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Background. Based on a behavioral medicine perspective, modern recommendations for
physical therapists treating patients with spinal pain include performing a trustworthy physical
examination, conveying the message that back pain is benign, and stressing that activity is a key
to recovery. However, little evidence is available on how patients perceive these biopsycho-
social messages and how patients’ perceptions of these messages relate to their recovery.

Objectives. The aim of this study was to explore the relationships between perceptions of
treatment delivery that are related to an evidence-based approach and psychological factors,
treatment outcome, and treatment satisfaction.

Design. A cohort study with 3 measurement points was conducted.

Methods. Data on 281 participants were collected.

Results. High catastrophizing and lower mood in the participants were correlated to “not
perceiving the biopsychosocial message” measured at 6 weeks after treatment start. Partici-
pants who did not perceive the biopsychosocial message were at higher risk for disability and
had lower treatment satisfaction 6 months after treatment start even when controlling for
pretreatment pain intensity. “Not perceiving the biopsychosocial message” was not a mediator
for treatment outcome and treatment satisfaction. Physical therapists’ treatment orientations or
attitudes were not related to the perception of the message by the patients.

Limitations. There was no measure of actual practice behavior.

Conclusions. Maladaptive cognitions and negative emotions appear to affect the way
information provided during treatment is perceived by patients. The way information is
perceived by patients influences treatment outcome and treatment satisfaction. Physical
therapists are advised to check that patients with higher levels of catastrophizing and lower
mood are correctly perceiving and interpreting a biopsychosocial message.
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Most back pain episodes are mild
and rarely disabling, with only a
small proportion of individuals

seeking care. The majority of patients
with new episodes recover within a few
weeks, but recurrences are common.
Sixty to eighty percent of those initially
consulting for back pain still have pain
after a year.1 Recent systematic reviews
of prospective studies2,3 conclude that
psychological distress and associated
behaviors can be potent risk factors for
poor recovery.

Not surprisingly, evidence-based guide-
lines recommend that physical therapists
assess these risk factors.4 All guidelines
recommend a diagnostic triage where
patients are classified as having (1) non-
specific back pain, (2) suspected or con-
firmed serious pathology, or (3) radicular
syndrome. Most guidelines also advocate
a comprehensive musculoskeletal and
neurological examination. With nonspe-
cific back pain, all 15 guidelines from
North America, Europe, Australia, and
New Zealand further recommend that
physical therapists convey the evidence-
based and behavioral medicine-based
message to patients that they do not have
a serious disease (“back pain is benign”)
and should stay as active as possible and
progressively increase their activity lev-
els.4 However, little evidence is available
on how these messages are perceived,
which patient characteristics may influ-
ence perception, or how patients’ per-
ceptions of these messages may relate to
their recovery and treatment satisfaction.
In other words, the relationship between
psychological risk factors and outcome
could be mediated by patients’ percep-
tions of the biopsychosocial message or
could constitute an independent risk fac-
tor of treatment outcome.

Physical therapists can have different
treatment orientations (or attitudes) that
may influence which information they
select to convey to patients. Two differ-
ent treatment orientations can be
extracted from the literature regarding
nonspecific musculoskeletal pain: one
with attitudes based on the biomedical
model of disease and the other with atti-
tudes based on the biopsychosocial
model.5

In the treatment orientation based on the
biomedical model of disease, diagnoses
provide the basis for physical treatment
of the illness. As pain is a signal of pathol-
ogy or tissue damage, a physical therapist
with a predominantly biomedical treat-
ment orientation (toward, for example,
chronic low back pain) will very likely
adapt his or her treatment to the pain
level of the patient (ie, use a pain-
contingent treatment approach).6,7 Fur-
thermore, treatment will primarily be
aimed at finding the physical impairment
that is the cause of the pain and conse-
quently treating the impairment.8

Accordingly, the message or information
to the patient will be focused on rest
rather than activity or overlooking poten-
tial psychosocial risk factors.

