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INTRODUCTION

Physical function is a core outcome domain recommended for assessment in clinical trials of
pain treatments by the Initiative on Methods, Measurement, and Pain Assessment in Clinical
Trials (IMMPACT) [12,50]. Indeed, surveys of chronic pain patients indicate that in addition
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to pain relief, improvement in physical function is an important treatment outcome [31,51].
In focus group studies of adults with chronic pain, participants report that their pain
condition negatively impacts their overall physical functioning [6,51]. For example, out of
70 in-depth interviews of patients with painful diabetic peripheral neuropathy (DPN), 79%
reported difficulty walking because of their pain-related symptoms [6]. Therefore, in
addition to pain intensity, measures of physical function are often examined separately as
secondary outcomes in analgesic clinical trials. However, there is likely a range of
behavioral responses to pain with some patients restricting their daily activities, while others
push through their pain to carry out functional tasks and activities. Thus, some patients with
chronic pain might “titrate” their level of activity (physical function) in relation to their pain
severity, while others maintain a certain level of activity or function regardless of their level
of pain. It is conceivable then that therapeutic interventions may improve function in the
former group without changing pain intensity ratings, while decreasing pain intensity in the
latter group but without changing physical function. An important implication is that by
focusing on pain reduction as the primary outcome, clinical trials of chronic pain may
potentially miss clinically meaningful treatment responses that are highly valued by patients.

Integrating information on pain intensity and physical function into a composite outcome
might provide a useful method for assessing treatment efficacy in chronic pain trials [13,52].
In clinical trials of rheumatoid arthritis, for example, the American College of
Rheumatology’s ACR-20 is used as a “responder index” to identify patients who improve on
multiple outcome domains, including pain and physical functioning [15]. In addition, several
groups have developed responder indices for osteoarthritis (OA), chronic low back pain
(CLBP), and fibromyalgia (FM) [1,5,9,25,33,34,42]. These investigators recognize that pain
intensity alone does not adequately capture the entire patient experience with chronic pain,
and that the goal of treatment lies beyond pain control alone and includes the reduction of
functional limitations and disability. Accordingly, both pain intensity and physical function
are consistently included in responder criteria for OA, CLBP, and FM.

We carried out a series of exploratory analyses on pain intensity and physical function
outcomes in neuropathic pain patients enrolled in 15 trials of duloxetine, gabapentin, and
pregabalin. For the first study aim, we sought to characterize the relationship of pain
intensity with physical functioning in patients with DPN and in patients with postherpetic
neuralgia (PHN). Second (Aim 2), we evaluated whether different composite responder
outcomes of pain intensity and physical function improve the assay sensitivity of
neuropathic pain trials across different medication treatments and conditions. Finally (Aim
3), to assess the potential clinical validity of the composite outcomes, we examined
associations with patient ratings of change in overall health status.

METHODS
Study Population

Under the auspices of the Analgesic, Anesthetic, and Addiction Clinical Trial Translations,
Innovations, Opportunities, and Networks (ACTTION) public-private partnership with the
United States Food and Drug Administration (FDA), we accessed clinical trials data that

were submitted by industry sponsors to the FDA and are stored on FDA’s Data Archiving,
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Reporting, and Regulatory Tracking System. Patient level data from 2 trials of duloxetine for
DPN [17,59], 4 trials of gabapentin (2 for DPN [2] and 2 for PHN [36,39]), and 9 trials of
pregabalin (5 for DPN [23,37,38,47] and 4 for PHN [11,40,55]) were analyzed. These trials
are identified in Table 1 and were selected because they investigated efficacious first-line
medications [16] and had similar inclusion/exclusion criteria per treatment indication,
random treatment assignment, placebo control groups, double blind masking, a parallel
study design, and a common set of outcome measures. Although 3 of the trials had
statistically non-significant effects on the primary outcome of pain intensity (Study 1Ds 945—
224, 1008-030, and 1008-040), these trials were retained to evaluate potential
improvements in assay sensitivity with composite outcomes of pain intensity and physical
function. However, participants randomized to treatment arms with subtherapeutic dosages
(<60 mg/day for duloxetine, <1200 mg/day for gabapentin, and <150 mg/day for pregabalin)
were excluded because they were not expected to separate from placebos. The Institutional
Review Boards of the University of Washington and University of Rochester approved the
analysis of these data.

