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Association between initial opioid use and
response to a brief interdisciplinary treatment
program in fibromyalgia

Jong-moon Hwang, MD?®, Byung-joo Lee, MD?, Terry H. Oh, MD®, Donghwi Park, MD,
. ES
Chul-hyun Kim, MD, PhD?®:
Abstract N
Background: To evaluate the association between opioid use and treatment outcome (symptom severity, quality of life [QOL]) after |
a brief interdisciplinary fioromyalgia treatment program (FTP).

Method: Subjects (n=971) with fibromyalgia participated in the FTP. They filled out the Fibromyalgia Impact Questionnaire (FIQ)
and the Short Form-36 Health Status Questionnaire (SF-36) at baseline and 6 to 12 months after the FTP. Post-treatment changes in
FIQ and SF-36 scores were compared after stratifying the participants into opioid user and non-opioid user groups.

Results: A total of 236 patients (24.3%) were opioid users. Compared with non-opioid users, the opioid users had worse symptom
severity measured using FIQ total score (p <.001) and all subscales at baseline and post treatment, as well as worse QOL measured
using all SF-36 subscales and physical and mental components. Comparison of least-square means of mean change of QOL
between opioid users and non-opioid users after analysis of covariance adjusted patient characteristics and baseline scores showed
that the FIQ subscale scores of physical impairment (p < .05), job ability (p < .05), and fatigue (p < .05) were significantly less improved
in the opioid users compared with the non-opioid users. Moreover, the SF-36 subscale score of general health perception (p < .05)
was significantly less improved in the opioid users compared with non-opioid users. However, post-treatment changes in mean
scores for QOL subscale generally did not significantly differ in both groups.

Conclusions: Opioid use did not affect response to the FTP, as measured using the FIQ total score or SF-36 physical and mental
component summary scores. Furthermore, the opioid user group showed less improvement in the FIQ subscale scores of physical
impairment, job ability, and fatigue and in the SF-36 subscale scores of general health perception.

Abbreviations: ANCOVA = analysis of covariance, BMI = body mass index, FIQ = Fibromyalgia Impact Questionnaire, FTP =
Fibromyalgia Treatment Program, QOL = quality of life, RN = registered nurse, SF-36 = Short Form-36 Health Status Questionnaire.
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1. Introduction

Fibromyalgia is a condition characterized by chronic, widespread,
musculoskeletal pain with decreased pain threshold to pressure or
other stimuli.!"*! It is often associated with various physical and
psychological symptoms. These symptoms include headache,
bowel and bladder symptoms, fatigue, sleep disturbance, cognitive
dysfunction, headache, and depression.*! Extensive research has
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revealed that central sensitization is the main pathophysiologic
feature of fibromyalgia. Central sensitization is characterized by
augmented processing of pain stimulation thatis managed partially
through peripheral mechanisms. Therefore, evidence-based phar-
macological therapy for fibromyalgia focuses on alterations in
descending inhibitory pathways and other pain-processing path-
ways. Despite little evidence supporting the long-term effect of
opioid treatment for fibromyalgia, opioid therapy in this
population ranges from 24% to 30%.1*"

Currently, the use of opioids for the treatment of chronic pain
is widespread.”®! However, further knowledge on the effect of
opioids in fibromyalgia is crucial because previous studies
suggested that patients who use opioids have worse outcomes in
pain-related physical and emotional function.””’ Consequently,
this study aimed to investigate the effect of opioid use on outcome
of fibromyalgia treatment, specifically interdisciplinary fibromy-
algia treatment program (FTP).

2. Materials and methods

2.1. Participants

The study population was part of the earlier study report by our
group, regarding 6 to 12-month treatment outcome after our
FTP."% Each patient had a confirmed diagnosis of fibromyalgia
according to the American College of Rheumatology 1990
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criteria for fibromyalgia classification.!"! Patients underwent the
FTP from May 1, 2001, to April 30, 2004. All patients agreed to
participate in the study. The study was approved by the Mayo
Clinic Institutional Review Board, and informed consent was
obtained from each patient before participating in the study. The
patients were not self-referred nor externally referred. This study
population consisted of 917 patients who agreed to complete the
Fibromyalgia Impact Questionnaire (FIQ) and the Short Form-36
Health Status Questionnaire (SF-36) at baseline and 6 to 12
months after participating in the FTP.

2.2. Opioid user and nonuser grouping

At the first visit for the FTP, a patient was evaluated by a
registered nurse (RN) who would use “shorthand” computer
software to collect standardized information while the evaluation
was being conducted. This comprehensive assessment included
current symptoms, impact of pain, medical history, and other
symptoms on physical and emotional functioning. The nurse also
performed a tender point examination.

