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Abstract

STUDY DESIGN—Quasi-experimental clinical trial.

OBJECTIVES—This study compared outcomes from graded exercise and graded exposure 

activity prescriptions for patients participating in a multidisciplinary rehabilitation program for 

chronic low back pain. Our primary purpose was to investigate whether pain and disability 

outcomes differed based on treatment received (graded exercise or graded exposure). Our 

secondary purpose was to investigate if changes in selected psychological factors were associated 

with pain and disability outcomes.

BACKGROUND—Behavioral interventions have been advocated for decreasing pain and 

disability from low back pain, yet relatively few comparative studies have been reported in the 

literature.

METHODS—Consecutive sample with chronic low back pain recruited over a 16-month period 

from an outpatient chronic pain clinic. Patients received physical therapy supplemented with either 

graded exercise (n = 15) or graded exposure (n = 18) principles. Graded exercise included general 

therapeutic activities and was progressed with a quota-based system. Graded exposure included 

specific activities that were feared due to back pain and was progressed with a hierarchical 

exposure paradigm. Psychological measures were pain-related fear (Fear-Avoidance Beliefs 

Questionnaire, Tampa Scale for Kinesiophobia, Fear of Pain Questionnaire), pain catastrophizing 

(Coping Strategies Questionnaire), and depressive symptoms (Beck Depression Inventory). 

Primary outcome measures were pain intensity (visual analog scale) and self-report of disability 

(modified Oswestry Disability Questionnaire).
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RESULTS—Statistically significant improvements (P<.01) were observed for pain intensity and 

disability at discharge. The rate of improvement did not differ based on behavioral intervention 

received (P>.05 for these comparisons). Overall, 50% of patients met criterion for minimally 

important change for pain intensity, while 30% met this criterion for disability. Change in 

depressive symptoms was associated with change in pain intensity, while change in pain 

catastrophizing was associated with change in disability.

CONCLUSIONS—Physical therapy supplemented with graded exercise or graded exposure 

resulted in equivalent clinical outcomes for pain intensity and disability. The overall treatment 

effects were modest in this setting. Instead of being associated with a specific behavioral 

intervention, reductions in pain and disability were associated with reductions in depressive 

symptoms and pain catastrophizing, respectively.

LEVEL OF EVIDENCE—Therapy, level 2b–.
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The Fear-Avoidance Model of Musculoskeletal Pain (FAM) is a psychological model for the 

development and maintenance of chronic low back pain.27 The original FAM29 and later 

modified version50,51 propose that the primary affective and cognitive components 

influencing pain perception are pain-related fear (including fear of movement and reinjury) 

and pain catastrophizing. These factors interact to determine the individual’s initial 

behavioral response to pain, which occurs on a continuum from avoidance to confrontation. 

Long-term avoidance behavior has been hypothesized to have adverse psychological, 

physical, and societal consequences,5,26,29,51 although evidence for this hypothesis is not 

absolute.43

Treatment strategies based on the FAM have been described in the literature.6,15,30,48,52 

While these treatments vary in their application, they all have the common goal of 

encouraging a confrontation response. Graded exercise and graded exposure are 

interventions that have been used to dose exercise and activity for patients with chronic low 

back pain. Graded exercise involves continually improving exercise and activity tolerance 

utilizing a quota system instead of pain abatement.12 Graded exposure involves exposing 

patients to specific situations of which they are fearful during rehabilitation.18,48 Exposure 

proceeds in a hierarchical fashion, starting with exercise or activity that elicits minimal 

amounts of fear and then gradually increasing to situations that elicit larger amounts of 

fear.48,49

Graded exposure is believed to be the more effective intervention option because the activity 

prescription is specific to feared activities and inclusion of such activities in rehabilitation 

programs will be more likely to result in favorable clinical outcomes.27 Evidence supporting 

the effectiveness of graded exposure comes from within-subject studies demonstrating 

reduction of pain-related fear and disability in comparison to graded exercise.8,48,49 There 

are fewer available studies offering outcome comparisons for groups of patients receiving 

graded exposure, and such data could potentially aid clinical decision making.
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This study compared pain intensity and disability outcomes for consecutive patients with 

chronic low back pain who received physical therapy supplemented with graded exposure or 

graded exercise. Our primary purpose was to determine whether pain intensity and disability 

outcomes were associated with treatment received (graded exercise or graded exposure). We 

hypothesized that graded exposure would be associated with superior outcomes, based on 

the previously reported studies involving within-subject designs.8,48,49 Our secondary 

purpose was to investigate if changes in selected psychological factors from the FAM were 

associated with changes in pain intensity and disability. We hypothesized that reduction in 

pain-related fear and/or pain catastrophizing would be predictive of successful clinical 

outcomes. These particular FAM variables were investigated because their reduction has 

been highlighted as important for successful clinical outcomes.16,42,56

METHODS

General Procedures

The University of Florida’s Institutional Review Board approved the protocol for this study. 

