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Abstract

Introduction—Randomized clinical trials (RCTs) are considered the gold standard when
assessing the efficacy of interventions because randomization of treatment assignment minimizes
bias in treatment effect estimates. However, if RCTs are not performed with methodological rigor,
many opportunities for bias in treatment effect estimates remain. Clear and transparent reporting
of RCTs is essential to allow the reader to consider the opportunities for bias when critically
evaluating the results. To promote such transparent reporting, the Consolidated Standards of
Reporting Trials (CONSORT) group has published a series of recommendations starting in 1996.
However, a decade after the publication of the first CONSORT guidelines, systematic reviews of
clinical trials in the pain field identified a number of common deficiencies in reporting (e.g.,
failure to identify primary outcome measures and analyses, indicate clearly the numbers of
participants who completed the trial and were included in the analyses, or report harms
adequately).
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Methods—Qualitative review of a diverse set of published recommendations and systematic
reviews that addressed the reporting of clinical trials, including those related to all therapeutic
indications (e.g., CONSORT) and those specific to pain clinical trials.

Results—A checklist designed to supplement the content covered in the CONSORT checklist
with added details relating to challenges specific to pain trials or found to be poorly reported in
recent pain trials was developed.

Conclusions—Authors and reviewers of analgesic RCTs should consult the CONSORT
guidelines and this checklist to ensure that the issues most pertinent to pain RCTs are reported
with transparency.

1. Introduction

Randomized clinical trials (RCTSs) are considered the gold standard when assessing the
efficacy of interventions because randomization of treatment assignment minimizes bias in
treatment effect estimates. However, depending on the methodological rigor, many
opportunities for bias in RCTs remain [26, 37]. The opportunities for such bias should be
considered when evaluating and interpreting results of RCTs. This critical evaluation
depends on the transparent reporting of clinical trial methods and results in the peer-
reviewed literature. To promote such transparent reporting, the Consolidated Standards of
Reporting Trials (CONSORT) group has published a series of recommendations starting in
1996. These recommendations cover a wide range of factors including randomization and
blinding methods, statistical details, and participant flow, as well as guidance on which
details should be covered in various sections of the manuscript [31]. Table 1 outlines the
categories covered in CONSORT.

A decade after the publication of the first CONSORT guidelines, systematic reviews of
clinical trials in the pain field identified a number of common deficiencies in reporting of
clinical trials, including failure to identify primary outcome measures and analyses, indicate
clearly the numbers of participants who completed the trial and were included in the
analyses, or report harms adequately [10, 17, 18, 20, 21, 23, 41-43]. In this article we
describe a checklist (Table 2) designed to supplement the content covered in the CONSORT
checklist with added details relating to challenges specific to pain trials or found to be
poorly reported in recent pain trials. We have not included areas for which reporting has
been found to be poor in pain trials when further expansion of the CONSORT checklist
seems unlikely improve reporting (e.g., harms reporting [23, 41]). Although some discussion
of various trial design issues as they relate to reporting is inevitable, the purpose of this
checklist and accompanying manuscript is not to inform pain trial design. For
recommendations regarding study design and outcome measures for various types of pain
trials, please see the other articles in this series. We believe that the use of this checklist by
authors and reviewers in conjunction with the CONSORT statement [31] will improve the
reporting and enhance the interpretability of RCTs of pain treatments.
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2. Methods

In preparation for developing this checklist the authors reviewed a diverse set of published
recommendations and systematic reviews that addressed the reporting of clinical trials,
including those related to all therapeutic indications [e.g., 1,14,15,24,32,36,37,46,47] and
those specific to pain clinical trials [e.g., 10,12,13,16-21,23,40-44]. The checklist was
modified multiple times based on input from all authors as well as the editors of this series.
Examples were developed based on hypothetical protocols and although they may include
elements of existing studies are not based largely on any particular example from the
literature.

3. Checklist items

In this section, we provide an explanation for our reasoning as to why each item is
particularly relevant for RCTs of analgesic treatments. Examples are provided for different
types of interventions (i.e., pharmacologic, behavioral, or interventional) or study designs
where warranted. The examples are not meant to be inclusive of all possible design features,
but rather an example of the types of details that are necessary when reporting.

