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Abstract

Fear and avoidance of activity may play a role in fostering disability in whiplash-associated
disorders (WAD). This study examined the role of fear following WAD and assessed the
effectiveness of three treatments targeting fear. People still symptomatic from WAD Grade I-11
injuries approximately 3 months previously (7= 191) completed questionnaires (e.g., Neck
Disability Index [NDI]) and were randomized to one of the treatments: (1) informational booklet
(1B) describing WAD and the importance of resuming activities; (2) IB + didactic discussions
(DD) with clinicians reinforcing the booklet; and (3) IB + imaginal and direct exposure
desensitization (ET) to feared activities. DD and ET participants received three 2-hour treatment
sessions. Absolute improvements in NDI were in predicted direction (ET = 14.7, DD = 11.9, IB =
9.9). ETs reported significantly less post-treatment pain severity, compared to the IB (M= 1.5 vs.
2.3, p<0.001, d=0.6) and DD (M= 1.5vs. 2.0, p=0.039, d= 0.6) groups. Reduction in fear was
the most important predictor of improvement in NDI (B = 0.30, p < 0.001), followed by reductions
in pain (p = 0.20, p=0.003) and depression (f = 0.18, p= 0.004). The mediational analysis
confirmed that fear reduction significantly mediated the effect of treatment group on outcome.
Results highlight the importance of fear in individuals with subacute WAD, and suggest the
importance of addressing fear, via exposure therapy and/or educational interventions, to improve
function.

1.0 Introduction

Between 10 and 42% of people who experience a whiplash-associated disorder (WAD)
develop chronic pain [2] and may experience other symptoms (post-traumatic stress,
depression, and anxiety [18]). The Quebec Task Force on WADs developed a 4-category
classification system [34]. The majority of WAD patients have the least severe injuries;
namely, Grade | (neck symptoms, but no physical signs) or Grade Il (neck symptoms plus
musculoskeletal signs). The mechanisms underlying persistence of symptoms involve
interactions among demographic (sex, age [23]), psychological (depression [6;15;21;29;43]),
genetic [20], and accident-related [11] factors.
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Studies have reported that WAD patients tend to avoid activities they fear will exacerbate
their pain, produce further injury, or both [24]. The Fear-Avoidance Model (FAM) [41]
postulates a downward spiral in which fear of pain/reinjury (also called kinesiophobia) leads
to activity avoidance, resulting in physical deconditioning, loss of confidence, and delayed
recovery. Research applying the FAM to WAD patients has, with some exceptions [4;5],
generally supported the role of fear in symptom severity and chronicity [22;24;35;37;38],

Exposure therapy (ET) has been advocated as a treatment for low back pain patients who are
fearful [40] and research has supported the efficacy of ET for these patients [12;17;44]. The
efficacy of ET for patients with WAD has been supported in preliminary research [9],
however the approach has not been studied systematically.

Educational programs, often combined with physical therapy (PT), have demonstrated
efficacy in the treatment of some musculoskeletal disorders [30;42], but the efficacy of such
programs for WAD patients is uncertain [10;12;32;33]. No research has been conducted to
compare the effectiveness of ET and educational interventions to treat WAD or to examine
the possibility that benefits from educational interventions are mediated by fear-reduction.

The emphasis of the present paper is the meditational role of fear in perpetrating WAD
symptoms. The study assessed the role of ET and two kinds of educational interventions in
promoting fear-reduction and clinical improvement among subacute WAD patients who: (1)
had WAD symptoms for three months, (2) sustained Grade | or Grade Il WAD; and (3)
indicated significant fear of pain and/or reinjury. A six week randomized controlled trial was
conducted comparing three groups: (1) informational booklet (1B) describing WAD
symptoms and the importance of resuming normal activities; (2) IB + didactic discussions
(DD) with a physician that amplified the IB; and (3) 1B + desensitization to feared and
avoided activities using imaginal and direct exposure (ET). We postulated that both
intensive education (DD) and exposure therapy (ET) would benefit participants more than
an informational booklet (IB), and that the effectiveness of the treatments would be
mediated by fear reduction. We postulated that ET would be more effective than an
educational program. Three primary hypotheses were tested: (1) improvement in neck
disability from pre-to-post treatment will be: ET > DD > IB, (2) after collapsing across
treatment groups, participants showing the greatest reductions in fear after treatment will
demonstrate the most improvement in neck disability, and (3) reduction in fear mediates the
association between treatment type and functional improvement.