Outcome Measures

Pain intensity was measured on a 0-10 numeric rating scale (NRS) with higher scores
indicating greater severity (0=No pain; 10=Worst possible pain). Participants were instructed
to rate and record their pain intensity over the last 24 hours in a daily diary. The instructions
varied somewhat across trials and are available upon request. Physical function was assessed
with the 10-item Short Form-36 (SF36) subscale that ranges 0—100 with higher scores
reflecting better function [58]. In trials of gabapentin and pregabalin, patients completed the
Patient Global Impression of Change (PGIC) at the end of the trial, while the Patient Global
Impression of Improvement (PGII) was used in the duloxetine trials [19]. Both measures
provide a patient-centered assessment of overall change in health status on a 7-point scale
(PGIC: 1=Very much worse and 7=Very much improved; PGII: 1=Very much worse and
7=Very much better).

Data Analysis

Data on the intention to treat populations were analyzed. The mean and standard deviation
of age, pain intensity at baseline, and physical function at baseline as well as the proportion
of women were computed to characterize the patients enrolled in each clinical trial (Table 1).
Baseline and endpoint pain intensity scores were computed as the mean of the 7 diary entries
prior to taking study medication and the last 7 diary entries while on study medication,
respectively. For physical function, the baseline and endpoint scores were computed from
data collected during clinic visits prior to taking study medication and after completing the
course of treatment, respectively. Change in pain intensity and physical function was
calculated by subtracting endpoint scores from baseline values; percent change was
calculated by dividing change scores by baseline values and multiplying this quantity by
100.

Data across trials were pooled by neuropathic pain condition to examine the relationship
between pain intensity and physical function. Scatter plots with locally weighted regression
lines and 95% confidence interval bands were generated and Spearman rank correlations
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were computed (Figure 1; study aim 1). The proportion of patients achieving 30% and 50%
reductions in pain intensity at study endpoint and 30% and 50% improvements in physical
function were computed. Consistent with previous publications of these data, the last-
observation carried forward (LOCF) was used to impute missing pain intensity data at study
end point (see sensitivity analysis for imputation using baseline observation carried forward
[BOCF]). Since physical function was assessed only at 2 time points, participants missing
data at either baseline or study end point were considered non-responders. The effect of
active treatment on responder outcomes was determined using random effects Poisson
regression models with robust standard errors. These models account for potential within
trial clustering effects in pooled analyses and estimate the risk ratio (RR) comparing the
incidence of the responder outcome in the active treatment group relative to the placebo
group (Tables 2—4; study aim 2) [24,43,60]. In addition, the number needed to treat (NNT)
was computed with 95% confidence intervals (Cl) calculated using Newcombe’s Method 10
[30], as recommended by Bender [3].

A multistage process was used to identify and evaluate potential composite responder
outcomes of pain intensity and physical function. First, a literature search and discussion
among co-authors yielded 10 potential composite outcomes for analgesic clinical trials.
Second, an outcomes development cohort was assembled by randomly sampling half of the
patients enrolled in each of the pregabalin trials for DPN and PHN. Pregabalin trials were
selected because they had the largest number of patients available per treatment indication.
Candidate outcomes that were significantly associated with pregabalin treatment effect in the
development cohort (Table 3; study aim 2) were then tested in the validation cohort
comprised of the second half sample of participants in the pregabalin trials (Table 4; study
aim 2). Composite outcomes significantly associated with pregabalin versus placebo were
then cross-validated in trials of duloxetine and gabapentin (Table 4; study aim 2). Risk ratios
estimated from random effects Poisson regression models and NNT values were used to
assess the statistical significance and potential clinical value of the candidate responder
outcomes. In addition, we examined the percent distribution of the composite responder
outcomes across PGIC/PGII ratings in data that were pooled according to pain condition
(Figure 2; study aim 3), and we tested associations of the responder outcomes with PGIC/
PGl ratings of “much improved” or “very much improved” using random effects Poisson
regression (Table 5; study aim 3).

Two separate sensitivity analyses were conducted to confirm the robustness of the results.
First, we excluded the 3 trials with non-significant treatment effects on pain intensity (Study
IDs 945-224, 1008-030, and 1008-040) from the models evaluating the composite
responder outcomes. Second, we classified participants who did not complete the trial (i.e.,
withdrawals) as non-responders for all of the outcomes and re-analyzed the data
(Supplemental Tables 2-4). All data analyses were completed using Stata SE 13 (College
Station, TX).