1. Participants

Clear definitions of eligibility criteria are imperative understanding the study design and for
evaluating the generalizability of the study results. A clear definition of eligible participants
is important in all trials; however, in pain trials it is particularly important when patients
with comorbid pain conditions or mental health conditions are excluded. These patients will
certainly be seen clinically for the pain conditions being studied and may not respond as
well to treatment or be at higher risk for adverse events in response to treatment with certain
pharmacologic classes often used for pain. Additionally, results from baseline screening
periods are often used as part of eligibility criteria in pain trials (e.g., requiring response to
open-label treatment with the experimental drug in Enriched Enrollment Randomized
Withdrawal (EERW) trials or excluding participants who fail to respond to 2 treatments with
known efficacy in the condition of interest) [28,30,34] and clear description of such
eligibility criteria is imperative.

Example: Eligible patients were at least 18 years of age, had confirmed diabetes (i.e.,
HbA1C >7) and a diagnosis of diabetic peripheral neuropathy (DPN), confirmed by a
neurologist study investigator. They reported having pain associated with diabetes in their
lower limbs for at least 3 months prior to the enroliment visit, which occurred 1 week prior
to randomization. Patients were ineligible if they had a documented history of major
depressive disorder or suicidal thoughts in their medical record or were unwilling to abstain
from starting any new pain medications or altering dosages of any current pain medications
for the duration of the trial. Patients were not excluded for co-morbid pain conditions unless
they caused pain in the lower limbs that may have been difficult to discern from DPN pain in
self-report ratings. At the screening visit, participants were given a week-long daily diary
that asked them to rate their average pain intensity and their worst pain intensity on 0 — 10
numeric rating scales [0 = No pain, 10 = Worst pain imaginable]. The following criteria
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were required for trial eligibility after the baseline week: (1) a minimum of 4 of 7 diary
entries were completed, (2) the mean average pain score for the week was = 4 out of 10, and
(3) average pain ratings were less than or equal to worst pain ratings for each day of ratings
that were provided.

Example (Same patient eligibility as above example, with the exception of this alternative
screening requirement substituted for the one above): All enrolled participants were treated
with treatment A for 4 weeks in a run-in period. Treatment A was started at 15mg BID with
food for week 1 and increased to 30mg BID for week 2 and 45mg BID for weeks 3 and 4. If
participants experienced adverse events while taking 45mg BID that would otherwise cause
them to discontinue treatment, they were allowed to revert to 30mg BID. Participants who
(1) could tolerate a minimum of 30mg BID for the final 3 weeks of the run-in period, (2)
experienced at least a 30% decrease in pain from baseline to the end of the 4 week run-in
period and (3) had a mean pain score of < 4 out of 10 during the last week of the run-in
period were randomized to continue on their maximum tolerated dosage or to placebo
treatment.

2. Interventions

2i. Treatment definition—Careful reporting of details is necessary when describing
behavioral interventions, interventions involving invasive procedures, and pharmacologic
interventions involving complicated titration protocols, all of which are commonly evaluated
in pain trials. Full understanding of the intervention(s) is required not only for future
research that will replicate and extend the RCT findings, but also for translation into clinical
practice. Treatment descriptions should include what the intervention consists of, at what
schedule and for how long they will receive it, and what modifications to the treatment are
allowed within the protocol (if applicable).

Phar macologic example: Participants were randomly assigned to receive either Treatment
or matching placebo for 12 weeks. Participants were given 1 capsule of treatment A (30mg/
day) or matching placebo for the first week and 2 capsules (30 mg/day) taken once in the
morning for the remaining 11 weeks of the trial. Participants were instructed to take all
treatments with food. Participants experiencing adverse events that would otherwise lead to
discontinuation were allowed to revert back to 1 capsule per day with approval from the
investigator. If participants could not tolerate 1 capsule per day they were withdrawn from
the study. Acetaminophen (up to 3g/day) was allowed as rescue therapy if the participants
felt it was necessary. Use of all other rescue medications was not permitted. Whether to
discontinue the assigned treatment due to adverse events was at the discretion of the
participant. Investigators could discontinue treatment for a participant if they felt it was
medically necessary in response to an adverse event.

