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Expectancies Mediate the Relations Among Pain Catastrophizing,

Fear of Movement, and Return to Work Outcomes After

Whiplash Injury
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Abstract: Pain catastrophizing and fear of movement have been identified as key predictors of pro-

longed work disability after whiplash injury. However, little is known about the processes by which

pain catastrophizing and fear of movement affect return to work. This study investigated the medi-

ating role of expectancies on the relations between pain catastrophizing and return to work, and be-

tween fear of movement and return to work after whiplash injury. The study sample consisted of 154

individuals with whiplash injury who were enrolled in a multidisciplinary pain rehabilitation pro-

gram. Participants completed measures of pain catastrophizing, fear of movement, and return-to-

work expectancies after admission to a rehabilitation program. A follow-up telephone interview

was used to assess work status 1 year after discharge. Consistent with previous research, analyses

revealed that expectancies, pain catastrophizing, and fear of movement were significant predictors

of return to work at 1-year follow-up. Regression analyses (bootstrapping) revealed that expec-

tancies partially mediated the relation between catastrophizing and return to work. Expectancies

completely mediated the relation between fear of movement and return to work. The significant pre-

dictive and mediating role of expectancies on return to work argues for the inclusion of expectancies

as a specific target of intervention for individuals with whiplash injury.

Perspective: The findings suggest that expectancies might be part of the pathways by which pain

catastrophizing and fear of movement affect return-to-work outcomes after whiplash injury. The

findings argue for greater attention to return-to-work expectancies as a risk factor for problematic

recovery outcomes as well as a target of intervention.

ª 2015 by the American Pain Society
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W
hiplash-associated disorders (WAD) are the
most common injury associated with rear end
collision motor vehicle accidents.9 WADs

account for 80%of accident-related soft tissue injuries.44

Epidemiologic studies indicate that the recovery
trajectory after WAD can be prolonged, with as many
as 50% of individuals reporting symptoms of neck pain
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1 year after injury.17,28 As a function of persistent
debilitating symptoms, 15 to 25% of individuals who
sustain a WAD remain permanently disabled.10,25,50,53

Pain catastrophizing and fear of movement have been
associated with problematic recovery outcomes after
WAD.5,8,14,51 Pain catastrophizing has been defined as
an exaggerated negative orientation to an actual or
anticipated painful experience.60 Pain catastrophizing
has been shown to predict greater disability in individ-
uals with WADs, even when controlling for pain
severity.63 Several studies49,54 have also shown that
high levels of catastrophizing in individuals with
WADs are associated with poorer response to
rehabilitation interventions. Fear of movement refers
to the avoidance of movement based on fear and has
also been associated with problematic recovery
after WAD.38,65,66,70 Prospective studies18,41 have shown
that high scores on measures of fear of movement
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impede progress and recovery through the course of
rehabilitation interventions.
Recent studies15,21,24,39 have pointed to the important

role of expectancies as determinants of recovery
trajectories after WAD. Holm et al26 found a 4-fold in-
crease in disability in individuals with WADs who did
not expect to fully recover, compared with those who
did expect to fully recover. Gehrt et al24 reported that pa-
tientswithWADswhodid not expect to return towork in
6 weeks had 3-fold greater odds of being work disabled
at 1-year follow-up than did those who expected to
return to work.
There is a basis for proposing that expectancies might

be the vehicle through which pain catastrophizing and
fear of movement influence return-to-work (RTW) out-
comes in individuals with WADs. For example, it has
been suggested that high catastrophizers may possess
pain schema consisting of negative cognitions
regarding pain experiences, pain beliefs, and ability to
cope with pain. Once activated, the pain schema of
high catastrophizers are said to contribute to the devel-
opment of negative expectancies about pain-related
outcomes.34,60 Fear-avoidance models of pain and
disability6,23,52,70 also suggest that fear can contribute
to the emergence of negative expectancies, which
may in turn contribute to avoidance of activity.
Several investigations6,16,37,56 have shown that pain
catastrophizing and fear of movement are correlated
with various types of expectancies, such as pain
expectancies, injury expectancies, and work-related
expectancies.
There are important clinical implications to the study

of mediational relations among psychological predictors
of RTW outcomes in individuals with WADs. Identifica-
tion of the key processes by which psychological factors
affect RTW outcomes would permit streamlining assess-
ment protocols to focus on variables with the highest
predictive value. In addition, research examining the
processes by which psychological variables affect RTW
outcomes might help identify key targets for psychoso-
cial interventions designed to improve recovery trajec-
tories after WAD.
In the present study, individuals withWADs completed

measures of pain, catastrophizing, and fear of move-
mentwithin 1week of their admission to a rehabilitation
program. RTW status was assessed 1 year after treatment
termination. Pearson correlations, t-tests, and regression
analyses were conducted to assess the role of expec-
tancies as mediators of the relations among pain-
related psychological variables (ie, catastrophizing, fear
of movement) and RTW status at 1-year follow-up.
Method

