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** Chronic pain renders many individuals incapacitated and increases the risk of opioid dependence 
throughout the lifetime course of treatment. The e�cacy and bene�t of opiod weaning during a  
interdisciplinary chronic pain rehabilitation program (CPRP) has been has demonstrated in multiple 
studies c.f.1 
 
** Expansion of these outcome measures to include coping style, stress, and post-traumatic stress 
disorder (PTSD) symptoms in a broader chronic pain patient population was undertaken in this 
study. 
  -- Emotional coping responses have been previously shown to play a role in uncontrollable 
pain and stress-related brain activation, a well as pain level ratings2.  
  -- Perceived stress also correlates positively with pain level and poor functioning in females 
with �bromyalgia, as well as negatively with measures of control3. 
  -- Several studies have likewise demonstrated that PTSD symptoms result in greater   reported 
pain intensity, pain interference in daily activities, and a�ective distress related  to pain4-6. 

** Further this study analyzed predictors of clinically signi�cant outcomes to potentially aid in 
risk-strati�cation of incoming chronic pain patients. 

Design: An IRB approved prospective cohort study.

Subjects: All individuals that enrolled in the CPRP from February – September 2014 
at the Cleveland Clinic Neurological Institute’s  Center for Pain were eligible for  this
 study.  Subjects that completed  the 3-4 week CPRP were included in the  �nal 
analyses. Missing values accounted for <10% of any given outcome  variable  
with the exception of the perceived stress scale (19%; PSS).

Data Collection: Patient background information was  abstracted from 
the medical record and admission paperwork. All assessments were 
administered at admission and discharge. The PSS was also 
administered week 2-4 of the CPRP.

Measures: 
 *** Pain intensity (0-10 Numeric Rating Scale) Based on Sala� et. al. 20047 for the NRS  of pain intensity  the 
minimal clinically signi�cant di�erence was a decrease of 2 or more points.  
  

 *** Function (Pain disability index, PDI, 0-70) Based on Soer et. al. 20128 change was determined to be  clinically 
signi�cant with a decrease of 8.5-9.5 points on the PDI and in our study a decrease of 10  was conservatively used.

 *** Mood (Depression, Anxiety, and Stress Scale, DASS, 0-42; Perceived Stress Scale, PSS, 0-56) For all    
a�ective measures via DASS a change in one or more levels was considered signi�cant.  

 *** Post-traumatic stress disorder symptoms (PTSD Checklist- Civilian version, PCLC, 0-85)  A likely PTSD     
diagnosis has been established for scores > 44.9

 *** Coping styles (Brief COPE)   A 28-item, which inquires about the way a participant responds to stressful    
 situations.  Each item is answered on a 4-point Likert scale. 

 *** Patient Impression of Global Change (PGIC) 7 item scale

Statistics: Statistical and clinically signi�cant improvements, in addition to the predictive potential of patient 
characteristics and baseline pain, mood, and function, were investigated using multivariate repeated measures, paired 
t-tests, binary logistic regression, and ANOVA. All statistical analysis was done with IBM SPSS Statistics for Windows 
(IBM Corp. Released 2010. Version 19.0. Armonk, NY, USA), calculated with α=0.05, and reported as mean ± standard 
deviation, unless otherwise noted.

Results

165 patients 
entered CPRP

137 completed 
CPRP

125-137 completed 
most outcome 

measures (110 for 
PSS)

Depending on 
assessment up to 

27 patients did 
not complete

28 dropped out 
of CPRP

Demographics:
Number 

(%)

Gender Male 44 (32.1%)
Female 93 (67.9%)

Main Employment Not Working 47 (34.3%)
Status Part Time 56 (40.9%)
Missing: n=3 or  2.2% Full Time Employed 7 (5.1%)

Restricted 14 (10.2%)
Retired 10 (7.3%)

Marital Status Single/Never Married 27 (19.7%)
Married or Cohabitating 91 (66.4%)
Divorced, Widowed, or 

Separated 93 (67.9%)
Mean +/-  SD

Age at CPRP start (years old) 48.5 +/-12.3

Medical History:
Mean +/- SD 

Duration Pain  (years) 12.1 +/- 11.3 
Number (%)

Primary Pain Condition Back +/- Neck Pain 45 (32.8%)
Missing= 6 or 4.4% Neuropathic Pain 6 (4.4%)

Fibromyalgia-Like 43 (31.4%)
Headaches/Migraines 17 (12.4%)

Abdominal Pain 8 (5.8%)
Peripheral Extremity Pain 12 (8.8%)

Affective Disorders Any 67 (48.9%)
Major Depression 53 (38.7%)
Anxiety Disorder 18 (13.1%)

Post-traumatic Stress 
Disorder 3 (2.2%)

Bipolar Disorder 6 (4.4%)

Table 1. Characteristics of CPRP Subjects

A
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Table 2.  Predictors of  Clinically Meaningful 
Improvements in  Outcome Measures

Binary logistic regression analyses were used with an n=112 without any missing predictor data.

