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Research studies focusing on the fear-avoidance model have expanded considerably since
the review by Vlaeyen and Linton (Vlaeyen J. W. S. & Linton, S. J. (2000). Fear-avoidance
and its consequences in chronic musculoskeletal pain: a state of the art. Pain, 85(3), 317–332).
The fear-avoidance model is a cognitive-behavioral account that explains why a minority of
acute low back pain sufferers develop a chronic pain problem. This paper reviews the current
state of scientific evidence for the individual components of the model: pain severity, pain
catastrophizing, attention to pain, escape/avoidance behavior, disability, disuse, and vulnera-
bilities. Furthermore, support for the contribution of pain-related fear in the inception of low
back pain, the development of chronic low back pain from an acute episode, and the main-
tenance of enduring pain, will be highlighted. Finally, available evidence on recent clinical
applications is provided, and unresolved issues that need further exploration are discussed.
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INTRODUCTION

Despite the fact that almost anyone may ex-
perience an acute low back pain (LBP) episode at
least once during his/her life, only a small minority
develop a chronic low back pain (CLBP) problem
(Waddell, 2004b). A traditional biomedical model
that focuses upon structural and biomechanical ab-
normalities cannot sufficiently explain chronic pain
and its associated disability. A biopsychosocial model
may provide a better account because it also includes
psychological and social factors (Waddell, 2004a).

1Department of Medical, Clinical, and Experimental Psychology,
Maastricht University, Maastricht, The Netherlands.

2Department of Behavioral, Social, and Legal Sciences-
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One psychological factor that has received much at-
tention in the case of (chronic) pain is fear. Before
describing the role of fear in the domain of pain, let
us first briefly examine fear and anxiety in general as
an introduction.

Fear and Anxiety: A Brief Introduction

Fear is the emotional reaction to a specific, iden-
tifiable and immediate threat, such as a dangerous
animal or an injury (Rachman, 1998). Fear may pro-
tect the individual from impending danger as it insti-
gates defensive behavior that is associated with the
fight or flight response (Cannon, 1929). The three
main components of fear (interpretation of the stim-
ulus as threatening, increased sympathetic arousal,
and defensive behavior) are loosely coupled and can
change at different paces (Lang, 1979; Rachman and
Hodgson, 1974). Defensive escape behaviors reduce
fear levels in the short term, but may strengthen the
fear in the long run. Not least they may prevent
disconfirmation of the patient’s beliefs and some-
times they make the feared outcome more likely to
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occur. Three recent findings in fear research are no-
table. First, people with a phobia (intense irrational
fear) do not necessarily have a history of being ex-
posed to a traumatic incident (Hermans et al., 2006).
Second, during extinction procedures, no unlearn-
ing takes place, but rather new learning that leaves
the original association between the conditioned and
unconditioned stimulus intact, making relapse likely
(Bouton, 2002). Third, individual differences in vul-
nerabilities exist that can affect how likely fear will
be experienced, acquired or maintained over time
(Mineka and Zinbarg, 2006).

Anxiety, in contrast to fear, is a future-oriented
affective state and the source of threat is more elu-
sive without a clear focus. Even though the compo-
nents of anxiety are similar to those of fear, they
are less intense. Furthermore, whereas fear moti-
vates the individual to engage in defensive behaviors,
anxiety is associated with preventative behaviors,
including avoidance. An important component of
anxiety is hypervigilance, which occurs when the in-
dividual engages in environmental scanning for po-
tential sources of threat, selectively attends to threat-
related rather than neutral stimuli, broadens the at-
tention prior to the detection of these stimuli, and
narrows the attention in the presence of such stim-
uli (Eysenck, 1992). Both avoidance behavior and
hypervigilance reduce anxiety in the short term, but
may be counterproductive in the long run. Clini-
cally, the distinction between fear and anxiety is less
evident, and these terms are frequently used inter-
changeably.

FEAR AND PAIN

Building upon the knowledge derived from the
general fear and anxiety research, the contribution
of fear and anxiety in the area of (chronic) pain has
been increasingly acknowledged. Pain-related fear
and anxiety can best be defined as the fear that
emerges when stimuli that are related to pain are
perceived as a main threat. The fear and anxiety re-
sponse comprises psychophysiological (e.g. height-
ened muscle reactivity), behavioral (e.g. escape and
avoidance behavior), as well as cognitive (e.g. catas-
trophizing thoughts) elements. Depending on the
current concerns, different stimuli are attended to
and possibly misinterpreted. Fear of pain, fear of
work-related activities, fear of movement, and fear
of (re)injury have been described as often occurring
in patients suffering pain.

The Fear-Avoidance Model of Pain

Based upon previous work (Lethem et al., 1983;
Philips, 1987; Waddell et al., 1993), Vlaeyen et al.
(1995) and Vlaeyen and Linton (2000) proposed a
cognitive behavioral model of CLBP that has become
known as the fear-avoidance model. This particular
model provides an explanation of why CLBP prob-
lems and associated disability develop in a minority
of those experiencing acute LBP. The basic tenet of
the model is that the way in which pain is interpreted
may lead to two different pathways (Fig. 1). When
acute pain is perceived as non-threatening, patients
are likely to maintain engagement in daily activities,
through which functional recovery is promoted. In
contrast, a vicious circle may be initiated when the
pain is catastrophically (mis)interpreted. These dys-
functional interpretations give rise to pain-related
fear, and associated safety seeking behaviors such
as avoidance/escape and hypervigilance, that can be
adaptive in the acute pain stage, but paradoxically
worsen the problem in the case of long-lasting pain.
The long-term consequences, such as disability and
disuse, in turn may lower the threshold at which sub-
sequent pain will be experienced.

The terms fear and anxiety are often used in-
terchangeably with regard to pain. As emphasized
above, the distinction between anxiety and fear is
theoretically correct, but difficult to make in a clinical
context, especially in chronic pain where the threat-
ening stimulus (pain) is constantly present. Asmund-
son et al. (2004) tried to differentiate between fear
and anxiety and presented an updated fear-anxiety-
avoidance model. In this updated model, there is
no longer a direct link between fear and avoidance
behavior, because by definition one cannot avoid a
threat that is already present. Instead, they added
an anxiety pathway in the anticipation of pain to the
fear pathway in the presence of pain. In Fig. 1, both
the fear and anxiety pathways are graphically pre-
sented. Since it is not yet evident that this updated
model added value to the original one, and because
of the remaining debate about clinical distinctiveness
of fear and anxiety, we will use the term pain-related
fear in the remainder of this review.