2.0. Methods
2.1. Participants

Study participants were recruited through referrals from community physicians and by
community advertisements. Inclusion criteria for treatment participation included: (1)
significant neck pain attributed to a motor vehicle collision ([MVC] defined as maximal
neck pain = four or greater on an 11-point scale, where 0 = no pain and 10 = worst pain
possible, during the preceding week) approximately 2 months earlier (M months = 2.0 £
0.8); (2) fulfilled the Quebec Task Force classification of Whiplash Associated Disorders
(WAD) Grades | or 1l [34]; (3) no related hospitalization following the MVC; (4) no
indication of loss of consciousness following the MVC; (5) symptoms associated with
injuries to areas other than the neck were either absent or relatively minor, (based on the
examining physician’s judgment and participants’ pain severity ratings of these injuries
compared to ratings of their neck pain); (6) no current substance abuse; and (7) significant
fear of neck-specific movements (defined as fear ratings of at least 4/10 on three or more of
the Pictorial Fear of Activities Scale [PFActS-C] [35]). As shown in Figure 1, a total of 326
people were assessed for eligibility for the treatment program. Of this total, 100 were
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excluded because their WAD symptoms had subsided substantially or resolved completely
by the time of initial assessment (i.e., in less than 3 months). Of the remaining 226 people,
three were excluded because they had evidence of Grade Il or Grade IV WAD, 30 were
excluded because they did not demonstrate significant fear of neck-specific movements, and
two refused to participate in treatment. The remaining 191 individuals were randomly
assigned to three treatment groups: ET, DD, or IB. Specifically, when a block of six
participants was found to be eligible, a computer-generated list of random numbers was used
for allocation of the participants to one of the three treatment groups. This process was
repeated for each newly eligible block of six participants. However, the enroliment rates
varied somewhat leading to unequal numbers within groups (see Figure 1).

2.2. Measures

Participants provided demographic information (i.e., age, gender, and race), as well as
information related to their symptoms and characteristics of the MVC (e.qg., type of collision,
perceived severity of collision, wearing seatbelt). Self-reported disability and psychosocial
measures included: (1) neck disability as the primary outcome (Neck Disability Index [NDI]
[39]; (2) pain severity on a 0 — 6 scale (subscale of the Multidimensional Pain Inventory
[MPI] [16]); (3) pain interference (subscale of the MPI [16]); (4) depressed mood (Center
for Epidemiological Studies Depression Scale [CES-D] [27]); (5) self-efficacy (Chronic
Pain Self-Efficacy Scale [CPSS]) [1]; (6) pain-related anxiety (Pain Anxiety Symptoms
Scale [PASS] [19]); (7) post-traumatic stress disorder (PTSD Checklist [PCLC] [28]); and
(8) fear of specific neck movements (PFACctS-C [36]). The PFACctS-C asks participants to
view 72 color photographs of a model engaged in various cervical movements and to rate
(on a scale from 0 — 10) how much fear they would experience if they attempted the
movement depicted in each picture. The PFActS-C has been shown to have high internal
consistency (Cronbach’s alpha = 0.98), satisfactory test-retest reliability (ICC = 0.86), and
convergent and discriminant validity as shown by correlations with the Tampa Scale of
Kinesiophobia, PASS, Pain Catastrophizing Scale, and NDI [24;36].

2.2.1. Initial Evaluation—All study procedures were approved by the University of
Washington Institutional Review Board. All participants were provided a comprehensive,
three-hour initial evaluation consisting of physical and psychological assessments, including
all measures described above. Following evaluation, each participant was randomly assigned
to one of the three treatment conditions: IB (n=57), DD (n=64), or ET (n=70).

