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The fear-avoidance model of chronic musculoskeletal pain has become
an increasingly popular conceptualization of the processes and mecha-
nisms through which acute pain can become chronic. Despite rapidly
growing interest and research regarding the influence of fear-avoidance
constructs on pain-related disability in children and adolescents, there
have been no amendments to the model to account for unique aspects
of pediatric chronic pain. A comprehensive understanding of the role of
fear-avoidance in pediatric chronic pain necessitates understanding of
both child/adolescent and parent factors implicated in its development
and maintenance. The primary purpose of the present article is to propose
an empirically-based pediatric fear-avoidance model of chronic pain that
accounts for both child/adolescent and parent factors as well as their
potential interactive effects. To accomplish this goal, the present article
will define important fear-avoidance constructs, provide a summary of the
general fear-avoidance model and review the growing empirical literature
regarding the role of fear-avoidance constructs in pediatric chronic pain.
Assessment and treatment options for children with chronic pain will also
be described in the context of the proposed pediatric fear-avoidance model
of chronic pain. Finally, avenues for future investigation will be proposed.
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Un modele d’appréhension-évitement des douleurs
chroniques en pédiatrie : les assises, I’application et
les futures orientations

Le modele d’appréhension-évitement des douleurs musculosquelettiques
chroniques gagne en popularité pour conceptualiser les processus et
mécanismes par lesquels la douleur aigué peut devenir chronique. Malgré
un intérét de plus en plus marqué et des recherches sur l'influence du
concept d’appréhension-évitement sur les invalidités liées a la douleur chez
les enfants et les adolescents, le modele n’a pas été modifié pour tenir
compte des aspects uniques de la douleur chronique en pédiatrie. Pour bien
comprendre le role de l'appréhension-évitement en cas de douleur
chronique en pédiatrie, il faut comprendre a la fois les facteurs liés a
I'enfant ou a I'adolescent et aux parents, qui contribuent a son apparition
et 4 son maintien. Le présent article vise avant tout a présenter un modele
empirique d’appréhension-évitement de la douleur chronique en pédiatrie,
qui tient compte 2 la fois des facteurs liés a enfant ou a I'adolescent et aux
parents et de leurs interactions potentielles. Pour réaliser cet objectif, il
contient une définition des principaux concepts d’appréhension-évitement,
un résumé du modele général d’appréhension-évitement et une revue des
publications empiriques croissantes sur le role des concepts d’appréhension-
évitement en cas de douleur chronique en pédiatrie. Il contient également
une évaluation des enfants souffrant de douleur chronique ainsi que les
possibilités thérapeutiques a leur endroit, selon le modele proposé
d’appréhension-évitement de la douleur chronique en pédiatrie. Il se
termine par des suggestions de futures recherches.

he fear-avoidance model has become an increasingly popular con-

ceptualization of the processes and mechanisms through which an
acute pain experience can become chronic. The model itself has its
roots in early behavioural and cognitive work, has been amended sev-
eral times, and has led to the development and evaluation of concep-
tually related treatment options. In recent years, there have also been
important advances in the evaluation and application of the fear-
avoidance model within the context of pediatric pain. The present
review has several purposes. First, we will define several constructs that
are central to the fear-avoidance model. Second, we will summarize
the fear-avoidance model and its various iterations. Third, we will
review the growing empirical literature focusing on applications of
fear-avoidance constructs in understanding persistent pain in pediatric
samples. Fourth, we will propose an empirically-based pediatric fear-
avoidance model of chronic pain that may improve its heuristic value
in the pediatric milieu. Fifth, we will describe assessment and treat-
ment options for children and adolescents with various types of
chronic pain stemming from the model and provide a narrative review
of effectiveness and efficacy studies. Finally, we will identify avenues
for future investigation.

IMPORTANT CONSTRUCTS
Pain
Acute pain (ie, pain with a sudden onset, often stemming from some
form of illness process or tissue injury) is adaptive in that it signals
potential for actual damage and motivates action to limit damage
and promote recovery. Acute pain experiences subside with physical

recovery, but for some, acute pain transitions through a complex
interaction of biological, psychological and social processes to become
chronic (1). Chronic pain is typically defined as pain persisting longer
than three months (2). Available data indicate that approximately
27% of community-dwelling children and adolescents report current
chronic pain (3), which is comparable with estimates in adult com-
munity samples (4). Unlike acute pain, chronic pain is not adaptive;
indeed, in both children/adolescents and adults it is associated with
considerable emotional distress, increased risk of developing psychiat-
ric disorders, impaired social and educational/occupational functioning
and increased use of medical services (5-11). Although chronic pain
is often associated with negative outcomes, it is important to note
that some adults (12,13) and children (14) with chronic pain cope
effectively and adapt in a manner that enables them to maintain their
quality of life. Our focus in the present review is on chronic pain that
has negative outcomes for the children experiencing it.

