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Chronic pain is a costly and complex medical condition with far-
reaching implications, including psychological distress and 

reduced work productivity (1-3). Individuals with chronic pain fre-
quently experience impairments in daily living, declines in health and 
functional capabilities, and mental health difficulties (4,5). 

Biopsychosocial approaches are common in the treatment of 
chronic pain (3,6-8). These approaches address, in various ways, 
physiological factors, psychological functioning and social circum-
stances. Within this broad framework, numerous treatments are 
founded on cognitive behavioural therapy (CBT) principles. The basic 
aims of CBT-oriented approaches are to help patients identify and 
modify beliefs, decrease pain-related fear and avoidance of activity, 
teach adaptive coping strategies, such as relaxation and assertiveness, 
and, more broadly, enhance overall functioning and quality of life 
(4).

There is good empirical support for the efficacy and effectiveness of 
CBT-based approaches, as evaluated by short- and long-term outcomes 
in multiple domains (3,4,8-11). Patients treated in multidisciplinary 
settings founded on CBT principles function significantly better than 
waitlisted or untreated patients, and patients treated using a unimodal 
approach. The substantiated efficacy and effectiveness of CBT 

informed interventions, including those embedded in interdisciplinary 
programs, suggest they are the treatment of choice for individuals 
experiencing persistent pain. 

Recently, the Initiative on Methods, Measurement, and Pain 
Assessment in Clinical Trials (IMMPACT) established consensus 
recommendations for research on chronic pain (12-14). The six core 
domains identified were pain, physical functioning, emotional func-
tioning, participant ratings of improvement, symptoms and adverse 
events, and participant disposition. The establishment of these six 
standard domains enables meaningful comparisons across studies and 
more consistency in evaluating treatment outcomes.

Although the majority of outcome research focuses on improve-
ments in various domains, there is a potential for such interventions to 
be associated with undesirable consequences. These consequences 
could include increased pain brought on, for example, by increases in 
physical function that are encouraged in interdisciplinary programs. In 
this regard, one could expect that certain individuals might experience 
increased pain despite experiencing improvements in other domains. 
Evaluating adverse events is common in pharmacological research, 
especially in terms of drug tolerance, patient tolerability and neuro-
toxic side-effects (15); however, deterioration is rarely examined in 
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BACKGROUND: There is good support for the effectiveness of interdis-
ciplinary chronic pain management programs in improving functional 
outcomes; however, relatively little is known about patients who report 
deterioration following participation in such programs. 
OBJECTIVES: The present retrospective study investigated patients’ 
reports of increased pain severity during participation in a cognitive-
behaviourally oriented, outpatient treatment for chronic pain. 
METHODS: Participants (n=280) completed a four-week, group-based, 
interdisciplinary chronic pain self-management program at a rehabilitation 
hospital. They completed pre- and post-treatment questionnaires, which 
included global change ratings of pain severity and clinically-relevant 
measures, including pain intensity ratings, functional limitations, pain 
catastrophizing and self-efficacy. 
RESULTS: Statistically significant pre-post improvements were observed 
for all study variables. Almost all patients reported global improvement 
overall. Nevertheless, a subset of patients (n=99) reported increased pain 
severity on global ratings. These individuals were characterized by lower 
self-efficacy at baseline.
CONCLUSIONS: Participants endorsed significant pre- and post-treat-
ment improvements in all domains. Nevertheless, some participants 
reported deterioration. The findings shed light on variables associated with 
negative treatment outcomes and have practical applications for interdisci-
plinary chronic pain management programs.

Key Words: Chronic pain; Cognitive behavioural therapy; Deterioration; 
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Les modifications à la douleur perçue pendant le 
traitement interdisciplinaire de la douleur 
chronique