All patients participating in the FTP during this time period
were internally referred within the institution, which used the
same computer operating software. A complete list of medication
was organized by former providers before referral to the FTP. The
RN reconducted a medication recognition process, confirming
with the patient and updating any details related to medication
use, to ensure an accurate medication list. Meanwhile, the RN
asked in a nonjudgmental, matter-of-fact manner if the patient
used any nonprescribed material to assist them in symptom
management. Substances, such as cocaine, heroin, marijuana,
and opioids, were provided as examples that were prescribed for
another person. Finally, if the patient had any records from the
local physician, the RN would review and remark them as prior
medications in the patients’ current medical record. Opioid user
was defined as patients who were active users at the time of the
FTP evaluation. Participants who used opioids before but were
not using at the time of the evaluation were included in the
nonopioid user group. Patients who had stopped using opioids
the day before the evaluation were also considered in the
nonopioid group. Moreover, patients using tramadol were
included in the nonopioid user group. Despite the weak
p-receptor agonist property of tramadol, several studies have
shown some positive effects in fibromyalgia management! 1!
and hence has been included in treatment recommendations and
guidelines for fibromyalgia.>**! The pain control effects of
tramadol in fibromyalgia are speculated to be mainly from
inhibition of norepinephrine and serotonin and reuptake.®!

2.3. Outcome measure

The FIQ and SF-36 were used to measure treatment outcome. The
FIQ, developed in 1991, is a validated, practical tool used to
assess the health status of patients with fibromyalgia.l'”! This self-
administered questionnaire evaluates multiple components of
symptoms and functional impairment related to fibromyalgia
through 20 questions. The included 10 items are as follows:
physical functioning, fatigue, symptoms of pain, morning
tiredness, job difficulty, stiffness, depression, anxiety, days of
work missed, and overall well-being in the previous week. Result
score ranges from 0 to 100, with 100 demonstrating maximum
impairment. The FIQ was performed according to the directions
specified by Bennett.!'8]

The SF-36 assesses health-related quality of life (QOL). It was
developed as a tool for evaluating patient outcomes in a busy
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clinical setting.!"”! The self-administered questionnaire measures
8 health concepts, namely, role limitation due to physical health,
physical functioning, bodily pain, general health perception,
social role functioning, vitality score, role limitations due to
emotional health and mental health, and physical and mental
composite scores. The SF-36 score ranges from 0 to 100, with
higher score indicating better health status.!*!

Patients completed the FIQ and SF-36 at the initial visit. The
same questionnaires were mailed 6 and 12 months after FTP
completion. If no response was received within 1 month after
mailing, the questionnaires were remailed. We did not commu-
nicate with the patients through phone or otherwise persuade
them to complete the follow-up questionnaires. Both returned
questionnaires were used for our analysis.

2.4. Statistical analysis

R language version 3.3.3 (R Foundation for Statistical Comput-
ing, Vienna, Austria), T&F program ver. 2.5 (YooJin BioSoft,
Korea), and IBM SPSS Statistics for Windows version 22 (IBM
Corp, Armonk, NY) were used for all statistical analyses. Data
were expressed as mean+SD for continuous variables. When
variables were normally distributed, mean difference test between
2 sample groups was performed using Student ¢ test. For non-
normally distributed variables, Mann—-Whitney U test was used.
For categorical variables, data were expressed as sample number
and percentage, N (%). Chi-squared test or Fisher exact test was
performed to compare proportions of sample number as
appropriate.

When variables were normally distributed, paired sample 7 test
was used to test if the mean difference between paired sets of
observations was zero. For non-normally distributed variables,
Wilcoxon signed-rank test was performed. The paired sets are
FIQ and SF-36 scores measured at baseline and post-treatment.

Analysis of covariance (ANCOVA) was performed to evaluate
whether population means of response were equal across
sublevels of group variable (opioid users vs nonusers) while
statistically controlling for the effects of confounding covariates
such as age, sex, body mass index (BMI), tobacco use, alcohol
use, employment status, benzodiazepine use, and FIQ or SF-36
scores measured at baseline. Response consisted of FIQ and SF-
36 scores measured at baseline and post-treatment. Mean change
of FIQ and SF-36 scores were also used as response.

3. Results
3.1. Patients

Our study population consisted of 971 patients (917 women and
54 men), with a mean (SD) age of 49 (12.92) years and a mean
(SD) duration of symptoms of 132.45 (134.52) months in the
nonopioid users. In the opioid users, a mean (SD) age was 47.55
(12.33) years and mean duration of symptoms was 123.21
(135.55) months. Among these patients, 236 (24.3%) were
opioid users and 735 (75.7%) were nonopioid users. The patient
characteristics of opioid and nonopioid users are outlined in
Table 1.

3.2. QOL baseline scores and post-treatment changes by
opioid use

The opioid users showed a higher severity of symptoms measured
using the FIQ total score and all subgroups at baseline and
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Patient characteristics of opioids users and nonopioid users.

