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Abstract
The equivalency of behavioral interventions has led to the consideration of whether patient related
factors influence clinical trial outcomes. The primary purpose of this secondary analysis was to
determine if treatment preference and patient expectation were predictors of trial outcomes and if
selected patient satisfaction items were appropriate as outcome measures. Perceived effectiveness,
treatment preference and patient expectation were assessed before random assignment, and patient
satisfaction was assessed 6-months later. Patient preference was associated with perceived
effectiveness for those with no treatment preference and those preferring graded exposure. Higher
patient expectation was associated with higher perceived effectiveness ratings for all treatments in
the clinical trial. Patients with no strong treatment preferences had larger 6-month improvements in
pain intensity and disability, while patients with higher expectations had lower disability at baseline,
4-weeks, and 6-months. Patient satisfaction rates did not differ based on treatment received. Patient
satisfaction was highest with treatment delivery, and much lower with treatment effect. Patient
satisfaction was uniformly associated with expectations being met, but only satisfaction with
treatment effect was associated with lower pain and disability scores. These data support assessment
of treatment preference and patient expectation as predictors and patient satisfaction as an outcome
measure in LBP clinical trials.

Introduction
Conservative interventions often have equivalent effects for patients with low back pain (LBP).
Specific to the purposes of the current study, individual clinical trials have highlighted the
effectiveness of behavioral interventions for LBP, 12,18,21,22,29,30,36,43 but there are also
numerous null trials for behavioral interventions.19,38,42 Reviews for behavioral interventions
reflect this ambiguity, with a Cochrane review for chronic LBP indicating no additional benefit
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from behavioral treatment in comparison to exercise or other usual treatments.39 In contrast,
a clinical practice guideline from the American College of Physicians and American Pain
Society includes cognitive and behavioral therapies as a recommended treatment for chronic
LBP.3 The equivalency of behavioral interventions for LBP has led to the consideration of
whether patient related factors influence clinical trial outcomes.

Preference and expectation are factors that have been explored for their influence on outcomes
in LBP clinical trials. Preference could potentially influence outcome by preventing individuals
with strong treatment preferences from ever enrolling in trials or by having individuals receive
unmatched treatment after randomization.11,45,46 A working hypothesis for those enrolled in
trials is that receiving unmatched treatment has a greater probability of experiencing worse
outcomes in comparison to those receiving matched treatment.11,45,46 Expectation refers to
the beliefs the patient has regarding the potential benefit of the treatment and can be measured
in either general terms of outcome or as it relates to a specific intervention.40 The importance
of expectation for LBP clinical trials has been highlighted as higher pre-treatment expectations
were predictive of improved outcomes in previous pain studies.32,23,26,27,4,37,28

Preference and expectation are predictors of interest, while patient satisfaction has been
highlighted as an important outcome measure for clinical trials of LBP. Assessment of
satisfaction provides patient perspective on the treatment episode as a compliment to traditional
outcome measures (e.g. pain intensity and disability). Previous studies suggest patient
satisfaction is a multidimensional construct, consisting of satisfaction related to treatment
delivery and satisfaction related to treatment effects.2,16,13,20 Interestingly, previous studies
suggest that satisfaction with treatment delivery is frequently quite high, while satisfaction
with treatment effects is lower.13,20,7,33,49 Therefore, it may be important to separately assess
satisfaction with treatment delivery and treatment effects when determining clinical outcomes.

The current study is a secondary analysis of preference, expectation, and satisfaction for
individuals participating in a randomized trial of behavioral physical therapy interventions for
acute and sub-acute LBP.14 Treatment preference and patient expectation were assessed at
baseline and used as predictors. We hypothesized that patients with matched treatment
preference (i.e. randomly assigned to their preferred treatment) would have a) higher perceived
effectiveness ratings for their preferred treatment and b) better pain and disability outcomes in
comparison to those with unmatched treatment preference. We further hypothesized that
patients with higher treatment expectations (i.e. expecting greater symptom relief) would have
a) higher perceived effectiveness ratings for all treatments and b) better pain and disability
outcomes in comparison to those with lower general treatment expectation. Satisfaction was
assessed at 6-month follow-up and was used as an outcome measure. We determined if
satisfaction rates differed based on a) type of treatment received in the trial and b) whether the
focus was on treatment delivery or treatment effect. We hypothesized that similar satisfaction
rates would be observed for each treatment group and that patients would rate satisfaction with
treatment delivery higher than treatment effect. We also determined what factors differentiated
between satisfied and unsatisfied individuals. From our previous work, we hypothesized that
satisfaction with treatment delivery would be associated with expectation being met, while
satisfaction with treatment effect would be associated with expectation being met and lower
pain and disability scores13