2.3. Interventions

Information Booklet (1B): Participants in the IB group received a booklet containing basic
information about MV Cs, whiplash injuries, and associated pain problems. The booklet
described the structures that might be injured in WAD, distinguished between serious
conditions (fracture or neurologic injury) and “soft tissue” injuries, and pointed out that
physicians are usually unable to make specific diagnoses for patients with soft tissue
injuries. It emphasized that once a serious condition has been ruled out and a reasonable
amount of time (up to 3 weeks) has been allowed to promote initial healing, WAD patients
can help themselves by gradually increasing their activity. Further emphasis was made that
continued inactivity and excessive protection of the neck can impede recovery. The booklet
mentioned that fear of pain/reinjury is understandable for WAD patients, but encouraged
readers to recognize that fear is often excessive, and to make sure that they do not let this
fear prevent them from gradually increasing their activity levels. Thus, the booklet discussed
fear of pain/reinjury, but did not emphasize it or say anything about exposure as a way of
addressing this fear [A copy of the booklet is available upon request from the authors].
Participants in the 1B group continued their present care and no additional therapist contact
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was provided by the research team. Any improvement over time in this group was due to
conventional care received, spontaneous remission, or due to information provided in the IB.
This group served as the baseline against which the efficacy of the other treatments
(described below) was compared.

Didactic Discussion + Information Booklet (DD): Those in the DD condition received the
educational booklet + three biweekly educational presentations in a one-on-one format. The
first session included a physician, psychologist, and PT reviewing and expanding on
information contained in the IB. The second and third sessions were conducted by a
psychologist and a PT. During the first session, each of the three speakers delivered a 30-
minute didactic presentation allowing 10-15 minutes for questions. During the second and
third sessions, the PT and psychologist each delivered a 60-minute presentation, allowing
10-15 minutes for discussion. Topics covered by the physician, PT, and psychologist
extended general information contained in the booklet. The physician specifically focused
on: anatomical and neurophysiological aspects of whiplash injury and pain, changes over
time in the factors involved in neck pain (distinguishing between initial factors such as
inflammation, and later factors such as deconditioning or altered nervous system
processing), and medications that might be used for neck pain. Topics covered by the
psychologist included: stress and pain as consequences of MV Cs, stress vs. relaxation
responses, mechanisms of anxiety, and strategies for coping with stress. Topics covered by
the PT addressed: pain and body mechanics, hurt vs. harm, sleep hygiene, activity regulation
and pacing, the importance of gradual increases in activity in WAD, and flare-up
management.

Exposure Therapy + Information Booklet (ET): Those in the ET condition received the
informational booklet + three biweekly skills training and exposure therapy (imaginal and /n
vivo desensitization) sessions in a one-on-one format. Prior to the first session, the
psychologist selected PFActS-C photographs that a participant rated as fear-provoking
during baseline assessment. Pictures that received the highest ratings were designated as
“High Fear” pictures; pictures that had received the lowest ratings (though greater than zero)
were designated as “Low Fear” pictures; pictures that had received intermediate ratings were
designated as “Moderate Fear” pictures. Each participant had a unique hierarchy of
movements based on their ratings of photographs from low-to-high fear; this was used to
sequence stimuli during imaginal desensitization by imaginal or actual exposure to the
activities.

The first session included the physician lecture as in the DD group, in addition to relaxation
training by the psychologist. Also, during this session the psychologist asked each
participant to imagine performing the movements depicted in 2-3 Low Fear PFACtS-C
photographs. The PT then showed the participant the same 2-3 pictures, and asked him or
her to actually engage in the specific depicted movements. Participants were asked to relax
before confronting pictures, and to attempt to remain relaxed while imagining or actually
performing the movements depicted in the photograph. Exposure to a picture was repeated
until a participant was able to report they were able to remain calm while imagining or
actually carrying out the depicted movement (participants were asked to rate their level of
concern or worry about performing the activity depicted on a 1-10 scale with 0 = No
Concern or Worry, 10 = Very High Concern or Worry, and a reduction of 30% was used to
classify that the participant was able to remain calm). During the second and third sessions,
the psychologist and PT again had participants confront 2-3 photographs — Moderate Fear
pictures in session two, and High Fear pictures in session three. The psychologist and PT
conferred prior to each treatment session, and coordinated their activities so that a
participant would receive imaginal and in vivo exposure to the identical photographs or
activities depicted in the photographs.
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2.4. Post-treatment Evaluation

Within 10 days after the third session (matched for the IB subjects), all participants received
a post-treatment evaluation consisting of physical and psychological assessments. The
psychological and self-report assessments were identical to those utilized in the initial
assessment and evaluation.