The Fear-Avoidance Model of Pain: Evidence for its
Components

Since the review by Vlaeyen and Linton (2000),
numerous research studies have been undertaken in
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Fig. 1. The fear-avoidance model of chronic pain. Based on the fear-avoidance model of Vlaeyen and Linton
(2000). and the fear-anxiety-avoidance model of Asmundson et al. (2004).

an attempt to further validate the fear-avoidance
model, basically focusing on the interrelationships
between its constitutive components. Below, the cur-
rent scientific evidence for the separate elements of
the fear-avoidance model will be discussed. The com-
ponent ‘pain-related fear’ and its contribution in var-
ious stages of LBP will be separately addressed in
section 3, because of its central position in the fear-
avoidance model and the large body of research ded-
icated to it.

Pain Severity

Until recently, the research literature on the
fear-avoidance model did not ascribe a role of impor-
tance to pain intensity. In their review, Vlaeyen and
Linton (2000) concluded that pain intensity is not a
primary factor in avoidance behavior or disability. It
has even been provocatively stated that ‘pain-related
fear is more disabling than pain itself (Crombez et al.,
1999b). It is possible that this may be the case in
a subgroup of chronic pain patients, but it has be-
come clear that high pain intensity is in itself a threat-
ening experience that drives escape and avoidance
(Eccleston and Crombez, 1999). Indeed, numerous
recent studies have shown that pain intensity has
a considerable contribution in explaining disability.
For example, pain was strongly related to functional

disability during the acute stage of LBP (Gheldof
et al., 2006; Sieben et al., 2005a), whereas previous
LBP history and pain intensity were the best predic-
tors of future disability (Sieben et al., 2005b). Such
a relationship may be important for chronic pain as
well (Leeuw et al., in press; Mannion et al., 2001;
Boersma and Linton, 2005a; Peters et al., 2005; Sorbi
et al., 2006; van den Hout et al., 2001a; Woby et al.,
2004a). From these current studies, it can be con-
cluded that the association between pain and disabil-
ity both during the acute and chronic stages of pain
may be more important than previously suggested.

Pain Catastrophizing

The term catastrophizing was first coined by
Ellis (1962) for the process in which anxious pa-
tients dwell on the most extreme negative conse-
quences conceivable. Pain catastrophizing can best
be conceived as the cognitive element of the fear
network, besides physiological reactivity and behav-
ioral responses, and refers to the process during
which pain is interpreted as being extremely threat-
ening (Crombez et al., 1998; Rosenstiel and Keefe,
1983). Pain catastrophizing has consistently been as-
sociated with pain disability in pain patients (Pe-
ters et al., 2005; Sullivan et al., 2005a; Turner et al.,
2004), as well as in the general population (Severeijns
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et al., 2004). For example, Sullivan et al. (2002) pro-
vided prospective support that initial levels of pain
catastrophizing were related to subsequent activity
intolerance.

In addition to its association with disability, pain
catastrophizing may be related to intensified pain
in various pain problems (Buer and Linton, 2002;
Haythornthwaite et al., 2003; Peters et al., 2005; Sev-
ereijns et al., 2001; Sullivan et al., 2005a; Turner et al.,
2002, 2004). However, all these studies are correla-
tional, allowing no causal inferences. In this context,
a study by Arntz and Claassens (2004) is notable.
This study experimentally manipulated the meaning
assigned to a painful stimulus and examined its in-
fluence on the pain experience. Healthy volunteers,
who were led to believe that a cold metal bar to the
neck was hot, rated it as more painful and ascribed
more damaging properties to it than other healthy
volunteers, who were led to believe that the same bar
was cold. The damaging interpretation mediated the
relationship between the experimental manipulation
and the pain experienced. Prospective studies further
demonstrated that initial pain catastrophizing is re-
lated to higher pain intensity in a variety of situations,
e.g. during a subsequent painful procedure (Edwards
et al., 2004; Pavlin et al., 2005; Sullivan et al., 1995;
Sullivan and Neish, 1999; Sullivan et al., 2004;
Vlaeyen et al., 2004b), after an operation (Granot
and Ferber, 2005), and in the long-term adjustment
to lower-limb amputation and phantom limb pain
(Hanley et al., 2004).

There is also some evidence that pain catastro-
phizing may be considered as a precursor of pain-
related fear. For example, Leeuw et al. (in press)
demonstrated that in LBP sufferers in the general
population, pain catastrophizing was related to pain-
related fear six months later, even after accounting
for other contributing variables such as initial lev-
els of pain-related fear. Also, Vlaeyen et al. (2004b)
found that initial levels of pain catastrophizing were
related to subsequent increases in fear during inter-
nal atrial cardioversion.

Attention to Pain

Pain that is intense, or that is perceived as threat-
ening, demands attention and may interrupt ongoing
activities (Eccleston and Crombez, 1999; Pincus and
Morley, 2001). Various studies have demonstrated
that excessive attention to pain is dependent upon

the presence of pain-related fear (Goubert et al.,
2004b; Keogh et al., 2001; Peters et al., 2000; Van
Damme et al., 2006). For example, studies that found
decreased cognitive task performance in fearful LBP
patients interpreted this to be the result of pain-
related fear directing attention to pain (Crombez
et al., 1999a, 2002a; de Gier et al., 2003; Peters et al.,
2002; Eccleston et al., 1997; Rode et al., 2001). Fur-
thermore, diminished attentional bias due to treat-
ment appeared to be mainly explained by reductions
in pain-related fear, suggesting that pain vigilance re-
sults from pain-related fear (Dehghani et al., 2004).
Also pain catastrophizing has been shown to increase
the attentional demand of pain in experimental set-
tings (Crombez et al., 2002a; Van Damme et al.,
2002, 2004b; Vancleef and Peters, 2006). Although
it might be suggested that excessive attention to
pain mediates the relationship between pain-related
fear and increased pain intensities, there is only lit-
tle evidence supporting this idea (Crombez et al.,
2005). Instead, pain-related fear and pain vigilance
seem to contribute independently to the experience
of pain (Arntz and Claassens, 2004; Roelofs et al.,
2004).