Fear and anxiety

Fear and anxiety are related but distinct constructs (15). Fear is a
response to the perception of an immediate and often concrete threat
that motivates defensive behaviour (eg, escape). Anxiety, on the other
hand, is a response to the anticipation of threat that motivates pre-
ventive behaviour (eg, avoidance). Fear and anxiety are related in that
they comprise multiple response modalities (ie, physiological, cogni-
tive, behavioural) and mutually reinforce one another. Fear can facili-
tate cognitions regarding the likelihood that immediate threats will
recur, leading to anticipatory anxiety regarding recurrence. As a result,
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this increases the likelihood that threats will be detected on recur-
rence and that fear will be experienced. Other stimuli associated with
a fear-provoking threat may also become threat cues and, thereby,
provoke anxiety.

In the context of the fear-avoidance literature of chronic pain,
the terms (and associated constructs of) fear and anxiety are often
used interchangeably (16). Because distinguishing between fear of
pain and pain-related anxiety is supported empirically (17,18) and is
potentially useful both theoretically and clinically, we draw the dis-
tinction in the review and model proposal that follows. This distinc-
tion parallels the general distinction between fear and anxiety,
wherein fear of pain is conceptualized as a response to an immediate
pain-related threat (eg, initiating a painful activity), and pain-related
anxiety is a response that occurs in anticipation of pain-related
threat (eg, expecting an activity to be painful). It is noteworthy that
while the focus of fear or anxiety in the context of persistent pain is
often on specific objects or experiences, such as the onset of a head-
ache, the focus can also extend to perceptions of self-worth and
identity formation (19).

FEAR-AVOIDANCE MODEL

The contemporary fear-avoidance model of chronic musculoskeletal
pain stems from two independent reviews published in close temporal
proximity at the turn of the millennium (20,21). These reviews,
while differing somewhat in focus, provided a historical account and
critique of a growing body of literature supporting the role of fear and
anxiety as factors responsible, at least in part, for the maintenance of
disabling musculoskeletal pain experienced by some people. The fear-
avoidance model of chronic musculoskeletal pain can be summarized
as follows. Pain resulting from an injury is perceived and appraised
with respect to its significance and meaning. Depending on the nature
of the appraisal, the person may respond in an adaptive or potentially
maladaptive manner. For most people, the pain is judged to be undesir-
able and unpleasant, but not catastrophic; accordingly, most people
engage in appropriate behavioural restriction followed by graduated
increases in activity until healing has occurred. For a significant
minority of people, a catastrophic meaning (ie, ‘This pain means I'm
never going to be able to do the things I like doing’) is placed on the
pain experience. Catastrophizing — influenced by predispositional and
current psychological factors — results in fear of pain and pain-related
anxiety. For some people with chronic pain, this anxiety spirals into
a vicious and self-perpetuating cycle that may promote and maintain
avoidance, functional disability, depression, and additional pain and
catastrophizing.

The reviews of Asmundson et al (20) and Vlaeyen and Linton (21)
and, in particular, the model proposed by Vlaeyen and Linton, have
stimulated a considerable amount of research; indeed, a search of Web
of Knowledge using the Web of Science Index (conducted November
16, 2011) yielded more than 1000 collective citations to these works.
Similarly, a search of MEDLINE with full text (EBSCOhost) using
the search terms pain AND fear-avoidance OR fear of pain OR pain-
related anxiety limited to abstracts in academic journals published
between January 2000 and December 2011 (conducted November
16, 2011) yielded 1470 relevant articles. As illustrated in more recent
reviews (22-25), the results of this research provide general support for
the postulates of the fear-avoidance model. The model was initially
intended to describe individuals with idiopathic chronic musculoskel-
etal pain; however, there is growing evidence that it is applicable to
other pain conditions including headache (26), fibromyalgia (27) and
severe burns (28). Researchers and theorists also continue to refine the
model, with proposed modifications reflecting elaboration of associ-
ated mechanisms (16,29) and evidence that putative predispositional
traits, such as anxiety sensitivity, are associated with the development
and maintenance of fear of pain (30,31). In recent years, there has also
been considerable emerging evidence that the fear-avoidance model
is, at least in part, of value in understanding and treating a variety of
pediatric pain conditions.
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STATE OF THE SCIENCE IN PEDIATRIC PAIN
While pain intensity and severity of illness/injury are associated with
functional disability in children and adolescents with chronic pain
(32,33), the extent of disability experienced by a minority of young
people is not adequately explained by pain intensity or frequency
alone (14). Consequently, there has been growing interest in identify-
ing potentially modifiable factors that influence pain-related disability
in pediatric populations. A Delphi poll of international researchers
and clinicians in the field (34) identified several child-specific psycho-
logical responses (eg, catastrophizing) and behaviours (eg, avoidance),
each consistent with the fear-avoidance model, as being among the
most important factors in the development of pediatric chronic pain
and pain-related disability. Several parent psychological responses (eg,
parent catastrophizing about child pain) and behaviours (eg, positive
reinforcement of pain, pain modelling) were also identified as critical.
A comprehensive understanding of the role of fear-avoidance in pedi-
atric chronic pain necessitates understanding of both child/adolescent
and parent factors implicated in its development and maintenance.