Patients were screened for eligibility by 1 of the authors (V.T.W.), with assistance from his 

clinical staff. Eligible patients read and signed a consent form approved by The University 

of Florida Institutional Review Board, before participating in any study-related procedures. 

After providing informed consent, patients completed self-report questionnaires and, after 4 

to 5 weeks, completed a follow-up assessment consisting of the same self-report 

questionnaires.

Subjects

Consecutive patients were recruited from an interdisciplinary pain rehabilitation program in 

Jacksonville, FL. Inclusion criteria for this study were the following: (1) between 18 and 70 

years of age; (2) ability to read the questionnaires that are part of the protocol 

(approximately 8th grade reading level); and (3) meet criteria for at least 1 of the following 

Quebec Task Force on Spinal Disorders1 diagnostic classifications (1c, chronic low back 

pain without radiation below the gluteal fold; 2c, chronic low back pain with proximal 

radiation to the knee; 3c, chronic low back pain with distal radiation below the knee; 9.2, 

postsurgical status more than 6 months after surgical intervention, symptomatic; or 10, 

chronic pain syndrome).

Exclusion criteria for this study were (1) concurrent musculoskeletal pain in jaw, neck, or 

shoulder, (2) concurrent diagnosis of fibromyalgia, and (3) meeting any 1 of the following 

Quebec Task Force on Spinal Disorders diagnostic classifications (1a or 1b, acute or 

subacute low back pain without radiation below the gluteal fold; 2a or 2b, acute or subacute 

low back pain with proximal radiation to the knee; 3a or 3b, acute or subacute low back pain 

with distal radiation below the knee; 4a or 4b or 4c, acute or subacute or chronic low back 

pain with distal radiation below the knee and neurological signs; 5, presumptive lumbar 

nerve root compression; 6, confirmed lumbar nerve root compression; 7, confirmed lumbar 

spinal stenosis; 8, postsurgical status less than 6 months after surgical intervention; 9.1, 

postsurgical status more than 6 months after surgical intervention, asymptomatic; or 11, 
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other spinal disorders including metastatic disease, visceral disease, or fracture). There were 

no restrictions of study participation on the basis of sex or race.

Self-report Questionnaires

Patients completed validated self-report questionnaires, consistent with recommended 

domains for trials of clinical pain.9 These questionnaires were completed in the clinical 

setting, with research assistants available to answer basic questions related to the 

questionnaires. The research assistants were specifically instructed not to assist patients in 

completing the questionnaires.

Pain Intensity—Patients rated pain intensity with a 10-cm visual analog scale, with 

written descriptors at 0 (“no pain intensity”) and 10 (“maximum pain intensity”). Visual 

analog scale pain intensity ratings have demonstrated reliability for patients with chronic 

low back pain,37 and they have been validated as a ratio scale measure for patients with 

chronic pain.36 Patients were asked to rate their average pain intensity during the past week 

using the visual analog scale. A similar technique was previously found to be a valid 

representation of the actual average pain intensity experienced by patients with chronic 

pain.24

Disability—Disability was assessed with the modified Oswestry Disability Questionnaire 

(ODQ), which is a disease-specific self-report questionnaire.10,11 The modified ODQ is a 

10-item questionnaire and each ODQ item is scored from 0 to 5. Items on the ODQ focus on 

how much low back pain is limiting activities of daily living, like sitting, standing, walking, 

and lifting. The ODQ used in this study was modified from the original by substituting a 

section regarding employment/ home-making ability for the section related to sex life.11,40 

This modified version of the ODQ has been found to have high levels of reliability (ICC = 

0.90) and responsiveness (effect size, 1.8) in patients with low back pain.11,40 The final 

score for the ODQ was expressed as a percentage, with higher numbers indicating greater 

disability (range, 0–100).

Fear of Pain—The Fear of Pain Questionnaire (FPQ-III) was used to measure fear of pain. 