HISTORIQUE : On soutient l’efficacité des programmes interdisciplinaires 
de prise en charge de la douleur chronique pour améliorer des issues fonc-
tionnelles, mais on ne sait pas grand-chose des patients qui déclarent voir 
leur état se détériorer après avoir participé à de tels programmes.
OBJECTIFS : La présente étude rétrospective a porté sur les déclarations 
d’augmentation de la gravité de la douleur par les patients, alors qu’ils par-
ticipaient à un traitement cognitif à orientation behaviorale de leur 
douleur chronique en consultations externes.
MÉTHODOLOGIE : Les participants (n=280) ont participé à un pro-
gramme interdisciplinaire de prise en charge autonome de leur douleur 
chronique dans un hôpital de réadaptation. Ils ont rempli un questionnaire 
avant et après le traitement, qui incluait une évaluation globale de la 
modification de la gravité de leur douleur et des mesures pertinentes sur le 
plan clinique, dont l’évaluation de l’intensité de la douleur, les limites 
fonctionnelles, la catastrophisation de la douleur et l’autoefficacité.
RÉSULTATS : Les chercheurs ont observé des améliorations avant-après 
statistiquement significatives à l’égard de toutes les variables de l’étude. 
Presque tous les patients ont déclaré une amélioration globale. Néanmoins, 
un sous-groupe de patients (n=99) a fait état d’une augmentation de la 
gravité de la douleur dans le cadre des évaluations globales. Ces personnes 
se caractérisaient par une autoefficacité plus faible en début d’étude.
CONCLUSIONS : Les participants ont corroboré des améliorations signifi-
catives avant et après le traitement dans tous les domaines. Néanmoins, 
certains participants ont déclaré une détérioration de leur état. Ces obser-
vations jettent la lumière sur les variables associées aux issues négatives du 
traitement et ont des applications pratiques dans le cadre des programmes 
de prise en charge interdisciplinaire de la douleur chronique. 
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nonpharmacological interventions, such as CBT-informed treatment 
for chronic pain.

Recent articles suggest that further examination of negative 
psychotherapeutic effects is warranted (16-18). One study in particular 
indicated that a small percentage of chronic pain patients (ie, 1% to 
2%) admitted to a four-week, in-patient pain management program 
reliably deteriorated during treatment (10). Less clear was which, if 
any, patient characteristics were associated with patients’ reports of 
getting worse. There is a paucity of research examining factors associ-
ated with declines following nonpharmacological treatment for 
chronic pain. This line of inquiry could shed light on potential aspects 
of function that programs do not improve and, in the process, provide 
clues as to how treatment outcomes could be enhanced. It could also 
illuminate individual differences in participants’ responses to treat-
ment. Accordingly, the present study examined patients’ reports of 
worsening in pain severity following an interdisciplinary, CBT-
oriented chronic pain management program.

METHODS
Subjects
Participants in the present retrospective study were consecutive 
patients admitted to an interdisciplinary chronic pain management 
program at a rehabilitation hospital in Ottawa, Ontario. Data collec-
tion took place from September 2005 to August 2008. The main inclu-
sion criteria were the presence of chronic pain (defined as pain lasting 
for at least three months and as diagnosed by a physiatrist), readiness 
to engage in a self-management program, fluent in English or French, 
and able to participate from medical and psychological perspectives. 
Patients were excluded if they had a primary substance abuse problem, 
their pain symptoms were exclusive to headaches, gynecological/urinary 
problems or gastrointestinal difficulties, and/or they were not ready to 
engage in treatment (ie, they were actively seeking medical interven-
tions or were unwilling or unable to participate in a group-based 
program).

A nurse clinician triaged all new referrals. Interested and eligible 
participants attended a 90 min information session during which the 
treatment approach, program philosophy and therapeutic goals were 
described. Participants had the opportunity to pose questions regarding 
the program and their participation. Following the information ses-
sion, patients expressing a desire to participate in the program com-
pleted a pain history questionnaire assessing pain symptoms, 
pain-related treatment history, physical functioning and sociodemo-
graphic characteristics. Participants who returned their completed 
pain history questionnaire were scheduled to attend a consultation 
with a physiatrist and nurse clinician. Patients deemed medically 
stable enough to participate in treatment were subsequently scheduled 
for the assessment/education phase (see below).

Treatment program
Assessment/education phase: The four-week chronic pain manage-
ment program consisted of two basic phases: assessment/education and 
treatment. The assessment/education phase took place over four half-
days. Patients were seen both individually and in a group format by an 
interdisciplinary team consisting of health care professionals from 
psychology, social work, occupational therapy and physiotherapy. The 
week involved formal assessment, including clinical interviews, and 
educational sessions on pain physiology and pain management princi-
ples and strategies.
Treatment phase: The treatment phase was three weeks in dur-
ation and, for most patients, immediately followed the assessment/
education phase. This phase consisted of group sessions offered by 
several disciplines, including psychology, nursing, physiotherapy, 
occupational therapy, vocational rehabilitation, recreational ther-
apy and social work. It also involved a series of educational lectures 
offered one morning each week. The treatment team met several 
times per week to discuss patients’ progress and treatment planning. 
In addition to the treatment groups, patients met weekly with at 

least one interdisciplinary team member for feedback and to discuss 
treatment progress and goals.