CHILD/ADOLESCENT-SPECIFIC FEAR-AVOIDANCE

FACTORS
There have been no comprehensive investigations of the influence of
fear-avoidance factors on pediatric chronic pain and disability; how-
ever, research has examined the effects of various components of the
model, with particular emphasis on psychological responses to pain
(eg, pain catastrophizing, anxiety sensitivity, acceptance). In general,
pain catastrophizing among children and adolescents has been found
to be a relatively consistent predictor of pain-related disability, over
and above characteristics of pain; indeed, pain catastrophizing has
been shown to explain pain-related disability in children with lower
back pain (35), recurrent abdominal pain (36), mixed chronic pain
conditions (37,38) and in those from the general population (38,39).
Although most of this research has been cross-sectional, similar find-
ings have recently been reported in a prospective study of school-age
children (40). In addition to its direct effect on pain-related disability
in children with chronic pain, pain catastrophizing has been found to
be strongly associated with other important components of the fear-
avoidance model, such as pain-related anxiety (41) and fear of pain
(42).

Child anxiety sensitivity has also been investigated as a psycho-
logical characteristic that may amplify fearful reactions to pain,
resulting in maladaptive fear and anxiety and, eventually, disability.
Anxiety sensitivity is a unique predictor of pain catastrophizing
(43,44), pain-related anxiety (45,46) and fear of pain (42) in children
and adolescents. It is also related to psychological well-being and
social functioning, but not physical disability, in children and adoles-
cents receiving treatment for chronic pain (47). Martin et al (45)
failed to observe indirect effects of anxiety sensitivity on disability
through fear of pain; however, they did find that anxiety sensitivity
significantly predicted fear of pain, which in turn significantly pre-
dicted pain-related disability.

With the growing popularity of third-wave psychological interven-
tions, such as acceptance and commitment therapy (ACT) for the
treatment of pediatric chronic pain (48), acceptance (ie, how willing
an individual is to experience some level of pain in pursuit of greater
life goals or values [49]) has also been recognized as an important
psychological response that influences the relationship between
chronic pain and disability. The fear-avoidance model predicts that
continued engagement in activities that are valued by young people —
such as spending time with friends or participating in physical activity
despite some level of pain — should reduce disability and depression.
Recent findings support this prediction, showing that acceptance of
pain is a significant predictor of pain-related disability and distress in
adolescents with chronic pain (50,51). Acceptance, in combination
with pain catastrophizing, has also been shown to be predictive of
physical and social functioning among adolescents with chronic pain

(52).
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The fear-avoidance model also predicts that psychological responses
to pain affect pain-related disability through changes in pain-related
anxiety and fear of pain (23). Pediatric measures of pain-related anx-
iety and fear of pain — discussed in more detail below — are relatively
new. Nevertheless, research to date has been consistent with predic-
tions of the model, finding that pain-related anxiety and fear of pain
are related to, yet distinct from, child/adolescent psychological charac-
teristics (eg, pain catastrophizing and anxiety sensitivity [41,42,53]).
Moreover, pain-related anxiety and fear of pain are predictive of pain-
related disability in children and adolescents with chronic pain
(42,43,53), and pain-related anxiety at the time of surgery has been
shown to prospectively predict functional disability for up to several
weeks following surgery (46).

Another prediction of the fear-avoidance model is that avoidance
of activity will lead not only to functional disability, but also to depres-
sion. Consistent with this prediction, a recent meta-analysis revealed
that young people with chronic pain experienced higher levels of
depressive symptoms than healthy children and adolescents, as well as
those who had other chronic health conditions (54). Depression and
functional disability are associated in children and adolescents with
chronic pain, and pain catastrophizing is a significant predictor of both
(6). Furthermore, among young people with chronic pain, characteris-
tics of pain seem to impact depression only to the extent that they
result in activity restriction (eg, missing time with friends, not
attending school [55]). The relationship between depression and pedi-
atric chronic pain is likely bidirectional; in addition to the impact that
chronic pain may have on depression (through activity restriction and
functional disability), depression has been identified as a risk factor for
the development and maintenance of chronic pain (56).

Research examining child/adolescent-specific factors consistent
with the fear-avoidance model of chronic pain has yielded findings
largely consistent with those found in adults. However, a significant
limitation of the fear-avoidance model when applied to pediatric
populations is that it does not directly account for social and familial
influences. This is especially relevant in pediatric populations wherein
the family is believed to exert a powerful influence on the develop-
ment and maintenance of chronic pain (57,58). In the following sec-
tion, we review literature pertinent to the interaction between parent
and child/adolescent factors related to the fear-avoidance model, with
specific emphasis on the influences of early learning about fear and
pain, and parent psychological and behavioural responses to the child’s
pain experience.