Variable Subgroup N (%) Opioids=No Opioids=Yes P
Sample no. (%) 971 (100) 735 (75.7) 236 (24.3)
Sex 971 (100) 206©
F 917 (94.4) 698 (95) 219 (92.8)
M 54 (5.6) 37 (5) 17 (7.2)
Age 970 (100) 49+12.92 47.55+12.33 131@
Race/ethnicity 971 (100) 7549
White 957 (98.6) 725 (98.6) 232 (98.3)
Others 14 (1.4) 10 (1.4) 4(1.7)
Duration of symptoms, mo 971 (100) 132.45+134.52 123.21+135.55 2640
Abuse history 955 (100) 1370
No 667 (69.8) 514 (71.1) 153 (65.9)
Yes 288 (30.2) 209 (28.9) 79 (34.1)
Tobacco use 967 (100) <.0017@
No 827 (85.5) 649 (88.5) 178 (76.1)
Yes 140 (14.5) 84 (11.5) 56 (23.9)
Alcohol use 967 (100) .0097@
No 563 (58.2) 409 (55.9) 154 (65.5)
Yes 404 (41.8) 323 (44.1) 81 (34.5)
Benzodiazepines 971 (100) <.0017@
No 768 (79.1) 601 (81.8) 167 (70.8)
Yes 203 (20.9) 134 (18.2) 69 (29.2)
Marital status 971 (100) 183@
Married 738 (76) 548 (74.6) 190 (80.5)
Not married 213 (21.9) 171 (23.3) 42 (17.8)
Widowed 20 (2.1) 16 (2.2) 4(1.7)
Employment 971 (100) <.0017@
Employed 520 (53.6) 421 (57.3) 99 (41.9)
Homemaker 82 (8.4) 64 (8.7) 18 (7.6)
Retired 17 (12) 97 (13.2) 20 (8.5)
Unemployed 252 (26) 153 (20.8) 99 (41.9)
Education level 957 (100) 4910
College 321 (33.5) 250 (34.4) 71 (30.7)
<12 grade 33 (3.4) 24 (3.3) 939
High school 300 (31.3) 219 (30.2) 81 (35.1)
Tech school /some college 303 (31.7) 233 (32.1) 70 (30.3)
BMI 888 (100) 29.67+7.28 30.25+6.91 2150
Tender point count 971 (100) 16.03+2.18 16.54+2.06 <.001%®

Continuous variables were expressed as mean + SD.

Categorical variables were expressed as sample number and %.
N (%): computed in the total sample or subgroups excluding missing data. When variables were normally distributed, mean difference test between the 2 subgroups of Group was performed using the Student ¢
test. For non-normally distributed variables, Mann—Whitney Utest was used. Pvalues for association between opioids use and other categorical variables were computed using Chi-squared test or Fisher exact test
as appropriate Pvalue (a): P value computed using Student ¢test Pvalue (b): P value computed using Mann—Whitney Utest (i.e., Wilcoxon rank-sum test) Pvalue (c): P value computed using Chi-squared test P

value (d): P value computed using Fisher exact test.
BMI=body mass index.
pP<.01.

post-treatment (Table 2) than the nonopioid users. Similarly, the
opioid users had worse QOL when measured in all SF-36
subscales and SF-36 physical and mental components (Table 3).
However, after the FTP, both groups achieved improvement in
the FIQ total score and all FIQ subscales except depression.
Depression (FIQ subscales) was exacerbated in the group that did
not use opioids for treatment (Table 2). The SF-36 subscales were
also improved except for general health perceptions. In the opioid
user group, the general health perceptions subscale was worse

(Table 3).

3.2.1. Comparison of least-square means of mean change of
QOL between opioid users and nonopioid users. After
ANCOVA was used to adjust for patient characteristics (tobacco
use, alcohol use, employment, benzodiazepines, age, sex, BMI)
and baseline scores, the FIQ subscale scores of physical

impairment (P=.017), job ability (P=.038), and fatigue (P
=.04) were significantly less improved in the opioid users
compared with the nonopioid users. The SF-36 subscale score of
general health perception (P=.013) was also significantly less
improved in the opioid users compared with the nonopioid users.
However, post-treatment changes in mean scores for QOL
subscale generally did not significantly differ in both groups. The
changes in FIQ and SF-36 scores in both groups are summarized
in Tables 4 and 3, respectively, and are plotted in Figs. 1 and 2.

