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Treatments Addressing Pain-Related Fear and Anxiety
in Patients with Chronic Musculoskeletal Pain:

A Preliminary Review

Kristen M. Bailey1, R. Nicholas Carleton1, Johan W. S. Vlaeyen2,3 and Gordon
J. G. Asmundson1

1Department of Psychology and the Anxiety and Illness Behaviours Laboratory, University of
Regina, Regina, Saskatchewan, Canada; 2Pain and Disability Research Program, University
of Leuven, Tiensestraat, Leuven, Belgium; 3Department of Clinical Psychological Science,

Maastricht University, Maastricht, the Netherlands

Abstract. This review covers the current cognitive behavioural treatments available to address fear-
avoidance beliefs in patients with chronic musculoskeletal pain (CMP). Four types of treatment
protocols were identified for inclusion in the review: (a) graded in vivo exposure (GivE); (b) graded
activity (GA); (c) acceptance and commitment therapy (ACT); and (d) mixed cognitive behavioural
protocols. Most of the research suggests that GivE and ACT result in the best outcomes for treating
fear-avoidance beliefs in patients with CMP. There is also a readily apparent paucity of research from
North America; indeed, most of the available studies were conducted in the Netherlands and
Scandinavia. This relative absence of North American research raises potentially important questions
about the role of compensation status and access to care, which differ between countries, on
treatment outcome. Implications and directions for future research are discussed. Key words: chronic
pain; fear; anxiety; cognitive therapy; behaviour therapy; review; treatment.
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Current theory holds that pain comprises
sensory as well as cognitive, affective, beha-
vioral, and social components (Bonica, 1990;
Melzack, 1987; Melzack & Wall, 1965).
Accordingly, pain can be viewed as both a
sensory and an emotional experience. Pain is
also ubiquitous, occurring most often as a
response to actual or potential tissue damage,
and motivates withdrawal from the source of
pain in order to facilitate recuperative
behaviour. In this context, pain has survival
value; however, when it becomes chronic (i.e.
persisting $ 3 months; International Associ-
ation for the Study of Pain, 1986), it loses its
adaptive qualities.
Chronic musculoskeletal pain (CMP) is a

potentially debilitating health concern that

affects tens of millions of people and accounts

for billions of dollars in annual health care

costs and lost productivity (Blyth et al., 2001;

Gatchel, 2004; Strassels, 2006). Estimates

from the United States indicate that 7% of

the population has experienced CMP in the

past 12 months (McWilliams, Cox, & Enns,

2003) at an annual cost of $100 billion

(Weisberg & Vaillancourt, 1999). Many

people with CMP make frequent physician

visits, sometimes undergo inappropriate medi-

cal evaluations, and often miss work and other

important activities because of their symptoms

(e.g. Spengler et al., 1986). They are also at

increased risk for comorbid psychiatric con-

ditions, particularly depression and anxiety

q 2010 Taylor & Francis ISSN 1650-6073
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disorders (e.g. Asmundson, Coons, Taylor, &

Katz, 2002).
Given the impact of CMP, it is not

surprising that numerous interventions have
been developed in attempts to alleviate
unremitting pain and associated emotional
suffering. For example, there is now an
abundance of research examining the impact
of pharmacotherapy (Burns & Ineck, 2006;
Chamberlin, Cottle, Neville, & Tan, 2007;
Hogg, 2006), surgery (Fritz et al., 2007;
Sapkas et al., 2007), and physical therapy
(Critchley, Ratcliffe, Noonan, Jones, &
Hurley, 2007) on the experience of chronic
pain. Overall, this research suggests that
chronic pain is a complex problem that
must be approached with patient-specific
characteristics in mind; moreover, the evi-
dence suggests that multimodal treatment for
chronic pain is more effective than mono-
therapies (Turk, Swanson, & Tunks, 2008).

There have now been several decades of
research regarding the relationship between
pain and depression (Williams, Jacka, Pasco,
Dodd, & Berk, 2006). This research suggests
that chronic pain and depression are common
comorbidities that may be mutually interac-
tive. Early research also revealed an associ-
ation between pain and significant degrees of
anxiety (Paulett, 1947; Rowbotham, 1947);
however, it is only within the last decade that
anxiety has come to be viewed as more than a
product of intractable pain. Constructs of
pain-related anxiety and fear have garnered
increasing theoretical, empirical, and practical
attention.

Contemporary fear-anxiety-avoidance
models of CMP are based primarily on the
writings of several groups (Asmundson,
Norton, & Norton, 1999; McCracken,
Zayfert, & Gross, 1992; Vlaeyen, Kole-
Snijders, Boeren, & van Eek, 1995; Waddell,
Newton, Henderson, Sommerville, & Main,
1993). Although these groups each provide
slightly different conceptualizations of the role
of fear and anxiety in perpetuating pain, the
main ideas of each are captured in the model
proposed by Vlaeyen and Linton (2000;
Figure 1). This model focuses on patients
with idiopathic (i.e. in the absence of
identifiable injury or organic pathology)
CMP; however, it has been shown to be
applicable to those with other pain conditions,

such as headache (Norton & Asmundson,
2004), fibromyalgia (Goubert et al., 2004), and
pain after recovery from severe burns (Sgroi,
Willebrand, Ekselius, Gerdin, & Andersson,
2005), and has recently been adapted to
account for fear of falling among the elderly
(Hadjistavropoulos et al., 2007).

The contemporary fear-anxiety-avoidance
models, although comprising more detailed
postulates, can be summarized as follows:

1. When pain is perceived, a judgment of the
meaning or purpose of the pain is placed
on the experience (pain experience).

2. For most people, pain is judged to be
undesirable and unpleasant but not cata-
strophic or suggestive of a major calamity
(no fear). Typically, the person engages in
appropriate behavioral restriction followed
by graduated increases in activity (confron-
tation)until healinghasoccurred (recovery).