Materials and Methods
Overview

This study was a planned secondary analysis of a randomized trial comparing physical therapy
to physical therapy supplemented with graded activity or graded exposure for patients with
acute and sub-acute LBP.14 The study was conducted at the University of Florida and affiliated
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outpatient physical therapy clinics. The study was approved by the University of Florida
Institutional Review Board, and all subjects provided informed consent before participating in
this study.

Subjects
Inclusion and exclusion criteria were based on guidelines from the Quebec Task Force on
Spinal Disorders (QTFSD).41 For purposes of this study acute and sub-acute LBP were
operationally defined as reporting current symptoms for 1 – 24 weeks and chronic LBP was
defined as reporting current symptoms for greater than 24 weeks. Consecutive patients seeking
treatment for LBP at University of Florida affiliated clinics were recruited and screened for
eligibility. Inclusion criteria were patients aged between 15 and 60 with acute/sub-acute LBP
with or without radiating symptoms. Patients had to have the ability to read and speak English
because of the number of questionnaires. Exclusion criteria were patients with chronic LBP,
signs of nerve root compression, lumbar spinal stenosis, and post-operative lumbar spine
surgery. Patients were also excluded for pregnancy, osteoporosis, and spinal disorders related
to metastatic disease, visceral disease, or fracture.

Intervention
Patients that met the eligibility criteria provided informed consent and were then treated for 4-
weeks by licensed physical therapists according to their random assignment of physical therapy
alone, physical therapy with graded activity, or physical therapy with graded exposure. Patients
were re-assessed by a blinded evaluator 4-weeks after randomization and completed mail
follow up for self-report questionnaires at 6-months. The primary analysis of the trial indicated
no differences at 4-weeks or 6-months for the primary outcome measures.14 Therefore, patients
were analyzed as a single cohort for this study, unless otherwise indicated.

Measures
Perceived effectiveness—Patient rating of perceived effectiveness for each treatment was
obtained using a numerical rating scale (NRS) ranging from “0” (not at all effective) to
“100” (most effective possible). Patients separately rated the effectiveness of physical therapy,
physical therapy with graded activity, and physical therapy with graded exposure prior to
random assignment.

Treatment preference—Preference was assessed categorically by having the patient
indicate which treatment they would prefer if given the choice.11,45,46 Patients were also given
the option of selecting “no strong preference for any treatment”. Preference selection was made
before treatment randomization, resulting in 3 possible categories after randomization had
occurred – matched treatment preference, unmatched treatment preference, and no treatment
preference. These 3 categories were used as variables in the subsequent data analysis.

Patient expectation—Patient expectation of complete symptom relief was rated using 2
selected individual items from a LBP outcome assessment tool.5 At baseline patients rated their
expectations for complete symptom relief (1 – “Not at all likely” to 5 – “Extremely likely”).
Patients indicating symptom relief was “extremely likely” or “very likely” were categorized
in the higher expectation group, while all other responses were categorized in the lower
expectation group. At 6-months patients rated whether their expectations for symptom relief
had been met (1 – “Definitely not” to 5 – “Definitely yes”).

Patient satisfaction—At 6-months patient satisfaction was assessed via patient response to
3 items from the aforementioned LBP outcome assessment tool.5 The first item was “Would
you have the same physical therapy treatment again if you had the same condition?” (1 –
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“Definitely not” to 5 – “Definitely yes”). The second item was “How would you rate the overall
results of your physical therapy treatment for your back or leg pain?” (1 – “Terrible” to 6 –
“Excellent”). The third item was “If you had to spend the rest of your life with the symptoms
you have right now, how would you feel about it?” (1 –“Very dissatisfied” to 5 – “Very
satisfied”). Patients indicating 6-month satisfaction higher than the neutral rating were
categorized as “satisfied” while those rating neutral or lower were categorized as “unsatisfied.”
Our previous work has indicated that the first 2 items were indicative of satisfaction with
treatment delivery, while the third item was indicative of satisfaction with treatment effect.13