PARENT-CHILD/ADOLESCENT FEAR-AVOIDANCE
FACTORS
Social interactions are critical in determining one’s experience and
expression of pain (59,60), particularly during early developmental
periods marked by dependence on parents. Children’s and adolescents’
cognitions and beliefs about pain, including fear-avoidance beliefs, are
believed to develop within the familial context (33,57). Early learning
experiences related to pain convey important information to children
and adolescents about its inherent threat value as well as the appropri-
ateness of specific behavioural responses such as avoidance (61).
Parent modelling is a powerful mechanism through which fear and
avoidance are acquired early in life (ie, by 15 months of age [62]),
particularly when there are increased opportunities for vicarious learn-
ing of threat associations (eg, among anxious parents who more fre-
quently exhibit anxious behaviours [63]). Early instrumental (ie,
reinforcement for sick role behaviours) and vicarious (ie, parent mod-
elling of sick role behaviours) learning experiences regarding somatic
symptoms in childhood are related to high levels of anxiety sensitivity
in adulthood (64-66). Similarly, instrumental and vicarious learning
experiences regarding pain in childhood are predictive of pain-related
anxiety in adulthood through their influence on the physical concerns
component of anxiety sensitivity (67). Importantly, these early learning
processes may be affected by the psychological characteristics of the

child.
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Fear avoidance in pediatric pain

Pain captures the attention of the individual (68,69) as well as the
attention of observers in the social environment (70,71). Observing a
child in pain can have a profound influence on parents. As outlined in
the empathy framework of Goubert et al (70), observing a child in
pain elicits affective responses in parents, which can include
self-oriented (eg, distress, anxiety) and other-oriented (eg, sympathy,
compassion) responses. These affective responses are influenced by
parents’ previous personal pain experiences as well as their beliefs and
cognitions about pain. When parents perceive a high degree of threat
upon witnessing a child in pain, they tend to make higher pain estima-
tions and experience heightened levels of distress (72-74), and this is
predictive of pain, distress and disability among children and adoles-
cents (72,73,75). Parent distress may provoke parent escape and
avoidance tendencies in an effort to reduce their own distress
(73,76,77) and this process may be prioritized to the detriment of
efforts to help the child adaptively cope with pain (73).

Among pediatric samples with both acute and chronic pain, cer-
tain parent behaviours have generally been shown to increase child
and adolescent pain-related behaviour/expression (eg, reassurance,
solicitousness, protectiveness, criticism), whereas other parent behav-
iours have been shown to decrease it (eg, distraction [78-83]).
Children and adolescents with chronic pain are more likely than their
healthy peers to receive solicitous attention from their parents during
illness episodes (84). Similar pain-promoting behaviours, such as pro-
tectiveness (ie, attending to pain and/or allowing young people to
avoid regular activities), are believed to inadvertently reinforce child
pain and are related to higher levels of child functional disability and
health care usage (33,36,85,86). These parent behaviours may also
increase children’s and adolescents’ somatic awareness and attention
to bodily cues and pain sensations (80).

Parent behaviours may also amplify child cognitions about the
threat value of pain (80) and promote increases in pain-related behav-
iour and avoidance (33). Indeed, parent pain-promoting behaviours
(eg, reassurance) have been conceived of as communicative signals of
parent fear and anxiety, which can exacerbate child distress (78,82).
Parent pain-related behaviours may exert their influence on child
functional disability through the psychological characteristics of the
child; eg, child anxiety has been shown to moderate the relationship
between parent protectiveness and child disability (81,87), suggesting
that highly anxious children and adolescents are most susceptible to
the adverse impact of these parent behaviours. Furthermore, the rela-
tionship between parent protectiveness and activity limitations
appears to be mediated by fear-avoidance beliefs of adolescents (33).

A growing body of literature indicates that parent psychological
responses strongly influence a child’s attention to and interpretation
of pain cues, which influences the psychological and behavioural
responses of both the parent (eg, self-oriented emotions, distress) and
the child in pain (eg, increased pain and disability [72,73,88,89]).
Parent catastrophizing about child pain has been linked to more child-
hood illness-related parenting stress, anxiety and depression, as well
as greater disability and poorer school attendance among children
and adolescents, over and above child pain intensity (72). Just as
children’s catastrophic thoughts about their own pain can instigate
escape and avoidance tendencies, this may also be true for parents
who catastrophize about their child’s chronic pain. Recent research
revealed that parents of children and adolescents with chronic pain
exhibited a greater behavioural tendency to want to stop their child
from engaging in pain-inducing activity, particularly when parents
were highly distressed (76); that is, parents who have catastrophic
cognitions about their child’s pain may preferentially engage in child-
focused avoidant tendencies (eg, restriction of child/adolescent activ-
ity) in an effort to reduce or escape their own distress. Similarly, the
relationship between parent psychological characteristics (eg, help-
lessness, distress) and child/adolescent functional disability appears
to be mediated by parent protective behaviours (90). Research also
indicates that parent psychological responses (eg, parenting stress
and catastrophizing) indirectly influence child/adolescent functional
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Figure 1) Pediatric fear-avoidance model of chronic pain. Adapted from
models presented in Vlaeyen and Linton (21), Asmundson et al (16) and
Leeuw et al (23)

disability through child/adolescent — and not parent — responses to
pain (52). Conversely, parent psychological responses and behaviours
may also serve a protective function. Consistent with the principles
underlying ACT, parent psychological flexibility (including accept-
ance, cognitive defusion, committed and values-based action, and
mindfulness) is related to fewer pain-promoting parent behaviours,
greater acceptance of pain among adolescents with chronic pain, and
better adolescent functioning across social, emotional, familial and
developmental domains (91).