In the treatment orientation based on the
biopsychosocial model, the role of psy-
chological and social factors in the devel-
opment and maintenance of complaints
is emphasized. This model stresses that
pain does not have to be a sign of pathol-
ogy or tissue damage but also is influ-
enced by social and psychological fac-
tors. Because of these factors, disability
due to pain can be maintained long after
the initial pathology has healed. Accord-
ing to this model, it is not necessarily
beneficial to adapt the treatment to the
pain level of the patient. Rather, treat-
ment should focus on an increase in
activity according to a previously defined
time frame.9 Physical therapists with a
predominantly biopsychosocial treat-
ment orientation generally hold a time-
contingent treatment approach.8,10 Their
information to patients will be more in
accordance with evidence-based guide-
lines advising patients to stay as active as
possible despite pain and informing the
patients that back pain is benign.

In the context of spinal pain, although
consistent evidence points to the effec-
tiveness of management delivered within
a biopsychosocial framework,4 clini-
cians’ practice behaviors and beliefs in
the management of spinal pain can be
discordant with such a service delivery
framework and with current evi-
dence.11,12 Moreover, these non–
evidence-based behaviors and beliefs
result in poorer patient outcomes and
management approaches that are less

cost-effective.13–15 Thus, these thera-
pists’ characteristics may exert a direct
influence on whether patients will actu-
ally receive evidence-based advice and,
therefore, need to be controlled for
when studying the relationships among
patient characteristics, perceptions of a
biopsychosocial message, and outcome.

Therefore, the primary aim of this study
was to explore the relationships
between patients’ perceptions of a bio-
psychosocial treatment delivery and
patient characteristics, treatment out-
come, and treatment satisfaction in a
patient population with spinal pain seek-
ing physical therapy in primary care. Spe-
cifically, the aim was to investigate
whether baseline levels of pain catastro-
phizing and depressive mood are related
to perceptions of the important compo-
nents of a biopsychosocial treatment
delivery. The secondary aim was to
investigate whether variations in
patients’ perceptions of a biopsycho-
social message constitute an indepen-
dent predictor or a mediator of treatment
outcome and treatment satisfaction at
6-month follow-up while controlling for
the possible influence of therapist treat-
ment orientation and other confounders,
such as pain intensity and functional
disability.

Method
Overview
This study was a planned secondary anal-
ysis of a randomized controlled trial16

where we evaluated the result of an
8-day university training course for phys-
ical therapists, designed to educate
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physical therapists on the methods of
integrating psychosocial factors into clin-
ical practice on a patient level. In this
trial, the physical therapists recruited
consecutive patients with acute and sub-
acute musculoskeletal pain in their clin-
ical setting.

Setting and Participants
The study was carried out in primary
care in several counties in Sweden. The
inclusion criteria for patients enrolling in
the study were musculoskeletal pain and
age between 18 and 65 years. The exclu-
sion criteria were sick leave for more
than 3 months during the previous year
as a result of the present musculoskeletal
pain problem and the presence of “red
flags,” such as widespread progressive
motor weakness or gait disturbance, his-
tory of violent trauma, difficulty with
micturition, loss of anal sphincter tone or
fecal incontinence, and saddle anesthe-
sia. All participants signed an informed
consent form. Table 1 contains further
descriptions of participant characteris-
tics. Data on a total of 281 eligible
patients were collected. The primary
analysis of the original randomized con-
trolled trial indicated no differences at 6
months for the primary outcome mea-
sures (pain, disability)16 between the
patients recruited before the course and
those recruited after the course. There-
fore, participants were analyzed as a sin-
gle cohort for this study.

Participating physical therapists were
Swedish licensed physical therapists.
They both recruited and treated the
patients in this study. Eighty-six percent
of the participating clinicians were
women (mean age�46 years, SD�6.8).
The mean years of experience was 18.5
(SD�7.9). The vast majority were
employed either at a health care center
(48%) or in private practice (48%).