Table 1 presents the characteristics of the individual trials included in the current study. In
total, there were 2,287 patients that participated in 9 trials for DPN and 1,513 patients that
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participated in 6 trials for PHN. Trial lengths for DPN and PHN ranged 5-12 weeks and 8-
13 weeks, respectively. The mean age in trials for DPN (59.1£10.9 years) was lower than in
trials for PHN (71.8+10.4 years), and the proportion of women was lower in the DPN trials
(41.4%; n=947) than in the PHN trials (53.7%; n=812). Among patients in the DPN trials,
the baseline mean pain intensity and physical function scores were 6.3 (£1.5) and 51.8
(£26.2), respectively, while in PHN trials the mean pain intensity and physical function
scores at baseline were 6.6 (£1.6) and 54.1 (+28.2), respectively. The pooled outcome results
are shown according to medication and neuropathic pain condition in Table 2 and
Supplemental Table 1. For PHN, gabapentin and pregabalin reduced pain intensity
significantly more than placebo, while duloxetine, gabapentin, and pregabalin decreased
pain intensity significantly more than placebo among patients with DPN. Relative to those in
the placebo group, patients who received an active medication were 1.8-2.4 times more
likely to have a =250% reduction in pain intensity. However, none of the medication vs.
placebo group comparisons were statistically significant for 250% improvement in physical
function (Table 2). Similar results were observed in responder analyses examining >30%
improvements in pain intensity and physical function (Supplemental Table 1).

Figure 1 illustrates that the relationship between pain intensity and physical function was
weak in trials for both neuropathic pain conditions. In DPN and PHN trials, the correlations
at baseline were —0.25 (A<0.001) and —0.15 (~<0.001), respectively. Correlation between
change in pain intensity from baseline to post-treatment and change in physical function was
small in DPN (p=-0.22; £<0.001) and non-significant in PHN (p=—0.05; ~£=0.08). Similarly,
the percentage of DPN patients achieving a =30% improvement in physical function
increased significantly with greater reduction in pain intensity, but not in those with PHN.
Among patients with DPN that had <30%, 30-49%, and =50% reduction from baseline in
pain intensity, the percentages with a >30% improvement in physical function were 20.8%
(n=234), 27.8% (n=101), and 34.7% (n=278), respectively (P=<0.001; results not shown in
tables). In PHN patients, the percentages achieving a =230% improvement in physical
function were 19.3% (n=179), 21.2% (n=46), and 23.9% (n=88) among those with <30%,
30-49%, and =50% reduction in pain intensity, respectively (P=0.19).

In a random sample of half of the patients enrolled in pregabalin trials for DPN and PHN,
the assay sensitivity of 10 composite outcomes of pain intensity and physical function were
examined (Table 3). Of these candidate outcomes, pregabalin had significantly greater
proportion of responders vs. placebo for Composites 1, 4, 6, and 10 in both neuropathic pain
conditions. Table 4 shows the validation and cross-validation results for these 4 composite
outcomes according to medication and neuropathic pain condition. All 4 of these outcomes
had significant pregabalin vs. placebo differences in the validation subsamples for both
neuropathic pain conditions, as well as for gabapentin in PHN and duloxetine in DPN;
however, in contrast to Composite 1, Composites 4, 6, and 10 did not cross-validate with
gabapentin for DPN. The NNTs for Composites 1, 4, and 6 were approximately 6, while
Composite 10 had the lowest NNTSs, ranging from 4-5 across the 3 medications and 2
neuropathic pain conditions.

To assess clinical validity, the associations of responder outcomes with PGIC/PGII rating of
“much improved” or “very much improved” are presented in Table 5. All of the responder
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outcomes were statistically associated with the global ratings of improvement; Composites 1
and 10 had the strongest associations with improvement in patients with DPN and PHN,
respectively. Importantly, however, Figure 2 illustrates that Composites 1, 4, and 6 had
relatively high proportion of responders among patients who reported worsening health. In
contrast, Composite 10 had lower proportions of responders with worsened health ratings
and had a similar percent distribution of responders across PGIC/PGII categories as the
responder outcome of =50% reduction in pain intensity.