It is important to appreciate the complexity inherent in the rela-
tionships between the characteristics of children with chronic pain
and those of their parents in influencing the child’s pain experience.
The cross-sectional nature of the majority of research in this area has
precluded conclusions regarding the causal pathways and temporal
relationships between child/adolescent and parent factors. It is likely
that many of these relationships are bidirectional (57), and parent and
child/adolescent factors may serve to exacerbate one another in a
cyclical manner over time (92). Whereas parent psychological and
behavioural responses can influence the child’s pain experience, chil-
dren’s and adolescents’ fear-avoidance in the context of chronic pain
can also adversely affect parents. It is well recognized that parenting a
child or adolescent with chronic pain can have a devastating impact
on families across social, relational, emotional and financial domains
(93,94). Furthermore, these inter-relationships are likely dynamic and
should be interpreted within a developmental context (57,58).

PEDIATRIC FEAR-AVOIDANCE MODEL OF
CHRONIC PAIN
Based on the emerging literature pertaining to fear-avoidance in
children and adolescents, and recognizing the importance of par-
ent and child factors, amendments to the fear-avoidance model for
application to pediatric populations appear to be warranted. The
pediatric fear-avoidance model, based on the model of Vlaeyen and
Linton (21), is illustrated in Figure 1. The model incorporates sev-
eral modifications supported by the pediatric literature, recognizing
distinct fear/escape and anxiety/avoidance pathways and expanded
possible influences of predispositional and current psychological
factors. It also maintains the basic premise that responses to pain fol-
lowing injury (or illness) will either involve gradual confrontation to
pain and associated recovery or fear-based responding and mainten-
ance of a vicious self-perpetuating cycle characterized by emotional
distress, pain and functional disability. The pediatric fear-avoidance
model is unique in its emphasis on the reciprocal influences of child
and parent factors in the development and maintenance of chronic
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pain. Specifically, it illustrates the bidirectional relationships between
parent pain management behaviours (eg, protectiveness, solicitous-
ness), parent psychological responses (eg, parent catastrophizing
about child pain, anxiety sensitivity, general distress) and child/
adolescent psychological responses (eg, catastrophizing, acceptance,
anxiety sensitivity) in influencing child/adolescent escape and avoid-
ance behaviours. It is assumed that both child/adolescent and parent
psychological responses encompass the individual’s overt expression
of pain and/or fear, which are important bottom-up influences that
can signify threat to the observer and thereby influence the observer’s
psychological responses and behaviours (70). The model further posits
that child/adolescent escape and avoidance behaviours can directly
impact parent psychological responses and, indirectly, through parent
psychological responses, impact parent pain management behaviours.
Furthermore, the model emphasizes the direct impact that parent
pain management behaviours (eg, removing children and adolescents
from pain-inducing activities) can have on child/adolescent escape
and avoidance behaviours, which would likely be most prevalent dur-
ing earlier developmental periods marked by increased dependence.
In essence, the model explains child and adolescent influences on
response to pain, parent responses to the child/adolescent experien-
cing pain, and parent and child/adolescent interactions influencing
responses of each to the child’s/adolescent’s pain. In doing so, the
pediatric fear-avoidance model of chronic pain provides a heuristic for
continuing empirical evaluation and clinical intervention.

CLINICAL APPLICATIONS

There is a considerable and compelling foundation of knowledge indi-
cating that interventions targeting clinically significant fear of pain
and pain-related anxiety are effective and efficacious in reducing emo-
tional distress and improving function in adults with chronic pain
(24). While less developed, there is emerging evidence that age-
appropriate interventions for children and adolescents, and their par-
ents, are similarly promising. Available self-report assessment tools as
well as potential intervention targets for child/adolescent-specific and
parent-child fear-avoidance factors are highlighted below.

Self-report assessment tools
Many measurement tools relevant to the fear-avoidance model have
been designed for use in adult populations (95); however, similar meas-
urement tools for children and adolescents have, until recently, been
largely unavailable. While some general measures of pain coping (Pain
Coping Questionnaire [96]), pain catastrophizing (Pain Catastrophizing
Scale — Child Version [37]; also see more recently available Pain
Catastrophizing Scale — Parent Version [72]), and anxiety sensitivity
(Childhood Anxiety Sensitivity Index [97]) have been available for a
decade or more, only recently have fear of pain and pain-related anx-
iety measures for children, adolescents and their parents become a
specific focus of development and evaluation efforts.
Child/adolescent measures: The Fear of Pain Questionnaire Child
and Parent Proxy Report (FOPQ-C and FOPQ-P [53]) was developed
using four validated measures from the adult chronic pain literature
(ie, Tampa Scale for Kinesophobia [98]; Psychological Inflexibility
Scale [99]; Fear Avoidance Beliefs Questionnaire [100]; Pain Anxiety
Symptoms Scale-20 [PASS-20] [101]) to assess pain-related fear as
reported by children with chronic pain and their parents. The
FOPQ-C comprises two factors (fear of pain, avoidance of activities)
whereas the FOPQ-P comprises three factors (avoidance of activities,
school avoidance and fear of pain). Both the child and parent versions
of this measure demonstrate strong internal consistency and stability.
Both measures also demonstrate good construct validity; however, it is
noteworthy that construct validity of the FOPQ fear of pain subscale
was inferred, in part, by assessing its association with a measure of
anxiety symptoms (the Multidimensional Anxiety Scale for Children
[102]).

