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sychological factors are commonly used to explain the
development and maintenance of chronic low back pain
(LBP).38,39 In fact, individual studies suggest that psychological
factors are stronger than physical and demographic factors for

predicting LBP outcomes.8,20 This clinical commentary focuses on
the fear-avoidance model of musculoskeletal pain (FAM), which was
reviewed by Leeuw et al in 2007.29 Briefly, the FAM proposes that the
primary affective and cognitive components influencing pain perception
are anxiety, pain-related fear (including fear of movement and reinjury),

physical (limitations in physical perfor-
mance and disuse syndrome), and societal
(chronic disability) consequences.6,27,32,48

The FAM was selected as the focus
of this manuscript, because the model
appears to have clinical relevance for
patients with LBP. Specifically, previ-
ous studies suggest that questionnaires
based on the FAM accurately identify
poor prognosis for patients with LBP.1,18

Furthermore, effective LBP intervention
strategies based on the FAM have been
reported.9,22,34,46 Theoretically, the com-
mon goal of FAM-based interventions is
to encourage a confrontation response in
patients with LBP who normally would
utilize an avoidance response. This clini-
cal commentary focuses on the appli-
cation of graded exposure, which is an
FAM-based intervention that potentially
has application for physical therapists
treating patients with LBP.

Graded exposure intervention encour-
ages a confrontation response by expos-
ing patients to specific situations of which
they are fearful during rehabilitation.46,47

Philips37 originally suggested graded ex-
posure as a treatment option for LBP,
because it provided the patient with di-
rect experience that performing fearful
activities will not necessarily cause fur-
ther harm by damaging the spine. Patient
education is another important part of
graded exposure, as it serves as a way to

and pain catastrophizing.48 These factors
interact to determine the individual’s
initial behavioral response to acute pain,
which occurs on a continuum from avoid-
ance to confrontation. A confrontation
behavioral response (associated with low
levels of anxiety, fear, and catastrophiz-
ing) is hypothesized to be an adaptive re-
sponse to pain, as the likely consequences

are return to normal vocation and social
activities.32 An avoidance behavioral re-
sponse (associated with high levels of
anxiety, fear, and catastrophizing) is con-
sistent with increased attention to pain
and is hypothesized to be a maladaptive
response.32 Long-term avoidance behav-
ior has been hypothesized to have psy-
chological (hyperalgesia and depression),

 The fear-avoidance model of
musculoskeletal pain suggests that elevated
pain-related fear is a precursor to chronic low
back pain. Recent prospective studies support the
predictive validity of this model, and treatment
approaches based on the model have also been
reported in the literature. Graded exercise/activ-
ity is one treatment approach that has been well
described in the literature, with reports describing
physical-therapy-specific application. Graded
exposure is another intervention with the potential
to reduce pain-related fear, yet physical-therapy-
specific application of graded exposure has
not been widely described in the literature. The

purpose of this clinical commentary was to provide
information on the theoretical aspects of graded
exposure, to briefly review available evidence for
graded exposure, and to describe physical therapy
application of graded exposure for 2 patients
enrolled in a physical therapy clinical trial.

 Therapy, level 5. J
Orthop Sport Phys Ther 2009;39(7):496-505.
doi:10.2519/jospt.2009.2983

behavioral intervention, biopsy-
chosocial, disability, fear-avoidance, kinesiophobia,
secondary prevention

 J
ou

rn
al

 o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

 
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.jo
sp

t.o
rg

 a
t o

n 
Se

pt
em

be
r 

9,
 2

02
4.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

 C
op

yr
ig

ht
 ©

 2
00

9 
Jo

ur
na

l o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

. A
ll 

ri
gh

ts
 r

es
er

ve
d.



journal of orthopaedic & sports physical therapy  |  volume 39  |  number 7  |  july 2009  | 497

reduce pain-related fear and threat asso-
ciated with LBP, as well as to inform the
patient on the potential problems asso-
ciated with long-term avoidance behav-
ior. The actual exposure itself is done in
a hierarchical fashion, and the first step
is to identify specific activities feared by
the patient. These activities are started
at a diminished level that elicits mini-
mal amounts of fear and then gradually
increased to situations that elicit larger
amounts of fear. As will be outlined later
in this commentary, subsequent activ-
ity progression is based on fear ratings
of the selected activities. Theoretically,
successful application of graded expo-
sure results in gradual and increasing
exposure to fearful activities, and this
exposure provides the patient with expe-
riential evidence that the previously held
negative beliefs were exaggerated. Ide-
ally, this positive shift in beliefs results
in improved functional performance and
decreases the probability of developing
chronic LBP.29

Graded exercise is a behavioral inter-
vention utilized by physical therapists
and, although not a focus of this com-
mentary, it does serve as a good contrast
for graded exposure. Graded exercise is
consistent with the FAM because it en-
courages confrontation by improving
patients’ exercise or activity tolerance.16

However, graded exercise progression is
not based on what the patient is fearful
of; instead, it is based on whether the pa-
tient meets predetermined quota levels
set by the clinician. A few studies suggest
that patients with LBP benefited when
standard rehabilitation approaches were
supplemented with graded exercise,22,34

and a case report detailing physical
therapy management of a patient with
graded exercise has also been published.21

Therefore, there appears to be adequate
information to allow for clinical imple-
mentation of graded exercise by physical
therapists.

In contrast, there is less information
available for physical therapy implemen-
tation of graded exposure. LBP rehabilita-
tion based on graded exposure principles

is consistent with the FAM, and there is
potential for physical therapists to utilize
graded exposure while treating patients
with LBP, especially when elevated levels
of pain-related fear are present.29 Previ-
ous reports of graded exposure have been
primarily in chronic pain settings, with
treatment directed by psychologists.46,47

To the best of our knowledge, physical-
therapy-specific implementation of grad-
ed exposure has not been reported in the
literature. Therefore, the purpose of this
clinical commentary is to review the avail-
able evidence for graded exposure and to
describe physical therapy application of
graded exposure for 2 patients enrolled
in a clinical trial.