3. For a significant minority of people, a
catastrophic meaning is placed on the
experience of pain (pain catastrophizing).
Catastrophizing, influenced by predisposi-
tional and current psychological factors,
leads to fear of pain (and/or reinjury)
and thereafter spirals into a vicious and
self-perpetuating cycle that promotes and
maintains avoidance, activity limitations,
disability, pain, further catastrophizing,
and so forth.

Figure 1. Vlaeyen and Linton’s fear-anxiety-
avoidance model of chronic musculoskeletal pain.
From “Fear-avoidance and its consequences in
chronic musculoskeletal pain: A state of the art,” by
J. W. S. Vlaeyen and S. J. Linton, 2000, Pain, 85, p.
329. Copyright 2000. Reprinted with kind
permission from the International Association for
the Study of Pain, 909 NE 43rd Ave, Suite 306,
Seattle, WA.
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The fear-anxiety-avoidance models have
garnered considerable empirical support
(Asmundson et al., 1999; Asmundson,
Vlaeyen, & Crombez, 2004; Leeuw, Goossens,
Linton, et al., 2007; Vlaeyen & Linton, 2000)
The most recent iterations of the model
(e.g. Asmundson et al., 2004), as well as recent
findings by Carleton and Asmundson (2009),
suggest possible theoretical and clinical dis-
tinctions between pain-related fear and pain-
related anxiety. Specifically, pain-related fear
is suggested to occur during the actual
experience of pain, whereas pain-related
anxiety is suggested to occur in anticipation
of a painful experience. The precedent
distinction between present-tense fear and
future-tense anxiety has been recognized as
important for years (Barlow, 2002); however,
in models of chronic pain, the distinction
remains somewhat novel. Accordingly, for the
purpose of this review, the phrase fear of pain
is used to refer to both pain-related fear and
pain-related anxiety.

Current treatments for pain-related
fear and anxiety

New and innovative treatment approaches to
CMP have begun to take into account
components of the fear-anxiety-avoidance
model. Although a relatively new area of
inquiry, with the first report on related
treatment published in 2001, there is now a
sufficient body of research using these new
treatment strategies to warrant a comparative
review. Accordingly, the current review
describes these treatments strategies—graded
in vivo exposure (GivE), graded activity (GA),
acceptance and commitment therapy (ACT),
as well as less standardized techniques
comprising various aspects of different thera-
pies (i.e. mixed therapy)—and examines the
available research on each treatment strategy.

Graded in vivo exposure and graded
activity
GivE is a cognitive behavioural method that
was developed by Vlaeyen, de Jong, Sieben,
and Crombez (2002). The basic premise of
GivE is that fear of pain and disability can be
reduced by deliberately exposing patients to
movements and tasks that have been avoided
because of fear of pain or reinjury. GivE

therapy begins with patient psychoeducation
regarding the fear-anxiety-avoidance model
of CMP followed by a series of interactive
therapy sessions involving graded exposure
techniques and “behavioral experiments.”
Patients and therapists collaborate to create
an individualized hierarchy of feared activi-
ties (e.g. jumping up and down, bending over
to pick up an object). In subsequent sessions,
patients are gradually exposed to each
activity in their hierarchy, providing ratings
of fear and pain expectation before and
following each activity exposure. Therapists
encourage patients to practice the behaviours
covered in therapy sessions (i.e. doing the
activities in their hierarchy) as homework
assignments outside of the therapeutic setting
(also see Tang et al., 2007; Vlaeyen, de Jong,
Sieben, & Crombez, 2002). It remains to be
determined whether therapists need to model
behaviours in a biomechanically appropriate
fashion. Although this seems a reasonable
approach, it has been suggested that focusing
on proper biomechanics may be counter-
intuitive with patients who fear pain or
reinjury (Tang et al., 2007; Vlaeyen, de Jong,
Geilen, Heuts, & van Breukelen, 2001);
indeed, fearful patients may misinterpret
this information to mean that catastrophe
will occur if they do not perform activities
exactly as demonstrated by their therapist.
Accordingly, while additional research on
this issue is warranted, it may not be
necessary for therapists to demonstrate
proper ergonomic movement.
GA, like GivE, is an active therapy used for

treating CMP. Healthy behaviours are shaped
through positive reinforcement of predefined
activity quotas (Fordyce, 1976; Vlaeyen, de
Jong, Sieben, & Crombez, 2002). Patients first
identify specific functional activities that have
been suspended as a result of CMP, and
treatment goals are established based on the
suspended activities. The client is asked to
describe their tolerance level for performing
each of the suspended activities. For example,
a client might avoid bending at the waist while
nonetheless being able to tolerate bending
halfway (45 degrees) for a maximum of
10min. The avoided activities and associated
tolerances form a time-contingent treatment
schedule, not unlike a fear hierarchy. Patients
begin engaging in the activities at 70 to 80% of
their baseline tolerance levels (e.g. bending

48 Bailey, Carleton, Vlaeyen, and Asmundson COGNITIVE BEHAVIOUR THERAPY
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over to 35 degrees for 8min) and proceed to
gradually increase the activity levels over time.

Despite their similarities, GA and GivE
differ in an important way. GA is based on
operant conditioning principles, whereas
GivE uses the principles from classical
conditioning and operant conditioning. More
specifically, GA takes advantage of a pro-
gressive positive reinforcement schedule to
modify behaviours. In contrast, GivE works
by first using classical conditioning principles
to modify behavior. Although it was pre-
viously thought that exposure worked by
abolishing pairings between conditioned and
unconditioned stimuli, new research has
suggested that one of the central components
at work during exposure is inhibitory learning
(Craske et al., 2008; Crombez et al., 2002).
Thus, in GivE, patients are exposed to
activities that elicit the fear responses they
have learned (e.g. catastrophizing), but
through the course of treatment they learn to
inhibit those learned responses. Thereafter,
positive and negative reinforcement schedules
are applied in order to change behavioural
activity patterns.