2.5. Data Analysis

All analyses were performed using SPSS version 20.0. Descriptive statistics were calculated
as means and standard deviations for continuous variables and percentages for categorical
variables. One-way Analysis of Variance (ANOVA) or 2 analyses were performed (for
continuous and categorical variables respectively), to determine whether participants in the
three treatment groups differed with respect to baseline characteristics (e.g., age, race,
severity of the collision).

To assess the effect of treatment on the primary outcome variable, NDI, the Analysis of
Covariance (ANCOVA) method was utilized, using baseline NDI, age, and attorney
involvement related to the MV C as covariates, and treatment group as the fixed factor.
Similarly, ANCOVA was used to assess the effect of treatment for all secondary outcomes
separately, with each of the respective baseline measures used as a covariate in each model,
in addition to age and attorney involvement. Effect-size statistics in the form of partial eta?
were reported for all significant p-values. To identify significant pairwise differences among
the three treatment groups, all significant p-values for all ANOVA and ANCOVA tests were
followed-up with post-hoc tests using the Bonferroni procedure. Effect size statistics in the
form of Cohen’s d/[8] were reported for all significant pairwise differences. Following the
analysis for the effect of treatment, a sequential multiple regression model (collapsing over
treatment group) was used to test the predictive effect of fear-reduction on improvements in
functional scores, after adjusting for pre-to-post treatment changes on all other physical and
psychosocial measures.

Finally, a mediation model was tested to assess the meditational effect of pre-to-post
changes in fear (i.e., PFActS-C) on the relationship between treatment group and pre-to-post
changes in NDI (Figure 3), controlling for age and attorney involvement. Thus, we wanted
to assess if any changes in our primary outcome measure were associated with changes in
fear resultant from treatment, although we recognize that causality cannot be definitely
established with cross-sectional data. In meditational analyses, two estimated effects are of
central importance: the /ndirect effect and the direct effect of a predictor X on an outcome
Y, through the mediator M. Specifically, the direct effect explicitly quantifies the change in
the outcome Y that is due to a one-unit change in predictor X, when the mediating variable
is held constant (¢ path). An estimate of the indirect or mediated effect quantifies the change
in Y with a one-unit change in X, resulting from the effect of X on M, which in turn affects
Y. This indirect effect is calculated through the product of the path coefficients from X to M
(a path) by the path coefficient from M to Y (b path), estimating if the mediator accounts for
some or all of the demonstrated relationship between X and Y [26].

In the current study, the predictor variable X was treatment group, the mediator M was fear,
and the outcome variable Y was change in NDI. A complicating issue was that instead of
being a quantitative variable, the predictor variable was a qualitative variable with three
categories. Therefore, the mediational analysis was modified using Hayes and Preacher’s
path analytic technique for multicategorical predictor variables (Hayes AF, Preacher KJ.
Indirect and Direct Effects of a Multicategorical Causal Agent in Statistical Mediation
Analysis, under review). Using this approach, direct and indirect effects are calculated as
discussed above, but are referred to as refative indirect and direct effects because they are
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estimated for the ET and the DD groups separately, compared to the IB group (the reference
group). Thus, we simultaneously estimated the relative direct (¢ ;) and relative indirect (z5)
effects of a three-category predictor variable X (i.e., treatment group) separately on changes
in Y (i.e., functional improvement), through changes in M (i.e., fear). Similar to a direct
effect using a continuous predictor, the relative direct effect estimates the relationship
between treatment group and functional improvement, but separately for the DD (¢’ ; path)
and ET (¢’ > path) groups in comparison to the 1B group (Figure 3).