Evidence Supporting Graded Exposure
Evidence for application of graded expo-
sure can be found from 2 sources. The
first source is a series of single-subject
experimental designs involving within-
group comparisons for patients with
widespread chronic musculoskeletal
pain.12,46,47 In these studies, consecutive
patients were treated with either graded
exercise or graded exposure, and, in gen-
eral, superior outcomes were associated
with graded exposure for pain intensity,
pain-related fear, and disability.12,46,47

One of the interesting aspects of these
studies is that when timing of graded
exercise and graded exposure was var-
ied, graded exposure was associated with
larger improvements in pain-related
fear.46,47 Furthermore, when education
about exposure was compared to actu-
al in vivo graded exposure (ie, actually
participating in exposure), graded expo-
sure was necessary to observe increased
activity.12

The second source of evidence for
graded exposure is from 3 recently re-
ported randomized trials that involved
between-group comparisons. In 2008,
Linton et al35 reported the results of a
clinical trial that compared the effects of
graded exposure plus usual care to a wait
list control group. This trial included 46
patients with at least 3 months of activity
restriction due to LBP and with elevated

levels of pain-related fear. Immediately
after treatment, patients receiving graded
exposure in addition to usual care had sta-
tistically larger improvements in function
(effect size, 0.6) but not for pain intensity
or pain-related fear. This study utilized a
crossover design, and when the wait list
control group received graded exposure,
additional statistical improvements were
observed for function and pain-related
fear, but not for pain intensity.

In 2008, Leeuw et al31 reported a trial
that compared the effects of graded exer-
cise and graded exposure. This trial in-
cluded 85 patients with at least 3 months
of LBP and with moderate levels of pain-
related fear. At the 6-month follow-up
the authors reported no statistically sig-
nificant differences between graded exer-
cise and graded exposure for functional
disability, main complaints, daily activity
levels, or pain intensity. The authors did
note some favorable trends for graded
exposure, as it was associated with larger
raw improvements in functional disability
and main complaints, as well as statisti-
cally significant reductions in pain cata-
strophizing and perceived harmfulness of
activities.31 In a planned subgroup analy-
sis, Leeuw et al31 reported that the effects
of graded exposure were equivalent for
patients with elevated pain-related fear.

In 2008, George et al23 reported a trial
that compared the effects of treatment-
based classification physical therapy to
treatment-based classification physical
therapy augmented with graded exercise
or graded exposure. This trial included
108 patients with an LBP duration of 24
weeks or less and all levels of pain-relat-
ed fear. At the 6-month follow-up the
authors reported no statistically signifi-
cant differences between the 3 groups for
pain and disability outcomes. However,
treatment-based classification physical
therapy alone and augmented with grad-
ed exposure was associated with larger
6-month improvements in pain-related
fear in comparison to physical therapy
augmented with graded exercise. In a
planned subgroup analysis, George et al23

reported that the effects of graded expo-
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sure were equivalent for patients with
elevated pain-related fear.

The available data from single-subject
studies12,46,47 and randomized clinical tri-
als23,31,35 allow some tentative conclusions
to be drawn regarding evidence for grad-
ed exposure. First, consistent evidence
supporting use of graded exposure comes
from single-subject studies involving pa-
tients with chronic musculoskeletal pain
conditions.12,46,47 Second, there is some
preliminary randomized trial evidence
suggesting that for patients with chronic
LBP graded exposure is superior to usual
care while waiting to receive exposure,35

and weaker evidence suggesting that
graded exposure is superior to graded ex-
ercise.31 Third, there is only 1 trial inves-
tigating graded exposure for individuals
with acute and subacute LBP, and it sug-
gests no additional benefit from graded
exposure in addition to treatment-based
classification physical therapy.23 Last,
there is no evidence to suggest that pa-
tients with elevated pain-related fear
benefit more from graded exposure in
comparison to those with normal levels
of pain-related fear.23,31

Graded Exposure
The literature investigating graded expo-
sure is small and, obviously, additional re-
search is needed before definitive clinical
recommendations can be made. Howev-
er, the available evidence does suggest the
potential for physical therapy application
of graded exposure and, currently, phys-
ical-therapy-specific examples of graded
exposure are lacking in the literature. In
this clinical commentary the application
of graded exposure will be done by de-
scribing treatment details for 2 patients
who participated in the previously men-
tioned George et al23 clinical trial. These
particular patients were selected because
they received their treatment from the
same clinic and were both treated by the
same physical therapist. Such details are
not typically provided when randomized
trials are reported, and the information
provided in this commentary may allow

physical therapists to implement graded
exposure in their clinical environment.

All patients enrolled in the clinical
trial were evaluated using a previously
described treatment-based classifica-
tion system for LBP,13 and, because this
system has been well described in the
literature, this clinical commentary will
not provide details on that aspect of the
patient encounter. Briefly, patients un-
derwent a focused, standard examina-
tion of the musculoskeletal system that
included select historical and physical
factors consistent with current trends in
treatment-based classification ( ).17

The examination allowed for consider-
ation of directional preference of lumbar
spine movements,36 a preliminary clinical
prediction rule for stabilization,24 and a
validated clinical prediction rule for ma-
nipulation.10 Specifically, these 2 patients
were found to have clinical signs asso-
ciated with stabilization classification.
Therefore, they were prescribed lumbar
stabilization exercises used by Hicks et

al24 in addition to graded exposure.
Clinical assessment of patients in

this trial also considered patient affect
and cognition style consistent with the
FAM.29 Pain-related fear was quantified
with 2 measures, and the first was the
Fear-Avoidance Beliefs Questionnaire
(FABQ).49 The FABQ was developed
as a disease-specific measure of patient
beliefs regarding the effect of physical
activity and work on LBP. The FABQ
also assesses patient beliefs regarding
reinjury and return to work.49 Individual
FABQ items are scored from 0 to 6, and
the 4-item physical activity scale (FABQ-
PA) has a total range of 0 to 24, while the
7-item work scale (FABQ-W) has a total
range of 0 to 42. Separate consideration
of the physical activity and work domains
are recommended, with higher scores
indicating higher fear-avoidance levels
for both scales.49 The FABQ has demon-
strated adequate reliability and validity in
previous studies.28,43-45,49