Behavioral example: Participants were randomized to receive the strength training
intervention alone or as part of a dyad including a relative or friend. The participants
(including partners in the dyad treatment group) attended weekly 45-minute training
sessions with a physical therapist at the study site for 12 weeks. In these sessions they
performed strength training exercises for the lower extremities including walking, air squats,
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stair climbing, and lunges (an Appendix can be provided where a complete description of
exercises could be presented). In addition, participants were instructed to perform the same
exercises at home 2 times per week either alone or with their partner depending on their
group assignment. Participants were required to have the ability to perform a minimum
amount of each of these exercises for entry in the study (see manual and eligibility criteria);
however, if on a certain day during the study the participant did not feel that they could
perform some of the exercises safely, they were allowed to skip the exercise and this was
documented.

Procedural example: Participants were randomized to use a temporary spinal cord
stimulator for 12 weeks or to the wait-list control group. The spinal cord stimulator (authors
should provide manufacturer and model number) was implanted by a neurologist.
Participants were positioned prone on the procedure table. The interlaminar space was
identified in the midline under fluoroscopy. Landmarks for a paramedian approach were
identified under fluoroscopy to address pain in the affected lower limb for each participant.
Using a 14-gauge Tuohy needle, the bevel was advanced from the medial aspect of the
pedicle after local anesthesia was administered using standardized needles and local
anesthetic medication with modifications based on body habitus. The Tuohy needle was
advanced in the midline until there was a clear loss of resistance to saline. The leads were
placed along the span of the thoracic segments corresponding to the affected segments and
lateralization of target symptoms. The stimulator positioning was tested after initiation of the
stimulus by discussion with the participant regarding the stimulus coverage. If necessary, the
leads were repositioned to optimize coverage. The programming process used a standardized
algorithm outlined in the device programming guide and training materials provided by the
manufacturer (the authors should provide the detailed algorithm in a supplemental
appendix). Once lead positioning was confirmed, the Tuohy needle and style were removed.
The lead was secured to the participants’ lumbar regions using sterile dressing with Steri-
Strips and Tegaderm for the duration of the 12-week trial. A research coordinator reviewed
the available pre-set stimulation program options with the participants in the recovery room
in different positions (i.e., reclined, sitting, and standing). At this time the participants
identified the programs that provided the best coverage and pain relief. The participants
were instructed to use the programs that worked best for them and adjust the stimulators to
an intensity that they could easily feel but was not uncomfortable. Participants were
instructed to turn on the system for at least 1 hour in the morning, 1 hour in the middle of the
day, and 1 hour in the evening; however, they were also free to use it as frequently as they
would like during the day or night.

2ii. Investigator training

a. Participant interaction to minimize non-specific trial effects on outcomes: Detecting
differences in treatment effects using subjective patient-reported symptoms like pain can be
complicated by multiple factors. Pain ratings are susceptible to expectations and non-
specific effects such as attention received during clinical trial visits. These factors, among
others, likely contribute to the large placebo responses that often occur in modern chronic
pain trials [45]. In order to demonstrate a difference in the effects between treatments being
studied, it is helpful to minimize the non-specific responses in all treatment groups. Training
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trial investigators to minimize participant expectations for the experimental treatment by
explaining that the efficacy of the treatment is unknown may decrease the placebo response
in both treatment groups. In addition, explaining to participants that being as accurate as
possible in their pain ratings is important [13].

Example: Investigators and research staff were trained in strategies to minimize the placebo
effect when interacting with patients (e.g., managing expectations about treatment efficacy
and minimizing excess social interaction). A video training module was used to teach
research staff how to deliver instructions to patients in a standardized fashion (an Appendix
can be provided where authors provide the training video).

b. Treatment integrity: In order to ensure that the treatment was administered in a manner
consistent with the treatment manual, investigators should be adequately trained to deliver
the intervention and treatment integrity [4] should be assessed and reported. This is
particularly important for behavioral interventions which are commonly used for pain.