In sensitivity analyses, the validation results did not change substantially when excluding the
3 trials with non-significant treatment effects for pain intensity. However, in contrast to the
results shown in Table 4, the proportion of Composite 4 responders did not differ
significantly between pregabalin and placebo for DPN (RR=1.3; 95% ClI: 0.9-1.7) after
excluding the pregabalin negative trials. In addition, study participants treated with
gabapentin for DPN were significantly more likely to achieve Composite 4 (RR=1.8; 95%
Cl: 1.2-2.8) and Composite 6 (RR=1.7; 95% ClI: 1.1-2.6) than those on placebo after
excluding the negative gabapentin trial. The results of classifying participants who did not
complete the trial (i.e. withdrawals) as non-responders are shown in Supplemental Tables 2—
4. As expected with this type of imputation, the rates of treatment and placebo responders
were lower relative to the results shown in Tables 2—-4; however, the pattern of results were
similar. Composite responders 1, 4, 6, and 10 were validated in trials of pregabalin for both
pain conditions and cross-validated in trials of duloxetine for DPN and in trials of
gabapentin for PHN. Composite 10 had more favorable NNT values relative to the other
outcomes when withdrawals were classified as non-responders.

DISCUSSION

In pooled analyses of neuropathic pain trials, we evaluated the assay sensitivities of 10
potential composite outcomes that integrate data on pain intensity and physical functioning.
A summary of the validation and cross-validation results is shown in Supplemental Table 5.
The composite responder outcome of =50% reduction in pain intensity, or a =20% reduction
in pain intensity and =30% improvement in physical function was validated for pregabalin in
both neuropathic pain conditions and cross-validated in DPN patients for duloxetine and
PHN patients for gabapentin. In addition, this outcome was favorably associated with PGIC/
PGII ratings. To our knowledge, this is the first study to explore composite responder
outcomes of pain intensity and physical function in clinical trials of DPN and PHN.

We applied a data driven approach to identify a composite responder outcome (from a pool
of 10 candidates) that is sensitive to treatments for DPN and PHN. Multiple groups,
including IMMPACT [12] and the Outcome Measures in Rheumatoid Arthritis Clinical
Trials (OMERACT) [49], recommend responder outcomes to improve the reporting and
informativeness of clinical trials. For example, based in part on a pooled analysis of pain
intensity and PGIC ratings in analgesic clinical trials [14], IMMPACT recommends
thresholds of 210-20%, >30%, and =50% reduction from baseline in pain intensity ratings
to identify minimal, moderate, and substantial improvements, respectively [12]. Not only
can the analysis of responder outcomes help clinicians translate trial results and inform
patient’s expectation of treatment benefit [28], but they can also facilitate integration of
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multiple dimensions of treatment response into a single outcome. Indeed, composite
responder outcomes have been recommended by FDA for use as primary outcome measures
in a variety of therapeutic areas, such as irritable bowel syndrome and chronic obstructive
pulmonary disease [7,35,53,54]. For these reasons, we applied responder analyses to develop
criteria for a composite outcome instead of using other techniques, such as item response
theory. However, as Senn and Julious have noted [41], there are limitations to dichotomizing
outcome measures in clinical trials (i.e., responder analysis), including loss of statistical
power and potential misclassification of responders/non-responders based on the cutoff
value used.