4. Discussion

The important finding of this study was that the use of opioids in
fibromyalgia does not improve the outcome of the treatment
program. Improvements were noted for the total measures of
function, pain, and mood, regardless of opioid status. However,
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FIQ baseline scores and post-treatment changes by opioid use.
Variable (FIQ Score) N (%) Valid N (%) Total Opioids=No Opioids=Yes P
Sample no. (%) 971 (100) 735 (75.7) 236 (24.3)
Total score
Baseline 971 (100) 735 (75.7), 236 (24.3) 63.02+16.83 60.65+16.58 70.38+15.43 <.0017@
Post-treatment 534 (100) 426 (79.78), 108 (20.22) 541242075 52.37 +20.37 61.03+£20.92 <.001™@
Mean change 534 (100) 426 (79.78), 108 (20.22) —7.29+17.81 ~7.3+17.62 ~7.26+18.63 .983@
Physical impairment
Baseline 971 (100) 735 (75.7), 236 (24.3) 4.66+2.27 4.36+2.26 5.57 +2.04 <.0017®
Post treatment 534 (100) 426 (79.78), 108 (20.22) 44248 3.75+2.44 5+2.43 <.0017@
Mean change 534 (100) 426 (79.78), 108 (20.22) —0.42+2.15 —0.48+2.16 —0.18+2.09 1170
Feel good
Baseline 964 (100) 728 (75.52), 236 (24.48) 7774227 7.57+2.38 8.37+1.79 <.0017®
Post-treatment 530 (100) 424 (80), 106 (20) 6.25+2.93 6.12+2.92 6.75+2.94 038"
Mean change 527 (100) 421 (79.89), 106 (20.11) —1.36+2.93 —1.36+2.95 —1.4+2.87 9150
Work missed
Baseline 941 (100) 709 (75.35), 232 (24.65) 412+3.63 3.64+3.47 5.59+3.71 <.0017®
Post-treatment 526 (100) 420 (79.85), 106 (20.15) 3.05+3.23 2.77+3.14 4.16+3.38 <0.0017®
Mean change 509 (100) 405 (79.57), 104 (20.43) —0.72+3.52 ~0.7+34 —0.81+3.95 0.3510
Job ability
Baseline 964 (100) 730 (75.73), 234 (24.27) 6.82+2.41 6.53+2.42 7.71+2.16 <0.0017®
Post-treatment 533 (100) 425 (79.74), 108 (20.26) 5.71+2.75 5.47+2.7 6.67+2.74 <0.0017®
Mean change 531 (100) 423 (79.66), 108 (20.34) —0.9+2.72 —0.91+2.77 —0.84+2.52 0.8220
Pain
Baseline 966 (100) 731 (75.67), 235 (24.33) 7.15+2.06 6.91+2.06 7.89+1.87 <0.0017®
Post-treatment 533 (100) 425 (79.74), 108 (20.26) 6.05+2.42 584+24 6.88+2.32 <0.0017®
Mean change 531 (100) 423 (79.66), 108 (20.34) —0.97 +2.44 —1+247 —0.89+2.31 0.7170
Fatigue
Baseline 967 (100) 731 (75.59), 236 (24.41) 8.16+2.03 8.07 +2.06 8.45+1.92 0.0047®
Post-treatment 531 (100) 424 (79.85), 107 (20.15) 7.18+25 7+2.51 7.9+2.33 <0.0017®
Mean change 530 (100) 423 (79.81), 107 (20.19) —0.94+2.37 —1.04+2.37 —0.54+2.34 0.016"®
Morning tiredness
Baseline 969 (100) 733 (75.64), 236 (24.36) 7.86+2.29 7.71+237 8.33+1.92 <.0017®
Post-treatment 532 (100) 424 (79.7), 108 (20.3) 6.92+238 6.83+238 7.29+28 07409
Mean change 532 (100) 424 (79.7), 108 (20.3) —0.84+2.76 —0.83+2.78 —0.92+2.71 .984®
Stiffness
Baseline 969 (100) 733 (75.64), 236 (24.36) 7.33+228 7.13+229 7.97+2.15 <.0017®
Post-treatment 532 (100) 424 (79.7), 108 (20.3) 6.62+2.54 6.49+2.51 713426 .008™®
Mean change 532 (100) 424 (79.7), 108 (20.3) —0.55+2.56 —0.54+25 —0.59+2.78 9640
Depression
Baseline 968 (100) 732 (75.62), 236 (24.38) 4124321 3.86+3.12 4944335 <.0017®
Post-treatment 533 (100) 425 (79.74), 108 (20.26) 4.03+3.16 3.92+3.18 4.47+3.08 0740
Mean change 533 (100) 425 (79.74), 108 (20.26) —0.01+3.31 0.07+3.29 —0.33+3.38 .06®
Anxiety
Baseline 969 (100) 733 (75.64), 236 (24.36) 4.99+3.04 48+3 5.56+3.1 <.0017®
Post-treatment 533 (100) 425 (79.74), 108 (20.26) 4.36+3.1 4.26+3.11 4.76+3.04 1210
Mean change 533 (100) 425 (79.74), 108 (20.26) —0.51+3.19 —0.45+3.16 —0.77+33 1050

The score ranges of FIQ subscales were 0 to 10 each, then 0 to 100 in total score.

N (%): computed in the total sample. Valid N (%): sample number and % in each subgroup excluding missing data in the continuous variable. Total: computed in the total sample excluding missing data for
continuous variables. When variables were normally distributed, mean difference test between the 2 subgroups of Group was performed using the Student ¢ test. For non-normally distributed variables, Mann—
Whitney U test was used. P value (a): P value computed using Student ¢ test P value (b): P value computed using Mann—Whitney U test (i.e., Wilcoxon rank-sum test).

FIQ =fibromyalgia impact questionnaire.
P<.05.
TP<.01.

the opioid user group constantly scored higher than the
nonopioid user group in all measures of symptom severity, with
significance prominent for higher pain scores and worse
functional impairment. The results suggest that despite improve-
ments in pain, function, and psychological variables during a
multidisciplinary pain clinic care, these measures were irrespec-
tive of opioid use. The use of opioids was not associated with
improvement of disease status beyond what was observed from
previous standard multidisciplinary treatment setting. Further-
more, work status of opioid users was less favorable with more

disability payments noted and unemployment for the opioid user
group. These findings raise questions regarding the rational use of
opioids in patients with fibromyalgia.