The Pediatric Pain Fear Scale (PPFS) (42) is another measure
designed to assess the dimensions of pediatric pain-related fear. The
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PPFC was developed from a thorough literature review, consultation
with experts, and semistructured interviews with children and adoles-
cents. Initial psychometric evaluation using data from community and
clinical samples revealed that the PPFS comprises two factors (fearful
thoughts, and fearful physical feelings and behaviours) and demon-
strates strong internal consistency and construct validity. Given that
behavioural and physiological components of fear are subsumed under
a single factor, additional factor analytic evaluation of the measure is
warranted.

The PASS-20 (101), a short version of the original Pain Anxiety

Symptoms Scale (103), was recently adapted for use with children and
adolescents. The adapted measure — the Child Pain Anxiety Symptoms
Scale (CPASS [41]) — has a factor structure similar to the original
adult measures, comprising four lower-order factors (cognitive, physio-
logical anxiety, fear, escape/avoidance) that load onto a higher-order
factor of pain-related anxiety. The CPASS demonstrates strong inter-
nal consistency, construct and discriminant validity in nonclinical and
clinical samples, and sensitivity to change following surgery (41,46).
Further investigation of the factor structure of the CPASS is war-
ranted, particularly in large samples of children and adolescents with
various chronic pain conditions.
Parent measures: The Pain-Related Parent Behaviour Inventory
(PPBI-C-P [104]) was developed to assess how parent behav-
ioural responses to child/adolescent pain (as perceived by the
child/adolescent and the parent) can influence child pain experi-
ences. Exploratory factor analysis revealed three subscales, including
solicitous, discouraging and distracting responses. In contrast to
previous research, only discouraging responses were associated with
higher levels of child anxiety, somatic complaints and catastrophiz-
ing in the sample of children and adolescents with recurrent pain.
Children and adolescents who used more positive self-statements
and problem solving also reported greater parent solicitousness and
distracting behaviours, suggesting that these may be interactional
styles that promote approach-oriented coping. Other measures of
parent behavioural responses to child pain have recently become
available (eg, Inventory of Parent/Caregiver Responses to Children’s
Pain Experience [105]); however, space limitations preclude detailed
description of such measures.

The adolescent adaptation of the original Chronic Pain Acceptance

Questionnaire (CPAQ) (106) — the CPAQ-A (50) — was developed to
assess the level of pain acceptance exhibited by adolescents, demon-
strated through participation in daily activities despite the presence of
pain (ie, activity engagement) and the absence of attempts to avoid
pain (ie, pain willingness). Initial psychometric evaluation of both the
adolescent and parent versions (CPAQ-P) (107) demonstrated strong
internal consistency and construct validity, and results from the
CPAQ-A have since been replicated (51).
Summary: The growing number of measures now available to assess
fear-avoidance constructs from the perspective of children/adolescents
and their parents is encouraging; however, this line of inquiry and
development still lags far behind related adult literature (108).
Many of the aforementioned measures lack psychometric evaluation
beyond their initial assessment, making the reliability, validity and
factor structure of the measurements uncertain. Also potentially
problematic is that fear of pain and pain-related anxiety measures
tend to share similar item (eg, ‘I worry when I am in pain’, ‘I begin
trembling when engaged in an activity that causes pain’) and factor
(eg, ‘avoidance of activities’, ‘escape/avoidance’, ‘pain willingness’)
content, blurring the important distinction between fear, anxiety
and other psychological constructs. Finally, adult measures that have
been adapted for use with children and adolescents (eg, PCS, CPASS,
FOPQ)) warrant continuing systematic evaluation to ensure that
aspects of measured constructs that may be unique to children and
adolescents are not overlooked. These areas require careful considera-
tion in future development and psychometric evaluation of fear of
pain, pain-related anxiety, and associated measures for children and
adolescents as well as their parents.
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Treatment

The pediatric fear-avoidance model of chronic pain illustrates the
complex and bidirectional influences of child/adolescent and parent
psychological and behavioural responses on pain-related functional
disability in pediatric chronic pain. The model also posits that child/
adolescent escape and avoidance behaviours are the most proximal
predictors of functional disability. This suggests that targeting these
behaviours should be a main focus of intervention, if that intervention
aims to target pain-related functional disability. Child/adolescent
psychological responses to pain would also be critical targets for inter-
vention, particularly responses that have been shown to influence
pain-related anxiety, fear of pain and functional disability (eg, pain
catastrophizing, anxiety sensitivity, acceptance). In addition to child/
adolescent factors, the proposed model suggests that any treatment
that aims to most effectively influence functional disability in pediat-
ric chronic pain should also address parent psychological responses and
behaviours, which serve to directly and/or indirectly perpetuate the
cycle.