In the current study, one of our goals was to identify a composite responder of pain intensity
and physical functioning that detects treatment effects across different neuropathic pain
conditions and medications. Composites 1, 4, 6, and 10 met this goal. As expected, the
proportions of responders in active medication and placebo groups decreased as the criteria
for defining the outcome become more conservative (Table 4). However, regardless of the
level of improvement required to achieve composite responder outcomes 1, 4, and 6, the
NNTSs were approximately the same (~6) for these outcomes because the attributable risk
difference between medication and placebo groups were similar. Although there are
limitations to the clinical value of the NNT [22], it is a standardized metric to compare
different definitions of responder outcomes. (In general, the NNTs observed in the current
study were lower than the NNTSs for 50% pain relief reported by Finnerup and colleagues in
a meta-analysis of pharmacologic treatments for neuropathic pain [16]. This difference
likely reflects that we analyzed data from pivotal trials that were submitted to FDA for
approval of drug indications, while Finnerup et al. [16] computed NNTs from a more diverse
pool of published and unpublished reports of trial results.) Notably, Composite 10 had the
lowest NNT values for each medication and condition examined in the current study, except
in trials of gabapentin for DPN. For this outcome, patients are considered a treatment
responder if they have a substantial improvement in pain (=50% reduction) or if they have a
minimal improvement in pain (=20% reduction) and a 230% improvement in physical
function. Relative to a standard responder outcome of =50% reduction in pain intensity, the
proportions of Composite 10 responders were higher in both the active and placebo
treatment groups for all 3 medications and both pain conditions (see Tables 2 and 4), and the
NNTSs were slightly better for Composite 10. The limited benefit of Composite 10 for
improving assay sensitivity is, in part, related to the proportion of patients (35% in DPN and
24% in PHN trials) that improved substantially on pain intensity also had improvements of
=>30% in physical functioning, thereby reducing the probability of capturing additional
responders with the second component of Composite 10. Although requiring moderate-to-
substantial improvements in both pain intensity and physical functioning may help to
improve assay sensitivity by reducing placebo response (e.g., Composites 2, 3, 5, and 7
defined in Table 3), the proportion of patients achieving this type of outcome was limited in
the current set of trials.

Interestingly, the correlation between pain intensity and physical function was low in DPN
and PHN trials (Figure 1). Although previous studies have demonstrated the negative impact
of DPN and PHN on physical function and health-related quality of life
[8,10,18,20,21,45,46], few studies have reported the association between changes in pain
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intensity and physical function in response to efficacious treatment. As noted by Turk et al.
[52], this information is needed because if the components of a composite outcome are too
highly correlated, then a single primary endpoint would be sufficient. In contrast to the high
correlations between pain and physical function reported in OA trials [4], the low
correlations observed in the current study might reflect that patients with neuropathic pain
do not incorporate functional impacts into their pain intensity ratings, neuropathic pain has
less of an impact on physical activities, and/or the physical function scale used in the current
study is inadequate, as discussed below.

The current study results should be interpreted in light of several strengths and limitations.
First, in contrast to studies that developed responder outcomes for CLBP [42], FM [1], and
OA [34] in which condition-specific measures of physical functioning were available, we
were limited to the SF-36 physical function subscale, which might not adequately assess the
functional impacts of DPN or PHN. In fact, this is a challenge for neuropathic pain research
in general as there are few condition-specific measures of physical function that have
adequate psychometric properties for clinical research [26,27]. Thus, there is a critical need
for measures that capture functional limitations that are specific to the neuropathic pain
population studied. Recommendations for the development of patient-centered physical
function assessment tools were described by IMMPACT/OMERACT [44].

Another limitation of our study is the wide range of physical function scores at baseline in
trials for DPN and PHN. Indeed, 20% and 26% of patients with DPN and PHN, respectively,
had a baseline physical function score of =80 (results not shown in tables), a threshold above
which patients could not achieve a 30% improvement in function (i.e., ceiling effect). One
potential strategy for improving assay sensitivity to detect improvements in physical
functioning is to require a minimum level of functional limitations as part of study eligibility
in neuropathic pain trials, analogous to the inclusion criterion requirement for pain intensity
(e.g., NRS>4). Alternatively, researchers can consider using accelerometers to assess
physical activity objectively, providing a potentially wider measurement range of a patient’s
real world, daily activity pattern [32,44,48]. A third study limitation is that physical
functioning was only measured at 2 time points (baseline and trial endpoint). Fourth, we
used percent change in the pain intensity and physical function measures as outcome criteria
for defining treatment responders, which can limit statistical power [41,56,57]. Fifth, we
applied single imputation methods for missing data. Although we observed similar
validation results using BOCF and LOCF, it would be valuable to examine alternative
imputation approaches, including those that do not assume data are missing at random (e.g.,
pattern mixture analysis) [29]. Also, there were more missing data for physical functioning
than for pain intensity. Patients missing physical function data were coded as non-responders
for the physical function component of the composite outcomes, reducing statistical power
to detect treatment benefit. A final caveat to note is that we did not examine the effect of
treatment dosages on the composite outcomes.