Example: Ten physical therapists were trained by 4 highly experienced clinical
psychologists to deliver the mindfulness meditation treatment portion of the intervention at a
2-day workshop facilitated by the principal investigator (author(s) can provide an Appendix
where they give a more detailed description of the course). In brief, the course included
didactic presentations to describe the theory underlying the intervention followed by role
play demonstration for treatment delivery and then practice sessions in which pairs of
physical therapists practiced delivering the treatment to one another with observation and
feedback from the workshop facilitators. Additionally, each physical therapist delivered the
intervention to study participants at least 2 times in the presence of an experienced clinical
psychologist who monitored the delivery for fidelity to the treatment manual and provided
feedback. Further rounds of observation were utilized if deemed necessary by the clinical
psychologist. In addition, all of the interventions were audio recorded and ongoing
supervision was provided by a clinical psychologist based on these audio recordings. Finally,
a random selection of 20% of the audio tapes were reviewed by two clinical psychologists
not involved in the study and coded to assess both treatment integrity and therapist
competence. Half of the recordings were coded by both psychologists; these were compared
to assess reliability of coding (Kappa coefficient = .82, indicating a high degree of
reliability). Coding items included those for inclusion of essential content (i.e., treatment
integrity, e.g., teaching and encouraging incorporating mindfulness practices in everyday
situations for the mindfulness condition) and therapist competence (i.e., delivering treatment
components in a skillful and responsive way, e.g., using appropriate language and examples
with a patient with low health literacy).

3. Outcomes

Outcome measures in pain trials are often self-report measures of pain intensity or related
domains (e.g., physical function, mood, sleep) [12]. Many factors exist that can affect the
way in which participants interpret the 0 — 10 pain intensity numeric rating scale (NRS). For
example, the common anchor of “worst pain imaginable” for the 10 rating is likely
interpreted variably by different participants and to our knowledge few instances occur in the
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published literature where researchers provide participants with any direction as to how to
interpret this anchor [40]. Furthermore, participants are often asked to rate their “average
pain” over the past day. Yet they are not provided any instructions regarding how to derive
their rating (e.g., should participants with highly fluctuating pain consider periods without
any pain in their “average” pain score? Should they include their pain during sleep in their
estimate?) [11]. Finally, patients often consider their pain interference with function and
affective components of pain when completing their NRS ratings of pain intensity. Enhanced
instructions to focus on pain intensity independent of mood and pain interference with
activities could minimize the inclusion of these related constructs in NRS pain intensity
ratings [11,40]. Currently, little research is available regarding the optimal instructions for
participants pertaining to these details of the NRS and certainly no consensus exists;
however, clear reporting of instructions provided to participants in RCTs will provide data
upon which to base future research. Of note, clear reporting of pain intensity measures has
been deficient in recent clinical trials of pain treatments [42].

Example: The pre-specified primary outcome measure was a 0 — 10 numeric rating scale
(NRS) [0 = No pain, 10 = Worst pain imaginable] for average pain over the last 24 hours.
Research staff administered training to the participants on completing the pain diary. In
brief, participants were asked to (1) complete pain ratings on their own before bedtime; (2)
focus on the pain in their legs and feet throughout the entire day considering the intensities
felt during different activities when determining their average pain; and (3) avoid
considering pain from other sources such as a headache when rating their pain (Note:
author(s) can reffer to an Appendix here where they provide the complete training manual).
Pre-specified secondary outcome measures included the pain interference question from the
Brief Pain Inventory — Short form [BPI-SF] [7] and the Western Ontario & McMaster
Universities Osteoarthritis Index (WOMAC) [2]. The BPI interference question asks patients
to circle the number that best describes how, during the past 24 hours, pain has interfered
with the following symptoms on a 0 to 10 NRS [0 = does not interfere, 10 = completely
interferes]: general activity, mood, walking ability, normal work, relations with other people,
sleep, and enjoyment of life. The WOMAC is a self-report scale that has items that fall
within 3 domains: pain, stiffness, and physical function. It asks patients to rate their difficult
with each item on a 0 — 4 [0 = None, 1 = Slight, 2 = Moderate, 3 = Very, and 4 = Extremely].

Double-blinding can be challenging in many pain trials because pharmacologic pain
treatments often have recognizable side-effects and full blinding of investigators or patients
can be impossible with certain behavioral or procedural treatments. Clear reporting of efforts
made to maximize blinding and to control for effects not related to the active treatment in
behavioral trials (e.g., attention received during study visits) allows the reader to evaluate the
methods used in the trial.