Outcomes and Follow-up
Participants. All participants were
asked to fill out questionnaires at 3 dif-
ferent occasions. First, participants com-
pleted an initial questionnaire at baseline
(treatment start). Second, they com-
pleted a different questionnaire at 6
weeks after treatment start dealing with
how they perceived treatment. Third, a
follow-up was conducted at 6 months

with the same questionnaire as at base-
line. The questionnaire at baseline and at
6 months included demographic ques-
tions, a question about pain intensity dur-
ing the previous week, the Quebec Back
Pain Disability Scale,17 the Pain Catastro-
phizing Scale,18 and the Hospital Anxiety
and Depression Scale.19 Descriptions of
the different measures and measurement
instruments at baseline, at 6 weeks after
treatment start, and at 6-month follow-up
are presented in the eTable (available at
ptjournal.apta.org). The physical thera-
pists handed out the questionnaires,
which the participants took home and
posted directly to the researchers. This
procedure ensured the physical thera-
pists were blinded to the psychosocial
scores at baseline.

The question about pain during the pre-
vious week was “How much pain have
you had the last week?” and was taken
from the Örebro Musculoskeletal Pain
Screening Questionnaire.20 The question
has a 0 (“not at all”) to 10 (“very much”)
Likert scale.

The Quebec Back Pain Disability Scale is
a 20-item, self-administered scale
designed to assess the level of functional
disability in individuals with back pain.
Each item on the scale represents an

everyday-life activity. The items are rated
on a 6-point Likert scale ranging from
“not difficult at all” to “unable to do.”
The Quebec Back Pain Disability Scale
has been shown to have good reliability
and validity.17 In a comparison of 5 com-
monly used questionnaires for assessing
disability in people with low back pain, it
was shown to be 1 of the 3 most reliable
questionnaires and had sufficient width
scale to reliably detect improvement or
worsening in most individuals.21 The
internal consistency in this study was
��.93.

The Pain Catastrophizing Scale is a
13-item, self-administered scale in which
people are asked to reflect on past pain-
ful experiences and indicate the degree
to which they experienced thoughts or
feelings during pain on a 5-point scale,
ranging from 0 (“not at all”) to 4
(“always”). The scale has been shown to
have good reliability and validity in pain
outpatient samples.22,23 The internal
consistency in this study was ��.94.

The Hospital Anxiety and Depression
Scale is a 14-item, self-administered scale
with 2 subscales: 1 subscale of 7 items
for anxiety and 1 subscale of 7 items for
depression. It was designed to measure
both anxiety and depression. It has a

Table 1.
Participant Characteristics at the Start of Physical Therapy

Variable Measurement

Sex (% women) 76%

Age (y), X (SD) [range] 46 (11.9) [18–64]

Born in Sweden (% yes) 91%

Site of complaint: (% yes)

Neck 63%

Shoulder 68%

Upper back 45%

Low back 64%

Participants not reporting spinal pain 2%

Duration of complaints (wk)

0–7 38%

8–23 24%

�24 38%

Pain during previous week, X (SD) [range] 5.14 (2.28) [0–10]

Visit physician for present complaint (% yes) 66%

Visit specialist for present complaint (% yes) 20%
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4-point scale for each question, ranging
from 0 (“not at all”) to 3 (“very often”). It
has been shown to be a valid clinical
indicator of the possibility of depression
and clinical anxiety in a Swedish popu-
lation.24 The internal consistency in this
study was ��.88.

To measure how participants perceived
treatment, we sent a questionnaire to all
participants 6 weeks after treatment
start. Details of this questionnaire are
reported elsewhere.25 This question-
naire focused on the patients’ perception
of treatment delivered. For this study, we
selected the following 3 questions to
serve as a proxy of an evidence-based
approach within a biopsychosocial
framework: (1) “Did your physical ther-
apist ensure you your complaint is not a
sign of a serious disease?,” (2) “Did your
physical therapist advise you to stay
active despite your complaint?,” and (3)
“Were you satisfied with the physical
examination your physical therapist con-
ducted?” The participants could answer
“yes,” “no,” or “do not remember.” We
dichotomized the answers into “per-
ceived the biopsychosocial message” or
“not perceived the biopsychosocial mes-
sage.” We did this by defining “perceived
the biopsychosocial message” as either
“yes” on all 3 questions or “yes” on 2 of
the 3 questions. Answers of “no” or “do
not remember” on 2 or all 3 questions
represented “not perceived the bio-
psychosocial message.” This dichotomi-
zation was done to increase power and
facilitate interpretation.