Strengths of our study include access to individual patient data from 15 completed RCTs.
These trials had a core set of outcome measures in common, similar study designs and
inclusion/exclusion criteria for each neuropathic pain condition, and placebo controls. All of
this facilitated pooling of data to attain reasonably large sample sizes to examine the
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relationship between pain and physical function in DPN and PHN patients, and to evaluate
composite outcomes across 3 pharmacologic treatments and 2 neuropathic pain conditions.

In view of global population aging and the likely growth in the numbers of adults with DPN
and PHN in the future, there is an urgent need to develop safe and efficacious treatments that
improve outcomes that patients care about. A composite responder outcome of pain intensity
and physical function may ultimately prove useful in better capturing the overall benefits of
existing and future neuropathic pain treatments. However, additional prospective validation
studies are needed, ideally with different treatments and condition-specific measures of
physical function to establish the generalizability of a pain-physical function composite
outcome.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Baseline and longitudinal (pre-to-post treatment) relationships between pain intensity and
physical function in randomized, clinical trials of gabapentin, pregabalin, and duloxetine for

diabetic peripheral neuropathy and postherpetic neuralgia

Note: Red circles represent observations of individual study participants; the locally
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weighted regression line is shown in navy blue; and the 95% confidence interval band is
shaded gray.
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Figure 2.

Percent responder on different outcomes according to patient global impression of change/
improvement in clinical trials of gabapentin, pregabalin, and duloxetine for diabetic
peripheral neuropathy (A) and postherpetic neuralgia (B).
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Table 3.

Performance of candidate pain intensity and physical function composite outcomes in a random subsample of
subjects (exploratory data set) from randomized, placebo-controlled trials of pregabalin for diabetic peripheral
neuropathy and postherpetic neuralgia

Criteria for candidate composite outcomes No. of Pregabalin No. of Placebo Risk Ratio (95%

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Responders (%)

Responders (%)

cl)

Diabetic Peripheral Neuropathy (5 trials; Subsample, n=602)

1. 230% improvement in pain intensity or physical function

2. 230% improvement in pain intensity and physical function

3. 230% improvement in pain intensity and physical function and 10
point improvement in the physical function raw score

4. 240% improvement in pain intensity or physical function

o

>40% improvement in pain intensity and physical function

o

>50% improvement in pain intensity or physical function

7. 250% improvement in pain intensity and physical function

8. 230% improvement in pain intensity and 220% improvement in
physical function, or 220% improvement in pain intensity and 230%
improvement in physical function

9. 250% improvement in pain intensity and 220% improvement in
physical function, or 220% improvement in pain intensity and 250%
improvement in physical function

10. 250% improvement in pain intensity, or 220% improvement in pain
intensity and =30% improvement in physical function

Postherpetic Neuralgia (5 trials; Subsample, n=476)

1. 230% improvement in pain intensity or physical function
2. 230% improvement in pain intensity and physical function

3. 230% improvement in pain intensity and physical function and =10
point improvement in the physical function raw score

4. >40% improvement in pain intensity or physical function
5. 240% improvement in pain intensity and physical function
6. 250% improvement in pain intensity or physical function

7. 250% improvement in pain intensity and physical function

8. 230% improvement in pain intensity and =20% improvement in
physical function, or 220% improvement in pain intensity and >30%
improvement in physical function

9. 250% improvement in pain intensity and =20% improvement in
physical function, or 220% improvement in pain intensity and >50%
improvement in physical function

10. 250% improvement in pain intensity, or >20% improvement in pain
intensity and =30% improvement in physical function

252 (66.1)

64 (16.8)
61 (16.0)

210 (55.1)

54 (14.2)
191 (50.1)

36 (9.5)
90 (23.6)

79 (20.7)

164 (43.0)

191 (63.9)
43 (14.4)

42 (14.1)

163 (54.5)
32 (10.7)
149 (49.8)

23(7.7)

58 (19.4)

50 (16.7)

116 (38.8)

122 (55.2)

29 (13.1)
28 (12.7)

99 (44.8)

20 (9.1)
79 (35.8)

17 (7.7)
40 (18.1)

35 (15.8)

64 (29.0)

75 (42.4)
16 (9.0)

15 (8.5)

68 (38.4)
9(5.1)
61 (34.5)
7(4.0)
18 (10.2)

17 (9.6)

35 (19.8)

1.3 (0.9-2.0)

