,*® Russia,”® the UK,>”
and the USA.°*°* Seven CPGs*®°?™’ were focused on
the management of low back pain, one on the man-
agement of chronic nonmalignant pain,”' one on the
management of whiplash-associated disorder and neck
pain-associated disorders,”> and 1 on neck pain in
adults.”® Table 5 presents the characteristics of the in-
cluded CPGs. 4 CPGs*®*?>>>" ysed GRADE to evaluate
the certainty of evidence.

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

In the Academy of Orthopedic Physical Therapy of the
American Physical Therapy Association guideline,>”

Abbreviation: SMD, Standardized Mean Difference.

Monticone 2016a was 1 of 4 RCTs included in the eva-
luation of “general exercise” for low back pain. Of the 4
RCTs in this category, Monticone 2016a was the only
study reported to show benefit (of CBT added to gen-
eral group-based exercise vs exercise alone). Re-
commendations 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 guideline,®’ 2 systematic reviews and 2 addi-
tional RCTs, including Monticone 2017, informed the
evaluation of the clinical effectiveness of multi-
disciplinary 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 newly included trials, only Mon-
ticone 2017 was reported to show a benefit of a mul-
tidisciplinary programme, including at 12-month
follow-up. The guideline concluded that multi-
disciplinary management of chronic nonmalignant pain
was associated with significant improvements in pain
intensity, and may be associated with significant im-
provements in quality of life and function.

The Canadian Chiropractic Association and the
Canadian Federation of Chiropractic Regulatory and
Educational Accrediting Boards guideline®® included 3
RCTs in its evidence evaluation of multimodal care
versus continued practitioner care for neck pain-asso-
ciated disorder, of which Monticone 2012 was one. The
guideline reported that Monticone 2012 did not de-
monstrate clinically significant effects at 1-year follow-
up, but made a positive recommendation for multi-
modal care on the basis of the other 2 trials, which were
reported to show benefit.

The Finnish medical association® guideline included
the 3 RCTS and one nonrandomized controlled trial in
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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 con-
cluded that while cognitive therapy may be effective,
there was no convincing research evidence to that ef-
fect, but reported no further detail.

The Japanese Orthopedic association®® guideline in-
cluded Monticone 2014 in its synthesis of the effec-
tiveness of postoperative 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, and general
health at 1-year postsurgery that all included Mon-
ticone 2014. We conducted sensitivity analyses where
Monticone 2014 was removed from these meta-ana-
lyses. The results are presented in Supplementary
Table 5. Our sensitivity analyses resulted in smaller point
estimates of effect for all analyses, with greater preci-
sion for most, and reduced heterogeneity in 3 out of 4
analyses. The guideline concluded that physiotherapy
was effective at alleviating pain and improving activities
of daily living and QolL, and could therefore be con-
sidered useful.

The Nederlands Huisarten Genootschap NHG*®
guideline included a systematic review of 30 RCTS
(combined n=3438) and a further 5 RCTs (combined
n =889) in its evaluation of behavioral 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 behavioral
treatment over the waiting list or standard treatment in
patients with chronic nonspecific 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
Health Care Knowledge Centre (KCE) guidance will be
considered together as the KCE guidance was based on
the evidence synthesis conducted by NICE. NICE in-
cluded 2 studies of interest (Monticone 2013, 2016a) in
the evaluation of “Multidisciplinary biopsychosocial re-
habilitation (MBR) programmes for back pain". The
guideline found the evidence for MBR programmes to
be mixed, with clinical benefits seen for some compar-
isons, but also many instances where no benefit was
observed and a few where the comparator was favored
over MBR. The guideline reports that the evidence that
informed the guidelines for this intervention came
“primarily” from the RCTs (combined n=361), including
Monticone 2013 and 2016a (combined n=240). These
trials all reported benefits 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 pro-
gramme ... for people with persistent low back pain or
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radicular pain: or when they have psychosocial obstacles
to recovery or when previous evidence-based manage-
ment has not been effective.”