Acceptance and commitment therapy
ACT is based on concepts of mindfulness,
acceptance, and values-based action (Hayes,
2004; Hayes & Duckworth, 2006; Hofmann &
Asmundson, 2008). This approach has gar-
nered considerable recent attention as a means
of treating CMP (Vowles &McCracken, 2008;
Wicksell, Melin, & Olsson, 2007). Acceptance
occurs when one is willing to experience pain
without attempting to control it (i.e. patients
are taught to acknowledge their pain, observe
it as a sensation, and then accept it as part of
present reality without judgment). Values-
based action occurs when values are clarified
and actions are performed in line with those
values in order for one to live their desired life;
in other words, patients are encouraged to
consciously choose to engage in satisfying,
rewarding activities despite their pain. The
ACT process facilitates a shift in life focus
away from the pain and onto things of greater
value. The shift reduces or ameliorates the
debilitating, catastrophic cognitions and
avoidance behaviours associated with CMP
(Vowles, McCracken, & Eccleston, 2008).
Some theorists suggest that ACT, as with
cognitive behavioural therapy (CBT), focuses

on patients’ cognitions; however, rather than
attempting to change the content of the
cognitions, as is done in CBT, ACT attempts
to change the function of the cognitions
(Hofmann & Asmundson, 2008). Moreover, it
is noteworthy that, like GivE and GA, the
effects of ACT on fear of pain may result from
exposure (e.g. engaging in a pain-provoking
experience and working to accept the pain
sensation; Dahl, Wilson, & Nilsson, 2004).

Other “mixed” protocols
There are several other protocols that combine
a variety of cognitive and behavioural
techniques to treat fear-avoidance beliefs
associated with CMP (e.g. Linton & Ryberg,
2001; Spinhoven et al., 2004). These alterna-
tives may target the same fear of pain and
reinjury beliefs as in GA, GivE, and ACT;
however, they utilize relatively less detailed
techniques. For example, protocols have
included problem-solving, cognitive appraisal,
goal-setting, coping skills training, relaxation
training, and assertiveness training. Accord-
ingly, it is difficult to adequately compare and
contrast these more eclectic protocols with one
another or with the three protocols mentioned
previously (i.e. GA, GivE, ACT). Never-
theless, because these mixed protocols appear
in the fear-anxiety-avoidance literature, they
warrant consideration in this review.

Summary
Each of the treatments for fear of pain and
reinjury associated with CMP (i.e. GivE, GA,
ACT, and the mixed protocols) has received
varying levels of empirical support. To date,
the results of the available research have not
been summarized or critically compared. The
purpose of the current study is to provide a
comprehensive review of the literature invol-
ving protocol that targets treatment of fear of
pain and reinjury in a chronic pain population
and review the outcomes of those studies.

Method

A search of PsycINFO and PubMed articles
published between 1960 and 2008 was con-
ducted using each of the following pain-
related search terms: fear of pain, fear, CMP,
low back pain, treatment, cognitive behavioural
therapy (CBT), exposure, clinical trial,
pain-related fear, avoidance, kinesiophobia,
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acceptance and commitment therapy (ACT).
Studies were also identified from bibliogra-
phies of retrieved articles and existing reviews
on treating CMP (i.e. Asmundson & Carleton,
2008; Lohnberg, 2007; McCracken, Carson,
Eccleston, & Keefe, 2004). In addition, major
authors in the topic field (i.e. Maaike Leeuw,
Johan Vlaeyen, Steven Linton, Katja
Boursma, Lance McCracken) were contacted
directly via e-mail to elicit information about
any studies that they may have recently
completed, currently had in press, or sub-
mitted to a peer-reviewed journal.
Data were abstracted on the key variables

of study design, sample size, types of
treatment, type of control group, measure-
ment schedule, definition of improvement, as
well as number and duration of treatments.
The studies were evaluated based on out-
comes for fear of pain, pain-related catastro-
phizing, avoidance behaviour, kinesiophobia,
pain severity, and disability. The outcome
variables for each study were assessed as
positive (i.e. outcomes for the treatment
group were better than the outcomes for the
control or comparison treatment group),
equivocal (i.e. there was a trend effect that
was not statistically significant), or negative
(i.e. outcomes for the control or comparison
treatment group were better than for the
treatment group). Trend effects for compari-
son or control groups were not taken into
consideration when assessing treatment out-
comes, because very few studies reported such
trends. The diversity of the study designs
precluded robust use of a meta-analytic
review technique (Sutton, Jones, Abrams,
Sheldon, & Song, 2000); accordingly, the
current review involved narrative assessment
and simple frequency quantification of the
available evidence to date.

Results and discussion

Study designs and schedules
The search identified 17 studies, including
eight randomized clinical trials (RCTs), eight
replicated single-case studies, and one case
study, that comprised a total of 1,250
participants (Table 1). The non-RCT studies
reported relatively high dropout rates: 126 of
the 444 (28.4%) participants did not com-
plete the final outcome measures. The RCTs
reported slightly lower dropout rates than the

non-RCT studies: 174 of the 806 (21.6%)
participants dropped out at various points in
the investigations and did not complete the
final outcome measures. GivE was used as a
treatment in nine of the studies, involving a
total of 246 participants, of whom 96 (39%)
dropped out. ACT was used as a treatment in
four of the studies and involved a total of
375 participants, of whom 107 (28.5%)
dropped out. The remaining four studies
used the mixed CBT treatment protocols and
involved a total of 629 participants, of whom
97 (15%) dropped out. Many of the studies
did not cite the reasons for participant
attrition; however, two of the GivE studies
(Leeuw et al., 2008; Linton et al., 2008)
reported the most common reasons for
participant attrition as too little motivation
and feeling that the treatment was too
psychological (i.e. failed to provide a
sufficient biomedical explanations of pain).
Overall, GivE may be more susceptible to
participant dropout. Table 1 provides a
comparison of the studies on their treatment
and measurement schedules as well as on
designs and treatments.