The overall treatment program was based on CBT principles. The 
overarching goal was to help patients manage their chronic pain more 
effectively. This was accomplished by the following: providing educa-
tion about chronic pain and disability management; modifying activity 
levels to help patients remain active and work within their tolerances; 
improving physical fitness levels, including strength, flexibility and 
posture; and enhancing emotional functioning. The majority of 
patients participated in the full treatment program. For some patients, 
especially those with limited physical abilities and tolerances, a less 
intense (ie, modified and extended) treatment program was offered, 
typically lasting six weeks.

Procedures
All participants completed a battery of questionnaires at the start of 
the assessment/education phase. Patients who continued into the 
treatment phase completed a battery of postprogram questionnaires at 
the end of their final treatment week. The content and structure of the 
program remained unchanged throughout the duration of data collec-
tion. The present research, which was based on archival data, was 
approved by the institution’s research ethics board.

Measures
Sociodemographic characteristics: Basic sociodemographic informa-
tion was collected, including age, sex, marital status, work status and 
education level.
Pain intensity ratings: Participants rated their pain intensity on a 
four-item scale assessing current, worst, least and average pain. 
Average pain was evaluated over the previous two weeks. Responses to 
each item were recorded on an 11-point numerical rating scale, ran-
ging from 0 (no pain) to 10 (as intense as you could imagine) (19). 
The four items were summed to derive a single composite score with 
values ranging from 0 to 40. Higher scores denote greater pain inten-
sity. This type of approach has good psychometric properties and has 
been used in many studies (20). Patients were also asked about the 
duration of their pain symptoms.
Functional limitations: Patients’ functional limitations were assessed 
using an adapted version of a scale recommended by the Task Force on 
Records and Data Retrieval of the International Association for the 
Study of Pain (21). The modification to this scale was based on pilot 
psychometric data collected in the current treatment program sug-
gesting that a few items would be better presented as two separate 
items. The final scale consisted of 16 items, each of which described a 
functional activity of daily living (eg, making meals, getting in and out 
of bed, and participating in social activities). Respondents rated on a 
5-point scale anchored by 1 (no difficulty) and 5 (unable to do) the 
degree to which they had difficulty completing each activity. Total 
scores range from 0 to 64, with higher scores indicating greater func-
tional limitations.
Pain catastrophizing: The Pain Catastrophizing Scale (22) is a 
13-item scale evaluating different ways people think negatively about 
pain. Item responses range from 0 (not at all) to 4 (all the time). 
Although there are three subscales, namely, helplessness, rumination 
and magnification, for research purposes, a total score is commonly 
used. The total scale score ranges from 0 to 52, with higher scores 
representing greater catastrophic thinking.
Pain self-efficacy: The Pain Self-Efficacy Questionnaire (23) was used 
to assess patients’ confidence in their ability to enjoy life and partici-
pate in activities despite experiencing pain. This measure has 10 items, 
each of which is rated on a 6-point response scale ranging from 1 (not 
at all confident) to 6 (completely confident). Total scale scores range 
from 0 to 60, with higher scores indicating greater pain self-efficacy.
Depressive symptoms: Depressive symptoms were evaluated with the 
widely used and psychometrically sound, 21-item, Beck Depression 
Inventory-II (24,25). Respondents were asked to rate, the severity of 
depressive symptoms experienced over the previous two weeks. Each 
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item has four response categories, ranging from 0 to 3. The total scale 
score ranges from 0 to 63. Higher scores denote greater depressive 
symptomatology.
Fear of re-injury: Fear of re-injury was assessed using the 17-item 
Tampa Scale of Kinesiophobia (26). This scale yields a total score 
ranging from 0 to 68, with higher scores indicating a greater fear of 
re-injury during activity. Past research with pain populations has sup-
ported the psychometrics of this scale (27).
Global change ratings: At post-treatment, global change in pain 
severity and global overall change were evaluated with the Change 
Questionnaire for Clients (28). This scale was designed to assess min-
imal clinically important differences in health status. It is consistent 
with recommendations made by the IMMPACT consensus panel 
regarding the assessment of global outcomes (29), and it has been used 
in other published reports (30-32). Respondents rate the degree to 
which they changed in both domains since beginning the chronic pain 
management program. Responses were recorded on a 15-point scale, 
ranging from −7 (a very great deal worse) to +7 (a very great deal bet-
ter). The mid-point of 0 corresponds to ‘no change’. Positive scores 
indicate an improvement, whereas negative scores indicate a decline.