To implement graded exposure treat-

Examination Findings and Treatment-Based

Classification Determination

Duration of low back pain (d) 84 18

Onset of low back pain Sudden Sudden

Symptom location Low back and buttock Low back and buttock

Prior history of low back pain No No

Lumbar movement testing (deg, symptom status)

Total flexion 20°, status quo 60°, status quo

Total extension 20°, status quo 10°, status quo

Left side-bending 10°, status quo 22°, status quo

Right side-bending 10°, status quo 20°, status quo

Qualitative assessment of lumbar flexion Deviation present Deviation present

Straight-leg raise (deg, symptom reproduction)

Right 70°, negative 76°, negative

Left 85°, negative 70°, negative

Bilateral active straight-leg raise Success Success

Active sit-up test Unsuccessful Success

Spinal tenderness Present Absent

Prone hip internal rotation (deg)

Right 25° 50°

Left 25° 48°

Lumbar mobility Hypermobile Hypermobile

Prone instability test Positive Positive

Treatment classification Stabilization Stabilization
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to pain (APPENDIX). The FDAQ also has 2
options for open-ended responses, so that
patients with LBP can provide additional
examples and ratings of activities that
they fear performing due to pain. Patients
rate each FDAQ item using a numerical
rating scale that ranges from 0 (no fear)
to 100 (maximal fear).

After the items are rated, the physical

therapist then identifies items ranked as
equal to or higher than 40/100 for im-
plementation by graded exposure. This
process is a modification of a previously
reported method using photographs to
select highly rated fear activities for inclu-
sion in graded exposure treatment.30 This
modification was necessary because use
of photographs was considered too time
consuming for the clinical environment
in which most physical therapists prac-
tice. It is important to note that while the
FDAQ is utilized in our clinical setting for
purposes of determining fear of activities,
its psychometric properties have not been
reported in the peer-review literature.

The 2 patients highlighted in this clin-
ical commentary completed the FABQ
and the FDAQ (TABLES 2 and 3). The
FABQ scores were used to get a general
indication of the levels of pain-related
fear for these patients. In this particular
clinical setting, the FABQ-PA was more
appropriate for scoring because these pa-
tients did not have work-related injury.
Although there is not a widely accept-
ed threshold for determining elevated
FABQ-PA scores, each of these patients
exceeded the median score reported by
Burton et al.9 The FDAQ results were
considered for decision making related
to graded exposure intervention.

Patient 1 responded to the 10 stan-
dard FDAQ items and did not provide
any open-ended responses. The FDAQ
showed variability in fear ratings of spe-
cific activities. The items corresponding
to twisting (40/100) and reaching to the
floor (50/100) had the highest fear rat-
ings and were considered for graded ex-
posure treatment. Patient 2 responded
to the 10 standard FDAQ items, and
provided 2 open-ended responses: fear
of walking up a steep hill and folding
laundry while standing. Patient 2 also
had variability in fear ratings and the
open-ended responses corresponded with
the highest pain ratings (60/100). These
activities were considered for the graded
exposure treatment. It was hypothesized
that a decrease in self-report of disability
and pain-related fear would be associated

ment, fear related to specific activities
must be assessed, in addition to general
pain-related fear levels. Fear of specific
activities was determined using an id-
iosyncratic clinical questionnaire, called
the Fear of Daily Activities Question-
naire (FDAQ). The FDAQ lists 10 activi-
ties that patients with LBP commonly
report being fearful of performing due

TABLE 2
Fear of Daily Activities Rating

Responses for Patient 1

Abbreviation: FABQ, Fear-Avoidance Beliefs Questionnaire.
* Close-ended item (range, 0-100) from FDAQ.
† Activity was used for graded exposure treatment.

Measure Initial Rating 4-wk Rating

FABQ physical activity scale score (0-24) 21 13

Fear of Daily Activities Questionnaire (FDAQ)

Sitting for longer than 1 h* 20 10

Standing for longer than 30 min* 5 0

Walking for longer than 30 min* 25 10

Lifting less than 9.1 kg* 10 10

Lifting more than 9.1 kg* 40 30

Carrying less than 9.1 kg* 10 10

Carrying more than 9.1 kg* 40 30

Twisting*† 40 10

Reaching to floor*† 50 15

Performing back exercises* 10 5

TABLE 3
Fear of Daily Activities Rating

Responses for Patient 2

Abbreviation: FABQ, Fear-Avoidance Beliefs Questionnaire.
* Close-ended item from FDAQ.
† Open-ended item from FDAQ.
‡ Activity was used for graded exposure treatment.

Activity Initial Rating 4-wk Rating

FABQ physical activity scale score (0-24) 19 1

Fear of Daily Activities Questionnaire (FDAQ)

Sitting for longer than 1 h* 50 0

Standing for longer than 30 min* 50 0

Walking for longer than 30 min* 60 0

Lifting less than 9.1 kg* 20 0

Lifting more than 9.1 kg* 40 5

Carrying less than 9.1 kg* 20 0

Carrying more than 9.1 kg* 40 5

Twisting* 10 0

Reaching to floor* 20 0

Performing back exercises* 30 0

Walking up steep hill†‡ 60 0

Folding laundry while standing†‡ 60 0
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with successful graded exposure treat-
ment for these patients.