The FPQ-III is a 30-item, 5-point rating scale (1 [“not at all”] to 5 [“extreme”]) that 

measures fear about specific situations that would normally produce minor, medical, or 

severe pain.32 The FPQ-III is a commonly used and well-validated instrument that is 

appropriate for use in nonclinical and clinical populations.2,32,33 We reported the total score 

of the FPQ-III, as it best matched the purpose of this study.

Fear-Avoidance Beliefs—The Fear-Avoidance Beliefs Questionnaire (FABQ) was used 

to quantify fear-avoidance beliefs.53 The FABQ is an 11-item, 7-point rating scale (0 

[“strongly disagree”] to 6 [“agree”]), with physical activity and work subscales. The test-

retest stability of the FABQ (kappa for individual items, 0.74) has been reported in the 

literature for patients with chronic low back pain.53 Reliability coefficients ranging from 

0.77 to 0.95 have also been reported for the questionnaire.21,23,35,53 The FABQ has been 

validated in studies demonstrating that it explains unique amounts of variance in work loss 

and disability, after controlling for other relevant factors.53
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Kinesiophobia—The TSK is a 17-item questionnaire, with individual items scored from 1 

(strongly disagree) to 4 (strongly agree) and reversed scoring for items 4, 8, 12, and 16. Test- 

retest reliability has been reported as Pearson r of 0.78 for patients with acute low back pain 

retaking the TSK within 24 hours.46 Test-retest reliability has also been reported for patients 

with chronic low back pain over a 76-hour period (ICC = 0.82), with standardized error of 

the measurement of 3.16.55 Several studies have consistently found poor loading of the 

reverse-scored items, and it has been recommended that these items be dropped from the 

questionnaire.20,22,39 Therefore, only the 13 non–reversed-scored items were reported in the 

current study (TSK-13).

Pain Catastrophizing—The Coping Strategies Questionnaire (CSQ) is a 27-item, 7-point 

rating scale (from 0 [“never”] to 6 [“always”]) that measures the frequency of use for 

common pain-coping strategies.41 The CSQ contains a 6-item catastrophizing subscale that 

measures helpless and pessimistic cognitions related to pain perception. Only the 

catastrophizing subscale was included in the current study. This subscale is a commonly 

used and well-validated instrument,25,38,41,44 and we used a revised scoring system (CSQ-R) 

to report the catastrophizing subscale.38

Depressive Symptoms—The Beck Depression Inventory (BDI) is a 21-item, self-report 

measure of cognitive, affective, and neurovegetative symptoms of depression.3 Each 

symptom is rated on a 4-point scale, with higher ratings associated with more depression. 

The total score of the BDI was reported in this study, as we were interested in the general 

influence of depressive symptoms.

Treatment

All patients were enrolled in a chronic pain rehabilitation program in Jacksonville, FL. This 

was an interdisciplinary program that included interaction with clinical psychologists, 

physical therapists, physicians, case managers, biofeedback therapists, nurses, and 

occupational therapists. Patients participated in a structured 7-hour day of rehabilitation 

consisting of set blocks of time with each of the afore-mentioned professionals (TABLE 1). 

The duration of the program varied for each subject, with typical completion time occurring 

at 3 to 5 weeks. Individual physical therapy, psychotherapy, biofeedback, and medical 

follow-up were also provided on a weekly basis. The overall philosophy of the program is 

one that encourages limited use of opiate medication, education in pain-coping strategies, 

relaxation training, and intensive musculoskeletal-oriented physical therapy. Psychological 

treatment and education provided in the program focus on reducing pain-related fear and 

catastrophizing, altering dysfunctional pain response patterns, and utilizing adaptive coping 

styles, relaxation techniques, and anger management to assist with pain relief. Psychological 

treatment also provided cognitive and behavioral strategies to reduce emotional distress.

In physical therapy an emphasis was placed on evaluation of the musculoskeletal system, 

with goals of improving physical impairment and function. In this rehabilitation program, 

patients performed a daily average of 3 hours of exercise and physical activity under the 

supervision of a physical therapist (TABLE 1). The exercise sessions consisted of flexibility 

training of the lower extremity and spine, stabilization training for lumbar musculature, 
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strength training for lower and upper extremities, and cardiovascular training. The physical 

activity sessions consisted of activities that mimicked job duties in material handling, 

including lifting, carrying, and fine motor skills (ie, assembling and sorting). The physical 

activity sessions also consisted of activities that mimicked activities of daily living tasks, 

including cleaning and cooking. For the purposes of this study, either graded exercise or 

graded exposure principles were used by the physical therapists to dose exercise and 

physical activity that occurred during flexibility training, strength training, stabilization, 

material handling, or therapeutic activity (TABLE 1).