For treatment results at 6 months, we
combined 3 questions: (1) “How satisfied
are you with your treatment result?,” (2)
“How satisfied are you with the overall
care?,” and (3) “Would you recommend
the same type of treatment to a friend?”
The participants could answer on a
10-point Likert scale, ranging from “not
satisfied at all” to “very satisfied” on the
first 2 questions and “no, definitely not”
to “yes, definitely” on the last question.
The scores from the 3 questions were
combined into one score. This approach
gives a composite score, ranging from 0
to 30, where a higher score indicates
more treatment satisfaction.

Physical therapists. We measured
physical therapists’ attitudes and beliefs
by means of the Health Care Providers’
Pain and Impairment Relationship Scale
(HC-PAIRS)26 before the start of the
course.

The HC-PAIRS is a questionnaire for
assessing the attitudes and beliefs of
health care providers in general in terms
of functional expectations for patients
with back pain.8,27 It consists of 15 state-
ments that are rated on a 6-point Likert
scale ranging from 0 (“totally disagree”)
to 6 (“totally agree”). A high score on the
HC-PAIRS reflects a belief in a strong rela-
tionship between pain and impairment,
indicating an attitude that pain justifies
disability and limitation of activities.
Houben et al28 validated the HC-PAIRS
and found that scores significantly corre-
lated with all work and activity recom-
mendations reported by therapists in the
Netherlands, and a regression analysis
showed the HC-PAIRS to be the strongest
predictor of these recommendations.
These findings indicate that HC-PAIRS
scores can be used as an indicator of the
recommendations presented to the
patient.

The HC-PAIRS was translated into Swed-
ish. An independent translator back
translated the questionnaires to identify
discrepancies. No discrepancies were
found.

Data Analysis
Statistical analysis was carried out using
SPSS version 15.0 software (SPSS Inc,
Chicago, Illinois). The data were first
summarized using descriptive statistics.
Pearson product moment correlation
coefficients were performed between
independent and dependent variables in
preparation of regression analyses. Spe-
cifically, a goal was to investigate
whether pain catastrophizing and
depressive mood were related to percep-
tions of the biopsychosocial message.
The role of physical therapists’ treatment
orientations or attitudes as a possible
confounder was investigated in relation
to the independent and dependent vari-
ables. As it turned out to be unrelated in
all cases, these measures were left out of
further multivariate analyses. To investi-
gate whether variations in perceptions of

the biopsychosocial message constitute
an independent predictor, or rather a
mediator, of the relationship between
patient characteristics and treatment out-
come and treatment satisfaction, multi-
ple linear regression was conducted
with treatment satisfaction 6 months
after treatment and disability 6 months
after treatment as dependent variables.
The eFigure (available at ptjournal.
apta.org) provides a visual display of the
hypothesized models that were tested
for plausibility.

Separate analyses were performed for
catastrophizing and depression, as it was
hypothesized that perceiving the bio-
psychosocial message could mediate the
influence of both variables on out-
come.29,30 We controlled for baseline
pain and disability. We investigated
whether the prerequisites of mediation
effects were met using the traditional
recommendations by Baron and Kenny31

(eFigure). In case of indications of indi-
rect effects, the significance would
thereafter be assessed with a bootstrap-
ping method (n�1,000 bootstrap
resamples).32

Role of the Funding Source
This study received funding from
the Swedish Research Council for
Health, Working Life and Welfare.

Results
Two hundred eighty-one participants
filled in both the initial questionnaire at
baseline and the questionnaire at 6
weeks after treatment start dealing with
how they perceived the biopsychosocial
message and at 6-month follow-up. The
results showed that 87% (n�244) of the
participants indicated that they per-
ceived the biopsychosocial message;
13% (n�37) indicated they did not per-
ceive the biopsychosocial message.
Thirty-eight physical therapists contrib-
uted with patients (range�1–26,
median�6). Twenty-two of the 38 con-
tributing physical therapists had patients
who did not perceive the message.

