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Objectives: The purpose of this secondary analysis was 1) to examine patient expectations related to a
variety of common interventions for low back pain (LBP) and 2) to determine the influence that specific
expectations about spinal manipulation might have had on self-report of disability.
Methods: We collected patients’ expectations about the benefit of specific interventions for low back pain.
We also collected patients’ general expectations about treatment and tested the relationships among the
expectation of benefit from an intervention, receiving that intervention and disability-related outcomes.
Results: Patients expected exercise and manual therapy interventions to provide more benefit than surgery
and medication. There was a statistical association between expecting relief from thrust techniques and
receiving thrust techniques, related to meeting the general expectation for treatment (chi-square: 15.5, P 5

0.008). This was not the case for patients who expected relief from thrust techniques but did not receive it
(chi-square: 6.9, P 50.4). Logistic regression modeling was used to predict change in disability at treatment
visit 5. When controlling for whether the general expectations for treatment were met, intervention assignment
and the interaction between intervention assignment and expectations regarding thrust techniques, the
parsimonious model only included intervention as the significant contributor to the model (P , 0.001). The
adjusted odds ratio of success comparing thrust techniques to non-thrust in this study was 41.2 (11.0, 201.7).
Discussion: The findings of this secondary analysis indicate that patients seeking intervention for LBP
expect active interventions and manual therapy to significantly help improve their pain more than
interventions like traction, rest, surgery, or medication. Additionally, in patients who meet the clinical
prediction rule for good prognosis when managed with thrust techniques, treating with thrust techniques is
more important than matching treatment to patient expectation.
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Introduction
Patient expectations, in the healthcare setting, are a

set of beliefs regarding treatment and clinical out-

comes associated with that treatment. These beliefs

include what the patient wants to happen during

treatment (ideal expectation), what the patient

believes is going to occur (predicted expectation),

and what the patient thinks should occur (normative

expectation).1 Patient expectations are influenced by

a range of individual demographic (sex,2–4 education

level,2,4 age,2,3 and race3) and psychological (fear5

and depression4,5) factors, as well as prior experiences

of the patient.

A recent systemic review of patient expectations

indicates that these expectations are related to a wide

variety of different outcomes ranging from medica-

tion use to distance walked after surgery for

conditions ranging from alcoholism to musculoske-

letal pain conditions.6 In patients with low back pain

(LBP), associations between expectations and func-

tional outcome have been shown in several studies.7,8

For example, Myers et al. tested whether expectations

for recovery from acute LBP measured at the initial

evaluation were related to self-report of disability in

patients participating in a trial comparing usual

medical care to a combination of usual care and

complementary and alternative medicine interven-

tions (chiropractic, acupuncture, or massage). In that

study, the general expectation for improvement was
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associated with improvements in self-report of dis-

ability at 5 and 12 weeks after beginning treatment.8

In a different trial of interventions for LBP, partici-

pants with higher expectations for the treatment they

received had greater improvements in reported func-

tion, that is, improvement was dependent on whether

the patient expected the treatment to help regardless of

which treatment the patient received.7

This evidence suggests that incorporation of

patient expectations into an evidence-based plan of

care can potentially improve the outcomes related to

that care. Recent work in manual therapy research

has examined factors that are associated with

favorable prognosis for patients managed with

manual therapy.9–13 However, despite the potential

influence of expectation, these have not been routi-

nely assessed in the literature assessing manual

therapy outcomes. In this current study, we per-

formed a secondary analysis of data from a

randomized controlled clinical trial of interventions

for LBP comparing two types of manual therapy: a

thrust technique characterized by high velocity low

amplitude movements (stress management training,

SMT) and a non-thrust technique of lower velocity.14

Our first goal was to examine patient expectations

related to a variety of common interventions for

LBP. These were the expectations that patients had

prior to beginning the physical therapy program. Our

second goal was to determine the influence that

specific expectations about SMT might have had on

the patient outcomes in that primary trial. Predicted

expectation for a specific intervention corresponds to

clinical outcomes in individuals experiencing muscu-

loskeletal pain.7 Subsequently, interventions asso-

ciated with higher predicted expectation may be

inherently more effective than those for which

patients have lower predicted expectations.