Participants
The study sample consisted of 198 consecutive referrals

recruited from 6 physiotherapy clinics. Participants were
considered eligible if they had a primary diagnosis of
WAD and were currently work disabled. All participants
had been employed before their injury and were
receiving salary indemnity through a no-fault provincial
insurance system (Soci�et�e de l’assurance automobile du
Qu�ebec). Of the 198 individuals who met the inclusion
criteria, only 154 were successfully contacted for
follow-up interview. The final sample consisted of 154
participants (81 men and 73 women). The age of the par-
ticipants ranged from 20 to 60 years (mean = 36.4 years,
standard deviation [SD] = 9.2 years). The mean duration
of work disability at the time of enrolment was 15.30
weeks (SD = 9.64 weeks).
Procedure
Participants were enrolled in a standardized 7-week

multidisciplinary rehabilitation program. The interven-
tion team consisted of a physiotherapist, an occupa-
tional therapist, and a psychologist. The interventions
within the multidisciplinary program included exercise,
education, and instruction in self-management skills.
The exercise intervention was individually tailored to
participants’ needs, whereas the education and instruc-
tion in self-management intervention were offered in a
standardized group format. Potential participants
received a letter describing the study procedures, and
thosewhowere interestedwere asked to contact a clinic
coordinator. Participants were invited to sign a consent
form as a condition for participating in the study. Partic-
ipants provided demographic information and
completed self-report measures of pain severity, pain
catastrophizing, fear of movement, and RTW expec-
tancies. Participants were contacted by telephone 1
year after program completion and asked to rate their
current pain severity and to report their current RTW
status. The research program was approved by the
research ethics committees of the Centre de recherche
interdisciplinaire en r�eadaptation du Montr�eal
m�etropolitain. Participants were compensated $25 for
completing the questionnaires.
Measures

Pain Severity and Distribution

The Pain Rating Index of theMcGill Pain Questionnaire
(MPQ-PRI) was used as a measure of pain.36 TheMPQ-PRI
is a weighted index of pain adjectives that were
endorsed by the participant. Scores on the MPQ-PRI
range from 0 to 78, with higher scores reflecting more
severe pain. The MPQ-PRI has been shown to be a reli-
able and valid index of an individual’s pain experience.64

Participants completed a body drawing to indicate the
distribution of their pain symptoms. The number of pain-
ful body sites was also recorded.

Pain Catastrophizing

The Pain Catastrophizing Scale (PCS) was used as a
measure of catastrophic thinking related to pain.55 The
PCS is a 13-item questionnaire that describes different
thoughts and feelings that individuals may experience
when they are in pain. The PCS yields a total score
that ranges from 0 to 52, with high scores indicating
higher levels of catastrophizing. Research22,58 indicates
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that the PCS has high internal consistency (coefficient
a = .87)55 and is associated with heightened pain severity
and reduced likelihood of returning to work.
Figure 1. Mediation model of pain catastrophizing, fear of
movement, and RTW by expectancies.
Fear of Movement
The Tampa Scale for Kinesiophobia (TSK) was used as a

measure of pain-related fear ofmovement.31 The TSK is a
17-item questionnaire that contains statements reflect-
ing worries or concerns about the consequences of
participating in physical activity. Scores range from 17
to 68, with higher scores indicating a higher degree of
fear of movement. The TSK has been shown to be inter-
nally consistent (coefficient a = .77)69 and to be associ-
ated with behavioral avoidance and disability.18,58
RTW Expectancies
Participantswere asked to rate the likelihood that they

would resume some form of employment over the next
month (‘‘How likely is it that within the next month
you will have resumed some form of employment?’’).
Participants indicated their responses on a scale with
the end points (0%) ‘‘not at all likely’’ to (100%)
‘‘extremely likely’’.
Demographic Information and Follow-
Up Interview
Participants provided information regarding their age,

marital status, level of education, duration of work
disability, and employment. At the 1-year follow-up
interview, participants were asked if they had returned
work, whether they had been able to maintain employ-
ment, and about the type of employment in which
they were currently involved. Participants were classified
as having successfully returned to work if they had re-
turned to work after their injury and maintained work
at 1-year follow-up.
Approach to Data Analysis
Means and SDs were computed on the sample charac-

teristics and variables related to the study hypotheses.
Initial analyses were conducted to compare participants
who were and were not successfully contacted for the
follow-up interview. The results of the analyses revealed
that the groups did not differ significantly on any of the
study variables. t-Tests for independent samples were
used to compare women and men on study measures.
Pearson correlations and t-tests were conducted to assess
the relationship of the key study variables (pain cata-
strophizing, fear of movement, expectancies, and RTW
status). To assess themediating role of expectancies, a se-
ries of regression analyses were conducted following
Preacher and Hayes’ bootstrapping methodology for
testing indirect effects.42,43

The mediation hypotheses of this study proposed that
the pathway between pain catastrophizing and RTW,
and the pathway between fear of movement and RTW,
would be mediated by expectancies. To test the medita-
tional hypotheses, the following relations were exam-
ined (Fig 1): 1) the relation between the predictors (ie,
pain catastrophizing and fear of movement) on the pro-
posedmediator (expectancies; path a); 2) the relation be-
tween the proposed mediator (ie, expectancies) on the
outcome (ie, RTW status) while controlling for the pre-
dictors (ie, pain catastrophizing and fear of movement;
path b in Fig 1); 3) the total effect of the predictors (ie,
pain catastrophizing and fear of movement) on the
outcome (ie, RTW status; path c); and 4) the direct effect
of the predictors (ie, pain catastrophizing and fear of
movement) on the outcome (ie, RTW status) after con-
trolling for the proposed mediator (ie, expectancies;
path c0). The mediation analyses controlled for age, sex,
duration of disability, and number of injury sites. Sobel
mediation tests were used to determine whether the in-
direct effect of the predictors on the outcome, through
the proposed mediator, was significant.47 In the current
study, the bootstrapping procedure was used to produce
95% confidence intervals (CIs) of the indirect effects ob-
tained with 5,000 bootstrap resamples.43 Bootstrapping
is a nonparametric resampling technique used to esti-
mate indirect effects without the requirement of distri-
butional assumptions.42 In bootstrapping, the indirect
effect is significantly different from 0 at P < .05 (2-
tailed) if 0 is not within the 95% CIs. The 95% bias-
corrected and accelerated CIs are considered the most
stringent test for computing indirect effects. All variables
were standardized before performing any statistical
analysis. Data analysis was performed using SPSS version
21.0 (IBM, Armonk, NY).
Results