Statistical analyses
Data were analyzed using SPSS version 17 (IBM Corporation, USA). 
Basic procedures for data cleaning and screening were followed (33). 
Internal consistency of individual scales was evaluated using coeffi-
cient alpha. 

Three pain severity categories were defined based on the 15-point 
global change in pain severity scale. The category ‘worse pain severity’ 
was defined as any negative score, the category ‘no change in pain 
severity’ was defined as any score of 0, and the category ‘improved pain 
severity’ was defined as any positive score. A similar approach was 
taken for global overall change. Next, a repeated measures multivari-
ate analysis of variance (MANOVA) was conducted. The within sub-
jects factor was time (pre- and post-treatment), the between subjects 
factor was change in pain severity category (worse, no change, and 
improved) and the dependent variables were pain intensity ratings, 
functional limitations, pain catastrophizing, pain self-efficacy, depres-
sive symptoms and fear of re-injury. Where applicable, post hoc tests 
were performed. Where relevant, effect sizes were calculated based on 
Cohen’s d (34). Statistical significance was set at P<0.05.

RESULTS
Preliminary analyses
A total of 400 patients began the assessment/education phase of the 
chronic pain management program between September 2005 and 
August 2008. Of these patients, 344 (86.0%) started the treatment 
program. The primary reasons for not beginning treatment were 
psychosocial distress (18.9%), ‘poor fit’ (eg, actively seeking medical 
intervention or other treatment) (15.1%), unable to tolerate the 
physical requirements of the program (15.1%) and medical issues 
requiring further investigation (13.2%). Of the patients who started 
treatment, 304 (88.4%) completed the program. The main reasons for 
dropping out were poor attendance (30.0%), psychosocial distress 
(17.5%) and medical issues requiring further investigation (12.5%). 
For all patients who dropped out of the assessment/education and 
treatment phases, appropriate recommendations and/or referrals were 
made (eg, for psychological/psychiatric services or medical 
investigation).

Six patients completed a modified treatment program (ie, a 
reduced and extended treatment program primarily due to low physical 
tolerances) and, were therefore, excluded from the ensuing analyses. 
In addition, 18 patients had missing data on one or more of the global 
change measures and, consequently, were omitted. The final sample 
consisted of 280 patients who completed pre- and post-treatment 
measures. The final sample (n=280) was compared with the patients 
who did not complete the treatment program or who were excluded for 
the aforementioned reasons (n=120; mean [± SD] age 47.5±11.4 years; 

65% women) on basic demographic variables. No significant differen-
ces were observed. The internal consistency of all scales was satisfac-
tory, with coefficient alphas ranging between 0.80 and 0.93.

Patient characteristics
Of the 280 patients who completed the full treatment program, 
66.1% (n=185) were women. The average age of this sample was 
47.9±10.1 years, and the mean duration of pain symptoms was 
6.7±7.4 years. The majority of patients (n=234) were Caucasian. Most 
participants had at least some postsecondary education (n=208) and 
approximatley one-half (n=141) were not working (ie, were unem-
ployed or receiving disability benefits). The primary pain locations 
were low back (n=106), neck (n=43), widespread/generalized (n=32) 
and legs or feet (n=30). Additional sociodemographic characteristics 
are presented in Table 1.

Rates of reported change
Patients’ responses to the global change in pain severity scale and the 
global overall change scale are summarized in Table 2. The same global 
rating scale for these two variables was used because it allowed for the 
most direct and straightforward comparison. Following treatment, 
35.4% (n=99) reported worse pain severity, mostly within the range of 
‘hardly any worse’ to ‘somewhat worse’ (n=63 [63.6%]). An additional 
10.4% (n=29) reported no change in pain severity, and 54.3% (n=152) 
reported improved pain severity. With regards to overall change, 5.4% 
(n=15) reported being worse, 1.4% (n=4) reported experiencing no 
change and 93.2% (n=261) reported being improved.