Participant characteristics
The average age of participants was 43.7 years
(GivE treatment, 44.2 years; mixed-CBT
patients, 40.6 years; ACT patients, 47.6
years; Table 2). Participants in the different
treatment groups did not differ significantly in
age, F(2, 14) ¼ 3.52, p ¼ .06. Overall, 59.5%
of participants were female (GivE treatments,
54.4%; mixed-CBT studies, 60.8%; ACT
studies, 69%). The gender distribution did
not differ significantly among any of the
treatment types, F(2, 13) ¼ 1.22, p ¼ .33. The
mean duration of pain by participants in all
studies was 95.3 months (GivE participants,
98 months; mixed-CBT participants, 83
months; ACT participants, 107 months).
Like age and gender distribution, no signifi-
cant differences existed for the length of pain
duration among participants in the different
treatment types, F(2, 8) ¼ 0.32, p ¼ .76.
Regarding participants’ anatomical pain
locations, 14 of the 17 studies identified the
back or the low back as the primary area of
pain. Of the three remaining studies, two had
participants with pain localized in the neck
resulting from whiplash disorder (de Jong
et al., 2008; Wicksell, Ahlqvist, Bring, Melin,

50 Bailey, Carleton, Vlaeyen, and Asmundson COGNITIVE BEHAVIOUR THERAPY

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
C
a
n
a
d
i
a
n
 
R
e
s
e
a
r
c
h
 
K
n
o
w
l
e
d
g
e
 
N
e
t
w
o
r
k
]
 
A
t
:
 
1
8
:
0
2
 
8
 
M
a
r
c
h
 
2
0
1
0



T
a
b
le

1
.
M
ea
su
re
m
en
t
a
n
d
tr
ea
tm

en
t
sc
h
ed
u
le
s
b
y
st
u
d
y
,
tr
ea
tm

en
t
ty
p
e,

a
n
d
d
es
ig
n

S
tu
d
y

T
x
ty
p
e

D
es
ig
n

N
D
ro
p
o
u
t
n

(%
)

B
a
se
li
n
e
p
er
io
d

(w
ee
k
s)

F
-U

(m
o
s)

N
o
.
T
x

se
ss
io
n
s

T
x
p
er
io
d

(w
ee
k
s)

T
o
ta
l
T
x

h
o
u
rs

V
la
ey
en
,
d
e
Jo
n
g
,
S
ie
b
en
,
&

C
ro
m
b
ez

(2
0
0
2
)

G
iv
E

C
a
se

st
u
d
y

2
0

1
N
A

1
8

6
1
8

B
o
er
sm

a
et

a
l.
(2
0
0
4
)

G
iv
E

M
u
lt
ip
le

b
a
se
-

li
n
e

6
0

1
0

3
0

4
N
A

L
in
to
n
et

a
l.
(2
0
0
8
)

G
iv
E

R
C
T

4
6

2
0
(4
4
%

)
3

3
1
4

1
4

0
W
o
o
d
s
&

A
sm

u
n
d
so
n
(2
0
0
8
)

G
iv
E

R
C
T

8
3

3
9
(4
7
%

)
0

1
8

4
6

L
ee
u
w

et
a
l.
(2
0
0
8
)

G
iv
E

R
C
T

8
5

3
7
(4
4
%

)
0

6
2
1

N
A

2
1

V
la
ey
en
,
d
e
Jo
n
g
,
G
ei
le
n
,
et

a
l.

(2
0
0
2
)

G
iv
E

R
ep
li
ca
te
d

si
n
g
le

C
a
se

6
0

4
1
2

N
A

1
2

N
A

V
la
ey
en

et
a
l.
(2
0
0
1
)

G
iv
E

R
ep
li
ca
te
d

si
n
g
le

ca
se

4
0

3
N
A

N
A

3
N
A

d
e
Jo
n
g
et

a
l.
(2
0
0
5
)

G
iv
E

R
ep
li
ca
te
d

si
n
g
le

ca
se

6
0

3
6

N
A

7
2
8

d
e
Jo
n
g
et

a
l.
(2
0
0
8
)

G
iv
E

R
ep
li
ca
te
d

si
n
g
le

ca
se

8
0

2
6

1
2

6
1
2

S
p
in
h
o
v
en

et
a
l.
(2
0
0
4
)

M
ix
ed

C
B
T

R
C
T

1
4
8

4
6
(3
1
%

)
2

1
2

2
4

1
0

1
3
2

L
in
to
n
&

R
y
b
er
g
(2
0
0
1
)

M
ix
ed

C
B
T

R
C
T

1
7
5

1
3
(7
%

)
0

1
2

6
6

1
2

S
m
ee
ts

et
a
l.
(2
0
0
6
)

M
ix
ed

C
B
T

R
C
T

2
2
3

1
2
(5
%

)
0

N
A

3
0

1
0

5
2
.5

W
o
b
y
et

a
l.
(2
0
0
4
)

M
ix
ed

C
B
T

R
ep
ea
te
d

m
ea
su
re
s

8
3

2
6
(3
1
%

)
0

N
A

5
8

1
7
.5

W
ic
k
se
ll
et

a
l.
,
2
0
0
8

A
C
T

R
C
T

2
2

2
(9
%

)
1

4
1
0

8
1
0

D
a
h
l
et

a
l.
(2
0
0
4
)

A
C
T

R
C
T

2
4

5
(2
1
%

)
2
4

6
4

4
4

M
cC

ra
ck
en

et
a
l.
(2
0
0
5
)

A
C
T

R
ep
ea
te
d

m
ea
su
re
s

1
4
2

8
4
(5
9
%

)
1
6

3
1
5

4
9
0

V
o
w
le
s
et

a
l.
(2
0
0
8
)

A
C
T

R
ep
ea
te
d

m
ea
su
re
s

1
8
7

1
6
(9
%

)
0

3
1
5

4
9
7
.5

N
o
te
.
G
iv
E
¼

g
ra
d
ed

in
vi
vo

ex
p
o
su
re
;
C
B
T
¼

co
g
n
it
iv
e
b
eh
a
vi
o
u
ra
l
th
er
a
p
y
;
A
C
T
¼

a
cc
ep
ta
n
ce

a
n
d
co
m
m
it
m
en
t
th
er
a
p
y
;
R
C
T
¼

ra
n
d
o
m
iz
ed

co
n
tr
o
l
tr
ia
l;

F
-U

¼
fo
ll
o
w
-u
p
.