G
raded exposure was adminis-

tered following suggestions pro-
vided from available studies12,46,47

and reviews on the FAM.29,48 One com-
ponent of the treatment is to provide
patient education that decreases fear
and threat associated with LBP. Another
component of the treatment is to imple-
ment activities that were rated as fearful
under physical therapist supervision. In
clinical situations, these components are
implemented simultaneously, but for
clarity they will be described separately
in this clinical commentary.

Pain-related fear associated with LBP
can be positively influenced by the type
of information patients receive from their
healthcare provider. The Back Book42 is
one way this information can be deliv-
ered. The Back Book provides current
theory and evidence associated with
the management of LBP in a factual,
straightforward, and nonthreatening
manner. Key principles of the Back Book
are summarized in  and random-
ized clinical trials using the Back Book
have demonstrated that it effectively
reduced FABQ scores, either alone7,9 or
in combination with physical therapy.22

There is also evidence to suggest that use
of the Back Book is especially warranted
for patients with elevated levels of pain-
related fear.9,22

Both patients described in this com-
mentary were issued and asked to read
the Back Book pamphlet. The physical
therapist then assessed whether the
pamphlet was read, and encouraged
discussion of key principles from the
Back Book. For example, patient 2 had
questions about why LBP is not always
an indication of damage to the spine.
This provided an opportunity for the
physical therapist to review with the
patient how radiological indicators
of damage to the spine (ie, herniated
nucleus pulposus, intervertebral disc

degeneration, spondylolysis, and spon-
dylolisthesis) are common in patients
with and without LBP.3-5

Progression or modification of this
educational message does not typically
occur during subsequent treatment ses-

Key Principles From Back Book
Educational Pamphlet

normal function and fitness

First session: determine fearful activities
atient completes FDAQ
herapist records most fearful activities (based on NRS from FDAQ)
atient reports level of activity he/she is willing to
perform with increase in fear

Subsequent sessions: patient performs fearful activities
evel of activity determined from results of previous session
ompletion monitored by physical therapist and staff
atient completes FDAQ for reassessment

Does patient have less fear of activities?

Yes

ompleting activity
ymptom confrontation

Increase activity level by at
least 10%:

uration
requency
ntensity

Repeat process

No

importance of:
ompleting activity
ymptom confrontation

No change in activity level:
uration
requency
ntensity

Repeat process

Decision-making process for graded exposure prescription. Abbreviations: FDAQ, fear of daily activities
questionnaire; NRS, numeric rating scale.
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sions. Instead the physical therapist takes
the opportunity to reinforce key principles
from the Back Book. For example, patient
1 had questions about why performing
fearful activities would assist with his re-
covery. This provided an opportunity for
the physical therapist to review the FAM
with the patient and to indicate how con-
tinued avoidance of fearful activities could
potentially result in the development of
chronic pain and disability.

Graded exposure to activities rated as
highly fearful were included in the treat-
ment plan, using parameters described in

.23 During the first session, 2 high-
ly rated activities from the FDAQ were
introduced to the patient at intensities,
frequencies, and durations that did not
increase fear. This initial level of activity
was determined through patient history
or by having the patient perform the ac-
tivity at a self-selected level that did not
increase fear. Subsequent patient activity
was progressed if decreased fear was re-
ported following exposure to the fearful
activity ( ). When decreased fear
of an activity was reported, the patient
received positive reinforcement for con-
frontation. Then the intensity, frequency,
and/or duration of activity increased for
the subsequent session. When main-
tained or increased fear of activity was
reported, the importance of attempt-
ing these activities was explained to the
patient. Then the activity exposure was
maintained at the current intensity, fre-
quency, and duration for the subsequent
session. The decision to increase or main-
tain exposure levels is made from ratings
that occur within the same treatment ses-
sion ( ), not in ratings that occur
between treatment sessions.23 Once fear
levels are decreased, patients are also en-
couraged to expose themselves to these
activities outside of the clinic, as part of
the home exercise program; although it
should be noted that compliance to the
home exercise program portion of grad-
ed exposure was not measured for these
patients.23

Because it is not feasible to describe
each treatment session for both patients,

only the first 3 graded exposure treat-
ment sessions for patient 2 are sum-
marized ( ). The decision-making
process for the first 3 sessions of patient
2 provide an adequate demonstration of
the application of graded exposure treat-
ment. These examples will allow readers
to become familiar with typical decision-
making patterns involved with graded
exposure treatment.23

Patient 2 used the open-ended ques-
tions of the FDAQ to indicate highly
rated fearful activities for walking up
a steep hill and folding laundry while
standing ( ). The fear of walking
up a steep hill was initially rated by the
patient at 60/100. The physical therapist
used information from the patient histo-
ry (walking time limit) and from having
the patient walk on the treadmill in the
clinic (incline level and walking speed)
to determine initial activity level during
session 1 ( ). The patient performed
the treadmill walking as suggested and
reported a postactivity fear rating of
10/100. At the conclusion of session 1,
the physical therapist planned to increase

exposure time for the next treatment ses-
sion. During session 2, the patient rated
preactivity fear of walking up a steep hill
at 20/100 ( ). Although this was an
increase from the postactivity rating from
session 1 (10/100), the therapist still in-
creased the exposure time because the
patient had previously noted a decrease
during session 1. The patient completed
4 minutes on the treadmill as suggested
and reported a postactivity fear rating
of 30/100. At the conclusion of session
2, the physical therapist planned to
maintain the exposure level due to this
increase in fear rating. Session 3 began
with a preactivity fear rating of 20/100.
Again, even though this represented a
decrease in fear from the postactivity rat-
ing from session 2 (30/100), the previous
exposure level was maintained, because
the patient had reported an increase in
fear following the activity during session
2. The patient completed the suggested
walking activity in session 3 and rated
the postexercise fear rating at 10/100.
At the conclusion of session 3, the physi-
cal therapist made a plan to increase the