*

1.2 (1.0-1.4)
1.6 (0.8-2.1)
1.3 (0.9-1.9)

*

12(1.2-1.3)
1.6 (0.8-2.9)

*

1.4 (1.2-1.6)
1.2 (0.6-2.4)
1.3 (1.0-1.7)

*

15(1.2-1.8)

*

15(1.2-1.9)

*

1.6 (1.1-2.4)

*

1.7 (1.1-2.5)

1.4(1.1-1.8)°

*

2.1 (1.1-4.0)

*

1.4 (1.2-1.8)
1.9(0.9-4.3)

1.9 (15-2.4)

1.7 (1.3-2.4)

*

2.0 (1.8-2.3)"

*
Pvalue<0.05

Pain. Author manuscript; available in PMC 2020 April 27.



Page 19

Patel et al.

(To-ze) v
(L21-TY) T'9
¥1v€) 9
(e'1-v€)9v

(62-9°¢) 8%
(Lv1-TY) €9
(0z1-8°€) L'S
(L11-2€) 9§

(o) ev
(02-g€)sv
(r8-L€) TS
(6'6-0%) L'S

. PareInojed JoN
. PareInojed JoN
. PateInoed 10N

(z91-0%) €9

(§'L1-v€) L'y
(€TT-07) 8'S
(0eT-TP) 29
(cer-TY) 19

(ee9T)¢€C
(8T-TTD VT
(0zz1 8T
(8T-TT VT

(sesTee
(TzT1)91
(0z—21) 8T
(6T-TT)ST

(€1 LT
(6T-2T)GT
211DV
(91T-TT)EeT

(81T-60)€T
(6T-0T)¥'T
(Tz0D 1
(9111 €T

(rz—€71)81
(6T-TT VT
(21-01) €T
(9117 €T

(T'81) v
(6'2€) 98
(0TP) €6
(0zg) 811

(091) L2
('82) 8v
(0'z€) ¥s
(5'8¢) 59

(Tve) 9L
(9'2v) 6
(9'78) §TT
(e'89) 0gT

(Zve) vs
(6'6€) €9

(€vv) 0L
(8'€5) a8

(e'82) 85
(58¢) 62
(e'Lv) 16
(9'v8) ¢TT

(0zy) TvT
(z'vs) g8t
(8'29) 112
(8'eL) 8vz

(L9g) ett
(e'vp) eT
(s'6v) TGT
(r9g) 2Lt

(7°29) 09z
(6'v9) v62
(e'12) €ee
(6'52) vve

(8vv) 21T
(8'75) LT

(z'€9) 83T
(9°69) ¥.T

(8'6v) 26T
(8'59) T2
(7'€9) 152
(012) 182

0T ausodwo)
9 aysodwio)
¥ ausodwo)d
T ausodwo)
(£95=N 'sfe1y 2) unusdeqeo
0T ausodwod
9 aysodwo)
¥ ansodwo)
T ausodwod
(v/v=U ‘3)dwesqns uonepIfen ‘sjeLy ) uljeqebald
eibeanapN 91ad1ayisod
0T ausodwod
9 aysodwo)
¥ ansodwio)
T ausodwod
(929=N ‘sfery 2) sutiexoing
0T ausodwod

9 aysodwo)

¥ ausodwo)
T ausodwio)
(80p=N sfe1i g) unuadeqeo
0T ausodwo)
9 aysodwio)
¥ ansodwo)
T ausodwo)
(T09=u ‘3jdwiesqns UOEDIIEN ‘sfell) G) uifeqebaid
Ayredoanan [easydiiad onagelq

(1D 9%G6) 12311 01 P3PaaN JaqUINN

(10 9%G6) oney sty

(9%) s1apuodsay 0gade|d 40 'ON

(9%) s1apuodsay Bnuq Jo 'oN

Author Manuscript

‘v al|qeL

Author Manuscript

eib[einau anadiayisod pue Ayredoinau jesaydiiad onagelp 1oy
uljeqebaud pue ‘unuadeqgeb ‘aunaxojnp Jo S|el Paj|0J1u02-0qgade|d ‘paziwopuel Ul SawodNo alsodwod uonauny [eaisAyd pue Alsusiul ured JO UONEPIRA

Author Manuscript

Author Manuscript

Pain. Author manuscript; available in PMC 2020 April 27.