Correlations
Table 2 displays simple correlations
among potential predictor, mediator,
and outcome variables. These results
showed that pretreatment pain, pretreat-
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ment disability, and physical therapists’
treatment orientation (measured with
the HC-PAIRS) were not significantly
related to “not perceiving the biopsycho-
social message.” However, baseline lev-
els of catastrophizing and depression
were significantly related to whether the
patient was “not perceiving the bio-
psychosocial message.” Moreover,
pretreatment catastrophizing and de-
pression and “not perceiving the biopsy-
chosocial message” were prospectively
related to treatment satisfaction and dis-
ability at 6-month follow-up. Treatment
satisfaction was negatively correlated to
“not perceiving the biopsychosocial mes-
sage.” Although pain and disability were
not related to perceiving the message in

the univariate analysis, they were related
to outcome and, therefore, were con-
trolled for in the multivariate analysis.

Do Variations in Perceptions of
the Biopsychosocial Message
Constitute an Independent
Risk Factor or a Mediator
of Treatment Outcome and
Treatment Satisfaction?
To investigate whether perceptions of
the biopsychosocial message could be
seen to constitute an independent risk
factor for treatment outcome and treat-
ment satisfaction or whether they medi-
ate the relationship between catastroph-
izing or depression and outcome,

multiple hierarchical regression analyses
were performed to investigate whether
the traditional prerequisites of mediation
effects were met. As shown in Tables 3,
4, 5, and 6, the effects of catastrophizing
and depression on the outcome variables
were intact even when introducing “per-
ceiving the biopsychosocial message” to
the model. However, “perceiving the
biopsychosocial message” did add more
explained variance. Thus, these analyses
indicate that “not perceiving the bio-
psychosocial message” has a small,
unique predictive value but did not medi-
ate the relationship between catastroph-
izing respiratory depression and disabil-
ity at follow-up or treatment satisfaction
at 6 months.

Table 2.
Means (SD) and Cross-Sectional Correlations Among Pretreatment Pain, Pretreatment Disability, Catastrophizing, Depression, “Not
Perceiving the Message,” Treatment Satisfaction at 6-Month Follow-up, Disability at 6-Month Follow-up, and HC-PAIRSa

Variable Range X (SD) 2 3 4 5 6 7 8

1 Pretreatment pain 0–10 5.05 (2.2) 0.508b 0.380b 0.261b �0.050 0.078 �0.127c 0.326d

2 Pretreatment disability 20–100 24.26 (16.6) 0.410b 0.357b 0.013 0.114 �0.240b 0.631d

3 Catastrophizing 0–42 14.72 (10.2) 0.494b �0.013 0.187b �0.341b 0.402d

4 Depression 0–21 4.46 (3.8) 0.118 0.192b �0.331b 0.347d

5 HC-PAIRS 0–75 42.25 (6.6) 0.062 �0.070 �0.008

6 ”Not perceiving the message” 0–1 0.15 (0.4) �0.271b 0.233d

7 Treatment satisfaction 3–30 23.57 (6.8) �0.396d

8 Disability at follow-up 20–100 17.63 (16)

a HC-PAIRS�Health Care Providers’ Pain and Impairment Relationship Scale.
b P�.001.
c P�.05.
d P�.01.

Table 3.
Multiple Regression Analysis to Explore Mediation of Receiving the Biopsychosocial Message in the Relationship Between Pretest
Catastrophizing and Disability at 6-Month Follow-upa