Pain intensity—Patients rated their pain intensity using an NRS ranging from “0” (no pain)
to “10” (worst pain imaginable).24 Patients rated pain intensity over 3 conditions, the present
pain intensity, the worst pain intensity over the past 24 hours, and the best pain intensity over
the past 24 hours. These 3 ratings were summed and divided by 3 (arithmetic mean) for use in
data analyses.25

Disability—Disability was assessed with the Oswestry Disability Questionnaire (ODQ),
which has been recommended as appropriate outcome measure for self-report of disability.8,
9 The ODQ has 10 items that assess how LBP affects common daily activities, for example
sitting, standing, and lifting. The ODQ has a range of 0 (no disability due to back pain) to 100
(completely disabled due to back pain), so higher scores indicate higher disability from LBP.

Data Analysis
Descriptive analyses were generated and reported in the appropriate metric for continuous and
categorical variables. The analyses for comparing baseline effectiveness ratings based on
treatment preference category and expectation ratings involved separate repeated measures
ANOVA models. These models had treatment preference or patient expectation as the between
group factor, type of treatment as the within subjects factor, and perceived effectiveness ratings
as the dependent variable. The analysis for the influence of treatment preference category and
patient expectation ratings on pain intensity and disability also involved separate repeated
measures ANOVA models. These models had treatment preference category or patient
expectation rating as the between group factor, time (baseline, 4-week, and 6-months) as the
within subjects factor, and pain intensity or disability scores as the dependent variable.
Satisfaction at 6-months based on treatment received was investigated with chi-square
analyses. Individuals satisfied at 6-months were compared to unsatisfied individuals by
independent t-test on pain intensity, disability, and whether treatment expectations had been
met.

Results
Descriptive statistics for this sample are reported in Table 1. Baseline data was used for the
effectiveness rating analyses (n = 105), while the subsequent analyses were limited to those
subjects providing complete 6-month data (n = 72). There were no statistical differences
between those providing 6-month data and those not for age, sex, baseline pain intensity ratings,
and baseline disability scores (Table 1). Specific to the purposes of this paper, there were also
no baseline differences for perceived effectiveness ratings, treatment preference, or patient
expectation for those providing 6-month data and those not (Table 1).

Perceived effectiveness
There was a group × type of treatment interaction for perceived effectiveness ratings (F6,178 =
4.6, p < 0.01) in the treatment preference model (Figure 1). The nature of the interaction was
that patients indicating preference for physical therapy alone or no treatment strong preference
had statistically similar effectiveness ratings across the 3 treatment options. Patients indicating
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preference for graded activity had similar perceived effectiveness ratings for physical therapy
alone and graded activity, with significantly lower effectiveness ratings for graded exposure.
Patients indicating preference for graded exposure had highest effectiveness ratings for graded
exposure, with lower ratings for graded activity and physical therapy alone. There was no group
× type of treatment interaction for perceived effectiveness ratings (F2, 186 = 0.1, p = 0.91) in
the patient expectation model (Figure 2). However, there was a significant between group main
effect (F1, 93 = 38.7, p < 0.01) indicating higher patient expectation was related with higher
perceived effectiveness ratings for all treatment categories.

Treatment preference
There were group × time interactions for the treatment preference models for pain intensity
(F4,134 = 3.2, p = 0.02) and disability (F4,134 = 3.6, p < 0.01). The nature of the interaction was
such that patients with no treatment preference had the largest 6-month improvements for pain
intensity and disability scores. In contrast, patients with matched and unmatched treatment
preference had similar 4-week and 6-month improvements for pain intensity and disability
scores (Table 2).

Patient expectation
There were no group × time interactions for the patient expectation models for pain intensity
(F2,136 =0.1, p = 0.92) and disability (F2,136 = 0.3, p = 0.77). For pain intensity there was a
large main effect for 6-month improvement in pain intensity (F2,136 = 53.7, p < 0.01) with no
group difference based on higher or lower expectation ratings (F1,68 = 0.5, p = 0.49). For
disability there was a large main effect for 6-month improvement in disability (F2,136 = 42.2,
p < 0.01). There was also a main effect for higher and lower expectation ratings (F1,68 = 5.5,
p = 0.02). Patients with higher treatment expectations had lower disability scores at baseline,
4-weeks, and 6-months (Table 2).