Graded Exercise—The physical therapist administered the exercise and physical activity 

using a quota system similar to that described in the rehabilitation literature.14,15 First, 

tolerance to the particular exercise and activity prescribed by the therapist was determined. 

That level was then set as the initial quota. Patient exercise and physical activity was then 

progressed based on whether the patient met the initial quota or not. Patients meeting the 

quota received positive reinforcement and an increase in the quota. Those not meeting the 

quota were encouraged to meet the quota during the next session, and the importance of 

maintaining activity levels was stressed.

Graded Exposure—The physical therapist administered exercise and physical activity 

using an exposure paradigm similar to that described in the rehabilitation literature.18 First, 

exercise and activity that were fearful to the patient were determined using the Fear of Daily 

Activities Questionnaire (FDAQ).17 The FDAQ is a validated questionnaire that listed 10 

activities that patients with chronic low back pain were commonly fearful of, for example, 

lifting, carrying, twisting, and bending.17 The questionnaire also had 2 options for open-

ended responses where the subject could provide additional examples of activities that were 

feared. Patients rated each of the items using a numerical rating scale that ranged from 0 (no 

fear) to 100 (maximal fear). The physical therapist selected 2 items that were ranked as most 

fearful for implementation in the daily exercise and activity program.18 A summary of the 

fear ratings from the FDAQ and the frequency for each activity considered part of the graded 

exposure protocol are included in TABLE 2. Initially, the exercise and activity were 

introduced to the patient at an intensity that did not increase fear. Patients’ exercise and 

physical activity levels were progressed based on whether they reported decreased fear of 

the exercise and activity. Those reporting decreased fear received positive reinforcement and 

the level of the exercise and activity were increased. Patients reporting no change in fear 

were encouraged to continue exposure at the current intensity.

Treatment Assignment

We were not able to randomly assign treatment for this study. Patients were enrolled on an 

individual basis into the chronic pain rehabilitation program. These patients were then 

entered into the group exercise sessions with patients previously enrolled in the program, 

although exercise parameters differed based on enrollment status. This clinical structure 

meant that individual randomization would have resulted in treatment contamination. 

Therefore, we utilized quasi-experimental methodology and compared outcomes for groups 

of consecutive patients enrolled for this study. It was predetermined that patients enrolled in 
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the first 8 months of the study would receive graded exercise and those enrolled in the next 8 

months would receive graded exposure.

Data Analysis

Descriptive statistics were generated for the entire sample for the available demographic, 

clinical, and self-report variables. Then comparisons were made across the graded exercise 

and graded exposure interventions using independent t tests and chi-square for continuous 

and categorical data, respectively. Subsequent data analyses were organized around the 2 

purposes of this study. The primary purpose was to determine the effects of graded exercise 

in comparison to graded exposure on the outcome measures. For this purpose, a separate 

mixed-model ANOVA was employed for each outcome measure (pain intensity and 

disability), with time (pretreatment and posttreatment) as the within-subject factor and group 

(graded exercise and graded exposure) as the between-subject factor.

A planned secondary analysis assessed the association of changes in psychologic variables 

to changes in outcome measures. These secondary analyses were comprised of a 2-stage 

process. First, the FABQ, TSK, FPQ, CSQ-R catastrophizing subscale, and BDI variables 

were assessed with a repeated-measures ANOVA to determine any significant treatment-

related changes. Those variables that had a reliable treatment change were used in 

subsequent analyses to test whether they predicted change in pain intensity or disability. The 

prediction hypotheses were assessed via correlation of the residualized change scores for the 

psychologic variable on the residualized change scores of the primary outcome variables 

(pain intensity and disability). Use of residualized change scores is recommended to avoid 

statistical errors associated with the use of raw change scores.13 Specifically, residualized 

change scores were computed for each variable by regressing pretreatment scores on 

posttreatment scores.7 These residuals (ie, residualized change scores) were then used as the 

variables in subsequent correlation analyses. This is one way of controlling for regression 

effects from the influence of the starting level of a variable on the same variable 

posttreatment.7 Thus, the residual represents the posttreatment effect, with the pretreatment 

influence removed statistically.