Pain response is presently used as a significant outcome
measurement for treatment assessment in clinical trials of
fibromyalgia.”*!! However, the efficacy of any treatment method
in fibromyalgia should reflect both improvement in the target
symptoms and functional status. Opioid therapy has been
established in the management of chronic pain. Our findings of
20% prevalence of opioid use in patients with fibromyalgia are
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SF-36 baseline scores and post-treatment changes by opioid use.

Variable(SF-36 Score) N (%) Valid N (%) Total Opioids=No Opioids=Yes P
Sample no. (%) 971 (100) 735 (75.7) 236 (24.3)
Physical functioning

Baseline 971 (100) 735 (75.7), 236 (24.3) 39.28+22.35 41.83+£22.65 31.35+£19.42 <.0017

Post-treatment 518 (100) 413 (79.73), 105 (20.27) 44.88+24.93 46.79+24.81 37.37+24.05 <.0017

Mean change 518 (100) 413 (79.73), 105 (20.27) 3.52+20.67 3.56+21.01 3.4+19.34 .805
Role-physical

Baseline 970 (100) 735 (75.77), 235 (24.23) 8.19+19.45 8.88+20.05 6.03+17.29 036"

Post treatment 516 (100) 411 (79.65), 105 (20.35) 15.6+28.58 17.09+29.76 9.76+£22.6 018"

Mean change 516 (100) 411 (79.65), 105 (20.35) 5.78 +30.69 6.75+32.13 1.98+24.01 184
Pain index

Baseline 970 (100) 734 (75.67), 236 (24.33) 25.1+14.81 26.9+14.62 19.5+14.02 <.001"

Post-treatment 520 (100) 415 (79.81), 105 (20.19) 35.03+19.04 36.53+18.53 29.09+19.95 <.001"

Mean change 520 (100) 415 (79.81), 105 (20.19) 8.56+18.14 8.36+17.97 9.33+18.89 517
General health perceptions

Baseline 970 (100) 734 (75.67), 236 (24.33) 38.15+20.61 40.27 +20.77 31.54+18.63 <.001"

Post-treatment 520 (100) 415 (79.81), 105 (20.19) 42.114+22.37 4414 +22 34.05+£22.12 <.0017

Mean change 520 (100) 415 (79.81), 105 (20.19) 0.51+19.35 1.05+£18.97 —1.63+20.75 23
Vitality

Baseline 971 (100) 735 (75.7), 236 (24.3) 17.68+16.31 1917+16.7 13.05+14.06 <.0017

Post-treatment 520 (100) 415 (79.81), 105 (20.19) 25.67 +20.61 26.87 +20.58 20.94+20.11 0047

Mean change 520 (100) 415 (79.81), 105 (20.19) 8.08 +19.46 7.95+19.11 8.59+20.87 916
Social functioning

Baseline 970 (100) 734 (75.67), 236 (24.33) 39.36+25.04 4213 +25.37 30.72+£21.89 <.001"

Post-treatment 520 (100) 415 (79.81), 105 (20.19) 52.72+28.24 54.91+27.7 44.05+28.8 <.001"

Mean change 519 (100) 414 (79.77), 105 (20.23) 10.21+27.46 10.3+27.54 9.88+27.28 955
Role-emotional

Baseline 969 (100) 734 (75.75), 235 (24.25) 46.34+42.75 48.64 +43.04 39.15+41.11 0047

Post-treatment 518 (100) 413 (79.73), 105 (20.27) 51.09+44.3 53.03+44.18 43.49+44.13 04"

Mean change 518 (100) 413 (79.73), 105 (20.27) 3.41+46.3 2.99+46.44 5.08+45.94 672
Mental health index

Baseline 971 (100) 735 (75.7), 236 (24.3) 56.85+21.21 58.4+20.93 52.01+£21.39 <.0017

Post-treatment 520 (100) 415 (79.81), 105 (20.19) 62.03+22.06 63.18+21.74 57.52+22.85 015"

Mean change 520 (100) 415 (79.81), 105 (20.19) 3.9+19.85 3.81+19.93 4.23+19.62 781
Physical component summary

Baseline 966 (100) 731 (75.67), 235 (24.33) 26.8+7.59 27.53+7.72 24.53+6.7 <.0017

Post-treatment 517 (100) 412 (79.69), 105 (20.31) 29.61+94 30.33+9.3 26.77+£9.28 <.001"

Mean change 516 (100) 411 (79.65), 105 (20.35) 1.91+8.6 2.09+8.68 1.16+8.27 323
Mental component summary

Baseline 966 (100) 731 (75.67), 235 (24.33) 39.88+11.81 40.73+11.79 37.26+11.51 <.0017

Post-treatment 517 (100) 412 (79.69), 105 (20.31) 43.23+12.76 43.89+12.71 40.64+12.69 013"

Mean change 516 (100) 411 (79.65), 105 (20.35) 2.74+11.69 2.63+11.83 3.18+11.21 67

The score ranges of SF-36 subscales were 0 to 100 each.