Example: This trial compared a physical therapy intervention group to an educational
information comparison group. (Note: the active intervention would be described here, see
Section 2i for examples). The educational information comparison group received
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informational packets outlining similar exercises to the ones performed with the physical
therapist in the active treatment group. Participants in this group met with a study therapist
to discuss their progress for the same amount of time at the same frequency with which the
participants in the active group met with the physical therapist. The study participants were
blind to the research hypotheses. They were told that it was unknown whether receipt of an
educational packet providing exercise instructions or visits to a physical therapist to perform
those exercises was more effective. After the study, the participants were informed of the
real study hypothesis and consent to use their data was obtained. Participants were asked to
rate their expectations for the outcome of their treatment condition after treatment
assignment, but before their first treatment session in order to examine whether expectations
between the 2 groups were similar. In addition, the research coordinator administering the
outcome measures was blinded with respect to the treatment assignment and the participants
were asked not to discuss their study activities with her.

methods

Pre-specification of the primary analysis including identification of the measure(s), time
point (if applicable), description of the statistical model and statistical test, groups to be
compared, methods for handling multiplicity, methods for accommodating missing data, and
sample to be used (e.g., all randomized participants vs. only those that completed the trial
according to the protocol) is necessary to enhance trial credibility and minimize the
probability of a type | error [20, 24, 44]. Multiple outcomes are often important in pain
conditions. For example, investigators may prioritize improvement of pain intensity and
physical function equally in an osteoarthritis trial or improvements in pain intensity and
fatigue in a trial of fibromyalgia. Furthermore, it is often of interest to evaluate the effects of
a treatment on acute and chronic pain or compare more than two treatments, both of which
also may lead to multiple analyses of equal importance. If more than one analysis is declared
primary, pre-specified methods should be used to adjust for multiplicity, especially in later
phase trials that are designed to evaluate efficacy [20]. These methods should be clearly
reported. For example, when authors state that there are co-primary analyses, it should be
reported whether the protocol specified that the trial would be concluded a success if both
analyses yielded a result with p< 0.05 or if eitheranalysis yielded a result with p < 0.025. A
recent systematic review found deficiencies in identification of primary analyses and
methods to adjust for multiplicity in pain trials [20].

In most RCTs, some participants discontinue before the end of the study leading to missing
data. Others might remain enrolled in the study, but might not provide some data at some
assessment points for other reasons (e.g., missed visit). As a result, missing data is a
common problem in many chronic pain trials [18, 27]. A large amount of missing data can
lead to bias in treatment effect estimates. Using a statistician-recommended strategy to
accommodate missing data, rather than excluding participants whose data are missing, can
minimize bias. Such strategies include using multiple, pre-specified methods to
accommodate missing data that make different assumptions about the patterns of
missingness [29,33]. Methods to accommodate missing data were reported in fewer than half
of pain trials reviewed in a recent systematic review [18].
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Example: The co-primary outcome measures were the average pain NRS and the
Fibromyalgia Impact Questionnaire score [6] measured at 12 weeks after randomization. For
each outcome measure, cognitive-behavior therapy was compared to education control using
an ANCOVA model that included treatment group as the factor of interest and the
corresponding baseline symptom score as a covariate. The primary analyses included all
available data from all randomized participants. Missing data were accommodated using the
technique of multiple imputation. The imputation procedure for each outcome variable
utilized treatment group and outcomes at all time points, along with Markov chain Monte
Carlo simulation, to produce 20 complete data sets. These data sets were analyzed separately
using ANCOVA and the results combined across data sets using Rubin’s rules [29]. A
Bonferroni correction was used to adjust for multiplicity; a p-value less than 0.025 for either
analysis was considered significant to preserve the overall significance level at 0.05. A
secondary analysis compared the percentage of “responders” between groups using a chi-
square test. A “responder” was defined as a participant whose NRS pain scores at 12 weeks
(1) decreased by at least 30% from baseline and (2) was below 4 out of 10. Participants who
prematurely discontinued were defined as non-responders. Pre-specified analyses of
secondary outcome variables used similar ANCOVA models to those of the primary
analyses. No adjustment for multiplicity was made in the secondary analyses as they were
considered exploratory and hypothesis generating.