RESULTS

A total of 82 patients entered the pain program during the study period. Patients were 

excluded for having medical diagnoses or symptom distribution inconsistent with the 

inclusion criteria (n = 29) or for being unable to independently read the questionnaires (n = 

3). Of the 50 patients who were eligible for the study, 33 provided informed consent and 

participated in the study. TABLE 3 provides a summary of the demographic and clinical 

measures for the entire sample and for each treatment group. The treatment groups were 

similar at baseline on each of these measures, including age, sex, type of low back pain, and 

medication use. Of the 33 that initially enrolled in the study, 24 (72.7%) provided follow-up 

data related to pain intensity, while 17 (51.5%) provided follow-up data for disability. There 

were no statistical differences for those completing versus those not completing the study for 

baseline pain intensity, disability, fear of pain, fear-avoidance beliefs, kinesiophobia, 

catastrophizing, or depressive symptoms (all P>.05).
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Primary Outcomes by Behavioral Treatment

Data describing the changes in pain intensity and pain-related disability are summarized in 

TABLE 4. There were pretreatment differences in pain intensity, with those patients 

receiving graded exercise having higher pain scores (P = .04). The group-by-time interaction 

was not significant, suggesting that both groups responded equivalently to their respective 

treatments (F1,22 = 0.06, P = .81, η2<0.01). For pain intensity, results indicated a significant 

main effect for time (F1,22 = 23.8, P<.01, η2 = 0.52), with both groups showing lower pain 

scores posttreatment. When minimal important change (MIC) was considered, 50% of 

patients experienced a change that met or exceeded the MIC of 2.0 for pain intensity.34 

There was also a main effect of group (F1,22 = 5.5, P = .03, η2 = 0.20), indicating that the 

graded exercise group had higher pain scores overall. The pain intensity data are depicted in 

FIGURE 1.

For disability, a similar pattern was observed. Groups responded equivalently to treatment 

(F1,15 = 0.6, P = .44, η2 = 0.04) with no main effect for group (F1,1 = 2.7, P = .12, η2 = 

0.15), indicating similar overall pain-related disability. Both groups showed a significant 

reduction in ODQ scores following treatment (F1,15 = 9.7, P<.01, η2 = 0.39). When MIC 

was considered, 30% of patients experienced a change that met or exceeded the MIC of 10.0 

for the ODQ.34 The disability data are depicted in FIGURE 2.

Changes in Psychologic Factors

Data describing the changes in psychologic variables are summarized in TABLE 4. The TSK 

(F1,15 = 3.0, P = .10), FPQ (F1,15 = 1.0, P = .33), and FABQ work and physical activity 

scales (F1,14 = 0.08 and 3.6, P = .78 and .08, respectively) did not demonstrate statistically 

reliable changes following treatment. In contrast, the catastrophizing subscale of the CSQ-R 

and BDI for depressive symptoms did show significant reductions following treatment (F1,13 

= 13.5, P<.01, η2 = 0.51 and F1,20 = 28.4, P<.01, η2 = 0.59, respectively), with both 

treatment groups showing equivalent reductions posttreatment. The associations among 

changes in the key outcome variables (pain, disability) and in the psychological variables 

were then further examined. Pearson correlation coefficients among residualized change 

scores are presented in TABLE 5 for the 3 psychologic variables that most likely changed 

over time: the FABQ-PA, CSQ-R, and BDI. Statistically reliable associations were found 

between pain intensity and depressive symptoms (r = 0.56, P<.01) and disability and 

catastrophizing (r = 0.64, P<.01). These associations indicated that decrease in depressive 

symptoms was strongly associated with decrease in pain intensity (FIGURE 3) and decrease 

in pain catastrophizing was strongly associated with decreased disability (FIGURE 4).

DISCUSSION

This study compared clinical outcomes for patients with chronic low back pain who received 

graded exercise to patients who received graded exposure while participating in a 

rehabilitation program that featured intensive physical therapy supplemented with either 

graded exercise or graded exposure. We hypothesized that graded exposure would be 

associated with better patient outcomes. Contrary to our hypothesis and the theoretical 

expectations of the FAM, both graded exercise and graded exposure treatment approaches 
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reduced pain intensity and disability at the same rate. The overall improvement from these 

approaches was modest, with 50% and 30% of patients exceeding minimal improvement 

thresholds for pain intensity and disability, respectively.34 Instead of being associated with a 

particular treatment approach, improvements in pain intensity and disability were robustly 

predicted by improvements in depressive symptoms and pain catastrophizing, respectively.