VOL 39, NO 1, 2010 Cognitive behavioural treatments for CMP populations 51

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
C
a
n
a
d
i
a
n
 
R
e
s
e
a
r
c
h
 
K
n
o
w
l
e
d
g
e
 
N
e
t
w
o
r
k
]
 
A
t
:
 
1
8
:
0
2
 
8
 
M
a
r
c
h
 
2
0
1
0



T
a
b
le

2
.
P
a
rt
ic
ip
a
n
t
ch
a
ra
ct
er
is
ti
cs

b
y
st
u
d
y
a
n
d
tr
ea
tm

en
t
ty
p
e

S
tu
d
y

T
x

D
u
ra
ti
o
n
o
f
p
a
in

(m
o
s)
a

N
G
en
d
er

A
g
ea

S
it
e
o
f
p
a
in

V
la
ey
en
,
d
e
Jo
n
g
,
S
ie
b
en
,
&

C
ro
m
b
ez

(2
0
0
2
)

G
iv
E

N
A

2
5
0
%

fe
m
a
le

4
7
.5

(5
4
)

5
0
%

lo
w

b
a
ck
,
ex
tr
em

it
ie
s

B
o
er
sm

a
et

a
l.
(2
0
0
4
)

G
iv
E

1
2
3
(9
5
.3
)

6
N
A

4
8
.2

(1
1
.0
)

1
0
0
%

b
a
ck

p
a
in

L
in
to
n
et

a
l.
(2
0
0
8
)

G
iv
E

N
A

b
4
6

5
4
%

fe
m
a
le

4
7
.9

(8
.2
)

7
6
.5
%

lo
w

b
a
ck

W
o
o
d
s
&

A
sm

u
n
d
so
n
(2
0
0
8
)

G
iv
E

N
A

8
3

4
9
%

fe
m
a
le

4
5
.2

(1
0
.9
)

L
o
w

b
a
ck

L
ee
u
w

et
a
l.
(2
0
0
8
)

G
iv
E

1
0
8
(1
1
2
.8
)

8
5

4
8
%

fe
m
a
le

4
5
.3

(9
.4
5
)

B
a
ck

V
la
ey
en
,
d
e
Jo
n
g
,
G
ei
le
n
,
et

a
l.
(2
0
0
2
)

G
iv
E

N
A

6
6
7
%

fe
m
a
le

3
9
.8

(8
.6
)

L
o
w

b
a
ck

V
la
ey
en

et
a
l.
(2
0
0
1
)

G
iv
E

1
1
7
(8
3
.4
)

4
7
5
%

fe
m
a
le

3
5
(3
.7
)

7
5
%

lo
w

b
a
ck

d
e
Jo
n
g
et

a
l.
(2
0
0
5
)

G
iv
E

N
A

6
N
A

N
A

L
o
w

b
a
ck

d
e
Jo
n
g
et

a
l.
(2
0
0
8
)

G
iv
E

4
4
.4

(N
A
)

8
3
8
%

fe
m
a
le

4
5
(1
0
.3
)

N
ec
k

S
p
in
h
o
v
en

et
a
l.
(2
0
0
4
)

M
ix
ed

C
B
T

1
1
7
.6

(1
0
4
.4
)

1
4
8

6
4
%

fe
m
a
le

3
9
.8

(9
.1
)

L
o
w

b
a
ck

L
in
to
n
&

R
y
b
er
g
(2
0
0
1
)

M
ix
ed

C
B
T

N
A

1
7
5

5
9
%

fe
m
a
le

4
0
.3

(3
.2
)

S
p
in
a
l/
b
a
ck

S
m
ee
ts

et
a
l.
(2
0
0
6
)

M
ix
ed

C
B
T

5
7
.5

(7
3
.2
)

2
1
1
*

4
7
%

fe
m
a
le

4
1
.8

(9
.9
)

L
o
w

b
a
ck

W
o
b
y
et

a
l.
(2
0
0
4
)

M
ix
ed

C
B
T

7
5
.6

(8
5
.2
)

8
3

4
5
%

fe
m
a
le

4
1
.1

(1
0
)

L
o
w

b
a
ck

D
a
h
l
et

a
l.
(2
0
0
4
)

A
C
T

N
A

1
9
*

8
9
%

fe
m
a
le

4
0
(1
3
.2
)

N
A

M
cC

ra
ck
en

et
a
l.
(2
0
0
5
)

A
C
T

1
3
2
.5

(1
2
7
.8
)

1
0
8
*

6
4
%

fe
m
a
le

4
4
(1
0
.7
)

4
9
.5
%

lo
w

b
a
ck

V
o
w
le
s
et

a
l.
(2
0
0
8
)

A
C
T

N
A

1
8
7

6
4
%

fe
m
a
le

4
7
.3

(1
1
.4
)

4
7
.5
%

lo
w

b
a
ck

W
ic
k
se
ll
et

a
l.
(2
0
0
8
)

A
C
T

8
3
(4
1
.7
)

2
2

8
0
%

fe
m
a
le

5
1
.6
5
(9
.5
)