6. Participant flow

As clearly outlined in the CONSORT guidelines [32], it is imperative for the evaluation of
any trial data that the number of participants who were randomized, completed, and whose
data were included in the analyses as well as reasons for drop out are outlined for each
group. To enhance understanding of generalizability of the trial, we also recommend
reporting the numbers of participants who were screened prior to randomization and the
reasons for exclusion.

Example: In total, 650 patients were screened for study enrollment; 200 did not meet initial
eligibility criteria (authors can refer to the CONSORT diagram for reasons). Another 30
participants were eliminated after the baseline week for the following reasons: participant’s
mean pain score was < 4 (n = 18), participant did not complete at least 4 diary entries (n =
7), and participant did not return for the randomization visit (n = 5). See CONSORT
guidelines for an example of the remainder of the participant flow reporting (items 13a and b

[32].)

7. Limitations

It is important to interpret the results of RCTs appropriately based on the statistical analyses
performed and overall context of the trial. Overall conclusions of efficacy should be based
on the primary between-treatment comparisons. Discussions pertaining to potential efficacy
based on changes from baseline in each treatment group in the absence of statistically
significant between-treatment differences are discouraged, but if included must be
accompanied by an acknowledgement that such analyses do not reflect the level of evidence
provided by a RCT and that such effects are possibly due to placebo and other non-specific
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effects as well as regression to the mean [5, 19]. It is important to outline the limitations of
secondary and subgroup analyses that support a treatment effect in the absence of support by
the primary analysis. The degree to which interpretation of these analyses is limited depends
on whether there were a limited number of pre-specified secondary and sub-group analyses
as compared to many post-hoc analyses and whether attempts were made to control the
probability of a type | error in the secondary analyses [24]. It is important to note that post-
hoc analyses are valuable for hypothesis generation and, when of interest, should be
included in RCT reports with the appropriate caveats. For studies yielding non-significant
results, the confidence interval for the treatment effect should be considered when
determining whether the data are consistent with the absence of a clinically meaningful
treatment effect or are inconclusive [8, 22, 39]. Although confidence intervals can be used to
evaluate the possibility that the data support comparable efficacy of two interventions,
formal prospective non-inferiority or equivalence studies are necessary to confirm the result
[47]. Poor treatment integrity or adherence to the protocol or the absence (or compromise) of
blinding can lead to biased treatment effect estimates. A clear discussion of potential effects
of low treatment integrity, adherence, or blinding in conjunction with appropriate
interpretation of the statistical analyses will provide a balanced interpretation for readers.

Example: The estimated treatment effect from the primary efficacy analysis that compared
pain severity between the Treatment A and placebo groups was not significant. However, the
confidence interval for the treatment effect included a difference of 3 points on the pain NRS
in favor of Treatment A, suggesting that the results of this study cannot rule out a potentially
clinically meaningful effect for Treatment A. Additionally, nominally significant differences
(i.e., p < 0.05) between groups were obtained in secondary analyses comparing the treatment
groups with respect to measures of pain interference with function and sleep using items
from the BPI interference question. Although these secondary analyses cannot be considered
confirmatory, these results in combination with the inconclusive result from the primary
analysis suggest that further research may be warranted to determine whether Treatment A is
effective for chronic low back pain.

Example: This study failed to demonstrate a significant difference between Treatments A
and B with respect to mean pain NRS score in patients with chronic low back pain. The 95%
confidence interval for the group difference excluded differences larger than that 1.0 NRS
points in favor of either treatment, suggesting that there is no clinically meaningful
difference between the treatments. It should be acknowledged, however, that currently no
consensus exists for the minimal clinically meaningful between-group treatment difference
in pain scores. Additionally, a study with a pre-specified hypothesis designed to evaluate the
equivalence of the two treatments is required to confirm this conclusion. The endpoint pain
score was significantly lower than baseline pain score in both groups, suggesting the
possibility of some benefit for each treatment. However, the absence of a placebo group
makes it impossible to determine whether the apparent effects of either treatment are due
only to placebo effects (e.g., effects from expectation, or increased attention received during
a clinical trial), natural history, or regression to the mean.
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Example 3: The overall (average) fidelity to the treatment protocol among the study
clinicians was 94% (range 85% — 100%), suggesting that the social workers delivered the
intervention as it was intended. Thus, deviations from the protocol did not appear to
contribute to the lack of treatment efficacy observed for the pain coping skills treatment in
this study.