Multivariate analyses
Results of the MANOVA revealed a significant multivariate effect for 
time (Wilks’ Lambda 0.50; F[6, 272] 44.80; P<0.001), indicating that, 
collapsed across groups, there was an overall difference between pre- 
and post-treatment scores. Univariate F-tests demonstrated significant 
improvements from pre- to post-treatment on measures of pain inten-
sity (P<0.01), functional disability (P<0.001), depressive symptoms 
(P<0.001), pain catastrophizing (P<0.001), pain self-efficacy (P<0.001) 
and fear of re-injury (P<0.001). All effects were large, with the excep-
tion of pain intensity ratings, which was moderate. The pre-post differ-
ences on questionnaire measures are shown in Table 3.

A significant multivariate effect was obtained for pain severity 
groups (Wilks’ Lambda 0.89; F[12, 544] 2.70; P=0.002), indicating 
that, collapsed across pre- and post-treatment scores, there were over-
all differences among patients who reported worse, no change and 
improved pain severity. Specifically, univariate F-tests revealed sig-
nificant differences in terms of functional limitations (P=0.007) and 
pain self-efficacy (P<0.001). Patients who reported improved pain 
severity had significantly lower scores on the functional limitations 
scale than patients who reported worse pain severity (P<0.01). 
Patients who reported improved pain severity also had significantly 
higher pain self-efficacy scores than patients who reported worse pain 
severity (P<0.001). Of note, these effects are tempered by the signifi-
cant interaction reported below.

Means and SDs of the dependent variables according to time and 
change in pain severity groups are reported in Table 4. The significant 
multivariate interaction effect (Wilks’ Lambda 0.78; F[12, 544] 5.98; 
P<0.001), demonstrated differences between the change in pain sever-
ity groups over time. Post hoc tests revealed significant pre- and post-
treatment differences within each of the change in pain severity groups 
for functional limitations, pain catastrophizing, pain self-efficacy, 
depressive symptoms and fear of re-injury (P<0.001 for all). For 
patients reporting globally worse pain severity there was a significant 
increase in pain intensity, as measured by the 4-item pain scale 
(P<0.05). For the no change in pain severity group, there was no dif-
ference between pre- and post-treatment pain intensity means 
(P=0.38). For the improved pain severity group, a significant decrease 
in pain intensity was observed (P<0.001). 

An examination of the pretreatment variables revealed that 
patients who reported reduced pain severity had higher baseline levels 
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of pain self-efficacy than patients who reported increased pain severity 
(P<0.05). 

At post-treatment, patients who reported improved pain severity 
reported lower pain intensity ratings than patients who reported worse 
pain severity (P<0.001). A similar finding was observed for functional 
limitations, with patients who reported improved pain severity scoring 
lower than patients who reported worse pain severity (P<0.001). For 
depressive symptoms, patients who reported improved pain severity, as 
well as patients who reported no change in pain severity, reported 
lower scores than patients who reported worse pain severity (P<0.05). 
Finally, for pain self-efficacy, patients who reported improved pain 
severity scored higher than patients who reported worse pain severity 
(P<0.001).

DISCUSSION
Previous research has evaluated adverse outcomes associated with 
pharmacological interventions for chronic pain; however, few studies 
have examined negative treatment outcomes in CBT-informed pain 
management programs. The present study examined patients’ reports 
of change in perceived pain severity during interdisciplinary treatment 
for chronic pain. 

Overall, patients endorsed significant pre- to post-treatment 
improvements, with large effects for most variables. This demonstrates 
the effectiveness of the current treatment program in improving func-
tioning in several domains, and is consistent with previous research 
demonstrating the effectiveness of CBT-informed chronic pain man-
agement programs for improving patient outcomes, many of which 
extend beyond pain relief (3,6-10).

Slightly more than one-third of participants reported increased 
global pain severity at the end of treatment, whereas the rate of overall 
deterioration was slightly greater than 5%. These are higher than the 
rates reported in other chronic pain research, which estimate that 1% 
to 2% of patients reliably deteriorate following CBT-based, inpatient 
treatment for chronic pain (10). These differences are likely attribut-
able to methodological issues (eg, research design and global ratings 
versus statistical criteria as measures of change), program structure (eg, 
inpatient versus outpatient), program content (eg, components of 
care) and sample characteristics. Moreover, the extent to which 
patients endorsed worsening was generally modest, with most reporting 
that they were ‘hardly any’ to ‘somewhat’ worse. In the psychotherapy 
literature, 5% to 10% of clients routinely get worse/deteriorate while 
in treatment (35,36). This is more in line with the present findings, 
especially in terms of overall change.