N
ec
k

N
o
te
.
G
iv
E
¼

g
ra
d
ed

in
vi
vo

ex
p
o
su
re
;
C
B
T
¼

m
ix
ed

co
g
n
it
iv
e
b
eh
a
vi
o
u
ra
l
tr
ea
tm

en
t
p
ro
to
co
ls
;
A
C
T
¼

a
cc
ep
ta
n
ce

a
n
d
co
m
m
it
m
en
t
th
er
a
p
y
;
R
C
T
¼

ra
n
d
o
m
iz
ed

co
n
tr
o
l
tr
ia
l;
N
A
¼

n
o
t
a
va
il
a
b
le
.

a
V
a
lu
es

re
p
re
se
n
t
m
ea
n
^

st
a
n
d
a
rd

d
ev
ia
ti
o
n
.
b
M
ea
n
a
n
d
st
a
n
d
a
rd

d
ev
ia
ti
o
n
n
o
t
re
p
o
rt
ed
,
b
u
t
it
w
a
s
re
p
o
rt
ed

th
a
t
8
3
%

o
f
p
a
rt
ic
ip
a
n
ts

h
a
d
p
a
in

fo
r
m
o
re

th
a
n
1
2

m
o
n
th
s.

c
N
u
m
b
er

o
f
co
m
p
le
te
rs

o
f
a
ll
m
ea
su
re
s
in

th
e
st
u
d
y
.

52 Bailey, Carleton, Vlaeyen, and Asmundson COGNITIVE BEHAVIOUR THERAPY

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
C
a
n
a
d
i
a
n
 
R
e
s
e
a
r
c
h
 
K
n
o
w
l
e
d
g
e
 
N
e
t
w
o
r
k
]
 
A
t
:
 
1
8
:
0
2
 
8
 
M
a
r
c
h
 
2
0
1
0



&Olsson, 2008) and one did not specify a pain
location (Dahl et al., 2004). Participant
characteristics (e.g. gender distribution, age,
and anatomical location of pain) from each
study are presented in Table 2.

Outcome measures
Definitions of significant improvement varied
across all of the studies; however, six of the
studies explicitly define clinical improvement
for the participant (Table 3). The remaining
studies used statistically significant improve-
ments based on self-report outcome measures
as indicators of improvement. Several differ-
ent outcome measures were used across the
studies. A breakdown of measures and a
brief overview of those most commonly used
to measure each outcome are presented in
Table 3. Specifically, fear of movement was
measured using the Tampa Kinesio phobia
Scale (TSK; Miller, Kori, & Todd, 1991),
perceived harm using the Photographic Series
of Daily Activities (PHODA1; Kugler, Wijn,
Geilen, de Jong, & Vlaeyen, 1999), disability
using the Roland Disability Questionnaire
(RDQ; Roland & Morris, 1983), pain severity
using the McGill Pain Questionnaire–Short
Form (MPQ-SF; Melzack, 1987), fear of pain
using both the Fear Avoidance Beliefs Ques-
tionnaire (Waddell et al., 1993) and the Pain
Anxiety Symptoms Scale (PASS-20;
McCracken et al., 1992), catastrophizing
using the Pain Catastrophizing Scale (PCS;
Sullivan, Bishop, & Pivik, 1995), and
depression using the Beck Depression Inven-
tory (Beck, Rush, Shaw, & Emery, 1979).
Some studies measured catastrophizing and
fear of pain daily (e.g. de Jong et al., 2005;
Vlaeyen et al., 2001) using an 11-item scale
derived from the TSK, PASS-20, and PCS
(Vlaeyen et al., 2001).

The aforementioned measures were used
most frequently in the studies; however, there
were several measures that were used less
frequently; for example, the Hospital Anxiety
and Depression Index (Snaith & Zigmond,
2000), OrebroMusculoskeletal Pain Screening
Questionnaire (Linton & Hallden, 1998), and
Chronic Pain Acceptance Questionnaire (Gei-
ser, 1992). Because of the large number of
different but less frequently used measures,
comprehensive descriptions of each have not
been included in this review.

Outcomes and study contexts
The outcomes of all 17 studies are presented in
Table 4, sorted first by treatment group and
then by comparison group. Only five of the
studies explicitly excluded participants on the
basis of ongoing litigation or compensation
for injury (Dahl et al., 2004; Leeuw et al.,
2008; McCracken, Vowles, & Eccleston, 2005;
Spinhoven et al., 2004; Woods & Asmundson,
2008); compensation status and participant
involvement in litigation were not mentioned
in any of the other studies. Given the potential
importance of the treatment setting for CMP
patients (e.g. provision of secondary vs.
tertiary care), the results of the literature
review have also been delineated based on the
clinical context of the study. The outcomes of
all available studies are numerous and com-
plex (see Table 4).

Generally, it appears that GivE and ACT
may both bemore effective thanwait-list orGA
in improving disability and reducing fear of
pain.GivEwas generallymore successful than a
wait-list GA in reducing fear of pain, fear of
movement/reinjury, pain-related catastrophiz-
ing, perceived harm, and disability (e.g.
Boersma et al., 2004; de Jong et al., 2005,
2008; Vlaeyen, de Jong, Geilen, Heuts, & van
Breukelen, 2002). GivE was also marginally
more effective for reducing pain severity than
wait-list or GA (Boersma et al., 2004; de Jong
et al., 2005; Vlaeyen, de Jong, Geilen, et al.,
2002; Vlaeyen, de Jong, Sieben, & Crombez,
2002;Woods&Asmundson, 2008). In addition,
ACT was proven effective in reducing pain
intensity or disability in all (McCracken et al.,
2005; Vowles & McCracken, 2008; Wicksell
et al., 2008) of the studies reviewed. ACT also
proved to be effective in reducing fear of pain in
two studies (McCracken et al., 2005; Vowles &
McCracken, 2008); however, results from the
ACT studies need to be interpretedwith caution
because only three of the studies used a formal
comparison group.