Model/Step
Predictor
Variable

Standardized
Coefficient (�) b SE B

P Value of
Variable

Incremental
R2

F (df) and P Value
of Model

1 Pain intensity 0.042 0.301 (�0.289, 0.857) 0.319 .428 .423 95.52,261

P�.001
Disability 0.629 0.598 (0.447, 0.744) 0.071 .000

2 Pain intensity �0.005 �0.034 (�0.700, 0.572) 0.338 .929 .039 18.81,260

P�.001
Disability 0.572 0.544 (0.390, 0.699) 0.075 .000

Catastrophizing 0.217 0.344 (0.152, 0.521) 0.097 .000

3 Pain intensity �0.013 �0.042 (�0.665, 0.547) 0.331 .908 .021 10.71,259

P�.001
Disability 0.554 0.536 (0.386, 0.685) 0.075 .000

Catastrophizing 0.195 0.309 (0.114, 0.494) 0.097 .000

Message 0.149 6.819 (1.773, 12.702) 2.863 .001

a Ninety-five percent bias corrected and accelerated confidence intervals and standard errors (SEs) are based on 1,000 bootstrap samples and reported in
parentheses. Pain intensity (pain during the previous week) and pretreatment disability were entered as control variables.
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Discussion
This study sought to examine whether
patient characteristics such as pain cata-
strophizing and depressive mood are
related to perceptions of “satisfaction
with physical examination,” “back pain
is benign message,” and “stay active mes-
sage.” Furthermore, the aim was to inves-
tigate whether variations in perceptions
of this biopsychosocial message consti-
tute a risk factor or is a mediator for
treatment outcome and treatment satis-
faction. The aim was also to study if phys-
ical therapists’ treatment orientations
influence patient perceptions of the
biopsychosocial message. The study
showed that a vast majority of the partic-

ipants (87%) perceived the message and
only a small minority (13%) did not. It
also showed that baseline levels
of catastrophizing and depression
were significantly correlated with
whether the patient was “not perceiving
the biopsychosocial message,” and “not
perceiving the biopsychosocial message”
also was significantly related to treat-
ment satisfaction and disability at
6-month follow-up. The results also indi-
cate that participants who were less sat-
isfied with their treatment results after 6
months had not perceived the message
that back pain is benign, that they should
stay as active as possible, and that they
should progressively increase their activ-

ity level. They also were less satisfied
with the physical examination their
physical therapist conducted, even when
controlled for pretreatment pain inten-
sity. Furthermore, participants who did
not perceive this biopsychosocial mes-
sage were at risk of higher disability 6
months after the start of treatment. “Not
perceiving the biopsychosocial message”
was not a mediator for treatment out-
come and treatment satisfaction. The
results also showed that the physical
therapists’ treatment orientation was not
related to whether the participants per-
ceived the biopsychosocial message.
There are several possible explanations
for these results, and they can be

Table 4.
Multiple Regression Analysis to Explore Mediation of Receiving the Biopsychosocial Message in the Relationship Between Pretest
Depression and Disability at 6-Month Follow-upa

Model/Step
Predictor
Variable

Standardized
Coefficient (�) b SE B

P Value of
Variable

Incremental
R2

F (df) and P Value
of Model

1 Pain intensity 0.042 0.300 (�0.343, 0.998) 0.320 .428 .421 93.12,256

P�.001
Disability 0.629 0.600 (0.435, 0.751) 0.074 .000

2 Pain intensity �0.005 0.183 (�0.443, 0.915) 0.325 .929 .022 9.91,255

P�.001
Disability 0.572 0.554 (0.387, 0.700) 0.077 .000

Depression 0.158 0.658 (0.180, 1.154) 0.237 .002

3 Pain intensity �0.013 0.115 (�0.612, 0.820) 0.312 .908 .026 12.41,254

P�.001
Disability 0.554 0.546 (0.379, 0.692) 0.077 .000

Depression 0.129 0.541 (0.051, 1.036) 0.245 .010

Message 0.149 7.827 (2.360, 14.606) 3.237 .001

a Ninety-five percent bias corrected and accelerated confidence intervals and standard errors (SEs) are based on 1,000 bootstrap samples and reported in
parentheses. Pain intensity (pain during the previous week) and pretreatment disability were entered as control variables.

Table 5.
Multiple Regression Analysis to Explore Mediation of Receiving the Biopsychosocial Message in the Relationship Between Pretest
Catastrophizing and Treatment Satisfaction at 6-Month Follow-upa

Model/Step
Predictor
Variable

Standardized
Coefficient (�) b SE B

P Value of
Variable

Incremental
R2

F (df) and P Value
of Model

1 Pain intensity �0.020 �0.061 (�0.462, 0.369) 0.201 .737 .055 7.72,262

P�.001
Disability �0.225 �0.092 (�0.156, �0.036) 0.032 .001

2 Pain intensity 0.037 0.111 (�0.287, 0.504) 0.196 .582 .056 16.51,261

P�.001
Disability �0.151 �0.062 (�0.124, �0.005) 0.031 .201

Catastrophizing �0.263 �0.176 (�0.270, �0.098) 0.044 .058

3 Pain intensity 0.039 0.117 (�0.251, 0.510) 0.196 .560 .044 16.41,260

P�.001
Disability �0.136 �0.056 (�0.115, �0.003) 0.031 .044

Catastrophizing �0.231 �0.154 (�0.243, �0.081) 0.043 .000

Message �0.214 �4.098 (�7.246, �1.176) 1.498 .000

a 95% bias corrected and accelerated confidence intervals and standard errors (SEs) are based on 1,000 bootstrap samples and reported in parentheses. Pain
intensity (pain during the previous week) and pretreatment disability were entered as control variables.
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explained from a patient’s per-
spective or from a therapist’s
perspective.