Page 20

Patel et al.

0qa2e|d Jan0 Juawiieal} Bnip aAnde Jo Jiyauaq Juedyiubis ou Burnedlpul ‘T PaureIu0d o1l 4sH 8y} 10} 1D %SG6 9y} UsYM paje[naed Jou sem I NN
*
uonouny [eaisAyd ui Juawanoiduwi 950EZ pue Alsusiul uted ul UoRINPal 940z< 40 ‘ANsuaiul uted ul uondNPal 960G = Japuodsal 0T ansodwo)
uonouny [earsAyd ui Juswanoidwi 950G< 40 Alsuaiul ured Ul UOIINPaJ 940S5< = Japuodsal 9 asodwo)
uonouny feaisAyd ui Juswanoidwi 9404 10 Alisusiul ured ul UoRINPaI %Y= = Japuodsal ¢ alisodwo)
uonouny eaisAyd ui Juswanoidwi 940€< 10 Alisusiul ured Ul UOINPaI 9%QES = Japuodsal T alsodwo)

00T—0 BuiBuel s2109s UM 8]BISONS WBN-0T 9E-4S YNM painsesu uonouny [eaisAyd ‘ajeas Buiies JLsWNU OT—0 YHM painsesiu ANSusiul ured ;910N

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Pain. Author manuscript; available in PMC 2020 April 27.



Page 21

Patel et al.

uonouny [eaisAyd ui Juswanosdwl 950EZ pue Alsusiul ured Ul UOIONPaI 940Z< 10 ‘ANsuaiul uted ul UOIIdNPal 950G = Japuodsal 0T ansodwio)
uonouny eaisAyd ui Juswanoidwi 95062 10 Alisusiul ured Ui UoRINPaI 9%0G< = Japuodsal g alisodwo)
uopzouny [earsAyd ul Juswanoidw 940p=< 10 Alsusiul ured ur uonRINPal 94K = Japuodsal ¥ aysodwo)

uonouny [eaisAyd ur yuawanoiduil 950€< 10 Alisusiul ured Ul UOIONP3I 940EL = Japuodsal T ausodwo) 210N

(95-8¢€) 9¥ (L2 ese (ov-T1e)se (5€8) 259 1apuodsay
0T (g'sT) TLT 0T (8'€2) vee Japuodsal-uoN
Ajisuajul ured Ul UOIINPaI 950G
(Lo€p) v (1°89) 66C (cv-ve)se (s22) €eL 1apuodsay
0T (9zT) szt 0T (5'02) €52 J3puodsal-uoN
071 ausodwo)
(9v-872) 9¢ (8'19) TOE (se-620)ce (€69) 2L 1apuodsay
0T (svT) €zt 0T (6'12) ¥¥2 J3puodsal-uoN
9 ausodwo)
(Ts9¢€) Ty (509) ge€ (zv-—ee)Le (z'99) 218 Japuodsay
0T (6'TT) 16 0T (8'21) 69T Japuodsal-uoN
¥ aysodwod
(89-L€) 0'S (e'9v) g9 (Ss€v)6v (6'29) 988 Japuodsay
0T (¢'6) 65 0T (6'21) 00T J3puodsal-uoN
T ausodwo)
(%) 119d/219d uo ,panosdui (9%6) 119d/219d uo ,,panosdui
(1D %S6) o1rey sty yonw AJan,, 40 , panosdwi yonw,, buniodai ‘oN (1D %S6) o1ey sty yonw AJan,, 10  panoaduwil yonw,, bunsodas "oN alnseaw awo21NQO
eibreansN J118diayisod AgredoanaN Teasydiisd onageiq

eibjeinau anadiayisod pue Ayredonau esaydiiad anagelp Jos aunaxojnp
pue ‘uljeqebaid ‘unuadeqed Jo sjers [eatuld ul  pasoidwi yanw A1, 10 , panoidwil yanuw,, Jo Bunel [19d/219d YIM Sawoa1no Japuodsal JO UoRId0SSY

‘S 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Pain. Author manuscript; available in PMC 2020 April 27.



	INTRODUCTION
	METHODS
	Study Population
	Outcome Measures
	Data Analysis

	RESULTS
	DISCUSSION
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.
	Table 3.
	Table 4.
	Table 5.