Both GivE and ACT appear to be effective
additions relative to treatment as usual
(TAU). Nonetheless, many of the studies
reviewed either added the treatment protocol
to TAU at an inpatient clinic (e.g. Linton et al.,
2008; Vowles & McCracken, 2008; Woby,
Watson, Roach, & Urmston, 2004; Woods &
Asmundson, 2008) or did not restrict
the participants from seeking TAU while the
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study was underway (e.g. Boersma et al., 2004;
de Jong et al., 2005; Linton & Ryberg, 2001;
McCracken et al., 2005; Wicksell et al., 2008).
This suggests that the independent effective-
ness of all protocols remains to be assessed;
however, all the protocols and TAU do appear
to additively reduce pathology.

The results for the mixed CBT protocols
offer less conclusive results; for example, the
four mixed-treatment protocol studies
reported an equal number of positive (Smeets,
Vlaeyen, Kester, & Knottnerus, 2006; Woby
et al., 2004) and equivocal (Linton & Ryberg,
2001; Smeets et al., 2006) findings for reducing
catastrophizing, fear of movement/reinjury,
and disability. Results of these studies suggest
that the mixed-treatment protocols are likely
not superior to wait-list or to a combination of
physical and cognitive therapy in reducing
participants’ pain intensity.

GivE and ACT appear to be the most
effective treatments for fear of pain, disability,
and pain intensity, but GivE offers the most
promising outcomes for reducing pain-related
catastrophizing. There were too few studies to
garner statistically significant comparisons
between treatment hours needed for GivE
(range ¼ 6–28 hr,M ¼ 17, SD ¼ 8.43) versus
ACT (range ¼ 4–98 hr, M ¼ 50.38, SD ¼

50.24). The current results are preliminary
and suggest that GivE may require fewer
treatment sessions than ACT; however, as
noted, participant dropout rates may be
higher for the GivE treatment protocol.

The equivocal results reported by research-
ers using either GivE or ACT protocols
produce questions about how different cogni-
tive changes serve to derail the underlying
mechanisms maintaining CMP. ACT and
GivE are both, at least according to some
theorists (e.g. Hofmann & Asmundson, 2008),
based on cognitive behavioural principles, but
they function to change behaviour in different
ways. For example, GivE identifies fear and
avoidance beliefs regarding pain and activity
and then actively challenges those beliefs so
they can be disconfirmed. In contrast, ACT
identifies negative cognitions and encourages
the client to foster an accepting posture
toward them. Both protocols encourage
repeated exposure to previously feared painful
activities, and it may be this exposure that is
responsible for comparable outcomes; how-
ever, dismantling studies are needed to

confirm this speculation. Practitioners treating
people with CMP should recognize the
potential benefits and drawbacks of both
GivE and ACT. For example, GivE may at
times be less appropriate because the exposure
exercises might affirm painful expectations;
some exposure exercises may cause the patient
pain, which may be taken as evidence to justify
their fear and avoidance of the movement. In
contrast, ACT may, at times, be less appro-
priate because it may serve to affirm the
inevitability of the pain. In any case, despite
their differences, both of these approaches
have evidence of efficacy for reducing the fear
and avoidance as well as disability associated
with CMP.

Limitations
Limitations of this review warrant consider-
ation. First, the review is limited to published
studies written in English. Second, it is
possible that some completed studies were
not indexed in either PsycINFO or PubMed or
identified by contacting experts in the field.
Third, a robust meta-analysis was not possible
given the considerable inconsistency in proto-
cols, dependent measures, and independent
measures across all of the available studies to
date (Sutton et al., 2000). The inability to
perform a robust meta-analysis restricted the
review to frequency data. Finally, the current
review was limited to adult treatment studies.
The two published treatment studies investi-
gating fear of pain in adolescents (Wicksell
et al., 2007; Wicksell, Melin, Lekander, &
Olsson, 2009) were purposely excluded
because of potential differences between
adult and child/adolescent pain. Future
research should expand the available data
and further explore differences based on age.

There are also broad limitations within the
contexts of the current extant literature that
span most of the studies reviewed. These
limitations involve study design and sample
selection. Regarding study design, there have
been few RCTs conducted to date; in
particular, only Wicksell et al. (2008), Woods
and Asmundson (2008), Leeuw et al. (2008),
Linton and colleagues (2001, 2008), Smeets
et al. (2006), Spinhoven et al. (2004), and Dahl
et al. (2004) have used an RCT design. Many
of the studies have utilized replicated single-
case experimental designs, possibly in an effort
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to accommodate the time-consuming and
costly treatment that participants were admi-
nistered. The single-case experimental design
is useful in generalizing results to comparable
clinical settings and paving the way for larger-
scale trials (Onghena & Edgington, 2005);
however, problems associated with internal
validity (e.g. differential carryover) can make
it difficult or impossible to compare results
with other studies, such as RCTs. Additional
RCTs are clearly warranted, not only within
each of the treatments protocols but between
them.
Regarding sample size, there is an apparent

geo-cultural selection bias for specific
countries researching treatment options for
fear of pain in patients with CMP. Most of the
available research was conducted in the
Netherlands, Sweden, and the United King-
dom. Indeed, among the GivE articles, most
research has been conducted in one of two
clinics located in the Netherlands and Sweden;
only one study was conducted in North
America. Placing aside questions regarding
the general paucity of research from other
countries, most of which have comparable
epidemiological reports of CMP (Breivik,
Collett, Ventafridda, Cohen, & Gallacher,
2006; Hadjistavropoulos & Craig, 2004), there
may be issues of cultural differences that need
to be addressed. For example, most of the
countries conducting research on treatment
options for fear of pain in patients with CMP
have comprehensive health care systems that
include coverage for CBT protocols where
applicable (e.g. Netherlands, Sweden). In such
countries, patients from all socioeconomic
backgrounds can readily access care that
includes psychotherapeutic protocols. Poten-
tially more important is that these same
countries do not rely on insurance models
for psychology-augmented multidisciplinary
health care. Accordingly, concerns about
litigation and secondary gain are simply not
applicable. In contrast, citizens of Canada and
of the United States must pay or rely on
insurance agencies for such comprehensive
treatment. These substantial differences in
government policy underscore the need for
additional research throughout North Amer-
ica. Notwithstanding, it is encouraging that
the outcomes of the GivE RCTs conducted in
the Netherlands, Sweden, and Canada are
comparable.