Treatment Summary for Initial Graded

Exposure Treatment Sessions for Patient 2

Fearful activity 1: walking
up steep hill

Preactivity fear level 60/100 20/100 20/100

Clinic activity Treadmill walking, 3 min,
3.0% incline, 1.9 km/h

Treadmill walking, 4 min, 3.0%
incline, 1.9 km/h

Treadmill walking, 4 min,
3.0% incline, 1.9 km/h

Postactivity fear level 10/100 30/100 10/100

Fear reduced? Yes No Yes

Plan Progress exposure time Maintain exposure level Progress exposure time and
incline

Fearful activity 2: folding
laundry

Preactivity fear level 60/100 50/100 30/100

Clinic activity Floor-to-table lift, 4.5 kg,
10 times

Floor-to-table lift, 4.5 kg, 12
times; standing assembly
activity, 5 min

Floor-to-table lift, 6.8 kg, 10
times; standing assembly
activity, 7 min

Postactivity fear level 20/100 30/100 20/100

Fear reduced? Yes Yes Yes

Plan Increase repetition and
include standing time

Increase lifting weight and
standing time

Increase repetition and
standing time
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walking time and incline for session 4.
The graded exposure progression for
inclined walking continued in a similar
fashion until the patient was walking 10
minutes at 2.9 km/h on a 3.5% incline,
with preactivity and postactivity fear rat-
ings of 0/100.

Folding laundry while standing was
the second activity rated as highly fear-
ful (60/100). After further questioning
from the physical therapist, it was de-
termined that there were 2 parts of this
activity that caused the patient fear. The
first part was lifting the basket when it
was full of clothes and the second part
was standing in place to fold the laun-
dry. Therefore, the physical therapist
implemented both activities during the
graded exposure treatment component.
The physical therapist used information
from the patient history (height of lift)
and from having the patient practice
lifts (weight of lift) to determine initial
activity level during session 1 ( ).
The preactivity to postactivity fear rat-
ings decreased from 60/100 to 20/100
following session 1. At the conclusion of
session 1, the physical therapist planned
to increase exposure by increasing the
number of repetitions and by adding a
standing activity to the treatment pro-
gram. During session 2, the patient rat-
ed fear from folding laundry at 50/100
( ). Anecdotally, the patient also
reported some anxiety about performing
the standing activity after the increase in
lifting repetitions. Although this was an
increase from the postactivity fear rating
from session 1 (20/100), the therapist still
increased the exposure as planned from
the decrease during session 1. The physi-
cal therapist acknowledged the patient’s
fear and anxiety, but also let the patient
know that her fear and anxiety were the
reasons for selecting these particular ac-
tivities. The patient was able to perform
the activities as prescribed during session
2, and fear ratings were decreased from
50/100 to 30/100. At the conclusion of
session 2, the physical therapist planned
to increase exposure by increasing the
weight of the lift and by increasing the

time of the standing activity. Session 3
began with a pre-exercise activity fear
rating of 30/100, and the patient was
able to perform all the exposure-related
activity, with postactivity fear ratings of
10/100. This graded exposure progres-
sion for folding laundry while standing
continued in a similar fashion until the
patient was lifting 9.9 kg 15 times and
doing standing activities for 15 minutes,
with preactivity and postactivity fear rat-
ings of 0/100.

S
tandardized outcome mea-

sures were used to assess pa-
tient status before treatment,

and then 4 weeks later.23 Self-reported
disability was assessed with the Modi-
fied Oswestry Disability Questionnaire
(ODQ).15 The ODQ has been found to
have high levels of test-retest reliability,
validity, and responsiveness,15,19,41 and
is recommended as a primary outcome
measure of self-report of disability for
patients with LBP.14 Pain intensity was
assessed using an numerical rating scale
(range, 0-10), and the patient was asked
to rate the current, worst (highest), and
best (lowest) pain intensity ratings over
the past 24 hours. The mean of these
ratings was reported in the clinical tri-
al.23 This method of pain assessment has

previously demonstrated acceptable re-
liability and validity in the literature.25,40

Although not commonly utilized as
outcome measures, the FABQ and the
FDAQ were also collected 4 weeks
later.

Patient 1 had 4 treatments that oc-
curred over the 4-week period, and
changes in status are summarized in

 and 6. The observed improve-
ment in pain-related disability exceeded
a published threshold for minimally clini-
cally important difference (MCID).19 The
observed improvement in pain intensity
met the MCID threshold for one third of
the ratings.11 Patient 1 also reported im-
provements in pain-related fear, and fear
of activities included in the graded expo-
sure program (twisting and reaching). Pa-
tient 2 had 9 treatments over the 4-week
period, with improvements that exceeded
the MCID for the modified ODQ,19 and
met the MCID threshold for two thirds
of the pain intensity ratings ( and
).11 Patient 2 reported improvements in

pain-related fear, and fear of activities in-
cluded in the graded exposure program
(walking up a steep hill and folding laun-
dry while standing). Patient 2 had larger
improvements in pain-related fear and
fear of specific activities in comparison
to patient 1. However, it is important to
note that there are no accepted MCIDs
for the FABQ and FDAQ, so determining

Summary of Outcomes Following

Graded Exposure

Abbreviation: ODQ, Oswestry Disability Questionnaire.
* Improvement met criterion for minimally clinically important difference (6 points or greater on
ODQ and 2 points or greater for pain ratings).

Patient 1

Disability, ODQ (0%-100%) 50% 14%*

Average pain intensity (at present), ordinal scale (0-10) 7/10 6/10

Pain (at worst), ordinal scale (0-10) 7/10 6/10

Pain (at best), ordinal scale (0-10) 5/10 3/10*

Patient 2

Disability, ODQ (0%-100%) 46% 20%*

Pain intensity (at present), ordinal scale (0-10) 4/10 2/10*

Pain (at worst), ordinal scale (0-10) 8/10 3/10*

Pain (at best), ordinal scale (0-10) 2/10 2/10
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the clinical relevance of these improve-
ments is difficult.