Child/adolescent-specific factors and treatment: Most research con-
cerning nonpharmacological interventions for pediatric chronic pain
has examined the effectiveness of traditional cognitive-behavioural
therapy (CBT) approaches (109,110). CBT-based interventions aim
to improve pain management and decrease pain-related disabil-
ity in pediatric chronic pain patients by teaching coping skills
to children/adolescents and behavioural strategies to parents.
Psychoeducation regarding biopsychosocial influences on pain, relaxa-
tion exercises, positive self-talk, cognitive restructuring and distrac-
tion are taught to children and adolescents as ways to facilitate
adaptive coping with pain. Through more adaptive coping, treatment
aims to decrease negative psychological responses to pain (eg, pain
catastrophizing) and increase well behaviours (eg, going to school
even when experiencing some level of pain). Treatment also often
includes the use of self-monitoring strategies to help children and
adolescents assess changes in pain and to identify potential pain trig-
gers. The use of self-reinforcement strategies is also promoted when
children are able to successfully cope with pain and/or persist with
daily activities despite pain. Additionally, parents learn operant-based
behavioural strategies to reinforce children/adolescents for engaging
in adaptive well behaviours (discussed in more detail below) (111).
Recent reviews of the effects of CBT for chronic pain in children and
adolescents indicate that these interventions are effective in reducing
pain intensity; however, there is little supportive evidence that they
result in significant decreases in functional disability or increases in
emotional functioning (109,110). Although it has been argued that
this latter finding may be a result of methodological issues, such as fail-
ure to regularly measure these outcomes (110), it is also possible that
traditional CBT does not adequately emphasize changes in escape and
avoidance behaviours theorized to directly impact functional disabil-
ity. Research has, therefore, moved toward examining new treatment
approaches that aim to reduce the functional and emotional impact of
pediatric chronic pain on families.

The ACT approach, which is largely consistent with the fear-
avoidance model presented herein, suggests that escape and avoidance
behaviours occur when negative thoughts and emotions (eg, pain
catastrophizing, fear of pain and pain-related anxiety) have an exces-
sive or inappropriate impact on behaviour (48). This leads children
and adolescents with chronic pain to avoid meaningful and valued
activities because they are potentially painful and fear provoking
(112). Treatment, therefore, emphasizes exposure to previously avoided
activities that are consistent with the individual’s values. Rather than
trying to change negative psychological responses to pain, treatment
encourages acceptance of certain aspects of chronic pain that cannot
be directly changed (eg, some pain, fatigue, negative thoughts and
emotions) as a way to modify aspects that can be changed (eg,
engaging in activities that are consistent with the individual’s values).
As such, this approach directly targets escape and avoidance behav-
iours as well as psychological responses to pain (eg, acceptance). A
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recent randomized controlled trial indicated that ACT was as effica-
cious as longer duration multidisciplinary interventions (ie, traditional
CBT techniques plus medication) in reducing functional disability,
and had greater efficacy in reducing pain-related impairment, discom-
fort and pain intensity (48).

This approach to pediatric chronic pain management emphasizes

graded exposure to important activities that children have avoided
for fear that they may cause pain and distress. Findings are consistent
with the adult literature, which suggests that graded exposure to
feared situations and ACT are currently the most empirically sup-
ported treatments for fear of pain and pain-related anxiety (24).
Interoceptive exposure to painful and other anxiety-provoking bod-
ily sensations has also been suggested to reduce anxiety sensitivity as
well as pain-related anxiety (113). Preliminary research with pediat-
ric populations suggests that when interoceptive exposure (in addi-
tion to bilateral tactile stimulation and imagery involving adolescents’
use of coping strategies) was used as an adjunct to standard multi-
modal treatment, it resulted in lower pain intensity and similar
reductions in pain-related disability among adolescents with chronic
pain (114).
Parent-child/adolescent factors and treatment: Given the integral
role of family in children and adolescents’ pain experience, parent
behavioural training is often incorporated into evidence-based
psychological treatments for pediatric chronic pain. Parent behav-
ioural training, in the context of CBT, involves teaching operant-
based behavioural strategies to parents that aim to decrease pain
behaviours and foster well behaviours and developmentally appropri-
ate coping among children and adolescents (111); eg, parents are
taught to attend to and reward children and adolescents for engaging
in well behaviours and to model well behaviours themselves. As
such, these interventions may facilitate the adoption of parent
behaviours that encourage children and adolescents to expose them-
selves to activities that they previously avoided, albeit without the
use of graded exposure.

The involvement of parents in existing CBT-based interventions
for pediatric chronic pain is based on the assumption that parents
are able to modify their existing behavioural responses; however,
this may be particularly difficult for highly distressed parents (115).
Parents of children and adolescents with chronic pain often live in
stressful environments (116) and are likely to have their own men-
tal health needs (eg, depression, anxiety, somatization [93]). Given
that chronic and recurrent pain often runs in families (117-119),
parents themselves may have fear-avoidance beliefs and behaviours
that interact with those of their child. The pediatric fear-avoidance
model of chronic pain predicts that the vicious and self-perpetuating
cycle would be especially entrenched among families wherein both
the parents and child/adolescent have catastrophic and fearful cogni-
tions about pain (see reciprocal relationships among child/adolescent
psychological responses/expression, parent psychological responses/
expression and parent pain management behaviours in Figure 1).
Parents with high levels of anxiety sensitivity are likely to have been
reinforced for their own somatization in early childhood (64-66) and
are at risk for developing fear of pain and catastrophic thoughts about
pain (16). Furthermore, parents who catastrophize about their child’s
chronic pain are more likely to experience self-oriented responses
(eg, distress), which may instigate their own escape and avoidance
behaviours (73,76,77). Particularly early in development, these
escape and avoidance behaviours could include removing children
from pain-inducing activities, which would directly promote escape
and avoidance behaviours in children (see direct path from parent
pain management behaviours to escape and avoidance behaviour in
Figure 1). This highlights the potential value of exposure-based inter-
ventions aimed at reducing parents’ distress, catastrophic cognitions
about pain and escape and avoidance behaviours.