Future directions
The growing research into treatments proto-
cols for fear of pain and reinjury in CMP (i.e.
several single-case experimental designs and
two well-designed RCTs) now provides suffi-
cient evidence to warrant funding of larger
and increasingly diverse RCT studies. These
subsequent studies should support an increas-
ingly comprehensive evidence base for the
utility of treatment protocols for fear of pain
and reinjury in CMP. Such studies will also
help to resolve questions about the compara-
tive and independent benefits of GivE and
ACT, relative to TAU, in a variety of
socioeconomic settings. In particular, differ-
ences between cultures with and without
comprehensive health care coverage can be
elucidated and made available for policy-
makers internationally. Although both GivE
and ACT may be beneficial treatments,
whether one of these treatments is more
effective than the other, and what aspects are
more effective, remains to be determined.
RCTs directly comparing GivE and ACT are
needed to determine whether one treatment
is superior to the other, and dismantling
treatment studies for fear of pain and
reinjury in CMP (e.g. Resick et al., 2008)
may help determine what aspects of GivE and
ACT are most effective. Results of such
investigations will ultimately help clinicians
to design more efficient and effective treat-
ment protocols.
New technologies can also be used to

provide a multiple-measurement domain per-
spective for patients with fear of pain and
reinjury who have CMP. For example,
functional magnetic resonance imaging and
Medoc thermal sensory analyzers (TSAs) have
been used to test pain thresholds and compare
subjective pain intensities across different
groups (Defrin et al., 2008; Geuze et al.,
2007); however, there is a paucity of basic
research exploring the neural pathways
involved in the fear of pain. Use of
technologies like the ones offered by Medoc’s
TSAs may allow pain researchers to study fear
of pain in the laboratory with increasingly
sophisticated and controlled designs.
Subsequent comprehensive studies should

also consider clearly stating definitions of
improvement for participants. Ideally, the
measures will include a set of standard
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self-report measures for fear of pain as well as
a generally comparable measure of functional
physical deficit (e.g. see Carleton, Kachur,
Abrams, & Asmundson, 2008). Lists of
commonly used self-report measures assessing
fear of pain and related constructs are
available (e.g. Asmundson & Carleton, 2008;
Leeuw, Goossens, Linton, et al., 2007; McNeil
& Vowles, 2004) and may serve as a starting
point for pain researchers to come to a
consensus on a set of standardized measures.
At a minimum, a comprehensive battery might
include the PASS-20, the Anxiety Sensitivity
Index (ASI), the TSK, and the MPQ-SF.
Injury-specific disability measures (e.g. the
RDQ) might also be included and, where
possible, a standardized measure of functional
deficit (Carleton, Kachur, Abrams, &
Asmundson, 2009). Recent research has
provided normative data on many of these
common self-report measures (e.g. Nicholas,
Asghari, & Blyth, 2008). Ideally, future
research efforts may target empirical identifi-
cation of the measures that provide maximal
information with minimal overlap.

A final consideration for future research
involves the outcome of interest in CMP
treatment research based on a fear-anxiety-
avoidance model. Many of the studies
reviewed conceptualized and identified a
primary dependent variable but then focused
treatment on reducing or improving a
different variable. For example, pain sever-
ity and disability were often cited as the
primary dependent variable in GivE treat-
ments, whereas fear-avoidance beliefs and
pain catastrophizing were targeted in treat-
ment. Similarly, quality of life was often
cited as the primary dependent variable in
ACT treatments, whereas fear of pain and
acceptance of pain were targeted in treat-
ment. Based on the successful reductions in
disability, the discrepancy between the target
dependent variables and treatment targets
appears to be relatively unimportant.
Accordingly, the treatment goals appear to
be functional (i.e. reducing disability) rather
than symptomatic (i.e. reducing pain), and
these goals can be achieved by targeting the
process variables involved in the experience
of pain (i.e. catastrophizing, acceptance of
pain). Longitudinal research is required to
determine why function recovery follows a
reduction in fear of pain. Moreover,

researchers need to determine whether pain
experienced after functional gains have been
made is experienced comparably at all levels
of the hierarchy or only at maximal levels;
that is, after the hierarchy is completed,
does the first step cause the same amount of
pain as the last step? A participant in the
GivE study by de Jong et al. (2005)
reported that he had learned his fears of
reinjury were irrational and that his
avoidance of certain activities in the past
were unfounded, yet he still found himself
automatically choosing to avoid activities.
As with most psychological schemas, chan-
ging pain-related attitudes and beliefs is a
complex process, and the speed at which an
attitude changes does not necessarily
correspond to the speed at which behaviour
change occurs (de Jong et al., 2005).

Conclusion

The present study is the first to review
treatment outcome investigations targeting
fear of pain and reinjury in people with CMP.
The review suggests that GivE and ACT are
promising interventions for reducing fear of
pain, catastrophizing, and fear of movement
as well as improving pain severity and
disability. Additional RCTs are necessary to
evaluate fear of pain and reinjury and
treatment outcomes across more generali-
zable samples. In particular, future research
should explore a variety of cultural contexts to
determine the impact that different health care
systems may have on treatment outcomes.
Given global health care resource constraints,
it will also be prudent to determine the most
poignant and palatable treatment protocols
and components. Replication and extension of
existing epidemiological and clinical studies
are warranted and will likely provide import-
ant contributions to this emerging area of
research.
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Note
1. An online version of the PHODA can be

downloaded at http://www.psychology.
unimaas.nl/phoda-sev/ (Leeuw, Goossens, van
Breukelen, Boersma, & Vlaeyen, 2007).
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