Relative indirect effects are similarly modeled for each treatment group by first estimating
the relationship between each of the DD and ET treatment groups and fear, relative to the 1B
group (& path). The coefficient reflecting the strength of the relationship is then multiplied
by the coefficient for the relationship between fear and functional improvement (6 path),
after controlling for treatment group. Thus, two distinct indirect effects (a;0and asb) were
calculated to estimate if fear significantly mediated the effect of treatment on functional
improvement, with one effect estimated for the ET group in comparison to the IB group, and
the other effect for the DD group in comparison to the IB group. These effects were tested
for significance using a non-parametric bootstrapping procedure that a) overcomes the non-
normality of the cross-product of aand b, and b) provides bias-corrected, 95% confidence
intervals based on 1000 bootstrapped samples. Statistical significance was interpreted using
an alpha of 0.05.

3.0. Results

3.1. Demographic, Accident, and Baseline Characteristics

As indicated in the CONSORT Diagram (Figure 1), 87% (196/226) of the people with
persistent WAD symptoms reported significant fear of some cervical movements. Tables 1
and 2 compare participants in the three treatment groups with respect to demographic
variables, accident characteristics, PFActS-C scores, physical performance measures, and
psychometric measures at baseline. A small and marginally significant effect was observed
for differences in age among the groups. Otherwise, groups were equivalent on all the
baseline variables. Although a slightly greater number of participants dropped out of the ET
group (n=11) compared to the DD (n=4) and IB (n = 3) groups, differences in treatment
completion rates among the groups were not statistically significant (o= 0.076) (See Table
1).

3.2. Treatment Outcomes

At post-treatment, all primary and secondary outcomes were analyzed using their respective
baseline measure, age, and attorney involvement as covariates (Table 3). For the primary
outcome of functional status as measured by the NDI, a moderate effect size among the
groups was observed after adjusting for baseline NDI. Post-hoc tests indicated only the ET
fared significantly better on the NDI at post-treatment compared to the IB group (M NDI =
18.9 vs. 24.4; p=0.019; d=0.4) (Figure 2).

Secondary outcomes that were significantly different among the groups included measures
of neck-related fear of movement (PFACtS-C), pain severity, self-efficacy (CPSS), PTSD
symptoms (PCLC), and anxiety levels (PASS) (Table 3). For the PFACctS-C, post-hoc tests
indicated the ET evidenced significantly lower fear levels, compared to the IB group (M
PFACctS-C = 77.0 vs. 158.1; p<0.001; d= 0.6). Lower pain severity was also reported by
the ET group, compared to both the IB group (M pain severity = 1.5 vs. 2.3, p<0.001, d=
0.6) and the DD group (M pain severity = 1.5 vs. 2.0, p=0.039, d= 0.4). Post-hoc tests on
the CPSS revealed that the ET group demonstrated greater self-efficacy at post-treatment,
relative to the 1B group only (M CPSS = 261.9 vs. 240.0; p=0.024; d=0.5). In terms of
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PTSD symptoms at post-treatment, post-hoc tests only indicated significantly lower scores
for the ET group, compared to the IB group (MPCLC =28.0 vs. 32.3; p=0.017; d=0.4).

3.3. Changes within Treatment Groups

Within each of the three treatment groups, £tests revealed statistically significant reductions
in NDI from pre- to post-treatment (p < 0.001 for all comparisons). Summed over treatment
groups, NDI scores dropped 35% - from a mean of 32.1 to a mean of 21.0. #tests also
revealed significant drops in PFActS-C scores from pre- to post- treatment within each
group (p < 0.001 for all comparisons). Summed over treatment groups, PFActS-C scores
dropped 52% - from a mean of 232.2 to 111.8.

3.4. Predictors of Improvement in NDI

Sequential multiple regression was conducted to determine the relative importance of the
effect of neck-related fear of movement on improvement in functional status (NDI), after
adjusting for pre-to-post changes on several other variables that might be expected to be
associated with improvement in NDI (Table 4). The first step in the sequential analysis
revealed that changes in pain severity, self-efficacy (CPSS), depression (CES-D), PTSD
symptoms (PCLC), Pain Anxiety Symptoms Scale (PASS), and Pain Interference accounted
for 50% of the variance in NDI change. The second step revealed that change in fear was a
significant (p < .001) additional predictor of NDI change, accounting for an additional 7% of
the variance. Examination of weights revealed that reduction in fear was the most important
predictor of improvement in NDI (f = 0.30, p< 0.001), followed by reductions in pain (f =
0.20, p=10.003) and depression (p = 0.18, p=0.004).