There is growing recognition of the importance of addressing and
managing parent distress in interventions for pediatric chronic pain
to more effectively manage child/adolescent pain and disability
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(90,116). Nevertheless, unlike treatments for other chronic medical
conditions, the majority of interventions for pediatric chronic pain
have focused on parenting practices without adequate consideration
of parents’ emotional needs (116). Recent research highlights the
potential value of inclusion of parent training within ACT
approaches, given the importance of parent psychological flexibility
in adolescents’ chronic pain experience (91). Interventions could
involve promoting parents’ acceptance of distress associated with
their child’s chronic pain, limiting parents’ reactions to their own
and their child’s distress, maintaining parents’ focus on the present
moment without becoming consumed with worry and prioritizing
actions driven by broader goals and values (eg, attending school,
socializing with peers) versus catastrophic thoughts and distress (eg,
restricting social activities [91]).

Summary: The pediatric fear-avoidance model of chronic pain
emphasizes the importance of exposure to avoided activities in treat-
ing children and adolescents with chronic pain. This model also calls
for the use of interventions that reduce negative psychological
responses, such as traditional CBT techniques (eg, cognitive restruc-
turing) for decreasing pain catastrophizing, ACT techniques for
increasing acceptance, and interoceptive exposure for reducing fear
of bodily sensations (ie, anxiety sensitivity). Given the complex and
reciprocal influences of child/adolescent and parent factors in the
exacerbation of pediatric chronic pain and disability (57), interven-
tions designed to address fear-avoidance in both the parent and
child/adolescent appear particularly promising. These novel treat-
ment approaches warrant further empirical investigation but, none-
theless, hold promise for reducing the functional and emotional
impact of pediatric chronic pain by targeting the complex and under-
lying processes involved in its development and maintenance.

CONCLUSION AND FUTURE DIRECTIONS
The development of the pediatric fear-avoidance model was largely
informed by recent compelling evidence supporting the reciprocal rela-
tionships between child/adolescent and parent psychological and behav-
ioural responses in influencing pediatric chronic pain. Given the relative
novelty of most of this research, there are several important areas for
future empirical investigation. First, the pediatric fear-avoidance model,
similar to the model of Vlaeyen and Linton (21) on which it is based,
is rooted in cognitive and behavioural work, and focuses on the psycho-
logical and behavioural factors implicated in the development and
maintenance of chronic pain. It is, nevertheless, important to acknow-
ledge and investigate the dynamic interactions that exist between
biological factors, psychological factors and behavioural responses of
both parents and children in exacerbating this vicious cycle (120).
Second, the majority of the evidence that informed the development of
the model was based on cross-sectional investigations of fear-avoidance
constructs in isolation of one another. The use of prospective longitud-
inal designs and comprehensive examinations of child/adolescent and
parent fear-avoidance factors are needed to support the directionality of
the pathways as currently depicted. Third, although the model does not
explicitly acknowledge the roles of child/adolescent and parent sex in
moderating the relationships between child/adolescent and parent fac-
tors, this is an important area for further inquiry. Indeed, there is emer-
ging evidence documenting the influence of child/adolescent sex on
several fear-avoidance constructs (catastrophizing, pain-related anxiety,
anxiety sensitivity [3,44]) as well as the differential influences of mater-
nal versus paternal behaviours in child/adolescent chronic pain experi-
ences (121). Fourth, given that many of the self-report tools used to
assess fear-avoidance constructs in pediatric populations have only very
recently been developed, and there is considerable overlap in content
across measures, research is needed to further refine these instruments
and examine their clinical utility. Fifth, it is critical that a develop-
mental perspective is applied to the understanding and examination of
the model. The inter-relationships between parent and child/adolescent
factors are likely dynamic and may change as adolescents progress toward
emerging adulthood and as pain transitions from acute to chronic.
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Given the importance of peer relationships during adolescence, which
is marked by increased autonomy from parents, future research should
examine peer influences in fear-avoidance during this developmental
period. This is particularly important in light of evidence suggesting that
peer relationships are impaired among adolescents with chronic pain
(11). Finally, there are several promising treatment approaches for both
children/adolescents and parents (eg, exposure, ACT-based approaches,
distress reduction) which could be combined with components of
existing CBT protocols to maximize the effectiveness of interventions
on emotional and functional outcomes. It is our hope that the pediatric
fear-avoidance model of chronic pain will inspire the advancement of
research and generation of empirical knowledge to ultimately lessen the
suffering of children and adolescents as well as their families.
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