Patient satisfaction
The treatment delivery items resulted in higher satisfaction ratings, with 90.3% indicating they
would select the same treatment again and 87.5% indicating satisfaction with overall treatment
results. In contrast, the treatment effect item was associated with a lower satisfaction rate, with
only 45.8% indicating satisfaction with current symptoms for rest of life. Furthermore, patient
satisfaction rates did not differ based on treatment received (Table 3). All treatment groups
reported high satisfaction on the treatment delivery items (86% – 96%), while simultaneously
reporting lower satisfaction on the treatment effect item (36% – 50%). Patients satisfied with
treatment delivery were more likely to have had expectations met (p < 0.05), but had similar
levels of 6-month pain intensity and disability scores (p > 0.05). In contrast, patients satisfied
with the treatment effect were more likely to have had expectations met and also reported lower
6-month pain intensity and disability scores (p < 0.05).

Discussion
This study was a planned secondary analysis of a clinical trial for physical therapy
supplemented with behavioral interventions for acute and sub-acute LBP.14 Preference and
expectation have been previously cited as potentially important influences for LBP clinical
trials.26,17,37,10 The current study adds to the existing literature by investigating these factors
in a clinical trial of physical therapy supplemented with behavioral interventions. These data
support the continued assessment of treatment preference and patient expectation in LBP
clinical trials, and provide additional information on how these factors potentially influence
treatment outcomes.
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Although this study was primarily clinically oriented, there are some theoretical implications
to consider from these data. Previous attention has focused on treatment preference or patient
expectations, without much attention on why these decisions were made. We obtained
concurrent perceived effectiveness ratings for trial treatments and used these ratings to
investigate our theoretical assumption that preference and expectation decisions would largely
be determined by perceived effectiveness ratings. That is, we expected patients to give higher
perceived effectiveness ratings to treatments they preferred. We also expected perceived
effectiveness ratings to be associated with treatment expectations.

These data partially supported our theoretical assumptions and provided novel information on
why treatment preference and patient expectation decisions are made. First, it should not be
assumed that patient preference is predominantly determined by the perceived effectiveness
of treatments. In this trial we observed that preference decisions varied based on treatment
options, and in some cases the preferred treatment was not associated with the highest perceived
effectiveness ratings (i.e. physical therapy alone or supplemented with graded activity).
Second, the pattern for patient expectation and perceived effectiveness was more predictable.
In this trial we observed individuals with higher expectations had higher perceived
effectiveness, regardless of the treatment.

Collectively these results support a theoretical model in which patient expectation has a
stronger link with perceived effectiveness, in comparison to treatment preference. While these
findings are interesting, there are some other factors to consider when interpreting the perceived
effectiveness ratings. In this sample of individuals with acute and subacute LBP even those
with low treatment expectations had fairly high perceived effectiveness ratings (Figure 2),
suggesting this cohort perceived all potential treatment options to have some merit. Also, we
did not collect information on other potentially important variables that would factor into
preference and expectation ratings, such as familiarity with treatment, prior treatment
experiences, and perceptions of health care providers. Future research in this area will include
more complex theoretical models to determine predictors of treatment preference and patient
expectation.

Our data suggested that treatment preference and patient expectation have the potential to
influence outcomes for clinical trials of physical therapy supplemented with behavioral
interventions. For treatment preference we observed a different relationship than what has been
previously hypothesized.45,46,11 and what we hypothesized for this analysis. The largest pain
intensity and disability improvements were associated with those having no strong treatment
preference. This provides a preliminary indication that individuals without pre-set impressions
of behavioral treatments may experience a better response in comparison to those with definite
preferences. Other studies have provided mixed support that random assignment to a preferred
treatment results in better LBP clinical trial outcomes.26,10,35 One trial found that patients
preferring massage or acupuncture did better when randomly assigned to receive those
treatments.26 In contrast, another trial reported patient preference did not influence pain
intensity and disability outcomes for those receiving an education and exercise program.35 A
trial that randomly assigned patients to usual care or choice of complementary or alternative
treatments reported no difference on clinical outcomes of pain and disability.10 Converging
evidence comes from a clinical trial of treatments for patients with whiplash associated disorder
which reported no improved pain and disability outcomes when patients were randomly
assigned to preferred their preferred treatment.44