Insight into particular aspects of attentional pro-
cesses has substantially increased in the past few
years (see for a review: Crombez et al., 2005). Evi-
dence converges upon the idea that attentional dis-
ruption by pain-related information is not the result
of an initial shift of attention to the pain stimuli,
but rather stems from difficulties in disengaging at-
tention from these stimuli (Asmundson et al., 2005;
Crombez et al., 2005; Roelofs et al., 2005). More evi-
dence comes from studies showing that impeded dis-
engagement seems to be pronounced in high catas-
trophizers (Van Damme et al., 2004b) For example, it
was demonstrated that high pain catastrophizers had
more difficulty in disengaging their attention from
pain cues than low catastrophizers, because of the er-
roneous conviction that these pain cues signaled sub-
sequent pain targets (Van Damme et al., 2002). Ad-
ditionally, it may be that attentional engagement is
facilitated by the anticipation of pain (Van Damme
et al., 2004a). Interestingly, it was found that an ex-
perimentally induced attentional bias was reduced
during extinction, but that it easily returned when the
feared stimulus was again encountered (Van Damme
et al., 2006), which is highly likely in case of chronic
pain. In sum, there is evidence that attention may be
an important feature in pain perception as predicted
by the model.
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Escape/Avoidance Behavior

Avoidance refers to behavior aimed at post-
poning or preventing an aversive situation from
occurring (Kanfer and Philips, 1970). Although in
case of chronic pain it is not possible to avoid the
pain, it is possible to avoid the perceived threat, in
this case the activities that are assumed to increase
pain or (re)injury. Avoidance behavior might thus
be reflected in submaximal performance of activi-
ties. Vlaeyen and Linton (2000) presented an im-
pressive overview of studies demonstrating that fear-
ful CLBP patients performed less well on behav-
ioral performance tasks, pointing to possible with-
drawal, and thus avoidance, from these tasks. A num-
ber of more recent studies also support this assump-
tion. For example, pain-related fear was associated
with decreased speed in both preferred and fast walk-
ing (Al-Obaidi et al., 2003), with weakened mus-
cle strength (Al-Obaidi et al., 2000; Goubert et al.,
2005b), and with diminished performance on physical
tasks (Geisser et al., 2000; Vowles and Gross, 2003).
For instance, it was shown that in addition to exper-
imentally induced pain anticipation, fear avoidance
beliefs were related to diminished physical task per-
formance (Pfingsten et al., 2001).

Disability

Disability refers to problems in executing daily
life tasks and activities, in the home as well as the
work situation. Disability may be a logical conse-
quence of prolonged avoidance behavior and hy-
pervigilance. It seems clear that avoidance behav-
iors as defined above have an impact on daily
life tasks. Also hypervigilance may contribute to
disability. The selective attention to pain-related
stimuli, and the associated difficulty with disengag-
ing from these stimuli, might occur at the cost of
vigilance to the usual tasks of daily life. Indeed,
a large body of research found that CLBP pa-
tients with heightened levels of pain-related fear
report increased disability (Boersma and Linton,
2005a; Denison et al., 2004; Goubert et al., 2005b;
Leeuw et al., in press; Peters et al., 2005; Staerkle
et al., 2004; Turner et al., 2000; van den Hout et al.,
2001a; Woby et al., 2004a). However, whether the
association between pain-related fear and disability
is mediated by both avoidance/escape behaviors and
hypervigilance has not been examined yet.

Disuse

In addition to the development of functional dis-
ability, frequent and enduring avoidance of daily ac-
tivities may also result in gradual deterioration of a
person’s muscular system and fitness. The term “dis-
use syndrome” refers to the physiological and psy-
chological effects of a reduced level of physical activ-
ity in daily life (Verbunt et al., 2003a). Thus far, lower
or equal daily life activity levels were found when
comparing CLBP patients with healthy controls, al-
though the number of studies is rather small (Nielens
and Plaghki, 2001; Spenkelink et al., 2002; Verbunt
et al., 2001).

Two other aspects of disuse seem relevant: phys-
ical deconditioning, which can either be expressed
in weakened muscle strength or reduced aerobic
fitness, and disordered muscle coordination during
physical activity (so-called guarded movements). Al-
though diminished muscle strength was consistently
found in CLBP patients as compared to healthy con-
trols (Brox et al., 2005; Kramer et al., 2005; Verbunt
et al., 2005), this might be accounted for by sub-
maximal performance owing to pain-related fear (Al-
Obaidi et al., 2000; Goubert et al., 2005b; Verbunt
et al., 2005). Therefore, aerobic fitness level seems
to be a more suitable measure of physical decondi-
tioning. Generally, the physical fitness of CLBP pa-
tients is found to be either lower or equal to that
of healthy subjects (Verbunt et al., 2003a). Only one
current study succeeded in demonstrating that CLBP
patients have lower aerobic fitness than matched
healthy counterparts, though this could not be ex-
plained by pain-related fear or other relevant vari-
ables (Smeets et al., 2006a). Other studies also failed
to establish significant relationships with regard to
physical deconditioning as proposed by the fear-
avoidance model (Brox et al., 2005; Verbunt et al.,
2003b; Wittink et al., 2000, 2002).

Another aspect related to disuse is disturbed
trunk muscle coordination that CLBP patients can
present during physical activity. One study demon-
strated that experimentally induced fear of pain had
only subtle effects on the erector spinae during walk-
ing, while leaving the global pattern of trunk kine-
matics unaffected (Lamoth et al., 2004). More evi-
dence was found by Geisser et al. (2004), who showed
that among CLBP patients pain-related fear was
not only associated with reduced lumbar flexion and
greater EMG in full flexion, but also to abnormal-
ities in the muscle activity during flexion from the
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standing position. These changes in musculoskeletal
functioning and flexion may be important for the un-
derstanding of how pain may interfere with daily life
functioning.

In sum, neither lower physical activity levels nor
the physical consequences of long-term avoidance
behavior in CLBP patients were unambiguously con-
firmed. It may be that these patients avoid certain ac-
tivities, that is those that are assumed to increase pain
or (re)injury, but in general maintain their physical
activity levels comparable to healthy people who may
be, in general, inactive themselves (Verbunt et al.,
2003a). This might explain their serious functional
limitations despite unaffected levels of activity. To
elucidate the actual contribution of disuse in CLBP,
in the future it may be important to study the conse-
quences of LBP within an affected person instead of
between groups (Verbunt et al., 2003a).