The North American Spine Society NASS”" guideline
included Monticone 2013 in its evaluation of the ef-
fectiveness of interventions that address fear and
avoidance. Overall, they included 4 RCTs for this com-
parison (combined n=287), of which Monticone 2013
contributed 90 participants. Three of 4 studies, in-
cluding Monticone 2013, reported benefits on fear and
avoidance outcomes, and the guideline recommended
such interventions. A separate comparison of the ef-
fectiveness of adding CBT to an exercise programme
included 8 RCTs (combined n =913) of which Monticone
2013 was 1 (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 multi-
disciplinary biopsychosocial treatment programmes,
the Russian Society for the Study of Pain 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
randomized 240 participants. Little detail was pro-
vided on how each study informed the guideline re-
commendation but the guideline recommended
multidisciplinary interventions for chronic low
back pain.

554

Discussion

We previously identified concerns regarding the
trustworthiness of this cohort of trials' relating to as-
pects of research governance, data anomalies, and im-
plausible 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. The inclusion
of the index trials has exaggerated the size of estimated
treatment effects, increased inconsistency in meta-ana-
lyses, 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 nonsignificant. 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 organizations that included at least one
of the index trials and used them to formulate their
recommendations. All CPGs made positive re-
commendations for the interventions for which index
trials informed the syntheses. Due to the varied ap-
proaches to reporting in CPGs and the dominance of
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narrative approaches to syntheses, it is often not pos-
sible to ascertain the specific contribution of index trials
to their conclusions and recommendations. In most in-
cluded CPGs, it is reasonable to infer that the positive
reported findings of the index trials contributed to re-
commendations that favored psychological or multi-
modal therapies. In specific examples, it is clear that the
index trials were crucial to such clinical recommenda-
tions. The NICE 2016 guideline®” clearly shows that 2 of
the index trials’® were included in the 3 trials whose
evidence was used for a de novo economic analysis that
drove a recommendation for multidisciplinary biopsy-
chosocial rehabilitation for low back pain. It is not un-
reasonable to speculate that without the index trials,
such a recommendation would not have been con-
sidered 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 ex-
ploration of the impact of a cohort of trials from a
different single lead author, that were affected by re-
search misconduct, similarly found that those trials sig-
nificantly distorted the findings of reviews and clinical
practice guidelines®®.

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, 4
conducted and reported sensitivity analyses that ex-
cluded the index trials. Only 1 (Cochrane) review ex-
cluded the index trials from the primary analyses® on
the basis that the observed heterogeneity was not sa-
tisfactorily explained. Other reviews did not comment
further on the observed heterogeneity and a number
speculated that it might be the result of specific inter-
vention characteristics. Importantly, no review or CPG
specifically raised concerns regarding the trustworthi-
ness 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
the risk of bias, trustworthiness screening has a distinct
and broader scope. It is noteworthy that the risk of bias
assessments for the index trials was unremarkable' for
this field of study. As we have previously argued,’ sys-
tematic reviewers and guideline developers need to
attend to the possibility that a range of other factors,
including error, poor research governance, and/or mis-
conduct, 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 eva-
luation of their validity and performance is needed. Our
results provide strong support for 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,

The Impact of Trials We Cannot Trust

evidence of good research governance, and methodo-
logical 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 care-
fully scrutinize studies with divergent results in their
evidence syntheses and, where possible, seek explana-
tions from the authors of those studies. Reluctance to
do this can be driven by a commitment to follow a
protocol and the additional resource burden to re-
viewers, 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 psy-
chological 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 in-
troduction of trials with unremarkable risk of bias pro-
files' 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 re-
search and practice. Our study provides clear evidence
of this.

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

Our study has some specific strengths. We followed a
publicly available protocol, used tools to identify cita-
tions for the index trials, and screened the 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 scrutinizing and
refining it. There are also some limitations. Data ex-
traction was conducted by a single reviewer, though all
analyses were checked by a second reviewer. The un-
dertaking 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 reanalyses was to
ascertain the impact that the index trials had on the
reported analyses in those reviews, rather than to esti-
mate the effects of interventions. The use of the I?
statistic when considering consistency and hetero-
geneity in meta-analyses has been criticized, as it is not
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a direct measure of heterogeneity but rather of the per-
centage 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 re-
levant to our purposes. As several included reviews and
CPGs did not implement the GRADE approach to evalu-
ating certainty and performing de novo GRADE judg-
ments 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 judgments.

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 rea-
sonable face validity. We are aware that including as-
pects 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: 3 of
the trials have been formally retracted and some in-
vestigations 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 appli-
cation 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 recommenda-
tions. 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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