N (%): computed in the total sample. Valid N (%): sample number and % in each subgroup excluding missing data in the continuous variable. Total: computed in the total sample excluding missing data for
continuous variables. When variables were normally distributed, mean difference test between the 2 subgroups of Group was performed using the Student ¢ test. For non-normally distributed variables, Mann—
Whitney U test was used. P value (a): P value computed using Student £ test P value (b): P value computed using Mann—Whitney U test (i.e., Wilcoxon rank-sum test).

SF-36 = Short Form-36 Health Status Questionnaire.
P<.05.
TP<.01.

consistent with studies of opioid use in patients with chronic
nonmalignant painful conditions.'**! In fact, treatment with any
analgesic other than nonsteroidal anti-inflammatory drugs was
reported by more than half of patients with fibromyalgia in a
survey conducted in the United States.!*3! Patients with
fibromyalgia evidently consider opioids as the best symptom
reliever.**! According to an Internet survey of people with
fibromyalgia, opioids were reported to be the most helpful
treatment of pain.!**

While the use of opioids in the management of fibromyalgia
pain remains controversial, their known analgesic properties
should encourage further investigation in fibromyalgia treatment.
Only tramadol has been formally studied in fibromyalgia
management to date, with a positive effect on pain and

QOL.M52T However, opioid use is not supported by any
guidelines for the management of fibromyalgia.32%27]

A number of factors need to be considered with regard to the
worse outcome in patients on opioid treatment. Opioid users
possibly had more severe disease course or had more comorbid-
ities resulting in continuous opioid use as has been previously
mentioned.””®! Whereas demographic variables did not differ
between patients stratified according to opioid use, the opioid
group evidently showed more functional impairment, pain, and
mood disorder at baseline compared with the nonopioid group.
This may suggest that the opioid users were more symptomatic
from the beginning.

Despite the expectation of showing a better clinical outcome
related to opioid use, we have observed that the opioid group,
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Comparison of least-square means of mean change of fibromyal-
gia impact questionnaire scores between opioid users and
nonopioid users.

Medicine

Comparison of least-square means of mean change of Short
Form-36 Health Status Questionnaire scores between opioid users
and nonopioid users.

Subgroup (FIQ) Opioids=No Opioids=Yes P Subgroup (SF-36 Score) Opioids=No Opioids =Yes P
Total score —6.616+2.342 —4.071+2.741 197 Physical functioning 5.214+2.647 1.829+3.098 133
Physical impairment —0.474+0.275 0.077 +£0.322 017 Role-physical 10.049+3.898 4.181+4.563 .075
Feel good —1.516+0.39 —1.304+0.449 .506 Pain index 6.644 +2.332 4.367 £2.747 254
Work missed —0.552+0.4 0.041+0.462 .072 General health perceptions 3.505+2.509 —1.816+2.937 013"
Job ahility —0.779+0.341 —0.19+0.396 038" Vitality 9.127 +2.547 6.796+2.99 282
Pain —0.711+0.299 —0.31+0.348 .108 Social functioning 12.5638 +3.433 8.685+4.037 187
Fatigue —1.059+0.306 —0.454+0.356 017" Role-emotional —0.477 £5.655 —5.816+6.643 265
Morning tiredness —1.17+0.356 —1.061+0.415 713 Mental health index 2.371+£2.528 0.514+2.968 .385
Stiffness —0.517+0.32 —0.243+0.373 .303 Physical component summary 3.205+1.1 1.391+1.285 .052
Depression 0.56 +0.391 0.709+0.458 .65 Mental component summary 1.917+1.497 0.828+1.76 .39
Anxiety —0.162+0.375 —0.082+0.44 .798

The score ranges of FIQ subscales were 0 to 10 each, then 0 to 100 in total score.

Variables are expressed as least square mean + SE. P value: computed using analysis of covariance
adjusted by baseline FIQ, tobacco use, alcohol use, employment, benzodiazepines, age, sex, and body
mass index.

The score ranges of SF-36 subscales were 0 to 100 each.

Variables are expressed as least square mean =+ SE. P value: computed using analysis of covariance
adjusted by baseline SF-36, tobacco use, alcohol use, employment, benzodiazepines, age, sex, and
body mass index.

SE =standard error, SF-36 =Short Form-36 Health Status Questionnaire.

FIQ =fibromyalgia impact questionnaire, SE=standard error. ’ P<.05.
“p<.05.
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Figure 1. Comparison of least-square means of mean change of FIQ (Fibromyalgia Impact Questionnaire) subscale scores between opioid users and nonopioid

users. P<.05.