An important issue is whether the 2
patients highlighted in this clinical com-
mentary were representative of the grad-
ed exposure outcomes from the overall
randomized trial. To address this issue,
the 4-week disability and pain intensity
outcomes for all patients receiving graded
exposure were placed in a graph (
2).23 The average 4-week change in the
modified ODQ scale was 13.0 (SD, 14.8),
so outcomes for patient 1 were within
2 standard deviations of the mean, and
outcomes for patient 2 were within 1
standard deviation of the mean (

). The average 4-week change in aver-
age pain intensity was 2.7 (SD, 2.2), so
outcomes for patients 1 and 2 were within
1 standard deviation of the mean (

). Therefore, the patients highlighted
in this commentary were representative
of overall trial outcomes. However, it
should also be recognized that expected
outcomes are likely to change based on
initial levels of disability and fear. Fur-
thermore, change in ratings for single
patients must be viewed with caution,
as they do not control for measurement
variation and nonspecific effects. As with
any treatment approach, variability in re-
sponse to graded exposure is expected,
and only the randomized trial can pro-
vide a more definitive assessment of the
effectiveness of the described approach.23

The patients in this commentary were
neither the best nor worst responders
and were used only to provide an exam-
ple of a standard approach to graded ex-
posure, not to validate the effectiveness
of graded exposure.

G
raded exposure is a theoreti-

cally appropriate way to reduce
chronic pain and disability within

the FAM.29 The primary goal of graded
exposure is behavioral in nature, as it
serves as a way to increase the perfor-
mance of fearful activities. There are also
important cognitive aspects of applying

graded exposure that shouldn’t be over-
looked. Patients receive education that
decreases the fear and threat associated
with LBP. Also, patients receive positive
reinforcement for performing fearful
activities and utilizing beneficial coping
strategies. Therefore, it is impossible to
separate the effects of the education and
activity implementation components of
the graded exposure treatment. In our
opinion it is best to view graded exposure
as a combined cognitive and behavioral
treatment that encourages confrontation
of fearful activities during rehabilitation
of LBP.

Utilizing graded exposure may repre-
sent a philosophical shift in how physi-
cal therapists typically manage LBP.

For example, the goal of patient educa-
tion changes when using behavioral ap-
proaches. Instead of providing purely
mechanical or anatomical explanations
for causes and treatment of LBP, anatom-
ical explanations of LBP are downplayed
and use of adaptive coping strategies is
encouraged. Furthermore, exercise pre-
scription for LBP is typically based on
physiological (muscle force production,
range of motion, flexibility, or aerobic ca-
pacity), temporal (chronic or acute symp-
toms), or anatomical location (leg pain or
no leg pain) parameters.2,33 In contrast,
exercise prescription for graded exposure
is based on identifying fearful activities,
systematically exposing the patients to
these fearful activities, and progressing
exposure to the activities when fear rat-
ings decreased.23,29,31,35

Physical therapy practice guidelines
allow for the assessment of psychologi-
cal factors that influence rehabilitation
outcomes, although such assessment
is not commonly performed by clini-
cians.2,26,33 The FAM is a specific theo-
retical model that provides guidance
for clinicians to identify patients with
elevated pain-related fear and appro-
priately modify treatment. This clinical
commentary described physical therapy
utilization of graded exposure, which
has not been widely reported in the lit-
erature. Given there is limited evidence
currently available on graded exposure,
additional research from prognostic
studies and clinical trials is necessary
to guide future clinical application of
graded exposure for physical therapists.
High-priority items for future research
in graded exposure include confirming
whether graded exposure is superior to
other behavioral interventions for chron-
ic LBP and whether subgroups of pa-
tients that will receive additional benefit
from graded exposure can be accurately
identified to allow focused application of
the intervention.
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at the University of Florida for utilization of
facilities.

N
um

be
r o

f P
at

ie
nt

s

12

10

8

6

4

2

0
0–20 20 40 60

N
um

be
r o

f P
at

ie
nt

s

6

4

2

0
–2 0 2 4 6 8 10

A

B

(A) Change in disability scores for patients
receiving graded exposure intervention in physical
therapy clinical trial at 4 weeks.25 (B) Change in
average pain intensity ratings for patients receiving
graded exposure intervention in physical therapy
clinical trial at 4 weeks.25

 J
ou

rn
al

 o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

 
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.jo
sp

t.o
rg

 a
t o

n 
Se

pt
em

be
r 

9,
 2

02
4.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

 C
op

yr
ig

ht
 ©

 2
00

9 
Jo

ur
na

l o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

. A
ll 

ri
gh

ts
 r

es
er

ve
d.



504  |  july 2009  |  volume 39  |  number 7  |  journal of orthopaedic & sports physical therapy

[ CLINICAL COMMENTARY ]

1. Al-Obaidi SM, Beattie P, Al-Zoabi B, Al-Wekeel
S. The relationship of anticipated pain and fear
avoidance beliefs to outcome in patients with
chronic low back pain who are not receiving
workers’ compensation. Spine. 2005;30:1051-
1057.

2. Battie MC, Cherkin DC, Dunn R, Ciol MA, Wheel-
er KJ. Managing low back pain: attitudes and
treatment preferences of physical therapists.
Phys Ther. 1994;74:219-226.

3. Beutler WJ, Fredrickson BE, Murtland A,
Sweeney CA, Grant WD, Baker D. The natural
history of spondylolysis and spondylolis-
thesis: 45-year follow-up evaluation. Spine.
2003;28:1027-1035; discussion 1035. http://
dx.doi.org/10.1097/01.BRS.0000061992.98108.
A0
Boden SD, Davis DO, Dina TS, Patronas NJ, Wi-
esel SW. Abnormal magnetic-resonance scans
of the lumbar spine in asymptomatic subjects. A
prospective investigation. J Bone Joint Surg Am.
1990;72:403-408.
Boos N, Semmer N, Elfering A, et al. Natural
history of individuals with asymptomatic disc
abnormalities in magnetic resonance imaging:
predictors of low back pain-related medi-
cal consultation and work incapacity. Spine.
2000;25:1484-1492.