Direct comparisons from the current analysis to the previously cited studies are difficult
because of methodological differences in preference options. For example, it was not an option
to allow individuals to select a “no strong treatment preference” category in some studies10,
35 while our data suggest that no preference may be an important issue to consider. Another
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important methodological difference in the current analysis was the use of behavioral
interventions, while other studies used an education and exercise program35 or complementary
and alternative therapies.26,10 The previously cited studies and this current analysis differ
substantially in important areas, but they do provide empirical evidence that supports26 and
refutes35,10 the prevailing hypothesis that receiving treatment matched to preference enhances
outcomes. Therefore the influence of treatment preference may be more complex than
originally thought and more studies are necessary to further define its effect on clinical
outcomes. Our data suggest continued investigation of individuals stating no strong treatment
preference may be warranted for behavioral interventions.

In our data higher patient expectation was associated with lower disability, but not with lower
pain intensity scores. Specifically, patient expectation had a main effect on disability as no
interaction effect was observed. Patients with higher expectations had lower baseline, 4-week,
and 6-month disability scores in comparison to those with lower expectations. The absolute
improvement in disability scores was similar between higher and lower patient expectation
groups.. These findings are in contrast to a secondary analysis from Myers et al37 which
indicated that individuals with higher expectations had larger improvements in disability.
These data provide another example of how patient expectation can potentially be associated
with clinical trial outcomes. This relationship of patient expectation and disability level is
consistent with experimental and neuroimaging data indicating a feedback loop operates to
reinforce interpretations of repeated sensory experiences to fit expectations.47 In this
theoretical model patients’ interpretation of each sensory experience is consistent with pre-
treatment expectations, with increasing effect from each subsequent experience.

Patient satisfaction is a patient outcome of interest1,15,13,20 and these analyses supported our
proposed hypotheses. The 6-month satisfaction rates did not differ based on treatment received
for any of the satisfaction items. These rates were very high for the 2 treatment delivery items
(88% and 90%), while much lower rate for the treatment effect item (46%). This discordant
relationship in satisfaction ratings has been reported in previous pain studies.13,20,6,34,48 The
data in this analysis provide additional evidence that, paradoxically, individuals can report
satisfaction with treatment delivery while simultaneously reporting low satisfaction with
treatment effects. Exploration of differences in the patient satisfaction ratings supported
observations from our previous study using these same 3 satisfaction items in a previous LBP
clinical trial.13 Patient satisfaction with treatment delivery and effect were both strongly
associated with treatment expectations being met at 6-months. However, only satisfaction with
treatment effect was associated with lower 6-month pain intensity and disability. These data
provide evidence that comprehensive assessment of patient satisfaction should distinguish
treatment delivery and effect especially if the goal is to link patient satisfaction to the resolution
of symptoms. Satisfaction with treatment delivery may only be capable of discerning whether
patient expectations were met while satisfaction with treatment effect was additionally
associated with lower pain intensity and disability levels.

This study has several limitations that should be considered when interpreting these results.
First, we focused only on perceived effectiveness ratings because we thought it the most
proximal reason for individuals to make treatment preference and expectation decisions. It is
very likely that these decisions are influenced by other factors that were not accounted for in
our analysis. For example, a recent study in a surgical cohort indicated preference for surgery
was not related to gender or race, but was related to age, education level, pain levels, and
duration of symptoms.31 Second, this study focused on pain intensity and disability and we did
not include subsequent healthcare utilization. This means we could not investigate if patient
satisfaction was related to continued healthcare use, as has been previously hypothesized.40

Other limitations include that there were low numbers of subjects that indicated preference for
physical therapy with graded exposure in comparison to the other treatments and that our patient
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expectation measure was of general expectations, not those specific to the treatment being
received. Also, our measure of expectation allowed for only high and low expectations to be
determined and this scaling did not match our disability and pain outcome measures. Future
studies should attempt to use similar scaling for expectation and outcome measures. Last, this
study was a secondary analysis of a clinical trial and although these were a priori analyses,
they were not the primary focus of the original study.