Methods
We performed a secondary analysis of data from a

randomized controlled clinical trial14 comparing

three interventions for patients who met the criteria

of a validated clinical prediction rule (CPR).15

Patients were recruited from four clinics in different

geographic regions of the USA. The recruitment

methods and description of the trial have been

previously described.14

Participants
Patients with a report of LBP (with or without lower

extremity symptoms) were recruited over a 28-month

period (June 2005–September 2007). For patients to

be eligible, they had to have a modified Oswestry

Disability Questionnaire16 score of . 25%, be

between 18 and 60 years of age, and to be positive

for the validated spinal manipulation CPR using the

originally published criteria.15 Exclusion criteria

included the presence of any red flags (i.e. tumor,

metabolic diseases, RA, osteoporosis, prolonged

history of steroid use, etc.), signs consistent with

nerve root compression (reproduction of low back or

leg pain with straight leg raise at less than 45u, muscle

weakness involving a major muscle group of the

lower extremity, diminished lower extremity muscle

stretch reflex, or diminished or absent sensation to

pinprick in any lower extremity dermatome). Other

exclusion criteria included prior surgery to the

lumbar spine and current pregnancy. This study

was approved by the Institutional Review Boards

at Andrews Air Force base, San Antonio, TX,

USA; Concord Hospital, Concord, NH, USA;

Intermountain Healthcare, Salt Lake City, UT,

USA; and the University of Southern California,

Los Angeles, CA, USA. All patients provided

informed consent before their enrollment in the

study. The primary trial was registered with

ClinicalTrials.gov (NCT00257998).14

Interventions
In the primary study, participants were randomly

assigned to one of three groups, two of which were

thrust techniques and the other was a non-thrust

intervention.14 In addition to receiving the manual

therapy interventions, patients were instructed at the

first and second visit to perform anterior and

posterior tilting in a pain free range.14 On the third

visit, patients began the strengthening and stabiliza-

tion exercise program used in the validation of the

CPR.15 No other interventions were received.

Data collection
In addition to the demographic information and the

primary outcome measures collected for the original

trial, participants completed additional question-

naires. We measured two sets of expectations:

expectations of benefit related to a specific interven-

tion, and general or overall expectations about

treatment. The participants’ expectation of benefit

related to a specific intervention was assessed before

beginning treatment by asking them to consider the

following statement: ‘I believe … will significantly

help to improve this episode of my back pain’.

Participants used a five-point Likert scale anchored

at one end with ‘completely disagree’ and at the other

with ‘completely agree’ to rate 10 interventions

routinely used in rehabilitation practice. The list of

interventions included aerobic exercise, manipula-

tion, massage, medication, modalities, range of

motion exercises, rest, traction, strengthening exer-

cises, and surgery.

Separate from the expectations of benefit asso-

ciated with specific interventions, we were also

interested in participants’ overall (general) expecta-

tions for treatment of their LBP. First, at the initial

evaluation, we asked participants ‘What results do

you expect from your treatment?’ related to complete

relief from symptoms (pain, stiffness, swelling,

numbness, weakness, and instability). Participants

Bishop et al. Patient expectations of benefit from common interventions

Journal of Manual and Manipulative Therapy 2011 VOL. 19 NO. 1 21



used a five-point Likert scale anchored with ‘defi-

nitely yes’ to ‘definitely not’ to indicate their general

expectation for physical therapy. To determine

whether these expectations were met during treat-

ment, patients completed another questionnaire at

the fifth treatment visit (4 weeks) considering the

question: ‘Were your expectations for treatment

met?’ and rating this using a Likert scale ranging

from ‘not at all’ to ‘totally.’

Analysis
For analyses of expectations for a specific interven-

tion, the categories ‘completely’ and ‘somewhat’ were

collapsed resulting in three categories of response for

each intervention (high, neutral, and low expecta-

tion). We were interested in patient predicted

expectations for common physical therapy interven-

tions in the treatment of individuals experiencing

LBP related to the primary interventions used in the

trial, namely, SMT. Therefore, we compared expec-

tations for SMT to other interventions using

Wilcoxon ranks testing. Given the large number of

comparisons, we planned to conservatively correct

for a type 1 error.

Next, we examined the association between specific

expectations about SMT and outcomes. First, we

examined whether a participant’s baseline general

expectation for treatment was met by the fifth visit to

physical therapy. We used a three-way Pearson’s chi-

square test (group6belief6expectation met) to test

the association between patient specific expectation

regarding SMT and the intervention assignment; that

is, we examined whether matching expectation to the

intervention improved the odds of meeting the

general expectation of having complete relief.

Then we tested the relationship between expecta-

tions and the patients’ self-reports of disability. In the

primary study, patients were classified as having a

‘successful outcome’ if the Oswestry Disability Index

decreased 50% from baseline by visit 5 (week 4).14

The unadjusted univariate association between a

participants specific expectations about SMT and

‘successful outcome’ was calculated using chi-square

tests. We also examined the association between

‘successful outcome’ and whether a participant’s

general expectation about treatment was met.