First, when we look at the fact that pain
catastrophizing and depression were cor-
related to perceiving the message from a
patient’s perspective, we have to remem-
ber that patients with a high level of
catastrophizing tend to have fear and
avoidance beliefs, cognitions in terms of
harm, and negative emotions such as fear
of injury.33 They often display distress,
and taken together, this often leads to
their own model of a serious disease.33–35

The message of back pain being benign
and to stay active may not be in concor-
dance with their own view of their back
problems. Moreover, these patients
often display selective attention, with
their main interest being attention to
pain and pain-related information.36 Dis-
tress, maladaptive cognitions and beliefs,
negative emotions, and selective atten-
tion combined may simply lead to them
not “hearing” the message that is contra-
dictory to their own beliefs.

Another explanation would be
the influence of recall bias. We
attempted to minimize the influence of
recall bias by providing the alternative
“do not remember” as opposed to just
“yes” and “no.” There is, however, no
way of knowing the extent of it. We have
no reason to assume that recall bias in
this study was disproportional to other
studies.

From a therapist’s perspective, we can-
not rule out that a number of participants
with high catastrophizing and low mood
may not have been given the message
that back pain is benign and to stay
active. As mentioned previously, these
patients often are distressed and have a
behavioral coping strategy aimed at elic-
iting emotional or tangible support from
others (ie, health care providers). This
strategy positively reinforces pain and ill-
ness behaviors and undermines success-
ful adaptation to pain.37 The physical
therapists might have reacted defen-
sively on this coping strategy by not con-
veying the message and thereby reinforc-
ing the patient’s own model of a serious
disease. Yet, the fact that physical thera-
pists’ treatment orientation did not differ
between the participants perceiving the
biopsychosocial message and those not
perceiving the message indicates that
patient characteristics might be more
important for perceiving the message
than physical therapist characteristics.

Patients with high catastrophizing and
those with a lower mood were to a
greater extent not satisfied with the
physical examination performed by the
physical therapists. This finding also can
be understood from both a patient’s and
a physical therapist’s point of view. From
a patient’s view, one can assume that the
explanation of the back pain given by the
physical therapist after the examination
was not in line with what they expected
to hear. Moreover, a message that back

pain is benign and to stay active is con-
troversial when the patient’s beliefs and
cognitions are oriented toward a more
serious back problem. The explanation
and message were not what they
expected, and a natural conclusion for
the patients would be that the physical
therapist did not examine them prop-
erly. A less plausible explanation would
be that the physical therapists performed
a different physical examination on
patients with high catastrophizing than
on other patients. There is no reason to
believe this is the case.

The fact that not perceiving the bio-
psychosocial message is an independent
risk factor for lesser function 6 months
after treatment start may not be so sur-
prising. Because these patients did not
perceive the biopsychosocial message,
the patients’ own maladaptive beliefs
and cognitions were not challenged. It is
likely that they persisted in the coping
strategy of avoiding activity, leading to
greater disability.

The effect on treatment satisfaction can
be twofold. First, a recent review on
treatment satisfaction with physical ther-
apy38 showed that aspects of communi-
cation that patients value in physical
therapy are the ability to provide a help-
ful explanation about the patient’s con-
dition, the ability to give prognostic
information, and the ability to explain
the patient’s role in the treatment pro-
cess. However, when the information

Table 6.
Multiple Regression Analysis to Explore Mediation of Receiving the Biopsychosocial Message in the Relationship Between Pretest
Depression and Treatment Satisfaction at 6-Month Follow-upa