TABLE 2
Descriptive statistics of global change ratings (n=280)

Global change rating category
Change

In pain severity Overall
A very great deal worse 1 (0.4) 0 (0.0)
A great deal worse 11 (3.9) 1 (0.4)
A good deal worse 8 (2.9) 4 (1.4)
Moderately worse 16 (5.7) 3 (1.1)
Somewhat worse 24 (8.6) 2 (0.7)
A little worse 16 (5.7) 3 (1.1)
Hardly any worse 23 (8.2) 2 (0.7)
No change 29 (10.4) 4 (1.4)
Hardly any better 25 (8.9) 13 (4.6)
A little better 49 (17.5) 50 (17.9)
Somewhat better 27 (9.6) 44 (15.7)
Moderately better 24 (8.6) 54 (19.3)
A good deal better 19 (6.8) 54 (19.3)
A great deal better 5 (1.8) 29 (10.4)
A very great deal better 3 (1.1) 17 (6.1)

Data presented as n (%). Percentages may not sum to 100 due to rounding 
errors

TABLE 3
Comparison of pre- and post-treatment measures (n=280) 

Dependent variable
Treatment

P dPre Post
Pain intensity ratings 25.9±6.2 24.2±6.3 <0.001 0.46
Functional limitations 41.1±10.4 34.6±9.7 <0.001 1.23
Depressive symptoms 23.7±10.9 16.0±10.4 <0.001 1.14
Pain catastrophizing 27.1±11.4 17.7±11.0 <0.001 1.36
Pain self-efficacy 25.1±11.6 34.7±11.6 <0.001 1.22
Fear of re-injury 27.9±6.3 23.7±6.4 <0.001 0.96

Data presented as mean ± SD unless otherwise indicated

TABLE 1 
Patient sociodemographic characteristics (n=280)
Variable 
Age, years, mean ± SD (range)   47.9±10.1 (20–84)
Sex
   Female   66.1
   Male   33.9
Duration of pain symptoms, years 
   mean ± SD (range)

  6.7±7.4 (4 months to  
    43.7 years

Primary pain location
   Head, face, mouth 3.3
   Neck (cervical) 15.4
   Shoulders 5.5
   Arms, hands 5.5
   Upper back 4.8
   Low back 37.9
   Legs, feet 10.7
   Pelvic region 1.1
   Generalized 11.4
   Joints 1.8
   Other 1.8
Education level
   Primary or secondary 25.7
   Some college or university 20.8
   College or university graduate 33.8
   University postgraduate 8.2
   Trade certificate 11.5
Employment status
   Full- or part-time 19.0
   Unemployed 8.2
   Homemaker/parenting 2.5
   Student 0.7
   Short-term disability 23.3
   Long-term disability 19.0
   Sick leave 8.2
   Retired 9.3
   Other 9.7
Marital status*
   Single or never married 11.3
   Married 56.7
   Common-law 13.5
   Divorced 12.4
   Separated 4.7
   Widowed 1.5

Data presented as % unless otherwise indicated. Percentages may not sum to 
100 due to rounding errors. *Data are missing for five participants
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Although approximatley one-third of patients endorsed increased 
pain severity, it should be noted that the majority of patients 
reported a decrease in overall pain severity at program completion 
and, as mentioned above, there was a significant reduction in pain 
intensity ratings from pre- to post-treatment for the sample as a 
whole. One likely explanation for the increase in pain severity in 
some patients is that they were only starting to implement various 
pain management strategies over the three-week treatment phase of 
the program and had not yet mastered or consistently applied them 
(eg, working to tolerances rather than to pain, pacing activities and 
using relaxation techniques). Some patients reported having diffi-
culty adjusting to the program schedule (five days per week over 
three treatment weeks), the program start time (ie, 08:30) and the 
physical demands of the fitness regimen, including the exertion of 
deconditioned muscles. All of this could have increased pain symp-
toms for some patients through increased fatigue, decreased mood 
and altered sleep, at least over the short-term, as they attempted to 
increase physical fitness through exercise.