Sample Characteristics
Demographic information and mean scores on mea-

sures of pain, pain catastrophizing, fear of movement,
and expectancies are presented in Table 1. The mean
scores on pain catastrophizing, fear of movement, and
expectancies were comparable (within 1 SD) with those
reported in previous research.9,19,51 Women had
significantly higher RTW expectancies than men (t(152)
= 3.0, P = .003). Men and women did not differ
significantly with respect to pain catastrophizing
(t(152) = .35, P = .772), fear of movement (t(152) = –.98,
P = .329), pain severity (t(152) = –.51, P = .610), or
duration of disability at the time of enrolment (t(152) =
–.065, P = .948). At 1-year follow-up, 63% of men and
70% of women had returned to work (c2= .817, P =
.366). Most (90%) participants who returned to work re-
turned to their preinjury employment.



Table 1. Sample Characteristics

CHARACTERISTIC N (%) OR MEAN (SD)

Pain intensity 15.18 (12.08)

Successful RTW 102 (66.2%)

Work disability (wk) 15.30 (9.64)

Education

Less than high school 15 (9.7%)

High school 45 (29.2%)

Trade school 25 (16.2%)

College 44 (28.6%)

University 25 (16.2%)

Occupation

Laborer 43 (27.9%)

Driver 10 (6.5%)

Nursing 31 (20.1%)

Trade 26 (16.9%)

Sales 7 (4.5%)

Administrative/clerical 37 (24.0%)

Injury site

Back 126 (81.8%)

Neck 121 (78.6%)

Upper extremity 89 (57.8%)

Lower extremity 31 (20.1%)

Pain catastrophizing 14.27 (10.77)

Fear of movement 39.40 (7.29)

RTW expectancies 75.81 (29.46)

NOTE. N = 154. Work disability = duration of work disability; injury site cate-

gories are not mutually exclusive.

Table 3. t-Test Results Comparing Pain
Catastrophizing, Fear of Movement and
Expectancies on RTW Status

SCALES

RTW NON-RTW

T-TESTM SD M SD

Pain catastrophizing 10.64 8.91 21.40 10.62 6.63*

Fear of movement 38.09 7.41 41.96 6.37 3.38*

Expectancies 85.98 20.60 52.88 31.99 �7.76*

*P < .001, degrees of freedom = 152.
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As shown in Table 2, correlational analyses among
continuous variables revealed a significant positive rela-
tionship between pain catastrophizing and fear ofmove-
ment. Results also showed that expectancies were
significantly negatively correlated with both pain cata-
strophizing and fear of movement. t-Tests were used to
examine the relationship between the binary variable
(RTW status) and the key study variables (pain cata-
strophizing, fear of movement, and expectancies). As
presented in Table 3, results showed that lower scores
on pain catastrophizing and fear of movement, and
higher scores on expectancies, were associated with suc-
cessful RTW.
Mediation Analyses
Multiple regression analyses were conducted to

assess the first 3 components of the proposedmediation
models. All paths within the model (Fig 2) were
Table 2. Correlations Among Pain
Catastrophizing, Fear of Movement, and
Expectancies

SCALES
PAIN

CATASTROPHIZING

FEAR OF

MOVEMENT EXPECTANCIES

Pain catastrophizing — — —

Fear of movement .481* — —

Expectancies –.489* –.303* —

*P < .001.
significant; a negative relationship was found between
pain catastrophizing and expectancies and between
fear of movement and expectancies (path c), and expec-
tancies had a positive association with RTW status (path
b). Both pain catastrophizing and fear of movement
were negatively associated with RTW status, indicating
that as levels of pain catastrophizing and fear of move-
ment increased, successful RTW was less likely (path c).
The results of the first mediation analysis confirmed

the mediating role of RTW expectancy interactions on
the relation between pain catastrophizing and RTW sta-
tus at follow-up (b = –.53; CI = –.86 to –.23). In addition,
the results indicated that the direct effect of pain cata-
strophizing on RTW status at follow-up remained signif-
icant (b = –.74, t(254) = –2.92, P = .004) (path c0) when
controlling for RTW expectancy interactions, suggest-
ing partial mediation. The Sobel test of mediation ef-
fect (path c0) was significant for the mediation of pain
catastrophizing (z = –3.50, P < .001 ), and Nagelkerke
pseudo R2 indicated that the final model accounted
for approximately 43.8% of the total variance.
The results of the second mediation analysis confirmed