Conclusions

In order to maximize readers’ ability to critically evaluate the results and conclusions drawn
based on RCTs, it is imperative that authors clearly report the methods and results of those
RCTs and carefully interpret those results within the limits of the designs and analyses of the
trials. Authors and reviewers of analgesic RCTs should consult the CONSORT guidelines
and this checklist to ensure that the issues most pertinent to pain trials are reported with

transparency. Although these recommendations are focused on reporting of RCTSs, reviewers
and readers can also use the information presented here to evaluate the quality of the design
and the validity of the results when reading manuscripts reporting the findings from RCTSs.
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Table 1
CONSORT headings

CONSORT checklist categories

Title and Abstract

Introduction

Background and Objectives

Methods
Trial design
Participants
Interventions
Outcomes
Sample size
Randomization
Blinding
Statistical Methods

Results
Participant flow
Recruitment
Baseline data
Numbers analyzed
Outcomes and estimation
Ancillary analyses

Harms

Discussion
Limitations
Generalizability

Interpretation

Other information
Registration
Protocol

Funding

Note: bolded categories are expanded on in the pain-specific supplement checklist.

Pain Rep. Author manuscript; available in PMC 2020 May 01.

Page 15



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Gewandeter et al.

Page 16

Table 2

Pain-specific CONSORT supplement checklist

Methods

1. Participants

Pain checklist supplement

2. Intervention

Treatment
definition

Investigator
training

Pharmacologic trials
Treatment dosage, frequency, time of day of administration including relationship to food intake, and titration
protocols, including allowances for dosage reduction, criteria for and frequency of rescue dose provision
Behavioral trials
Type of intervention, format (e.g., group, dyad, individual), number, frequency and duration of sessions
Individual administering the intervention (e.g., psychologist, physical therapist, self-administered)
Location (e.g., outpatient clinic, work, home)
Procedural trials
Type of intervention (e.g., x-ray vs. MRI guided nerve block)
Manufacturer of instruments
Administrator (e.g., nurse anesthetist)

Details of training protocols for investigators to manage non-specific trial effects on outcomes
Methods to maximize treatment integrity, including use of a treatment manual (if applicable, include manual in an
appendix) for behavioral and procedural trials

3. Outcomes

Pre-specified primary outcome measure (including type of pain measure (e.g., NRS or VAS), characteristics of pain (e.g.,
average, worst), time frame of measure, additional instructions provided (e.g., location of pain))

Secondary outcome measures (indicate if pre-specified or not)

Any participant training in regards to responding to included patient-reported outcome measures

4. Blinding

Who, if anyone, was blinded (e.g., participants, all investigators, outcome assessors) and what they were blinded to (e.g.,
treatment assignment, study hypotheses)

Efforts made to enhance blinding (e.qg., active placebo treatments)

Efforts made to maximize the similarities between the active and control study procedures in behavioral and procedural
trials, including efforts made to elicit similar outcome expectancies

Attempts made to blind investigators to eligibility criteria

5. Statistical
methods

Primary analysis (including the time point (if applicable), statistical test(s), groups to be compared, and sample of
participants.

For a “responder” analysis, provide a clear operational definition of “responder”

If multiple primary analyses, methods used to adjust for multiplicity or a statement that no adjustment was made with
reasoning

Adjustments made for multiplicity in secondary analyses, if any

Methods used to accommodate missing data and their underlying assumptions

Results

6. Participant flow

Numbers screened and summary of major reasons for screen failure and refusal to participate

Discussion

7. Limitations

Base overall conclusions of efficacy on the primary analysis (should be a between-treatment comparison for RCTs)
Acknowledge the limitations of secondary or subgroup analyses that support the treatment effect

Acknowledge the extent of missing data or disparities between groups in withdrawal rates as limitations of the trial