Variables showing near significant (P , 0.10)

univariate associations with the outcome were

entered as independent variables into a multivariate

analysis. Successful outcome was used as the response

variable in a generalized linear model (logit link

function). Predictor variables included belief that

manipulation would improve the episode of pain,

whether general expectations were. In addition, we

wanted to include a variable representing the inter-

action between group assignment (thrust vs non-

thrust) and specific expectation of benefit. A term was

calculated using the simple product of the binary

variables, and intervention group was entered.

Results
A total of 112 patients (mean age: 40.4 years; 49%

female) met the inclusion criteria of the primary study

and agreed to participate. Sixty-one patients were

recruited from New Hampshire, 33 from Utah, 16

from Los Angeles, and 2 from the Military Health

Care System. Baseline characteristics of the partici-

pants are summarized in Table 1. There were no

differences in the characteristics of the patients in

each of the intervention groups, including the

expectation of benefit from SMT.

Expectations regarding specific interventions for
LBP
The expectations of benefit for the common inter-

ventions are summarized in Fig. 1. In general,

exercise and manual therapy interventions were

expected to provide more benefit than surgery and

medication. More than a quarter of the patients

completely agreed that strengthening and stretching

would provide the greatest relief for their current

episode of LBP. In contrast, less than 5% of

participants completely agreed that medication or

surgery would provide relief. Statistically, strengthen-

ing, stretching, massage and aerobic exercise were all

perceived to be more likely to provide relief than

SMT (P , 0.001 for all comparisons). SMT was

perceived to be more likely to provide relief than

Table 1 Baseline demographics and self-reported variables for the intervention groups. Data are presented as mean and
standard deviation unless otherwise indicated

Thrust Non-thrust

P valuen575 n537

Age (years) 40.4¡11.4 40.1¡11.9 0.916
Gender (female) (%) 52 51 0.948
BMI (kg/m) 27.5¡4.7 26.5¡3.9 0.297
Average pain (11-point numeric rating scale) 5.3¡1.2 5.1¡1.3 0.440
Symptom duration (days) 49.4¡33.8 51.2¡37.4 0.794
Oswestry disability index 36.1¡7.8 34.4¡7.6 0.268
Number of previous episodes 1.4¡1.2 1.3¡1 0.808
Proportion receiving workers compensation (%) 9 16 0.349
Believe manipulation will help 63% 52% 0.407
Successful outcome by visit 5 (%) 84 19 ,0.001

Note: P values represent the probability of difference tested using independent t-tests.
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treatments such as traction, rest, medication, and

surgery.

Association between expectation about SMT and
general expectation for treatment
General expectations for treatment were assessed at the

fifth visit by asking patients the question: ‘Were your

expectations for treatment met?’ The proportion of

patients for whom these general expectations were met

was 52% (Table 2). The association between predicted

expectation for the specific intervention and whether

general expectations were met was tested by performing

chi-square analyses layered by type of intervention. The

results indicated a statistical association between

expectation of relief from SMT (chi-square: 15.5, P 5

0.008), but no association for patients who expected

relief from SMT but did not receive it (chi-square: 6.9, P

5 0.4). Furthermore, there was weak evidence of an

association between having expectations met and

experiencing successful outcome at visit 5 (chi-square:

11.9, P 5 0.065).

Association between successful outcome and
expectations
The univariate association between the specific

expectation for SMT and a successful outcome was

not significant (P 5 0.063). Nor was the association

between meeting expectations for treatment and a

successful outcome (P 5 0.065). However, both were

within the threshold set for the multivariate analysis

and therefore included in the multivariate model.

The unadjusted odds ratio for successful outcome

related to expectation of improvement from SMT

compared to the expectation that SMT would not

result in improvement was 3.6 (1.0, 12.9; P 5 0.05).

When this was adjusted to control for whether the

general expectations for treatment were met, group

assignment, and the interaction between group

assignment and expectations regarding SMT, the

parsimonious model only included group assignment

as the significant contributor to the model (P ,

0.001). The full model is presented in Table 3.

Discussion
The primary finding of this secondary analysis was

that patients seeking intervention for LBP expect

active interventions and manual therapy to signifi-

cantly help improve their pain more than interven-

tions such as rest, modalities, or medication.

International guidelines for the management of LBP

direct practitioners to adopt active intervention

programs.17,18 Our finding that patients have highest

expectations of relief attached to these interventions

should encourage rehabilitation professionals to

continue to advocate for such programs. Similarly,

Figure 1 Patients’ expectations that they will experience improvement in their pain ranked by the proportion of agreement.

*P,0.001, different from manipulation.