6. Bortz WM, 2nd. The disuse syndrome. West J
Med. 1984;141:691-694.

7.
Award Winner in Clinical Studies: Effects of a
media campaign on back pain beliefs and its
potential influence on management of low back
pain in general practice. Spine. 2001;26:2535-
2542.

8. Burton AK, Tillotson KM, Main CJ, Hollis S.
Psychosocial predictors of outcome in acute
and subchronic low back trouble. Spine.
1995;20:722-728.

9. Burton AK, Waddell G, Tillotson KM, Summerton
N. Information and advice to patients with back
pain can have a positive effect. A randomized
controlled trial of a novel educational booklet in
primary care. Spine. 1999;24:2484-2491.

10. Childs JD, Fritz JM, Flynn TW, et al. A clinical
prediction rule to identify patients with low
back pain most likely to benefit from spinal ma-
nipulation: a validation study. Ann Intern Med.
2004;141:920-928.

11. Childs JD, Piva SR, Fritz JM. Responsiveness of
the numeric pain rating scale in patients with
low back pain. Spine. 2005;30:1331-1334.

12.
ME, Geilen M, Mulder H. Fear of movement/(re)
injury in chronic low back pain: education or
exposure in vivo as mediator to fear reduction?
Clin J Pain. 2005;21:9-17; discussion 69-72.

13. Delitto A, Erhard RE, Bowling RW. A treatment-
based classification approach to low back
syndrome: identifying and staging patients for

conservative treatment. Phys Ther. 1995;75:470-
485; discussion 485-479.
Deyo RA, Battie M, Beurskens AJ, et al. Outcome
measures for low back pain research. A propos-
al for standardized use. Spine. 1998;23:2003-
2013.
Fairbank JC, Pynsent PB. The Oswestry Disabil-
ity Index. Spine. 2000;25:2940-2952; discussion
2952.

16. Fordyce WE, Fowler RS, Jr., Lehmann JF, De-
lateur BJ, Sand PL, Trieschmann RB. Operant
conditioning in the treatment of chronic pain.
Arch Phys Med Rehabil. 1973;54:399-408.

17. Fritz JM, Cleland JA, Childs JD. Subgrouping
patients with low back pain: evolution of a clas-
sification approach to physical therapy. J Orthop
Sports Phys Ther. 2007;37:290-302. http://
dx.doi.org/10.2519/jospt.2007.2498

18. Fritz JM, George SZ. Identifying psychosocial
variables in patients with acute work-related
low back pain: the importance of fear-avoidance
beliefs. Phys Ther. 2002;82:973-983.

19. Fritz JM, Irrgang JJ. A comparison of a modified
Oswestry Low Back Pain Disability Question-
naire and the Quebec Back Pain Disability Scale.
Phys Ther. 2001;81:776-788.

20. Gatchel RJ, Polatin PB, Mayer TG. The dominant
role of psychosocial risk factors in the develop-
ment of chronic low back pain disability. Spine.
1995;20:2702-2709.

21. George SZ, Bialosky JE, Fritz JM. Physical thera-
pist management of a patient with acute low
back pain and elevated fear-avoidance beliefs.
Phys Ther. 2004;84:538-549.

22. George SZ, Fritz JM, Bialosky JE, Donald DA.
The effect of a fear-avoidance-based physical
therapy intervention for patients with acute low
back pain: results of a randomized clinical trial.
Spine. 2003;28:2551-2560.

23. George SZ, Zeppieri G, Jr., Cere AL, et al. A
randomized trial of behavioral physical therapy
interventions for acute and sub-acute low back
pain (NCT00373867). Pain. 2008;140:145-157.
http://dx.doi.org/10.1016/j.pain.2008.07.029
Hicks GE, Fritz JM, Delitto A, McGill SM. Pre-
liminary development of a clinical prediction
rule for determining which patients with low
back pain will respond to a stabilization exercise
program. Arch Phys Med Rehabil. 2005;86:1753-
1762.
Jensen MP, Turner JA, Romano JM. What is
the maximum number of levels needed in pain
intensity measurement? Pain. 1994;58:387-392.

26. Jette AM, Smith K, Haley SM, Davis KD. Physical
therapy episodes of care for patients with low
back pain. Phys Ther. 1994;74:101-110; discus-
sion 110-105.

27. Kottke FJ. The effects of limitation of acitivity
upon the human body. JAMA. 1966;196:825-
830.

28.
Sanchez MD, Jauregui JO. Psychometric char-
acteristics of the Spanish version of the FAB
questionnaire. Spine. 2006;31:104-110.

29. Leeuw M, Goossens ME, Linton SJ, Crombez

model of musculoskeletal pain: current state of
scientific evidence. J Behav Med. 2007;30:77-
94.

30. Leeuw M, Goossens ME, van Breukelen GJ,

harmfulness of physical activities in patients
with chronic low back pain: the Photograph
Series of Daily Activities--short electronic ver-
sion. J Pain. 2007;8:840-849. http://dx.doi.
org/10.1016/j.jpain.2007.05.013

31. Leeuw M, Goossens ME, van Breukelen GJ,
et al. Exposure in vivo versus operant graded
activity in chronic low back pain patients:
results of a randomized controlled trial. Pain.
2008;138:192-207. http://dx.doi.org/10.1016/j.
pain.2007.12.009

32. Lethem J, Slade PD, Troup JD, Bentley G. Outline
of a Fear-Avoidance Model of exaggerated pain
perception--I. Behav Res Ther. 1983;21:401-408.