Vulnerabilities

An intriguing question concerns the etiology of
pain catastrophizing and pain-related fear. Are there
certain vulnerabilities that predispose individuals to
overly attach negative appraisals to pain? If so, does
this incline one to misinterpret ambiguous, but harm-
less, physical sensations as painful or threatening,
thereby predisposing an individual to develop pain
complaints (Arntz and Claassens, 2004; Pincus and
Morley, 2001)? Asmundson et al. (1999) suggested
that fear of pain may be secondary to the funda-
mental fear ‘anxiety sensitivity’, that is the fear of
anxiety-related sensations associated with pain. In-
deed, there is evidence that pain-related fear is re-
lated to anxiety sensitivity (Asmundson et al., 2000;
Zvolensky et al., 2001), as well as injury/illness sensi-
tivity (Vancleef et al., 2006), which in turn contributes
to the broader construct of trait anxiety (Reiss, 1991).
Along the same lines, the more general construct of
negative affectivity (or neuroticism) has also been
shown to lower the threshold at which pain is per-
ceived as threatening (Gheldof et al., 2006; Goubert
et al., 2004b). Because negative affectivity, anxiety
sensitivity, and fear of pain seem to share some po-
tential overlap, and at the same time differ in terms of
generality, Keogh and Asmundson (2004) proposed
to follow the idea put forward by Lilienfeld et al.
(1993) in the context of personality research, in ap-
proaching these constructs as part of an interrelated
hierarchy. In this hierarchy, the more general neg-
ative affectivity is placed at the top, and the more

specific anxiety sensitivity and fear of pain at lower
levels. Although it is not quite clear which specific
trait is important for the development and course of
LBP, it may be suggested that certain relatively sta-
ble vulnerability traits are important and should not
be overlooked.

Although speculative, it may be that individu-
als with an increased vulnerability to catastrophizing
and pain-related fear are less changeable in their fear
avoidance beliefs than those without these vulnera-
bilities. For clinical practice, it would therefore be
important to identify these stable personality traits,
since their presence may require a different, and
more thorough approach, than when addressing fear
avoidance beliefs in patients without these vulnera-
bilities.

Above, the support for the separate components
of the fear-avoidance models is outlined. To date,
only two studies examined the interrelationships of
various elements of the fear-avoidance model si-
multaneously using structural equation modeling.
Goubert et al. (2004b) showed that pain catastrophiz-
ing and pain-related fear mediated the relationship
between neuroticism and pain vigilance, and that
pain vigilance was associated with heightened pain
severity. Moreover, neuroticism was found to mod-
erate the relationship between pain severity and pain
catastrophizing. Cook et al. (2006) demonstrated that
pain catastrophizing was related to pain-related fear,
depression and disability, that pain-related fear was
related to depression and disability, and that both de-
pression and disability were related to pain severity.
Although not allowing for causal inferences, which
actually constitute the basic premises of the model,
these studies do support the associations between
various elements of the fear-avoidance model.

PAIN-RELATED FEAR DURING VARIOUS
STAGES OF LBP

Although the fear-avoidance model was origi-
nally developed to explain the transition from acute
to chronic pain, most of the research has been carried
out with chronic pain patients, underscoring the evi-
dence for pain-related fear as the mechanism behind
the maintenance of chronic pain and pain disability.
Nevertheless, more recently, researchers have begun
to study the influence of the role of pain-related fear
in individuals with acute pain episodes, and a handful
of studies have even gone a step further and focused
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on pain-related fear as a risk factor for the develop-
ment of pain episodes in pain-free individuals.

Pain-Related Fear as a Maintaining Factor of CLBP

One of the key mechanisms in the maintenance
of anxiety disorders is the prolonged use of safety
behaviors including escape from, and avoidance of,
threatening situations, and the selective attention to-
wards the possible sources of threat. As reviewed
above, accumulating evidence seems to underscore
the contribution of escape/avoidance behavior and
hypervigilance in the area of chronic pain. Fearful
pain patients may continuously scan their environ-
ment for potential signals of pain, and when the de-
tected stimuli are interpreted as a threat, the atten-
tion is more likely to stay attached to those stimuli
(Van Damme et al., 2002, 2004a). Not only may these
disrupted attentional processes be associated with in-
creased disability because of leaving less attention
available for other tasks and activities, but also by
leading to intensified pain (Arntz et al., 1994; Arntz
and Claassens, 2004). The other possible maintain-
ing factor is avoidance/escape behavior. When CLBP
patients have detected a threatening situation, in this
case a potential dangerous activity, they will either
escape from the activity by not performing it at all,
or avoid the activity by submaximal performance or
the use of safety behaviors (Al-Obaidi et al., 2000;
Goubert et al., 2005b). This behavior fuels the pain-
related fear of these patients even further, first be-
cause it prevents them from discovering that these ac-
tivities are harmless, and second because it promotes
disability and disuse. Escape/avoidance behavior and
disrupted attentional processes may therefore con-
tribute to the maintenance of CLBP.

Pain-Related Fear as a Risk Factor for the
Development of Chronic LBP

Due to differences in stringency in evaluating
studies for their reviews, Linton (2000) concluded
that fear avoidance beliefs were associated with both
the inception and continuation of LBP, whereas
Pincus et al. (2002) concluded that there was too lit-
tle support for this conclusion and that instead dis-
tress and depressive mood affected the transition to
chronicity. More recently, several studies have inves-
tigated pain-related fear during the acute pain phase.
In acute LBP patients, pain-related fear was found to
be associated with diminished participation in activi-

ties of daily life (Buer and Linton, 2002), greater per-
ceived disability (Gheldof et al., 2006; Grotle et al.,
2004; Swinkels-Meewisse et al., 2003, 2006a,2006b),
greater work loss (Grotle et al., 2004), more frequent
sick leave (Gheldof et al., 2005), and diminished per-
formance on a lifting task (Swinkels-Meewisse et al.,
2006a). Due to its associations with escape/avoidance
behavior already during the acute pain phase, pain-
related fear might contribute to the development of
a chronic pain problem.