Table 2 Responses to the question regarding whether general expectations for treatment were met by the fifth visit

Believe manipulation will help

SMT Non-SMT

No Yes Total No Yes Total

Not at all 0 0 0 1 2 3
Far from it 3 2 5 0 1 1
Not quite 1 2 3 1 3 4
More or less 5 0 5 3 4 7
Quite a bit 6 16 22 4 4 8
Almost totally 2 12 14 2 4 6
Totally 7 5 12 4 0 4
Total 24 37 61 15 18 33
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the finding that patients attach lower expectations of

benefit to modalities and rest should encourage

clinicians to de-emphasize use of these passive

interventions in patient management. Not only is

there limited evidence of the effectiveness of these

interventions for patients with acute LBP,19 the

results of our study indicate that patients in this

clinical trial did not expect these interventions to

provide relief.

The low expectation of benefit, particularly for

modalities, may also present a quandary for investi-

gators performing experimental studies. Often mod-

alities, such as subthermal ultrasound,20 or detuned

laser,21 have been used as sham treatments in trials

of manual therapy interventions. The effectiveness of

a sham intervention or placebo hinges on the

‘believability’ of the intervention; that is, patients

must expect that the sham intervention will be as

effective as the comparison. Clearly, in this group

of patients in the current study, this was not the

case. In fact, these results indicate that less than

40% of the patients expected relief from modali-

ties. While our findings must be replicated in larger

samples of patients with LBP, we suggest that any

proposed sham interventions be rigorously tested

for the patient expectations associated with such

interventions.

The primary study on which our secondary

analysis was based examined whether the velocity

of the technique was important in determining the

prognosis of patients who met a specific clinical

prediction rule. Therefore, we were interested in how

patients’ expectations for SMT compared to the

other common interventions for LBP. The results

indicated that more than half the patients agreed

that they would experience improvement in their

back pain if they received a thrust technique as an

intervention. While this was less than the active

exercise interventions and massage, it was greater

than the other interventions. We think this to be

important given anecdotal suggestions that one of

the limitations to the application of SMT in clinical

practice might be the reluctance of patients to

receive the intervention. Our data indicate that

patients are more likely to have high expectations

of pain relief from SMT than other common

interventions.

In addition to expectations regarding individual

interventions, we also assessed patients’ overall

expectations for their treatment. At the fifth patient

visit (in week 4), 52% of patients indicated that they

had met their expectations. When we examined the

relationship between the general expectation for

treatment and specific expectation for SMT, we

found that if subjects had the expectation that SMT

would help and received SMT, approximately 90% of

patients indicated that their general expectations had

been ‘quite a bit’, ‘almost totally’ or ‘totally’. In

contrast, this proportion was only 44% if they did not

receive SMT. This means that if the patient believed

that SMT would help, and he received SMT, he was

more likely to report that his overall general

expectation about what he wanted to have happen

by coming to PT was met. Prior work has indicated

that meeting general expectations is associated with

patient satisfaction and higher reported function.22

When we ran a model predicting successful out-

come, however, the interaction between having high

expectations for SMT and receiving SMT was NOT

significant. The effect of treatment was so large in this

model that no other factors contributed anything.

The import of this finding is that treating someone

who fits the CPR with SMT is likely to result in a

successful outcome even if that person does not

believe that SMT will help. However, we are limited

in applying our findings to other patients with LBP.

All patients in our study met the clinical prediction

rule suggesting homogeneity in this group of patients.

Consequently, our preliminary observations regard-

ing the interactions among specific expectations

about an intervention and factors salient to outcome

must be studied in larger samples of patients and

across a variety of interventions. One might expect,

for example, that the effect sizes related to specific

expectations about an intervention will be different

when interventions that vary to a greater degree are

compared. In the current study, the interventions

were manual therapy techniques that differed by

velocity. There is the potential that patients naive to

the practice of manual therapy may not discern great

Table 3 The full logit model predicting successful outcome. Reference parameters are indicated in parentheses

Parameter B Standard error Significance

Intercept 2.090 1.4019 0.136
Believe manipulation will help (no) 20.023 .9451 .981
Intervention group (non-thrust) 25.444 1.2706 ,0.001
Expectations for treatment met (totally)

Not at all 22.351 4.5 1.000
Far from it 3.065 1.4606 0.336
Not quite 1.965 1.5795 0.213
More or less 0.863 1.1958 0.471
Quite a bit 1.207 1.1431 0.291
Almost totally 1.580 1.3055 0.226

Intervention–belief interaction 2.345 1.5107 0.121

Bishop et al. Patient expectations of benefit from common interventions

24 Journal of Manual and Manipulative Therapy 2011 VOL. 19 NO. 1



differences between thrust and non-thrust interven-

tions. In contrast, studies that have demonstrated

larger effects related to expectation have compared

varied interventions, such as acupuncture and massage.

None-the-less, we are confident that our findings

indicate that patients expect active interventions and

manual therapy (manipulation and massage) to be

more effective than passive interventions. Physical

therapists should be very encouraged by these

findings.
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