the mediating role of RTW expectancy interactions on
the relation between fear of movement and RTW
status at follow-up (b = –.39; CI = –.64 to –.11). Results
indicated that the direct effect of fear of movement
on RTW status at follow-up became nonsignificant
Figure 2. Mediation models of pain catastrophizing and fear
ofmovement on RTWby expectancies (N = 154).Mediation anal-
ysis accounted for age, sex, duration of disability, and number of
injury sites. **P < .001. b = standardized coefficients.
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(b = –.30, t(254) = –1.26, P = .21) (path c0) when control-
ling for RTW expectancy interactions, thus suggesting
full mediation. The Sobel test of mediation effect (path
c0) was significant for the mediation of fear of movement
(z = –2.90, P = .001) on RTW status by expectancies, and
Nagelkerke pseudo R2 indicated that the final model ac-
counted for approximately 39.9% of the total variance.
Identification of the Cut-Off Score for
RTW Expectancies Scores
A receiver operating characteristic analysis was con-

ducted to identify the expectancy cut-off score that
best associated with successful RTW at 1-year follow-
up. The area under the curve was significant and indi-
cated that 80.2% of the time, individuals who had not
returned to work had obtained an expectancy score
lower than 77.5%. Participants with expectancy scores
equal to or greater than 77.5% were classified in the
high expectancy group, whereas participants with
scores less than 77.5% were classified in the low expec-
tancy group. The sensitivity was .745, the specificity
was .712, and the mean predictive value (specificity
1 sensitivity/2) for predicting RTW status at follow-
up was .729. The results were similar to those reported
by Carriere et al12 in a sample of individuals with work-
related musculoskeletal injuries.
Discussion
This study joins a growing literature pointing to the

important role of psychological factors in the prediction
of recovery and rehabilitation trajectories after
WAD.5,9,51 We replicated previous research showing
that psychological variables such as pain
catastrophizing and fear of movement are significant
predictors of RTW in individuals with WADs.6,57,61 Our
findings are also consistent with previous research
showing that expectancies significantly predict RTW
after WAD. The findings extend previous research in
showing that expectancies partially mediate the
relation between pain catastrophizing and RTW and
fully mediate the relation between fear of movement
and RTW. An expectancy cut-off score of 77.5% best
distinguished those who had successfully returned to
work at 1-year follow-up.
The findings of the present study suggest that expec-

tancies might be the vehicle through which fear of
movement affects RTW outcomes in individuals with
WADs. Fear-avoidance models predict that fear leads
individuals to expect that physical activity will result
in the exacerbation of symptoms; in turn, these
expectancies lead to activity avoidance.33,69,70 The
mediating role of expectancies on the relation
between fear of movement and RTW outcomes has
not yet been investigated in individuals with WADs.
However, several investigations have addressed the
predictions of the fear-avoidance models using mea-
sures of self-efficacy, which may be considered a proxy
for expectancies.1,11,19 Self-efficacy has been defined
as the degree of confidence that an individual has
about ability to execute a particular behavior to achieve
desired outcomes.52 It has been suggested that
self-efficacy beliefs and expectations lead to outcome
expectancies and influence behavior.3,52 Soderlund
et al48 found that self-efficacy fully mediated the rela-
tion between fear of movement and pain-related
disability in individuals with WADs. Similarly, Woby
et al72 also found that self-efficacy fully mediated
the relation between fear and pain-related disability
in individuals with low back pain. The emerging
body of literature is consistent in showing that fear of
movement affects disability through its influence on
expectancies.
The findings of the present study showed that RTW

expectancies partially mediated the relation between
pain catastrophizing and RTW status. To our knowl-
edge, no previous study has examined the mediating
role of expectancies on the relation between cata-
strophizing and RTW in individuals with WAD. Howev-
er, studies have examined the mediating role of
expectancies in the relation between catastrophizing
and other pain-related outcomes. For example, Sullivan
et al59 reported that expectancies partially mediated
the relation between pain catastrophizing and
disability after total knee arthroplasty. Another study56

showed that expectancies mediated the relation be-
tween catastrophizing and pain experience in a sample
of undergraduate students undergoing an experi-
mental pain procedure.
In the present study, catastrophizing remained a sig-

nificant predictor of RTW outcomes, even when con-
trolling for expectancies. These findings suggest that
catastrophizing might also affect RTW outcomes
through processes that are unrelated to expectancies.
In previous research, catastrophizing has been shown
to be associated with disability-relevant variables, such
as heightened pain behaviors,62 pain intensity,46

increased analgesic use71 and misuse,35 longer hospital
stays,27 and prolonged bed rest.67 These factors, poten-
tially triggered by high catastrophizing, might affect
RTW outcomes, independent of their influence on
expectancies.
Little is known about how RTW expectancies develop

in work-disabled individuals who have sustained whip-
lash injuries. Conceptual models2,29 addressing the
ontology and influence of expectancies have distin-
guished between response expectancies and behavioral
outcome expectancies. Response expectancies refer to
predictions about the probability of occurrence of non-
volitional responses such as pain, sleep, and emotional
reactions.29 Although nonvolitional responses are
considered to occur automatically, the expectation of
their occurrence can have a significant impact on experi-
ence.29,30 Recent theorizing suggests that response
expectancies might be inextricably linked to emotions
such as anxiety or fear.20 For individuals with high pain-
related fears, response expectancies for increased pain
or injury exacerbationmight be automatically elicited af-
ter exposure to a fear-relevant stimulus.65
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Behavioral outcome expectancies are distinguished
from response expectancies in that they involve responses
that are under volitional control. In the present study,
participants’ predictions about their future resumption
of occupational activitieswould be considered behavioral
outcome expectancies. The results of a qualitative study
by Stewart et al52 suggest that RTW expectancies might
be constructed on the basis of work-disabled individuals’
perceived lack of control over the RTW process, concerns
about the inability to perform occupational tasks,
perceived lack of workplace accommodations, lack of
recognitionof the impact of injury, and fear ofmovement
and reinjury. If fear plays a central role in emergence of
RTW expectancies, and if expectancies for increased
pain are inextricably linked to fear, this might explain
why the relation between fear of movement and RTW
was completelymediated by expectancies. Given the con-
sistency with which RTW expectancies have been shown
to predict RTW outcomes, more research is needed to
clarify how RTW expectancies emerge and how they
relate to other domains of expectancies that are linked
to emotions such as anxiety and fear.45