Several prospective studies indeed go further
in demonstrating that fear avoidance beliefs can in-
fluence the transition to CLBP and associated out-
comes, such as disability and sick leave. Picavet et al.
(2002) showed that both heightened pain-related fear
and pain catastrophizing during the acute phase in-
creased the risk of future CLBP and disability. Ac-
cordingly, in acute LBP patients it was shown that
initial elevated pain-related fear (Swinkels-Meewisse
et al., 2006c), fear avoidance beliefs about work
(George et al., 2005), or rising levels of pain-related
fear in the beginning of a new episode (Sieben et al.,
2002) were predictive of subsequent higher disabil-
ity. Heightened initial levels of pain-related fear were
also found to be related to decreased probability of
returning to work and greater probability of being on
sick leave (Boersma and Linton, 2005b; Fritz et al.,
2001; Storheim et al., 2005), and to the recurrence
of LBP and care seeking four years later (Burton
et al., 2004). Two studies found only minor contri-
butions of pain-related fear during the acute pain
phase (Boersma and Linton, 2005a; Sieben et al.,
2005a), whereas one study found pain-related fear to
be unrelated to future disability (Sieben et al., 2005b).
However, in the study of Sieben et al. (2005b) high
fearful patients were underrepresented, and this may
have resulted in an underestimation.

Pain-Related Fear as a Vulnerability Factor for the
Inception of Acute LBP

The fear-avoidance model proposes that fear
avoidance beliefs may come into play when an acute
pain problem emerges. It therefore seems sensible to
assume that fear avoidance beliefs also exist in pain-
free people. These beliefs are probably based on pre-
vious LBP experiences, personality traits (Goubert
et al., 2004b), or observational learning (Mineka and
Zinbarg, 2006). Recent studies indeed demonstrated
fear avoidance beliefs to be present in pain-free peo-
ple. For example, pain-free people in the general
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population reported pain-related fear comparable to,
or only slightly lower, than acute and chronic pain pa-
tients (Houben et al., 2005a). Furthermore, miscon-
ceptions, such as the belief that LBP is caused by
tissue damage, were very common in the general
population (Goubert et al., 2004a). During pain,
these misconceptions may trigger pain-related fear.

These fear avoidance beliefs may act as a vulner-
ability factor for the inception of a new LBP episode
in pain-free people. Fearful people may be more
inclined to misinterpret ambiguous physical sensa-
tions as threatening or painful, and therefore have
an increased likelihood to experience pain (Arntz
and Claassens, 2004; Pincus and Morley, 2001). There
is indeed some evidence that fear avoidance beliefs
may heighten the probability of subsequently de-
veloping a new pain episode. In currently pain-free
people, pain-related fear substantially increased the
risk of the subsequent inception of LBP and dimin-
ished physical functioning (Linton et al., 1999). Ad-
ditionally, in workers who were currently pain free,
a higher risk for future LBP onset was found for
those who catastrophized about pain (Linton, 2005),
and for those with heightened pain-related fear (Van
Nieuwenhuyse et al., 2006). Since these studies in-
cluded participants who were pain-free during the
past year, it is important to recognize that the in-
cluded participants were not pain-free in the sense
that they had never experienced LBP before. Due to
its high prevalence (Waddell, 2004b), it is very likely
that these people had suffered from previous LBP
episodes, which also might have influenced the ini-
tiation of a new episode.

PAIN-RELATED FEAR AND TREATMENT

The aforementioned findings suggest that pain-
related fear may not only be associated with the in-
ception of a LBP episode, but also with the transi-
tion from acute to CLBP, and the maintenance of
a chronic pain problem. From this knowledge we
may deduce that pain-related fear could be an im-
portant target for intervention. This, however, raises
the question of how pain-related fear might best be
tackled within treatment.

Pain-Related Fear: An impeding Factor for
Treatment?

A working alliance is of importance for positive
treatment progress (Horvath and Symonds, 1991;

Mead and Bower, 2000), but pain-related fear could
hamper the formation of this alliance. Although
rather speculative, fearful CLBP patients may be
more inclined to keep searching for biomedical ex-
planations and solutions for their pain problem, may
have a history with dissatisfactory health care en-
counters, may strive for pain relief instead of restora-
tion of activities, and they may more frequently
have co-morbid disorders (Hadjistavropoulos and
Kowalyk, 2004; Kerns et al., 1999). Because of these
features, frustration may be triggered in both the pa-
tient and the therapist, thereby negatively affecting
the therapeutic relationship (Hadjistavropoulos and
Kowalyk, 2004). More research is required to inves-
tigate whether pain-related fear actually impedes the
patient-therapist relationship.

Patients’ pain-related fear may be fed by the in-
teraction with health care providers. It might be pos-
sible that not only the health care providers’ facial ex-
pressions, but also the threatening diagnostic labels
they use (e.g. back injury, ruptured disc, degenerative
changes) may activate the fear network (Boston and
Sharpe, 2005). Because of the use of diagnostic terms
that may be interpreted by patients as evidence for
serious pathology, health care providers may inad-
vertently increase the threat value of pain. Addition-
ally, health care providers may also hold fear avoid-
ance beliefs themselves, although fortunately the be-
liefs of health care providers generally appear to be
in accordance with current guidelines (Koes et al.,
2001), advising the continuation of normal activities
including work even when in pain, and discouraging
sick leave (Linton et al., 2002b). However, fear avoid-
ance beliefs were found to some degree in health
care providers. For example, many would advise pa-
tients to avoid painful movements, some believed
that sick leave is an adequate treatment, and some
worried when their patients were in pain during ex-
ercise (Linton et al., 2002b). Most interestingly, these
beliefs were related to treatment recommendations.
The more strongly therapists held fear avoidance be-
liefs (Houben et al., 2004; Poiraudeau et al., 2006;
Rainville et al., 2000), and the stronger the biomed-
ical orientation of therapists (Houben et al., 2005b),
the more it was recommended that CLBP patients
should restrict work and physical activities. In addi-
tion to the detrimental consequences of inadequate
advice, these fear avoidance beliefs of health care
providers can induce or strengthen those of their pa-
tients, especially in fearful CLBP patients who are
likely to be sensitive even to minor hesitations or in-
consistencies.
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It is not clear whether fearful CLBP patients
can benefit optimally from traditional health care.
Fearful CLBP patients may sustain their avoidance
behaviors regardless of the treatment message,
when the disadvantageous consequences of avoid-
ance behavior are neither explicitly addressed, nor
managed. In traditional health care, and especially
in health care providers with a more biomedical
orientation, the message that activity is beneficial is
often accompanied by a note of caution especially
if the pain increases. It is not surprising then, that
fearful CLBP patients may respond with more safety
and avoidance behaviors to these treatments than
those who are less fearful, thereby gaining less
benefit from regular treatments. One study indeed
suggested that fear avoidance beliefs counteracted
the beneficial effects of an exercise-based therapy
(Al-Obaidi et al., 2005), and another indicated
that pain catastrophizing hampered the efficacy of
usual practitioner care (Jellema et al., 2006). On the
contrary, it has been shown that especially for high
fear avoiders a regular exercise program was more
effective than usual general practitioner care (Klaber
Moffett et al., 2004), whereas lower fear avoidance
beliefs were associated with less favorable outcomes
following a stabilization exercise program (Hicks
et al., 2005). One of the questions, of course, is how
these treatments have been delivered, and whether
pain-related fear and the associated safety behaviors
were adequately addressed.