Predictors Odd's Ratio of Predictors Interpretation
Depression 
 pseudoR² = 0.427      p < 0.001

COPE Self Blame
Less: p= 0.051; Same:  Exp(B) = 0.243,                
p = 0.015; More Exp(B) = 0.575, p = 0.38

Change in PCLC Score Exp(B) = 0.933, p=0.003
Change in PDI Score Exp(B) = 0.926, p=0.001

Anxiety
 pseudoR² = 0.505      p < 0.001

COPE Self Blame
Less: p = 0.148 Same:  Exp(B) = 0.297,               
p= 0.065; More Exp(B) = 1.027, p = 0.96

PTSD likely at admission Yes: Exp (B) = 7.38, p = 0.001; No: p = 0.001
Duration of pain Exp(B) = 1.066 p = 0.008
Change in PDI Score Exp(B) = 0.917, p < 0.001

Stress
 pseudoR² = 0.414      p < 0.001

COPE Self Blame
Less: p = 0.051; Same: Exp(B) = 0.234,                
p= 0.015; More Exp(B) = 0.656, p = 0.484

COPE Venting
Less: p = 0.068; Same:  Exp(B) = 0.588,                  
p= 0.023; More Exp(B) = 0.255, p = 0.419

PTSD likely at admission Yes: Exp (B) = 6.37, p = 0.001; No: p = 0.001
Change in PDI Score Exp(B) = 0.952, p = 0.010

Function
 pseudoR² = 0.739      p < 0.001

Age Exp(B) = 0.935, p = 0.254

Marital Status
Married: Exp(B) = 162,  p = 0.007                         
Divorced, Separated: Exp(B) = 54.5, p = 0.089

COPE Denial
Less: p = 0.015; Same:  Exp(B) = 2.01,                     
p= 0.605; More Exp(B) = 0.006, p = 0.019

COPE Self Blame
Less: p = 0.625; Same:  Exp(B) = 0.588,                  
p= 0.023; More Exp(B) = 0.255, p = 0.419

PTSD likely at admission Yes: Exp (B) = 0.598, p = 0.733; No: p = 0.028

Clinical Improvement Pain Exp(B)= 75.6, p = 0.007

Clinical Improvement Depression Level Exp(B)= 25.8, p = 0.055
Clinical Improvement Stress Level Exp(B)= 14.2, p = 075

Pain
 pseudoR² = 0.229     p = 0.001

Duration of pain Exp(B) = 1.071, p = 0.009

COPE Positive Reframing
Less: p = 0.110; Same:  Exp(B) = 0.139,                 
p= 0.036; More Exp(B) = 0.281, p = 0.121

Clinical Improvement Function (PDI) Exp(B)= 4.4, p = 013

Decreased self blaming style coping  increases 
likelihood of improvement in depression level; 

Greater improvement in PCLC or PDI lessen 
depression level changes

A high level of PTSD symptoms at admission and 
every additional year of chronic pain increase the 

likelihood of imrpovement in anxiety level.

No change in the usage of self blame or venting 
coping styles significantly decrease improvement in 

stress level, however likely PTSD at admission 
increases the chance of stress level improvement.

Being married/cohabitating greatly increases 
likelihood of improved function by >100x that of a 

single person. Decreased use of denial coping 
methods also improve chance of functional 

improvement. PTSD at admission makes this less 
likely. Simultaneous improvement in pain > 

depression > stress all postively impact functional 
outcome.

Greater duration of pain mildly predisposes one to 
improvement, as well as simultanous improvement 

in function.

Outcome Measures Improve 
 A) Paired t-tests showed signi�cant (** p<0.01) 
decreases in all outcome measures and multivariate 
repeated measures found that marital status (p=0.015), 
PSS at admission (p=0.007), and time (p<0.001) all 
contributed to these favorable outcomes. 

B) Over the course of CPRP changes in coping styles 
were evident with higher scores on active emotional 
and problem-focused styles at discharge, as well as 
COPE scores that corresponded to less utilization of 
avoidant emotional coping methods compared with 
admission. 

C) Perceived stress also decreased throughout: ANOVA 
F(3,339)=6.24, p<0.001 with Post-Hoc Tukey tests 
showing scores at week 1 were signi�cantly greater than 
those at week 3 or 4.

B

C

Clinically meaningful outcomes and impression of 
change in majority of subjects

A B

1)  An interdisciplinary chronic pain rehabilitation program (CPRP) that 
provides emotional group support, individual psychotherapy, medically 
manages chronic pain while weaning opioids, and simultaneously teaches 
cognitive behavior therapy, substance abuse relapse prevention, biofeedback, 
relaxation, and strength training through physical therapy can signi�cantly 
improve pain, mood, and function in  chronic pain patients.

 2)   Depression, anxiety, stress, PTSD symptoms, and functional measures 
were all signi�cantly improved in the majority of patients both at a raw 
numerical and clinically meaningful level over the course of CPRP.

 3)   Coping strategies shifted during treatment from avoidant potentially 
maladaptive styles, such as substance use, denial, or self-blame, to increased 
utilization of acceptance, positive reframing or active coping. 

 4) Multivariate and regression analyses estimated predictors of positive 
outcomes, which largely included marital status (as a potential support 
system), decreased self-blame or denial, and simultaneous improvements in 
function, as measured by the pain disability index (PDI). Interestingly type of 
primary pain condition nor employment status were found to contribute to 
successful treatment. Worse baseline stress or PTSD symptoms actually 
predispose individuals to greater improvements in a�ective complaints by 
completion of CPRP.

Future studies:  The longevity of clinical outcome measure improvements at 6 
and 12 months after CPRP will be assessed with relation to coping styles, initial 
stress, PTSD symptoms, and baseline demographics.
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