Bandura2,4 has suggested that expectancies affect
behavior by interfering with the investment of effort
and motivation required to achieve an outcome. Low
expectancies might also diminish an individual’s
persistence or efforts toward goal pursuits.32 In individ-
uals with WAD, negative expectancies might lead to
reducedmotivation for participating in rehabilitation in-
terventions. Low motivation consequent to negative ex-
pectancies could also take the form of noncompliance,
nonadherence, or missed appointments for treatments
intended to promote recovery. In addition, clients’ ver-
balizations of negative expectancies might have a nega-
tive impact on the quality of the working alliance with
the treating clinician.
Clinical investigators13,21,26,39,40 have suggested that

expectancies should be a target of intervention in
individuals with WADs. No research has been conducted
addressing the most effective means of changing
negative RTW expectancies. The results of the present
study suggest that intervention techniques designed to
reduce catastrophic thinking and fear of movement
might be effective in modifying RTW expectancies.
Experience-based and informational techniques have
also been discussed as potentially useful techniques for
changing expectancies.13,52 Vlaeyen et al68 have sug-
gested that patients may learn to alter their expectancies
of pain through graded exposure. Others7,13 have
suggested that early educational interventions that
include reassurance and encouragement to resume
activity may be beneficial in changing RTW expectancies.
To advance clinical practice in this area, more research is
needed on the effectiveness of interventions aimed at
modifying RTW expectancies.
Caution must be exercised in the interpretation of

these findings. The correlational design of this study pla-
ces limits on the nature of the conclusions that can be
drawn about the causal and sequential relations among
study variables. A number of inclusion criteria (eg, previ-
ously employed, participating in a multidisciplinary reha-
bilitation intervention) were used to maximize the
homogeneity of the study sample. The inclusion criteria
used in the study necessarily affect the generalizability
of the findings. Data for this study were derived from pa-
tients enrolled in a multidisciplinary rehabilitation pro-
gram. Multidisciplinary treatment is part of the
repertoire of services made available to a few individuals
withWADs. Thedatawere collected in a regionoperating
under a no-fault system and might not be generalizable
to regions operating under a tort system. RTW is an
outcome that is influenced by numerous social, work-
place, and economic factors that were not assessed in
this study.
Conclusions
Despite these limitations, the current study advances

knowledge regarding themediating role of expectancies
on RTW outcomes after WADs. The results showed that
expectancies fully mediated the relation between fear
of movement and RTW and partially mediated the rela-
tion between catastrophizing and RTW status. The sig-
nificant predictive role of expectancies for RTW
outcomes argues for the inclusion of measures of RTW
expectancies in the standard assessment protocols for in-
dividuals who have sustainedWADs and for the inclusion
of RTW expectancies as a specific target of intervention.
References

1. Ayre M, Tyson GA: The role of self-efficacy and fear-
avoidance beliefs in the prediction of disability. Aust Psychol
36:250-253, 2001

2. Bandura A: Self-Efficacy: The Exercise of Control. New
York, NY, Freeman, 1977

3. Bandura A: Social Learning Theory. Englewood Cliffs, NJ,
Prentice Hall, 1977

4. Bandura A: Reflections on self-efficacy. Adv Behav Res
Ther 1:237-269, 1983

5. Berry H: Chronic whiplash syndrome as a functional disor-
der. Arch Neurol 57:592-594, 2000
6. Boersma K, Linton SJ: Expectancy, fear and pain in the
prediction of chronic pain and disability: a prospective anal-
ysis. Eur J Pain 10:551-557, 2006

7. Brison RJ, Hartling L, Dostaler S, Leger A, Rowe BH, Stiell I,
Pickett W: A randomized controlled trial of an educational
intervention to prevent the chronic pain of whiplash associ-
ated disorders following rear-end motor vehicle collisions.
Spine 30:1799-1807, 2005

8. Buitenhuis J, de Jong PJ: Fear avoidance and illness
beliefs in post-traumatic neck pain. Spine 36:S238-S243,
2011

9. Buitenhuis J, de Jong PJ, Jaspers JP, Groothoff JW: Cata-
strophizing and causal beliefs in whiplash. Spine 33:
2427-2433. discussion 2434

http://refhub.elsevier.com/S1526-5900(15)00866-4/sref1
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref1
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref1
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref2
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref2
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref3
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref3
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref4
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref4
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref5
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref5
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref6
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref6
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref6
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref7
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref7
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref7
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref7
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref7
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref8
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref8
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref9
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref9
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref9