Hwang et al. Medicine (2019) 98:1

www.md-journal.com

w 15 -
Q
el -
o
QO <
(7]
& !
W Il Non-opioid users
S ] B3 Opioid users
Q 4
[=)]
- 4
©
= -
Q
c S5
© 4
Q
£ d
(T
. ]
[2) 4
5
o 0 7
E -
Q 4
L=
© )
=
o 4
P
w0
© 4
Q
-l 1 1 1 I 1 1 I 1 1 I

< » & < e +

6‘0 g\o'b ) (\b i}oo .\_'b\\ Q\(\ ¥ & ) (\be 6@6 6@6

&° é(\* & & &) &° 6‘0\ & e & &
& 3¢ < Qe,‘ & \e{e' & &g &G’
> L > & 5 \ & &
P & & ¢ » & &
S N @ & & &
& G &
& » e
® & &
QS o

Figure 2. Comparison of least-square means of mean change of SF-36 (Short Form-36 Health Status Questionnaire) subscale and summary scores between

opioid users and nonopioid users. “P<.05.

even when longitudinally followed by a multidisciplinary team,
was more functionally impaired and symptomatic. This raised the
question whether opioids per se may have contributed to our
results due to the effects of higher pain associated with central
sensitization.!*”! This suggestion is conceivable, as symptoms of
fibromyalgia and adverse effects of opioid use are markedly
similar, such as deteriorated physical and mental performance,
fatigue, and even worse pain. In accordance with this observa-
tion, our result suggests that opioid use is somewhat common but
is associated with worse fibromyalgia-associated symptoms and
poorer QOL measures. A recent 1-year observational study on
patients with fibromyalgia showed worse outcomes in opioid
users in functioning, depression, daily activities, and insomnia
compared with nonopioid users and tramadol users.[”! However,
the mechanisms mediating the adverse effects of opioids in this
particular patient population are poorly understood. In a
previous study, patients with fibromyalgia showed a decreased
central w opioid receptor availability.*®! This alteration in the
endogenous opioid system has been suggested to negatively
influence the efficacy of opioids!'*! and worsen the sensitization
of pain-associated neural pathways.*™3?! In another report,
patients with fibromyalgia had an increased level of endogenous
enkephalins in cerebrospinal fluid.l?!

Despite vigorous studies concerning the mechanism of opioids
in fibromyalgia, without definite evidence which supports the

effect of opioids on patients with fibromyalgia, their use should
be considered with caution.

The present study had several limitations. First, the patients in
this study cohort were treated at a tertiary medical center.
Therefore, they may not be representative of all patients with
fibromyalgia. Second, most patients who participated in this study
already had symptoms for more than 10 years. Therefore, we could
not determine the severity of symptoms neither at onset of disease
nor in the absence of treatments. Third, data collection had no
accurate assessment of opioid dose or duration of opioid use.
Fourth, we did not use the updated American College of
Rheumatology criteria for fibromyalgia, as our study participants
were assessed from 2001 to 2004. However, the previous version of
the criteria has more strict standards than the updated version.
Therefore, no controversy exists with regard to patient recruitment.

5. Conclusion

Both opioid and nonopioid groups showed improvement in QOL
and functional ability based on FIQ and SF-36 scores. However,
opioid use did not affect response to the FTP, as measured using
the FIQ total score or SF-36 physical and mental component
summary scores. Furthermore, the opioid user group showed less
improvement in the FIQ subscale scores of physical impairment,
job ability, fatigue, and SF-36 subscale scores of general health
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perception. While opioids remain a treatment choice for
fibromyalgia, physicians should consider these study results
and be more attentive with regard to the need for opioid
prescription.

Author contributions

Conceptualization: Jong-moon Hwang, Terry H. Oh, Donghwi

Park, Chul-hyun Kim.

Data curation: Jong-moon Hwang, Terry H. Oh.

Supervision: Donghwi Park.

Writing — original draft: Jong-moon Hwang, Chul-hyun Kim.

Writing — review & editing: Jong-moon Hwang, Byung-joo Lee,
Chul-hyun Kim.

References

[1] Wolfe F, Smythe HA, Yunus MB, et al. The American College of
Rheumatology 1990 criteria for the classification of fibromyalgia. Report
of the Multicenter Criteria Committee. Arthritis Rheum 1990;33:160-72.

[2] Hudson JI, Goldenberg DL, Pope HGJr, et al. Comorbidity of
fibromyalgia with medical and psychiatric disorders. Am ] Med
1992;92:363-7.

[3] Wolfe F, Clauw DJ, Fitzcharles MA, et al. The American College of
Rheumatology preliminary diagnostic criteria for fibromyalgia and
measurement of symptom severity. Arthritis Care Res (Hoboken) 2010;
62:600-10.

[4] Fitzcharles MA, Ste-Marie PA, Goldenberg DL, et al. Canadian Pain
Society and Canadian Rheumatology Association recommendations for
rational care of persons with fibromyalgia: a summary report. J
Rheumatol 2013;40:1388-93.

[5] Hooten WM, Townsend CO, Decker PA. Gender differences among
patients with fibromyalgia undergoing multidisciplinary pain rehabilita-
tion. Pain Med 2007;8:624-32.

[6] Hooten WM, Townsend CO, Sletten CD, et al. Treatment outcomes after
multidisciplinary pain rehabilitation with analgesic medication with-
drawal for patients with fibromyalgia. Pain Med 2007;8:8-16.

[7] Robinson RL, Kroenke K, Mease P, et al. Burden of illness and treatment
patterns for patients with fibromyalgia. Pain Med 2012;13:1366-76.

[8] Manchikanti L, Helm S2nd. Opioid epidemic in the United States. Pain
Physician 2012;15(3 suppl):ES9-38.

[9] Peng X, Robinson RL, Mease P, et al. Long-term evaluation of opioid
treatment in fibromyalgia. Clin J Pain 2015;31:7-13.