Conclusion
These data support assessment of treatment preference and patient expectation as predictors
and patient satisfaction as an outcome measure in LBP clinical trials. Patient expectation was
strongly associated with perceived effectiveness ratings while treatment preference was not.
Patients without a strong treatment preference had larger improvements in 6-month pain
intensity and disability outcomes, in comparison to those receiving matched or unmatched
treatment. Patients with higher treatment expectations had lower disability scores during
baseline, 4-week, and 6-month assessments. 6-month satisfaction rates did not differ based on
treatment received and higher rates were associated with treatment delivery items. Only the
satisfaction with treatment effect item was associated with lower 6-month pain intensity and
disability scores, indicating a need to separately assess treatment delivery and effect.

Perspective

These data indicate treatment preference potentially impacts rate of improvement for
patients with low back pain. Patient expectation did not impact rate of improvement, but
those with higher expectations had lower pain and disability scores throughout the trial.
Optimal assessment of patient satisfaction should include items that separately consider
treatment delivery and effect.
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Figure 1. Perceived Effectiveness Ratings Based on Treatment Preference
Figure Key
Y-axis indicates perceived effectiveness rating of treatment (0 – 100)
PT = physical therapy, GA = physical therapy with graded activity, GX = physical therapy
with graded exposure, and NP = no strong treatment preference
Error bars = 1 standard deviation
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Figure 2. Perceived Effectiveness Ratings Based on Patient Expectation
Figure Key
Y-axis indicates perceived effectiveness rating of treatment (0 – 100)
Low Exp = low expectation of symptom relief, High Exp = high expectation of symptom relief,
PT = physical therapy, GA = physical therapy with graded activity, GX = physical therapy
with graded exposure, and NP = no strong treatment preference
Error bars = 1 standard deviation
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Table 1

Baseline Characteristics for Subjects Included in this Analysis

Variable Total Sample
(n = 105)

6-Month Data
(n = 72)

No 6-Month Data
(n = 33)

p-value

Age* 37.2 (14.5) 38.6 (14.8) 34.1 (13.4) 0.136

Sex^
(# of female subjects)

69 50 19 0.172

Prior history of LBP^
(# with prior history)

66 46 20 0.353

Leg pain with LBP^
(# with leg pain)

46 30 16 0.876

Duration of LBP^
(# of weeks present episode)

7.5 (6.1) 7.1 (6.1) 8.3 (6.2) 0.323

Pain intensity
(0 – 10 NRS)

4.7 (2.1) 4.7 (2.1) 4.8 (2.0) 0.710

Disability
(0 – 100 ODQ score)

29.5 (16.2) 29.3 (15.1) 29.9 (18.4) 0.835

Perceived Effectiveness

Physical therapy only
(0 – 100 NRS)

83.5 (16.6) 83.3 (17.6) 84.0 (14.1) 0.840

Graded activity
(0 – 100 NRS)

85.7 (16.0) 84.5 (17.2) 88.5 (12.8) 0.252

Graded exposure
(0 – 100 NRS)

79.4 (20.8) 78.8 (21.0) 81.3 (20.4) 0.593

Treatment Preference* 0.461

Physical therapy only 18 10 8

Graded activity 39 28 11

Graded exposure 7 1 6

No preference 39 26 13

Patient Expectation 0.532

High expectation 82 55 27

Low expectation 23 17 6

All values are reported as mean (standard deviation) or number

P-values are comparison of those providing 6-month follow-up and those not providing 6-month follow-up (t-tests for continuous data and chi-square
for categorical data)

LBP = low back pain, NRS = numeric rating scale, ODQ = Oswestry Disability Questionnaire

*
2 with missing data
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Table 3

6-Month Satisfaction Rates for Patients Participating in Behavioral Physical Therapy Interventions Clinical Trial

Physical
Therapy

Physical Therapy
with
Graded activity

Physical Therapy
with
Graded Exposure

p-value

Follow-up completed 26 (77%) 22 (63%) 24 (73%) .439

Would select same treatment
again^

24 (92%) 20 (91%) 21 (88%) .842

Overall rating of positive
treatment effect^

23 (89%) 19 (86%) 21 (88%) .976

Satisfied with symptoms if
present rest of life*

13 (50%) 8 (36%) 12 (50%) .564

Significance across treatment groups tested with chi-square test

^
Response related to satisfaction with treatment delivery

*
Response related to satisfaction with treatment effect
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