1286 The Journal of Pain Expectancies, Catastrophizing, and Fear After Whiplash
10. Buitenhuis J, de Jong PJ, Jaspers JP, Groothoff JW: Work
disability after whiplash: a prospective cohort study. Spine
34:262-267, 2009

11. Bunketorp L, Lindh M, Carlsson J, Stener-Victorin E: The
perception of pain and pain-related cognitions in subacute
whiplash-associated disorders: its influence on prolonged
disability. Disabil Rehabil 28:271-279, 2006

12. Carriere JS, Thibault P, SullivanMJ: Themediating role of
recovery expectancies on the relation between depression
and return-to-work. J Occup Rehabil 25:348-356, 2015

13. Carroll LJ, Holm LW, Ferrari R, Ozegovic D, Cassidy JD:
Recovery in whiplash-associated disorders: do you get
what you expect? J Rheumatol 36:1063-1070, 2009

14. Carroll LJ, Holm LW, Hogg-Johnson S, Cote P, Cassidy JD,
Haldeman S, Nordin M, Hurwitz EL, Carragee EJ, van der
Velde G, Peloso PM, Guzman J: Course and prognostic fac-
tors for neck pain in whiplash-associated disorders (WAD):
results of the Bone and Joint Decade 2000-2010 Task Force
on Neck Pain and Its Associated Disorders. Spine 33:
S83-S92, 2008

15. Carroll LJ, Jones DC, Ozegovic D, Cassidy JD: How well
are you recovering? The association between a simple ques-
tion about recovery and patient reports of pain intensity
and pain disability in whiplash-associated disorders. Disabil
Rehabil 34:45-52, 2012

16. Ciccone DS, Just N: Pain expectancy and work disability
in patients with acute and chronic pain: a test of the fear
avoidance hypothesis. J Pain 2:181-194, 2001

17. Cote P, Cassidy JD, Carroll L, Frank JW, Bombardier C: A
systematic review of the prognosis of acute whiplash and a
new conceptual framework to synthesize the literature.
Spine 26:E445-E458, 2001

18. Crombez G, Vlaeyen JW, Heuts PH, Lysens R: Pain-related
fear is more disabling than pain itself: evidence on the role
of pain-related fear in chronic back pain disability. Pain 80:
329-339, 1999

19. Denison E, Asenlof P, Lindberg P: Self-efficacy, fear
avoidance, and pain intensity as predictors of disability in
subacute and chronic musculoskeletal pain patients in pri-
mary health care. Pain 111:245-252, 2004

20. Dymond S, Roche B: A contemporary behavior analysis
of anxiety and avoidance. J Behav Anal 32:7-27, 2009

21. Ferrari R, Louw D: Correlation between expectations
of recovery and injury severity perception in whiplash-
associated disorders. J Zhejiang Univ Sci B 12:683-686,
2011

22. French D, Noel M, Vigneau F, French J, Cyr C, Evans R:
L’Echelle de dramatisation face a la douleur PCS-CF: adapta-
tion canadienne en langue francaise de l’echelle ‘‘Pain Cata-
strophizing Scale’’. Can J Behav Sci 37:181-192, 2005

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

24. Gehrt TB, Wisbech Carstensen TB, Ornbol E, Fink PK,
Kasch H, Frostholm L: The role of illness perceptions in pre-
dicting outcome after acute whiplash trauma: a multicenter
12-month follow-up study. Clin J Pain 31:14-20, 2015

25. Gun RT, Osti OL: Risk factors for prolonged disability af-
ter whiplash injury: a prospective study. Spine 30:386-391,
2005
26. Holm L, Carroll L, Cassidy JD, Skillgate E, Ahlbom A: Ex-
pectations for recovery important in the prognosis of whip-
lash injuries. PLoS Med 5:760-767, 2008

27. JensenMK, Thomsen AB, Hojsted J: 10-year follow-up of
chronic non-malignant pain patients: opioid use, health
related quality of life and health care utilization. Eur J
Pain 10:423-433, 2006

28. Kamper SJ, Rebbeck TJ, Maher CG, McAuley JH,
Sterling M: Course and prognostic factors of whiplash: a sys-
tematic review and meta-analysis. Pain 138:617-629, 2008

29. Kirsch I: Response expectancy as a determinant of expe-
rience and behavior. Am Psychol 40:1189-1202, 1985

30. Kirsch I: Expectancy and conditioning in placebo anal-
gesia: related or independent mechanisms? Pain Forum 6:
59-61, 1997

31. Kori S, Miller R, Todd D: Kinesiophobia: a new view of
chronic pain behavior. Pain Manag;35-43, 1990

32. Lacker JM, Carosella AM, Feuerstein M: Pain expec-
tancies, pain, and functional self-efficacy expectancies as de-
terminants of disability in patients with chronic low back
disorders. J Consult Clin Psychol 64:212-220, 1996

33. Leeuw M, Goossens ME, Linton SJ, Crombez G,
Boersma K, Vlaeyen JW: The fear-avoidance model of
musculoskeletal pain: current state of scientific evidence. J
Behav Med 30:77-94, 2007

34. Leung L: Pain catastrophizing: an updated review. In-
dian J Psychol Med 34:204-217, 2012

35. Martel MO, Wasan AD, Jamison RN, Edwards RR: Cata-
strophic thinking and increased risk for prescription opioid
misuse in patients with chronic pain. Drug Alcohol Depend
132:335-341, 2013