Effectiveness of Cognitive Behavioral Programs

Some recently reported cognitive behavioral
treatments have included methods to address pain-
related fear. These programs have demonstrated
promising results thus far, indicating that it can be
beneficial to focus on decreasing pain-related fear. In
line with the idea of matching treatments to specific
patient characteristics (Vlaeyen and Morley, 2005),
it was demonstrated that usual general practitioner
care was less suitable in cases of high pain catastro-
phizing, whereas a minimal intervention focusing on
risk factors for chronicity appeared to be more ap-
propriate in the case of elevated fear avoidance be-
liefs (Jellema et al., 2006). Another study showed a
fear avoidance based treatment, consisting of educa-
tion about fear and avoidance in addition to graded
exercise, to be successful in reducing disability as
compared to usual care in acute LBP patients high

in fear avoidance beliefs, but to be counterproduc-
tive for those low in these beliefs (George et al.,
2003). It might therefore be that the presence of fear
avoidance beliefs may debilitate outcome when usual
treatment is applied, whereas fear-avoidance based
treatments fail to be effective in the absence of pain-
related fear.

Several cognitive behavioral programs, compris-
ing various treatment techniques directed at chang-
ing cognitions and improving behavioral participa-
tion in activities, have currently been developed
(Guzman et al., 2001; Morley et al., 1999; van
Tulder et al., 2000). These studies have shown that
the effectiveness of these programs in reducing dis-
ability was associated with decreases in pain catas-
trophizing (Burns et al., 2003; Smeets et al., 2006b;
Spinhoven et al., 2004; Sullivan and Stanish, 2003;
Sullivan et al., 2005b) and pain-related fear (Jensen
et al., 2001; Klaber Moffett et al., 2004; Mannion
et al., 2001; McCracken et al., 2002; Sullivan and
Stanish, 2003; Woby et al., 2004b). For example, it
was demonstrated that a short cognitive behavioral
intervention was successful in reducing fear avoid-
ance beliefs, together with diminishing the risk of
pain continuation, over and above the rather strong
natural recovery rate for acute LBP (Linton and Ry-
berg, 2001). The association between pain-related
fear and the effectiveness of treatments is also high-
lighted by brief educational sessions. As was previ-
ously demonstrated (Burton et al., 1999; Moore et al.,
2000; Symonds et al., 1995), a straightforward edu-
cational campaign comprised of the advice to stay
active and discouraging medical interventions, re-
sulted in long-lasting reductions in fear avoidance
beliefs in the community as well as in physicians,
and in less workers compensation claims for LBP
(Buchbinder et al., 2001; Buchbinder and Jolley,
2005). Taken together, these results suggest that cog-
nitive behavioral programs, and even brief educa-
tional sessions, can effectively diminish disability,
which might be due to reducing fear avoidance be-
liefs and pain catastrophizing.

Pain-related fear might therefore be an essential
target for successful interventions. Yet, the above-
mentioned treatments were not developed to specif-
ically and systematically address pain-related fear. It
can be suggested that methodically addressing and
diminishing fear might be even more powerful. Ex-
posure in vivo, which is a comprehensible exam-
ple of an idiosyncratic treatment designed only for
those with elevated levels of pain-related fear, may
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therefore be the most suitable treatment to achieve
the most significant reduction of pain-related fear
and associated disability.

Exposure in vivo

Following the suggestions of Philips (1987), ex-
posure in vivo treatment was developed to gradually
confront patients with activities they feared and
avoided for a long time due to the belief that these
might be damaging for the back. This treatment con-
sists of four components: the choice of functional
goals, education about the paradoxical effects of
safety behaviors, the establishment of a fear hierar-
chy, and graded exposure to feared activities in the
form of behavioral experiments. Due to gradual and
repeated encounters with these feared activities, this
treatment may provide patients with the most con-
vincing evidence that expected detrimental conse-
quences of these feared activities are in fact a catas-
trophic overestimation. Due to this, their fear may
diminish and functional abilities might be promoted.
A detailed description of exposure in vivo is provided
elsewhere (Vlaeyen et al., 2004a).

For the establishment of the fear hierarchy of ac-
tivities, that constitutes the foundation for the rest of
the therapy, The Photograph Series of Daily Activi-
ties (PHODA: Kugler et al., 1999) may be the most
suitable instrument. It is comprised of photographs
of various daily activities, of which patients have to
indicate to what extent they think that these can be
harmful to the back. The PHODA provides thera-
pists with a tangible tool that specifically assesses the
patients’ beliefs about the harmfulness of certain ac-
tivities for the back. Besides clinical purposes, the
PHODA has also been utilized as a measurement
tool, and has been shown to have excellent psycho-
metric properties (Leeuw et al., submitted).