In determining exercise and activity parameters, there are obvious theoretical differences in 

graded exposure and graded exercise. We attempted to account for those differences when 

creating the dosing paradigms utilized in this study. However, the implementation of graded 

exercise and graded exposure may result in treatment overlap, and this is a potential 

explanation for the lack of differences observed in this study. Simply stated, dosing exercise 

and activity based on quota principles (ie, graded exercise) is not absent of exposure to 

exercise and activities of which the patient might also be fearful. Activities that were 

commonly rated as fearful for patients participating in this study included lifting, carrying, 

and walking (TABLE 2), which are activities that would also typically be included in 

chronic low back pain rehabilitation programs, especially for programs that have a goal of 

returning patients to work. Our current data suggest that it may not be necessary to 

implement a formal exposure paradigm if the graded exercise component includes a variety 

of activities, including those that individuals with chronic low back pain are likely to fear 

(eg, lifting, carrying, and walking). Instead, exposure paradigms may need to include 

activities that are not typically incorporated in rehabilitation programs, but are rated as 

highly fearful, like twisting and reaching to the floor (TABLE 2).

Our results complement evidence from recently reported clinical trials investigating the 

efficacy of graded exposure. Linton et al31 compared the effects of graded exposure plus 

usual care to a wait list control group for 46 patients with at least 3 months of activity 

restriction due to low back pain and elevated levels of pain-related fear. Patients receiving 

graded exposure had larger improvements in function, but not for pain intensity or pain-

related fear. The wait list control group then received graded exposure, and statistical 

improvements were observed for function and pain-related fear but not for pain intensity. 

Leeuw et al28 compared the effects of graded exercise and graded exposure for 85 patients 

with at least 3 months of low back pain. At the 6-month follow-up, the authors reported no 

statistically significant differences between graded exercise and graded exposure for 

functional disability, main complaints, daily activity levels, or pain intensity. The authors 

noted some favorable trends for graded exposure, including statistically significant 

reductions in pain catastrophizing and perceived harmfulness of activities.28 George et al19 

investigated the effects of physical therapy augmented with graded exercise or graded 

exposure for 108 patients with 24 weeks or less duration of low back pain. At the 6-month 

follow-up, the authors reported no statistically significant differences for pain and disability 

outcomes. However, graded exposure was associated with larger 6-month improvements in 

pain-related fear in comparison to physical therapy augmented with graded exercise. The 

evidence to date indicates that graded exposure is only superior to wait list control 

conditions,31 and that graded exposure and graded exercise are likely to be associated with 

similar outcomes for pain intensity and disability. Future clinical studies will determine 

whether use of graded exposure is warranted to effectively treat chronic low back pain.

George et al. Page 9

J Orthop Sports Phys Ther. Author manuscript; available in PMC 2017 August 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



As a secondary purpose, this study investigated if changes in psychological factors were 

associated with improvement in pain intensity and disability. Our results suggested that 

reductions in depressive symptoms and pain catastrophizing were strongly associated with 

reductions in pain intensity and disability, respectively. The link between depressive 

symptoms and pain intensity is well established, and these findings support that a reduction 

in depressive symptoms often occurs with a reduction in pain intensity, even when the 

depressive symptoms are not explicitly addressed. The findings related to pain 

catastrophizing were consistent with our hypothesis and the FAM, which stresses the 

importance of decreasing catastrophizing in chronic low back pain rehabilitation.27 

However, it was interesting to note that kinesiophobia and fear-avoidance beliefs did not 

improve in this sample. This finding was counter to our hypothesis, as we expected 

improvement in pain-related fear to be associated with reductions in pain and disability, as 

observed in our previous trials.16,19 A previous study reported that reduction of 

catastrophizing mediated the outcomes for both pain intensity and disability, regardless of 

whether the treatment was cognitive or physical in nature.42 The results of our study 

converge with this finding, and with other studies reporting the importance of reducing pain 

catastrophizing.45,54 This information may be used to tailor interventions to specifically 

target reduction of depressive symptoms and pain catastrophizing to improve outcomes for 

patients with chronic low back pain.

These unexpected results may be evidence of a difference between the constructs of 

catastrophizing and those related to pain-related fear. These results may also suggest that 

pain catastrophizing is more of a general appraisal of consequences of pain, while the pain-

related fear measures are related to the probability of pain occurring from a given activity. 