Model/Step
Predictor
Variable

Standardized
Coefficient (�) b SE B

P Value of
Variable

Incremental
R2

F (df) and P Value
of Model

1 Pain intensity �0.021 �0.064 (�0.480, 0.356) 0.204 .761 .056 7.72,257

P�.001
Disability �0.227 �0.093 (�0.157, �0.029) 0.032 .001

2 Pain intensity 0.009 0.028 (�0.360, 0.411) 0.190 .889 .102 31.11,256

P�.001
Disability �0.117 �0.048 (�0.112, 0.020) 0.033 .087

Depression �0.344 �0.611 (�0.869, �0.379) 0.129 .000

3 Pain intensity 0.021 0.064 (�0.292, 0.447) 0.184 .740 .038 13.71,255

P�.001
Disability �0.103 �0.042 (�0.103, 0.018) 0.032 .123

Depression �0.310 �0.550 (�0.800, �0.324) 0.124 .000

Message �0.199 �3.928 (�6.714, �0.924) 1.467 .001

a Ninety-five percent bias corrected and accelerated confidence intervals and standard errors are based on 1,000 bootstrap samples and reported in
parentheses. Pain intensity (pain during the previous week) and pretreatment disability were entered as control variables.
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and explanation patients receive are con-
tradictory to the patients’ own beliefs, it
is not surprisingly that this results in
lower treatment satisfaction. Second, the
review showed, unexpectedly, that the
actual treatment outcome was infre-
quently and inconsistently a determinant
of satisfaction with physical therapy
care. It is believed that patient satisfac-
tion with physical therapy care is deter-
mined more by interactions with the
therapist and the process of care than by
the outcome of treatment.38 There is evi-
dence that the relationship between
overall patient satisfaction with care and
satisfaction with clinical outcome is
weak.38 In our study, patients with high
catastrophizing either received a mes-
sage from the physical therapist that was
opposite to their beliefs, or the physical
therapist chose not to convey the mes-
sage, thereby reinforcing the patients’
maladaptive coping. Either way will
probably not enhance patient
satisfaction.

The fact that only a small minority of
participants (13%) did not perceive the
message should be seen as positive. This
percentage is in line with the percentage
of patients who end up in chronicity and
is probably yet another marker for that.
Yet, this is an important minority who
should be recognized in clinical practice.

To our knowledge, no earlier studies
have investigated the relationship among
patient characteristics, perception of
information, and treatment outcome.
Although the correlations are rather low,
the results of this study seem to contrib-
ute with another piece of the puzzle,
explaining how patient characteristics
influence the course of events during
care, leading to treatment outcome. The
clinical implication of the results of this
study is that physical therapists cannot
rely on the assumption that patients with
high catastrophizing levels or lower
mood hear or remember a biopsycho-
social message or information when it is
conveyed to them. Interpretation of a
message or information is dependent on
existing beliefs, cognitions, and emo-
tional state. To make sure the message is
heard and interpreted in the way it is
meant, the message or information
should be very clear and unmistakable.

After this, the therapist should ask the
patient to repeat the message in his or
her own words. This approach would
give an indication of whether the mes-
sage was perceived and in which way it
was interpreted by the patient. Misinter-
pretation of a message contradictory to
one’s beliefs is probably not uncommon.

The strength of this study is the large
number of patients, which makes the
results robust. However, there are some
limitations as well. One weakness of this
study is that we do not have any data on
actual practice behavior and, therefore,
do not know which message or care was
given. As mentioned earlier, it might be
that therapists changed their behavior or
care according to how they perceived
the characteristics of the patient in front
of them.

In summary, this study shows the physi-
cal therapists’ treatment orientation was
not related to whether the patients per-
ceived the biopsychosocial message.
Yet, maladaptive cognitions and negative
emotions such as patients’ baseline levels
of catastrophizing and mood are related
to patients’ perceptions of the message
delivered by their physical therapists.
The study also shows that the way infor-
mation is perceived by patients influ-
ences treatment outcome and treatment
satisfaction, and not perceiving the mes-
sage is an independent risk factor for
greater disability and lower treatment
satisfaction at 6 months into treatment,
even when investigators have controlled
for pretreatment pain intensity. Physical
therapists are advised to check that
patients with higher levels of catastroph-
izing or lower mood perceive and inter-
pret a biopsychosocial message in the
way it is intended.
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