Several experimental single case studies, includ-
ing 2 to 6 patients each, have demonstrated the
effectiveness of exposure in vivo as compared to
graded activity in fearful CLBP patients, by report-
ing impressive reductions in pain-related fear and
disability, as well as increases in activity levels in
the home situation (Boersma et al., 2004; de Jong
et al., 2005b; Linton et al., 2002a; Vlaeyen et al.,
2001, 2002a,b). Although the size of these improve-
ments was less substantial for the Swedish research
group (Boersma et al., 2004; Linton et al., 2002a),
it does provide support for extending generaliza-

tion of exposure in vivo treatment across settings
and therapists. Interestingly, the educational part
also produced improvements in self-reported pain-
related fear and catastrophizing, although these im-
provements gained strength after subsequent expo-
sure in vivo. Measures of actual behavior, includ-
ing accelerometer data, and self-reported ability to
perform pre-defined goals, improved after the ex-
posure sessions and not after the educational ses-
sion (de Jong et al., 2005b). Finally, the resumption
of daily activities in patients suffering from com-
plex regional pain syndrome was associated with de-
creases in pain-related fear, but not with a reduc-
tion in pain-intensity, which occurred only later in
time (de Jong et al., 2005a). A randomized controlled
trial comparing usual graded activity with exposure
in vivo in fearful patients, currently performed by
the first author et al., will provide additional infor-
mation on the external validity and long-term cost-
effectiveness.

Generalization of Exposure in vivo

An important assumption behind exposure in
vivo is that the repeated experiences of being able
to perform various activities without pain increases
or inducing (re)injury to the back during treatment
will extend to activities during daily life. However,
in line with findings from experimental fear research
(e.g Bouton, 2002), several experimental studies sug-
gest that generalization of these corrective encoun-
ters is rather limited in chronic pain patients. In
patients high in pain catastrophizing, exposure to a
particular movement (Goubert et al., 2002; Crombez
et al., 2002b), and even to a variety of movements
(Goubert et al., 2005b), resulted in subsequent di-
minished overprediction of pain for those particu-
lar movements, but this effect failed to generalize to
other dissimilar movements. It might be that these
patients learn an exception to the rule ‘activities hurt’
rather than to change their general beliefs regard-
ing the detrimental consequences of activities. Inter-
estingly, these patients on the other hand tended to
overgeneralize pain, such that once a certain move-
ment had been painful it was assumed that it would
remain painful in the future (Goubert et al., 2005a).
For exposure in vivo treatment, it would be interest-
ing to investigate whether the overprediction of in-
jury is as difficult to generalize to dissimilar move-
ments as the overprediction of pain.



The Fear-Avoidance Model of Musculoskeletal Pain 87

Translated into treatment implications, these re-
sults emphasize the importance of practicing a wide
variety of activities and movements, not only during
treatment, but also in the home environment of the
patient (Rowe and Craske, 1998a,b). Adding cogni-
tive techniques, such as in behavioral experiments,
might also be valuable because of explicitly challeng-
ing and correcting erroneous expectations. Although
there is no data as yet comparing exposure in vivo
to behavioral experiments, it can be suggested that
the addition of behavioral experiments may optimize
generalization of corrective encounters.

CONCLUSION AND UNEXPLORED ISSUES

Summarizing, it can be stated that there is ac-
cumulating support for the fear-avoidance model.
As predicted from the vast literature on fear and
anxiety, pain-related fear is associated with catas-
trophic (mis)interpretations of pain, hypervigilance,
increased escape and avoidance behaviors, as well
as with intensified pain intensity and functional dis-
ability. Disrupted attentional processes, and espe-
cially impeded attentional disengagement in the case
of threatening stimuli, were found in fearful CLBP
patients, as well as avoidance behavior as reflected
in submaximal physical task performance. There is
less evidence for the existence of disuse in CLBP pa-
tients. Studies on aerobic fitness level, which seems
the most appropriate measure of physical decondi-
tioning, have demonstrated inconsistent findings thus
far. Therefore, more research is required to establish
whether CLBP patients actually have lower physi-
cal activity levels and experience associated physical
consequences. Perhaps the disordered motor coordi-
nation is a more salient aspect of disuse than reduced
fitness. Furthermore, evidence is accumulating that
pain severity plays a more important role in disabil-
ity than previously assumed. Finally, several personal
vulnerabilities, such as fundamental fears or neuroti-
cism, may influence whether someone will respond
fearfully to a painful experience.

Pain-related fear may augment the vulnerability
to develop new LBP episodes in currently pain-free
people, may increase the risk for the continuation
of LBP complaints, and may maintain complaints
when they have become chronic. Some prudence is
required though, since it is not straightforward that
once patients respond with pain-related fear to pain,
they will inevitably become mired in a vicious circle
leading to the development and maintenance of en-

during pain. This conception disregards the erratic
and recurrent course of LBP for most people. For
example, the number and duration of episodes, fluc-
tuations in pain intensity, level of disability, occupa-
tional consequences, and health care use can vary
considerably between people suffering from LBP.
These individual differences in the course and con-
sequences of LBP should be kept in mind when in-
terpreting the contribution of pain-related fear dur-
ing different stages of pain. In fact, the research on
contextual factors influencing the occurrence and re-
instatement of fear waits to be extended to the area
of pain.

It is also important to note that the fear-
avoidance model only accounts for the development
and maintenance of problems in a subgroup of CLBP
patients. Various other factors besides pain-related
fear may determine the progress of LBP. Further-
more, supportive evidence for the interrelations be-
tween the separate constructs of the fear-avoidance
model does not provide evidence for causal in-
terrelationships. Causality can only be established
when each construct is experimentally manipulated.
It would be highly interesting to investigate the pro-
gression of interrelationships between the variables
of the fear-avoidance model in a large cohort of acute
back pain patients of whom some will develop subse-
quent chronic pain, for example by using Latent Tra-
jectory Classes Analyses. Additionally, exploring the
effects of treatments by manipulating the individual
constructs in the fear-avoidance model would shed
light on the actual causal contributions. Until now, a
large number of cross-sectional and prospective stud-
ies at least point to the potential validity of the fear-
avoidance model. For the future, a number of inter-
esting issues remain that require further exploration.
Some of these will be highlighted below.

Pain-Related fear: When is it Adaptive and when
Dysfunctional?