Several variables were associated with patients’ reports of 
increased pain severity following treatment, suggesting the presence 
of moderating effects (17).  These included functional limitations, 
pain catastrophizing, pain self-efficacy and depressive symptoms. Of 
these variables, pain self-efficacy appeared to have one of the most 
robust associations. Lower baseline self-efficacy was related to 
patients’ reports of increased pain severity. It is possible that patients 
who were less confident in their ability to participate in activities, 
despite ongoing pain, had less success in accepting changes or imple-
menting the various pain management strategies. From a practical 
vantage point, increased perceived pain could potentially be amel-
iorated if lower self-efficacy was identified and specifically addressed 
by altering expectations, setting attainable goals and enhancing 
skills. It might be that a subset of patients with very low pretreat-
ment pain self-efficacy scores could benefit from therapeutic work in 
this area before engaging in interdisciplinary chronic pain treatment 
programs, thereby improving outcomes for this patient group. Similar 
to what is suggested above, it is possible that, for a subset of patients, 
especially those experiencing high levels of distress, fear and nega-
tive thinking, additional intervention is required to further address 
one or more of these variables. This could be accomplished, for 
example, by addressing cognitive variables, including pain catastro-
phizing, especially early in treatment (37).

What remains unclear is which specific treatment-related factors 
might account for deterioration. Although speculative, it is possible 
that psychotherapeutic process variables inherent in the group-based 
format (eg, group cohesion, universality and instillation of hope) 
(38) are associated with both improvement and deterioration. For 
example, patients who do not feel supported or understood by other 
group members could be less likely to benefit from treatment. Other 
process variables, such as psychotherapeutic alliance (39), could be 
similarly associated with global change ratings. If these relationships 
exist, it could be beneficial to address them therapeutically both 

before and during treatment. Indeed, staff turnover was recently 
linked to poorer treatment outcomes in group treatment for persis-
tent pain (40).

Several study limitations are acknowledged. Patients were 
recruited from a chronic pain management program in a rehabilita-
tion hospital, all of whom expressed openness to the group-based, 
self-management approach. The current sample may not be repre-
sentative of chronic pain patients encountered in other settings. 
Although the majority of patients completed the treatment program, 
some dropped out or were referred for other services. Little is known 
about treatment noncompleters, especially those who may have 
deteriorated on the global outcome measures. Although the func-
tional limitations measure holds considerable promise (21), the 
modified version used in the present study has not been validated 
and, as such, results should be interpreted with this in mind. The 
correlational design and lack of a control group limit the generaliz-
ability of findings. Furthermore, change was measured at the end of 
the three-week treatment phase of the program, and not at later 
intervals after treatment.

Because the program focuses on helping patients manage their 
pain, it could have been beneficial to measure change several months 
post-treatment after patients had an opportunity to implement the 
skills and techniques learned. It is possible that some patients who 
reported deterioration (eg, in pain severity) could have experienced 
improvement in this domain over time (17).  Finally, little is known 
about the clinical significance of reported change. Although several 
patients reported deterioration on one or more global outcomes, it 
was unclear whether this made a meaningful difference in their lives. 
Consistent with recommendations made by the IMMPACT consen-
sus panel (29), future research could examine the degree to which 
patients experience treatment outcomes as clinically meaningful, as 
well as the degree to which participant ratings could impact and 
potentially improve treatment outcomes.

CONCLUSION
The current results suggest that interdisciplinary chronic pain treat-
ment is effective for improving patients’ functioning in multiple 
domains. Nevertheless, some patients reported increased pain severity 
during participation in such programs, which was associated with key 
variables, such as pain self-efficacy, pain catastrophizing and func-
tional limitations.
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TABLE 4
Dependent variables according to time and change in pain severity group (n=280)

Change in pain severity group
Worse (n=99) No change (n=29) Improved (n=152)

Dependent variable Pre Post Pre Post Pre Post
Pain intensity ratings 25.20±7.04 26.26±6.17 25.70±6.21 25.03±6.38 26.46±5.62 22.79±5.97

Functional limitations 42.41±10.29 38.04±9.19 39.04±8.91 33.63±8.75 40.65±10.60 32.58±9.59

Pain catastrophizing 26.95±11.85 19.82±10.84 27.66±10.69 16.76±11.28 27.15±11.23 16.53±10.92

Pain self-efficacy 22.71±11.52 30.81±11.85 24.00±9.17 32.61±10.72 26.80±11.80 37.68±10.82

Depressive symptoms 23.55±11.31 18.64±10.98 21.81±10.48 12.41±8.96 24.22±10.73 14.95±9.97

Fear of re-injury 28.21±6.37 24.86±6.86 29.21±5.98 23.58±6.96 27.52±6.36 23.00±5.97

Data presented as mean ± SD. Post Post-treatment; Pre Pretreatment
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