[10] Oh TH, Stueve MH, Hoskin TL, et al. Brief interdisciplinary treatment
program for fibromyalgia: six to twelve months outcome. Am J Phys Med
Rehabil 2010;89:115-24.

[11] Bennett RM, Kamin M, Karim R, et al. Tramadol and acetaminophen
combination tablets in the treatment of fibromyalgia pain: a double-
blind, randomized, placebo-controlled study. Am J Med 2003;114:
537-45.

[12] Russell IJ, Kamin M, Bennett RM, et al. Efficacy of tramadol in treatment
of pain in fibromyalgia. J Clin Rheumatol 2000;6:250-7.

Medicine

[13] Carville SF, Arendt-Nielsen L, Bliddal H, et al. EULAR evidence-based
recommendations for the management of fibromyalgia syndrome. Ann
Rheum Dis 2008;67:536—41.

[14] Goldenberg DL, Burckhardt C, Crofford L. Management of fibromyalgia
syndrome. JAMA 2004;292:2388-95.

[15] Ngian GS, Guymer EK, Littlejohn GO. The use of opioids in
fibromyalgia. Int ] Rheum Dis 2011;14:6-11.

[16] Smith HS, Harris R, Clauw D. Fibromyalgia: an afferent processing
disorder leading to a complex pain generalized syndrome. Pain Physician
2011;14:E217-45.

[17] Burckhardt CS, Clark SR, Bennett RM. The fibromyalgia impact
questionnaire: development and validation. ] Rheumatol 1991;18:
728-33.

[18] Bennett R. The Fibromyalgia Impact Questionnaire (FIQ): a review of its
development, current version, operating characteristics and uses. Clin
Exp Rheumatol 2005;23(5 suppl 39):S154-62.

[19] Ruta DA, Abdalla MI, Garratt AM, et al. SF 36 health survey
questionnaire: L. Reliability in two patient based studies. Qual Health
Care 1994;3:180-5.

[20] Ware JE]Jr, Sherbourne CD. The MOS 36-item short-form health survey
(SF-36). 1. Conceptual framework and item selection. Med Care
1992;30:473-83.

[21] Choy EH, Mease PJ. Key symptom domains to be assessed in
fibromyalgia (outcome measures in rheumatoid arthritis clinical trials).
Rheum Dis Clin North Am 2009;35:329-37.

[22] Boulanger A, Clark AJ, Squire P, et al. Chronic pain in Canada: have we
improved our management of chronic noncancer pain? Pain Res Manag
2007;12:39-47.

[23] Goldenberg DL, Ryan K, Chandran A, et al. What is the true cost of
fibromyalgia to our society: results from a cross-sectional survey in the
United States. Arthritis Rheum 2009;60(suppl 10):104.

[24] Bennett RM, Jones ], Turk DC, et al. An internet survey of 2,596 people
with fibromyalgia. BMC Musculoskelet Disord 2007;8:27.

[25] Biasi G, Manca S, Manganelli S, et al. Tramadol in the fibromyalgia
syndrome: a controlled clinical trial versus placebo. Int J Clin Pharmacol
Res 1998;18:13-9.

[26] Buckhardt CS, Goldenberg D, Crofford L, et al. Guideline for the
Management of Fibromyalgia Syndrome Pain in Adults and Children.
American Pain Society (APS), Glenview, 1L:2005.

[27] Hauser W, Thieme K, Turk DC. Guidelines on the management of
fibromyalgia syndrome: a systematic review. Eur ] Pain 2010;14:5-10.

[28] Kurita GP, Sjogren P, Juel K, et al. The burden of chronic pain: a cross-
sectional survey focussing on diseases, immigration, and opioid use. Pain
2012;153:2332-8.

[29] Lee M, Silverman SM, Hansen H, et al. A comprehensive review of
opioid-induced hyperalgesia. Pain Physician 2011;14:145-61.

[30] Harris RE, Clauw D], Scott DJ, et al. Decreased central mu-opioid
receptor availability in fibromyalgia. J Neurosci 2007;27:10000-6.

[31] Clauw DJ, Arnold LM, McCarberg BH. FibroCollaborativeThe science
of fibromyalgia. Mayo Clin Proc 2011;86:907-11.

[32] Staud R, Vierck CJ, Cannon RL, et al. Abnormal sensitization and
temporal summation of second pain (wind-up) in patients with
fibromyalgia syndrome. Pain 2001;91:165-75.

[33] Baraniuk JN, Whalen G, Cunningham J, et al. Cerebrospinal fluid levels
of opioid peptides in fibromyalgia and chronic low back pain. BMC
Musculoskelet Disord 2004;5:48.



	Association between initial opioid use and response to a brief interdisciplinary treatment program in fibromyalgia
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Opioid user and nonuser grouping
	2.3 Outcome measure
	2.4 Statistical analysis

	3 Results
	3.1 Patients
	3.2 QOL baseline scores and post-treatment changes by opioid use
	3.2.1 Comparison of least-square means of mean change of QOL between opioid users and nonopioid users


	4 Discussion
	5 Conclusion
	Author contributions
	References