33. Li LC, Bombardier C. Physical therapy manage-
ment of low back pain: an exploratory survey of
therapist approaches. Phys Ther. 2001;81:1018-
1028.
Lindstrom I, Ohlund C, Eek C, et al. The effect
of graded activity on patients with subacute low
back pain: a randomized prospective clinical
study with an operant-conditioning behavioral
approach. Phys Ther. 1992;72:279-290; discus-
sion 291-273.
Linton SJ, Boersma K, Jansson M, Overmeer

-
trolled trial of exposure in vivo for patients with
spinal pain reporting fear of work-related activi-
ties. Eur J Pain. 2008;12:722-730. http://dx.doi.
org/10.1016/j.ejpain.2007.11.001

36. Long AL. The centralization phenomenon. Its
usefulness as a predictor or outcome in con-
servative treatment of chronic law back pain (a
pilot study). Spine. 1995;20:2513-2520; discus-
sion 2521.

37. Philips HC. Avoidance behaviour and its role
in sustaining chronic pain. Behav Res Ther.
1987;25:273-279.

38. -
atic review of psychological factors as predictors
of chronicity/disability in prospective cohorts of
low back pain. Spine. 2002;27:E109-120.

39.
MR, Kalauokalani DA, Reis S. Cognitive-
behavioral therapy and psychosocial factors in
low back pain: directions for the future. Spine.
2002;27:E133-138.
Roach KE, Brown MD, Dunigan KM, Kusek CL,
Walas M. Test-retest reliability of patient reports
of low back pain. J Orthop Sports Phys Ther.
1997;26:253-259.
Roland M, Fairbank J. The Roland-Morris Dis-
ability Questionnaire and the Oswestry Disability
Questionnaire. Spine. 2000;25:3115-3124.
Roland M, Waddell G, Klaber-Moffett J. The Back
Book. Norwich, UK: The Stationery Office; 1996.
Staerkle R, Mannion AF, Elfering A, et al.
Longitudinal validation of the fear-avoidance
beliefs questionnaire (FABQ) in a Swiss-German

 J
ou

rn
al

 o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

 
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.jo
sp

t.o
rg

 a
t o

n 
Se

pt
em

be
r 

9,
 2

02
4.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

 C
op

yr
ig

ht
 ©

 2
00

9 
Jo

ur
na

l o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

. A
ll 

ri
gh

ts
 r

es
er

ve
d.



journal of orthopaedic & sports physical therapy  |  volume 39  |  number 7  |  july 2009  | 505

@ MORE INFORMATION
WWW.JOSPT.ORG

sample of low back pain patients. Eur Spine J.
2004;13:332-340.

44. Swinkels-Meewisse IE, Roelofs J, Verbeek AL,
Oostendorp RA, Vlaeyen JW. Fear of movement/
(re)injury, disability and participation in acute
low back pain. Pain. 2003;105:371-379.

45. Swinkels-Meewisse IE, Roelofs J, Verbeek AL,
Oostendorp RA, Vlaeyen JW. Fear-avoidance
beliefs, disability, and participation in workers
and non-workers with acute low back pain. Clin
J Pain. 2006;22:45-54.

46. Vlaeyen JW, de Jong J, Geilen M, Heuts PH,

van Breukelen G. Graded exposure in vivo in
the treatment of pain-related fear: a replicated
single-case experimental design in four patients
with chronic low back pain. Behav Res Ther.
2001;39:151-166.

47. Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van
Breukelen G. The treatment of fear of move-
ment/(re)injury in chronic low back pain: further
evidence on the effectiveness of exposure in
vivo. Clin J Pain. 2002;18:251-261.

48. Vlaeyen JW, Linton SJ. Fear-avoidance and its
consequences in chronic musculoskeletal pain:

a state of the art. Pain. 2000;85:317-332.

49. Waddell G, Newton M, Henderson I, Somerville

D, Main CJ. A Fear-Avoidance Beliefs Question-

naire (FABQ) and the role of fear-avoidance

beliefs in chronic low back pain and disability.

Pain. 1993;52:157-168.

APPENDIX

People with low back pain have told us that they are fearful of performing certain activities because they believe these activities will cause additional low back pain, or reinjure their back.
Examples of such activities are listed below. Using the provided scale, please rate each activity for the amount of fear it causes you, as it relates to your low back pain. Because not all

activities are fearful for all people, we are also asking you to list 2 different activities that cause you fear, and to rate the fear associated with those activities.

0 ––––––––––––––--------------------–––––-------------–––––––– 100
No fear of activity Maximal fear of activity

Activity Rating (0-100)
1. Sitting for longer than 1 hour ______
2. Standing for longer than 30 minutes ______
3. Walking for longer than 30 minutes ______
4. Lifting less than 20 pounds* ______
5. Lifting 20 pounds* or more ______
6. Carrying less than 20 pounds* ______
7. Carrying 20 pounds* or more ______
8. Twisting ______
9. Reaching to the floor ______
10. Performing back exercises ______
11. ________________________________________ ______
12. ________________________________________ ______

The FDAQ is a preliminary instrument with undocumented reliability and validity; therefore, it should be used with caution in clinical settings. This instrument was included because it
was an essential part of the decision-making process for implementation of graded exposure. Future studies will report psychometric information for the FADQ, and this information will
help to determine if the instrument is appropriate for widespread use. *Twenty pounds is approximately 9.1 kg.

FEAR OF DAILY ACTIVITIES QUESTIONNAIRE (FDAQ)

NOTIFY JOSPT of Changes in Address

Please remember to let JOSPT know about changes in your mailing address.
The US Postal Service typically will not forward second-class periodical
mail. Journals are destroyed, and the USPS charges JOSPT for sending
them to the wrong address. You may change your address online at
www.jospt.org. Visit “INFORMATION FOR READERS”, click “Change of Address”,
and select and complete the online form. We appreciate your assistance in
keeping JOSPT’s mailing list up to date.
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