For studies with non-significant treatment effects, use the Cls to evaluate whether the data are inconclusive or consistent
with no treatment effect (for placebo controlled trial) or similar treatment efficacy (trial of 2 active treatments)
Acknowledge the limitation of concluding similar treatment efficacy from studies that were not designed to test this
hypothesis

Discuss assessments of treatment fidelity, adherence, and blinding *and how they affect the interpretation of the study
results

*
Only blinding assessments that investigate the primary reason for the treatment guess should be reported and discussed because if participants
guess their treatment assignment correctly due primarily to efficacy, then investigators could wrongly conclude that unblinding led to bias in the

study results [30].
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	Example: The co-primary outcome measures were the average pain NRS and the Fibromyalgia Impact Questionnaire score [6] measured at 12 weeks after randomization. For each outcome measure, cognitive-behavior therapy was compared to education control using an ANCOVA model that included treatment group as the factor of interest and the corresponding baseline symptom score as a covariate. The primary analyses included all available data from all randomized participants. Missing data were accommodated using the technique of multiple imputation. The imputation procedure for each outcome variable utilized treatment group and outcomes at all time points, along with Markov chain Monte Carlo simulation, to produce 20 complete data sets. These data sets were analyzed separately using ANCOVA and the results combined across data sets using Rubin’s rules [29]. A Bonferroni correction was used to adjust for multiplicity; a p-value less than 0.025 for either analysis was considered significant to preserve the overall significance level at 0.05. A secondary analysis compared the percentage of “responders” between groups using a chi-square test. A “responder” was defined as a participant whose NRS pain scores at 12 weeks (1) decreased by at least 30% from baseline and (2) was below 4 out of 10. Participants who prematurely discontinued were defined as non-responders. Pre-specified analyses of secondary outcome variables used similar ANCOVA models to those of the primary analyses. No adjustment for multiplicity was made in the secondary analyses as they were considered exploratory and hypothesis generating.
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	6. Participant flow
	Example: In total, 650 patients were screened for study enrollment; 200 did not meet initial eligibility criteria (authors can refer to the CONSORT diagram for reasons). Another 30 participants were eliminated after the baseline week for the following reasons: participant’s mean pain score was < 4 (n = 18), participant did not complete at least 4 diary entries (n = 7), and participant did not return for the randomization visit (n = 5). See CONSORT guidelines for an example of the remainder of the participant flow reporting (items 13a and b [32].)
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	7. Limitations
	Example: The estimated treatment effect from the primary efficacy analysis that compared pain severity between the Treatment A and placebo groups was not significant. However, the confidence interval for the treatment effect included a difference of 3 points on the pain NRS in favor of Treatment A, suggesting that the results of this study cannot rule out a potentially clinically meaningful effect for Treatment A. Additionally, nominally significant differences (i.e., p < 0.05) between groups were obtained in secondary analyses comparing the treatment groups with respect to measures of pain interference with function and sleep using items from the BPI interference question. Although these secondary analyses cannot be considered confirmatory, these results in combination with the inconclusive result from the primary analysis suggest that further research may be warranted to determine whether Treatment A is effective for chronic low back pain.Example: This study failed to demonstrate a significant difference between Treatments A and B with respect to mean pain NRS score in patients with chronic low back pain. The 95% confidence interval for the group difference excluded differences larger than that 1.0 NRS points in favor of either treatment, suggesting that there is no clinically meaningful difference between the treatments. It should be acknowledged, however, that currently no consensus exists for the minimal clinically meaningful between-group treatment difference in pain scores. Additionally, a study with a pre-specified hypothesis designed to evaluate the equivalence of the two treatments is required to confirm this conclusion. The endpoint pain score was significantly lower than baseline pain score in both groups, suggesting the possibility of some benefit for each treatment. However, the absence of a placebo group makes it impossible to determine whether the apparent effects of either treatment are due only to placebo effects (e.g., effects from expectation, or increased attention received during a clinical trial), natural history, or regression to the mean.Example 3: The overall (average) fidelity to the treatment protocol among the study clinicians was 94% (range 85% – 100%), suggesting that the social workers delivered the intervention as it was intended. Thus, deviations from the protocol did not appear to contribute to the lack of treatment efficacy observed for the pain coping skills treatment in this study.
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