Another potential explanation for our discordant findings is that although the chronic low 

back pain rehabilitation program had goals of reducing both pain catastrophizing and pain-

related fear, the techniques implemented in this setting were only effective at reducing pain 

catastrophizing. It is also possible that pain-related fear for patients with chronic low back 

pain is less amenable to change, in comparison to pain catastrophizing. This explanation 

seems plausible because the pain-related fear levels in the current study were comparable to 

or slightly higher than those from previous studies that reported improvements in fear-

avoidance beliefs and included patients with acute or subacute low back pain.6,15 Although 

our discordant findings for pain catastrophizing and pain-related fear are interesting, it is 

important to remember that there is ambiguity in the literature on this topic. For example, 

changes in pain-related fear, but not changes in pain catastrophizing, were predictive of 

changes in disability for patients with chronic low back pain.56 In contrast, both pain-related 

fear and pain catastrophizing contributed to disability for patients with acute low back 

pain.47 Timing of the reduction may also be a consideration, as early reductions in pain 

catastrophizing and later reductions in pain-related fear were predictive of return to work.54 

Therefore, the recommendation from these data to focus on depressive symptoms and pain 

catastrophizing should be taken with some caution. At this point, there is not enough 

agreement in the literature to make definitive recommendations on which specific 

psychological constructs should be the focus of chronic low back pain rehabilitation.

The limitations of the current study should be taken into consideration when interpreting its 

results. The primary limitation of this study is that we used a quasi-experimental design to 
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preserve integrity of the treatment conditions. The clinical setting prevented us from 

implementing an experimental design with random assignment. Patients participated in 

group exercise and individual randomization raised the potential of treatment contamination 

(ie, patients or therapists assigned to graded exposure performing graded exercise). Despite 

lack of randomization, there were minimal pretreatment differences observed, and the results 

of this study were negative, which means that we did not overestimate the treatment effects 

of graded exposure (a concern with nonrandomized designs).4 Furthermore, the negative 

results for graded exposure are consistent with recent randomized trials,19,28 suggesting 

convergence despite different methodologies.

Another limitation of this study is that it took place in an interdisciplinary setting, so our 

results are best interpreted for physical therapists practicing in similar clinical settings. Also, 

we did not incorporate a control group, so we cannot speak to the absolute effects of these 

approaches. The benefits to the patients seemed modest when minimal change thresholds 

were considered, but without an alternate comparison group (ie, waitlist control group) we 

do not know the “true” size of these effects. It is possible that the described graded exercise 

and exposure approaches were not effective, and it is also possible that the chronic nature of 

this patient population limits the size of expected treatment effects. Future studies should 

consider experimental designs and control groups, if clinical environments are amenable to 

such methodology. In addition, because the exposure intervention represents a more classic 

phobia intervention, future studies should consider selection criteria aimed at identifying and 

including participants who meet criteria for a phobia diagnosis. We would anticipate a 

greater effect of exposure intervention for such a subset of patients.

Another limitation is that our design did not allow us to determine whether the observed 

decrease in catastrophizing and its association with a reduction in disability was a result of 

quota attainment or exposure in physical therapy, or from other cognitive interventions 

implemented during the rehabilitation program. Future studies should account for these 

limitations by including more focused interventions that isolate the potential “active” 

components of the interventions (eg, quota attainment or hierarchical exposure). Another 

limitation of this study is the relatively small sample size and potential for low statistical 

power. We do not believe type II error was a concern for our primary purpose of comparing 

graded exposure to graded exercise. The observed effects were very small (η2<0.05) for the 

group-by-time interactions related to pain intensity and disability. Therefore, the most 

appropriate conclusion is that there was likely no clinically or statistically meaningful 

difference between the 2 treatment groups over time. Indeed, the time effects were robust 

and indicated improvements for both groups. However, it is worth noting that the study 

might have lacked adequate power for our secondary purpose of investigating psychological 

factors, specifically for the FABQ-PA.

CONCLUSION

These data suggest that the exposure inherent in graded exercise may be sufficient to induce 

similar outcomes in pain intensity and disability. When psychological processes were 

considered, reductions in pain intensity were strongly associated with reduction of 
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depressive symptoms and reductions in disability were strongly associated with reductions 

in pain catastrophizing.
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KEY POINTS

FINDINGS

Graded exercise and graded exposure resulted in similar treatment outcomes for patients 

with chronic low back pain who received intensive, impairment-focused physical therapy 

within a multidisciplinary setting. Instead, improvements in pain intensity and disability 

were associated with changes in depressive symptoms and pain catastrophizing, 

respectively.