Due to their protective and defensive function in
the case of impending or immediate danger, it may be
concluded that fear and anxiety are adaptive mecha-
nisms for an individual, and in most cases they are in-
deed. But when do they become dysfunctional? This
is a complex issue as we lack objective measures of
what is adaptive. One way to approach this ques-
tion is to consider contextual issues, e.g. the pres-
ence or absence of real harm, and the consequences
of fear on function and identity. In acute stages of
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pain, when the pain is the result of an acute injury,
pain-related fear is likely to be adaptive as it will di-
rect attention towards the injury, thereby enhancing
the probability of necessary care, e.g. by withdrawal
from usual activities so that healing process is facil-
itated (Wall, 1979). However, in the case of endur-
ing pain, when the pain may no longer be explained
by injury, fear can become dysfunctional. The per-
severing use of avoidance and escape behaviors in
this chronic stage may be the result of misdirected
problem-solving, in which patients keep seeking to
solve their insoluble problem of pain release (Aldrich
et al., 2000). However, in the case of chronic pain,
these behaviors prevent the individual from discon-
firming the level of threat. In addition, hypervigilance
and avoidance behavior will interrupt cognitive activ-
ity, interfere with daily tasks, and threaten major life
goals and personal identity (Morley and Eccleston,
2004). Thus, one could assert that fear, and pain-
related fear in particular, is never dysfunctional, but
it is the prolonged engagement in these safety behav-
iors that are dysfunctional.

When to Target Pain-Related Fear?

Most treatments are developed for chronic pain
patients, thereby disregarding earlier phases dur-
ing which the development of CLBP can be tack-
led. A promising area lies in preventing dysfunc-
tional reactions when a new pain episode is initi-
ated. Since misconceptions about LBP and its man-
agement seem very common in the general popula-
tion in addition to some health care providers, these
provide an ultimate opportunity for prevention. Edu-
cational campaigns have proved their value in adap-
tively changing LBP beliefs and associated benefits
(Buchbinder and Jolley, 2005; Burton et al., 1999;
Moore et al., 2000; Symonds et al., 1995). Although
it can be questioned whether changing fear avoid-
ance beliefs will lead to actual behavior change (de
Jong et al., 2005b), the potential beneficial effects of
educational campaigns should be more extensively
explored.

Another challenge lies in the prevention of the
development of enduring pain once an acute LBP
episode is established. An important example of this
is the development (Linton and Hallden, 1998) of
the Örebro Musculoskeletal Pain Screening Ques-
tionnaire, which identifies several psychological ‘yel-
low flags’ which signal a heightened risk for chroni-
fication of complaints (Boersma and Linton, 2005b;

Linton and Boersma, 2003). In addition to identifi-
cation of those at risk, prevention strategies should
be developed that target these risk factors, thereby
putting detrimental developmental processes in pain
on hold (Linton and Andersson, 2000; Linton and
Ryberg, 2001, Linton et al., 2005; Linton and Nordin,
2006).

Pain-Related fear in Patients with Specific Pain
Diagnoses

So far, most of the work on pain-related fear
has focused on patients with non-specific medi-
cal diagnoses such as back pain, chronic headache
(Nash et al., 2006; Norton and Asmundson, 2004), fi-
bromyalgia (de Gier et al., 2003; Turk et al., 2004),
whiplash disorder (Nederhand et al., 2004; Sterling
et al., 2003), and chronic fatigue syndrome (Nijs
et al., 2004; Silver et al., 2002). Theoretically, how-
ever, there is every reason to believe that fear pro-
cesses would be applicable to specific pain prob-
lems as well. Indeed, the contribution of pain-related
fear has been shown to extend to patients with os-
teoarthritis (Heuts et al., 2004), burn pain (Sgroi et al.,
2005), knee injury (Kvist et al., 2005) and neuropathic
pain (de Jong et al., 2005a). It will be a challenge for
future researchers to integrate fear reduction tech-
niques in medical treatment and care for these pa-
tient groups.

The Object of Fear

Fear of pain and associated avoidance behav-
iors may not be the only kind of fear associated with
chronic pain. Given the debilitating consequences
of longstanding avoidance behaviors, patients may
present with multiple fears and concerns, including
the inability to work (functional), having surgery
(health), having to sell the house (financial) and
being a burden to family members (social; Davies,
2003). For chronic pain patients, another important
concern may be social isolation that occurs in re-
sponse to their diminished participation in daily life.
Recently, it was shown that sensitivity to pain and
sensitivity for social rejection were mutually reinforc-
ing (Eisenbergera et al., in press). It therefore may be
that concerns about social isolation in pain patients
inadvertently increase their pain threshold.

Morley and Eccleston (2004) proposed to
broaden the fear-avoidance model to those ar-
eas that pose a possible threat to an individual’s
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identity, using Carver and Scheier’s goal-oriented
model of self-regulation (Carver and Scheier, 1998).
Following this theory, a distinction is made between
approach and avoidance goals. Approach goals are
those that the individual is hoping for, whereas avoid-
ance goals consist of situations that have a nega-
tive value. Fear is regarded as the emotional reac-
tion to a movement towards an avoidance goal. As
chronic pain is associated with moving towards many
avoidance goals, e.g. being dependent upon others,
it may therefore induce fear. Although this theo-
retical framework appears a promising avenue for
broadening current fear-avoidance models, research
efforts have just started. For example, Karoly and
Ruehlman (1996) showed that in chronic pain pa-
tients, goal conflicts predicted anxiety levels over and
above pain-related variables.

Task Persistence Instead of Avoidance

As mentioned before, fear is not always associ-
ated with avoidance behavior. Rachman (2004) elo-
quently describes situations in which fearful individ-
uals are willing to approach a frightening object or
situation. In some cases, fear may even be associ-
ated with persistence rather than avoidance. For ex-
ample, both LBP patients who were requested to
perform a lifting task (van den Hout et al., 2001b),
and healthy controls who were requested to immerse
their hand in cold water (Severeijns et al., 2005)
with the instruction “as long as possible” demon-
strated better performance after an experimentally
induced negative mood as compared to those in pos-
itive mood. One possible account for these findings
is the so-called mood-as-input model, which predicts
that task performance is the result of the interaction
between mood and certain stop-rules. When individ-
uals adopt an explicit or implicit “As-Many-As-Can”
stop rule (they continue until satisfaction is reached
about dealing with the task), negative mood will fa-
cilitate task performance, whereas positive mood will
inhibit task performance. The strength of the mood-
as-input model is that it provides specific predictions,
including those that are based on the fear-avoidance
model, but also those that are based on a novel the-
oretical basis that may account for findings inconsis-
tent with the fear-avoidance model, such as task per-
severance instead of avoidance despite pain-related
fear. The validity of this model in the domain of pain,
however, awaits further investigation (Vlaeyen and
Morley, 2004).
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