36. Melzack R: The McGill Pain Questionnaire: major prop-
erties and scoring methods. Pain 1:277-299, 1975

37. Moldovan AR, Onac IA, Vantu M, Szentagotai A, Onac I:
Emotional distress, pain catastrophizing and expectancies in
patients with low back pain. J Cogn Behav Psychother 9:
83-93, 2009

38. Norris F: Epidemiology of trauma: frequency and impact
of different potentially traumatic events on different demo-
graphic groups. J Consult Clin Psychol 60:409-418, 1992

39. Ozegovic D, Carroll LJ, Cassidy JD: What influences pos-
itive return to work expectation? Examining associated fac-
tors in a population-based cohort of whiplash-associated
disorders. Spine 35:E708-E713, 2010

40. Ozegovic D, Carroll LJ, David Cassidy J: Does expecting
mean achieving? The association between expecting to re-
turn to work and recovery in whiplash associated disorders:
a population-based prospective cohort study. Eur Spine J 18:
893-899, 2009

41. Philips HC: Avoidance behavior and its role in sustaining
chronic pain. Behav Res Ther 25:273-279, 1987

42. Preacher KJ, Hayes AF: SPSS and SAS procedures for esti-
mating indirect effects in simple mediation models. Behav
Res Methods Instrum Comput 36:717-731, 2004

43. Preacher KJ, Hayes AF: Asymptotic and resampling stra-
tegies for assessing and comparing indirect effects in multi-
ple mediator models. Behav Res Methods 40:879-891, 2008

44. SAAQ: La Chronicit�e: Problematique Biopsychosociale.
Quebec, SAAQ, 2005

http://refhub.elsevier.com/S1526-5900(15)00866-4/sref10
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref10
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref10
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref11
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref11
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref11
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref11
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref12
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref12
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref12
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref13
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref13
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref13
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref14
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref15
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref15
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref15
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref15
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref15
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref16
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref16
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref16
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref17
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref17
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref17
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref17
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref18
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref18
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref18
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref18
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref19
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref19
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref19
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref19
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref20
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref20
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref21
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref21
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref21
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref22
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref22
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref22
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref22
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref23
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref23
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref23
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref23
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref24
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref24
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref24
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref24
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref25
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref25
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref26
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref26
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref26
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref27
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref27
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref27
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref27
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref28
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref28
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref28
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref29
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref29
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref30
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref30
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref30
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref31
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref31
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref32
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref32
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref32
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref32
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref33
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref33
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref33
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref33
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref34
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref34
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref35
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref35
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref35
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref35
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref36
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref36
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref37
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref37
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref37
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref37
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref38
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref38
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref38
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref39
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref39
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref39
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref39
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref40
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref40
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref40
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref40
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref40
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref41
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref41
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref42
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref42
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref42
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref43
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref43
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref43
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref44
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref44
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref44


Carriere et al The Journal of Pain 1287
45. Schultz IZ, Stowell AW, FeuersteinM, Gatchel RJ:Models
of return to work for musculoskeletal disorders. J Occup Re-
habil 17:327-352, 2007

46. Severeijns R, Vlaeyen JW, van den Hout MA, Weber WE:
Pain catastrophizing predicts pain intensity, disability, and
psychological distress independent of the level of physical
impairment. Clin J Pain 17:165-172, 2001

47. Sobel ME: Asymptotic confidence intervals for indirect
effects in structural equation models. Sociol Methodol 13:
290-312, 1982

48. Soderlund A, Asenlof P: The mediating role of self-
efficacy expectations and fear of movement and (re)injury
beliefs in two samples of acute pain. Disabil Rehabil 32:
2118-2126, 2010

49. Soderlund A, Olerud C, Lindberg P: Acute whiplash-
associated disorders (WAD): the effects of earlymobilization
and prognostic factors in long-term symptomatology. Clin
Rehabil 14:457-467, 2000

50. Spitzer WO, Skovron ML, Salmi LR, Cassidy JD,
Duranceau J, Suissa S, Zeiss E: Scientific monograph of the
Quebec Task Force on Whiplash-Associated Disorders: rede-
fining ‘‘whiplash’’ and its management. Spine 20:1S-73S,
1995

51. Sterling M, Jull G, Vicenzino B, Kenardy J, D R: Physical
and psychological factors predict outcome following whip-
lash injury. Pain 114:141-148, 2005

52. Stewart AM, Polak E, Young R, Schultz IZ: Injured
workers’ construction of expectations of return to work
with sub-acute back pain: the role of perceived uncertainty.
J Occup Rehabil 22:1-14, 2012

53. Suissa S, Giroux M, Gervais M, Proulx P, Desbiens C,
Delaney J, Quail J, Stevens B, Nikolaj S: Assessing a whiplash
management model: a population-based non-randomized
intervention study. J Rheumatol 33:581-587, 2006

54. Sullivan MJ, Adams H, Rhodenizer T, Stanish WD: A psy-
chosocial risk factor–targeted intervention for the preven-
tion of chronic pain and disability following whiplash
injury. Phys Ther 86:8-18, 2006

55. Sullivan MJ, Bishop S, Pivik J: The Pain Catastrophizing
Scale: development and validation. Psychol Assess 7:
524-532, 1995