IMPLICATION

Physical therapists considering behavioral interventions for patients with chronic low 

back painin interdisciplinary settings should be aware that there were no differences in 

these treatment approaches. Instead, the goal to reduce depressive symptoms and pain 

catastrophizing may be more important than the selection of specific intervention 

approach.

CAUTION

This study lacked random assignment of treatments and a control group that received no 

treatment at all. Therefore, we cannot consider the absolute effects of these treatments. 

Also, this study took place in an interdisciplinary setting, so the results are best 

generalized to similar treatment environments.
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FIGURE 1. 
Change in pain intensity for graded exercise and graded exposure groups.
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FIGURE 2. 
Change in disability for graded exercise and graded exposure groups.
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FIGURE 3. 
Change in depressive symptoms has positive association with change in pain intensity 

ratings.
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FIGURE 4. 
Change in pain catastrophizing has positive association with change in disability score.
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TABLE 3

Demographic and clinical Summary of patients Participating in Graded Exercise and Graded Exposure 

Outcome Comparison

Variable
Total Sample
(n = 33)

Graded
Exercise (n = 15)

Graded Exposure
(n = 18) P Value

Sex .37

  Males 16 6 10

  Females 17 9 8

Age(y) 45.8 (10.3) 47.1 (11.9) 44.8 (9.1) .54

Education (y) 12.9 (2.2) 13.4(2.3) 12.5(2.2) .27

Smoking status (n smokers) 16 6 10 .38

Type of LBP (n work-related) 24 9 15 .11

Using opioid medication (n) 20 8 12 .31

Using antidepressant medication (n) 17 10 7 .15

Abbreviation: LBP, low back pain

J Orthop Sports Phys Ther. Author manuscript; available in PMC 2017 August 23.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

George et al. Page 24

TABLE 4

Treatment Summery For Primary Outcome And Psychological Measures*

P value

Graded
Exercise Group

Graded
Exposure Group Interaction† Time‡

Primary outcome measures

  Pain intensity (0–10) .81 <01

    Pretreatment§ 6.3 ± 1.2 4.6 ± 2.1

    Posttreatment§ 4.1 ± 2.5 2.6 ± 1.9

  Pain related disability (0–100) .44 <01

    Pretreatment 56.0 ± 13.9 43.3 ± 12.5

    Posttreatment 470 ± 171 38.0 ± 14.1

Psychologic measures

  Fear of pain (30–150) .25 .33

    Pretreatment 63.3 ± 18.1 80.6 ± 22.0

    Posttreatment 64.4 ± 22.0 677 ± 28.9

  Fear-avoidance beliefs, physical activity (0–24) .39 .08

    Pretreatment 15.8 ± 6.2 171 ± 5.6

    Posttreatment 14.4 ± 75 13.3 ± 6.9

  Fear-avoidance beliefs, work (0–42) .88 .78

    Pretreatment 33.7 ± 6.8 30.6 ± 12.3

    Posttreatment 32.6 ± 6.9 30.2 ± 10.3

  Kinesiophobia (13–52) .60 .10

    Pretreatment 30.0 ± 5.8 32.1 ± 7.0

    Post-treatment 26.0 ± 8.7 30.0 ± 9.1

  Pain catastrophizing (0–36) Pretreatment 18.7 ± 10.9 14.8 ± 10.0 .70 <.01

    Posttreatment 76 ± 8.9 5.9 ± 6.1

  Depressive symptoms (0–63) .92 <.01

    Pretreatment 23.3 ± 10.2 28.1 ± 15.7

    Posttreatment 6.5 ± 6.0 11.9 ± 10.9

*
All values reported as mean ± SD unless otherwise indicated.

†
Interaction refers to the P value for the group-by-time effect.

‡
Time refers to the P value for the pretreatment-posttreatment main effect.

§
Indicates significant group differences (P<.05).
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TABLE 5

Person Correlations Among Pain Intensity, Disability, and Psychologic Measures*

Change in: Change in Pain Intensity Change in Disability

Fear-avoidance beliefs (physical activity) −0.28 0.18

Pain catastrophizing −0.22 0.64†

Depressive symptoms 0.56* 0.27

*
Correlations represent associations among residualized change score for the appropriate variables.

†
Indicates P<.01.
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