56. Sullivan MJ, Rodgers WM, Kirsch I: Catastrophizing,
depression and expectancies for pain and emotional
distress. Pain 91:147-154, 2001

57. SullivanMJ, StanishW, SullivanME, Tripp D: Differential
predictors of pain and disability in patientswithwhiplash in-
juries. Pain Res Manag 7:68-74, 2002

58. Sullivan MJ, Stanish WD: Psychologically-based occupa-
tional rehabilitation: the Pain-Disability Prevention Pro-
gram. Clin J Pain 19:97-104, 2003
59. Sullivan MJ, Tanzer M, Reardon G, Amirault D,
Dunbar M, Stanish W: The role of presurgical expectancies
in predicting pain and function one year following total
knee arthroplasty. Pain 152:2287-2293, 2011

60. Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F,
Martin M, Bradley LA, Lefebvre JC: Theoretical perspectives
on the relation between catastrophizing and pain. Clin J
Pain 17:52-64, 2001

61. Sullivan MJ, Ward LC, Tripp D, French DJ, Adams H,
Stanish WD: Secondary prevention of work disability:
community-based psychosocial intervention for musculo-
skeletal disorders. J Occup Rehabil 15:377-392, 2005

62. Thibault P, Loisel P, DurandMJ, Catchlove R, SullivanMJ:
Psychological predictors of pain expression and activity
intolerance in chronic pain patients. Pain 139:47-54, 2008

63. Thompson DP, Oldham JA, Urmston M, Woby SR: Cogni-
tive determinants of pain and disability in patients with
chronic whiplash-associated disorder: a cross-sectional
observational study. Physiotherapy 96:151-159, 2010

64. Turk DC, Rudy T, Salovey P: The McGill Pain Question-
naire: confirming the factor analysis and examining appro-
priate uses. Pain 21:385-397, 1985

65. Vangronsveld K, Peters M, Goossens M, Linton S,
Vlaeyen J: Applying the fear-avoidancemodel to the chronic
whiplash syndrome. Pain 131:258-261, 2007

66. Vangronsveld KL, Peters M, Goossens M, Vlaeyen J: The
influence of fear of movement and pain catastrophizing
on daily pain and disability in individuals with acute whip-
lash injury: a daily diary study. Pain 139:449-457, 2008

67. Verbunt JA, Sieben J, Vlaeyen JW, Portegijs P, Andre
Knottnerus J: A new episode of low back pain: who relies
on bed rest? Eur J Pain 12:508-516, 2008

68. Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van
Breukelen G: Graded exposure in vivo in the treatment of
pain-related fear: a replicated single-case experimental
design in four patients with chronic low back pain. Behav
Res Ther 39:151-166, 2001

69. Vlaeyen JW, Kole-Snijders AM, Rotteveel AM, Ruesink R,
Heuts PH: The role of fear of movement/(re)injury in pain
disability. J Occup Rehabil 5:235-252, 1995

70. Vlaeyen JW, Linton SJ: Fear-avoidance and its conse-
quences in chronic musculoskeletal pain: a state of the art.
Pain 85:317-332, 2000

71. Weissman-Fogel I, Sprecher E, Pud D: Effects of cata-
strophizing on pain perception and pain modulation. Exp
Brain Res 186:79-85, 2008

72. Woby SR, Urmston M, Watson PJ: Self-efficacy medi-
ates the relation between pain-related fear and outcome
in chronic low back pain patients. Eur J Pain 11:711-718,
2007

http://refhub.elsevier.com/S1526-5900(15)00866-4/sref45
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref45
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref45
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref46
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref46
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref46
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref46
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref47
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref47
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref47
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref48
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref48
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref48
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref48
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref49
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref49
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref49
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref49
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref50
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref50
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref50
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref50
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref51
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref51
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref51
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref52
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref52
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref52
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref52
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref53
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref53
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref53
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref53
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref54
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref54
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref54
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref54
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref55
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref55
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref55
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref56
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref56
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref56
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref57
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref57
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref57
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref58
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref58
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref58
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref59
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref59
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref59
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref59
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref60
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref60
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref60
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref60
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref61
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref61
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref61
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref61
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref62
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref62
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref62
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref63
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref63
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref63
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref63
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref64
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref64
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref64
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref65
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref65
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref65
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref66
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref66
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref66
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref66
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref67
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref67
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref67
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref68
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref68
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref68
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref68
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref68
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref69
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref69
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref69
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref70
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref70
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref70
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref71
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref71
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref71
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref72
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref72
http://refhub.elsevier.com/S1526-5900(15)00866-4/sref72

	Expectancies Mediate the Relations Among Pain Catastrophizing, Fear of Movement, and Return to Work Outcomes After Whiplash ...
	Method
	Participants
	Procedure
	Measures
	Pain Severity and Distribution
	Pain Catastrophizing

	Fear of Movement
	RTW Expectancies
	Demographic Information and Follow-Up Interview
	Approach to Data Analysis

	Results
	Sample Characteristics
	Mediation Analyses
	Identification of the Cut-Off Score forRTW Expectancies Scores

	Discussion
	Conclusions
	References