3.5. Mediational Fear Analysis

Pre-to-post changes in fear were assessed as a potential mediator for the relationship
between treatment group and pre-to-post changes in NDI, controlling for age and attorney
involvement. As shown in Figure 3, being in the ET group was significantly associated with
reductions in fear relative to the IB group, while this relationship was not significant for the
DD group, demonstrating the efficacy of our ET. Further, when controlling for treatment,
reductions in fear were significantly associated with improvement in function. The relative
direct effects for both the DD and ET groups compared to the 1B were not statistically
significant. Traditional goodness of fit statistics are not appropriate to this modeling
procedure because ordinary least squares regression is used to estimate the paths (rather than
structural equation modeling), thus Rand /2 values are instead used to assess model fit. The
percentage of variance in functional improvement accounted for by our model was
acceptable (R = 0.54, R2 = 0.30). In support of our hypothesis, the indirect effect for the ET
group relative to the 1B group was significantly associated with improvement in function
(a2b=3.82; SE = 1.20, 95% CI = 1.70, 6.34), but was non-significant for the DD group
relative to the IB group (az60 = 1.56; SE = 1.23, 95% CI = -0.73, 4.14).

4.0. Discussion

The results of this study indicate that fear of pain/reinjury is common among people with
subacute WAD, and that recovery from WAD among fearful people can be facilitated by
treatment that reduces their fear. Specifically, the results confirmed our hypothesis that after
collapsing across treatment groups, reduction in fear would be the most important predictor
of improvement in function. Moreover, the mediational analysis confirmed our hypothesis
that the effect of type of treatment on improvement in function was mediated by reductions
in fear. This pattern of results supports the FAM, since it implies that fear of pain/reinjury
contributes to delayed recovery among people with subacute WAD from MVCs. The effect
of treatment group on pre-to-post treatment changes in neck function was statistically
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significant, and in the predicted order of ET > DD > IB. Post-hoc tests revealed that while
the difference between the ET and IB groups was statistically significant, the difference
between the ET and DD groups was not. The same pattern was found for changes in fear as
a function of treatment group. The ET group did realize significantly greater improvements
in pain severity and perceived self-efficacy than the DD and IB groups. One possible
explanation of the failure of the ET group to show more definite superiority over the DD
group is that the ET program was not optimally designed. The ET treatment consisted of
only 3 exposure sessions, with participants receiving both /n vitro (imaginal) and /n vivo
(actual) exposure to feared physical movements. Future research is needed to determine the
relative efficacy of /n vitrovs. in vivovs. combination exposure treatment, and the optimum
number of treatment sessions.

Fear reduction over the course of treatment, as measured by the PFACtS-C, was substantial —
52% for the cohort as a whole. The amount of functional improvement observed in the three
treatment groups was also substantial enough to be clinically as well as statistically
significant. The minimally clinically important difference (MCID) on a scale such as the
NDI is defined as “the smallest change that is important to patients” [21]. The MCID for the
NDI has been found by different investigators to range from 3.5 [25] to 9.5 [7]. Mean
improvement scores in all three treatment groups in this study met even the highest criterion
(9.5), and in the predicted order: ET (M change = 14.7) > DD (M change = 11.9) > IB (M
change = 9.9).

The above pattern of results highlights the distinction between two issues: (1) the
importance of fear reduction as a determinant of clinical improvement in WAD patients with
fear of movement/re-injury, and (2) the determination of what interventions are most
effective in promoting fear reduction in order to cause clinical improvement. Our results
strongly support the conclusion that fear reduction is associated with clinical improvement,
but they are ambiguous with respect to the relative efficacy with which different
interventions foster functional improvement via reductions in fear. They suggest that an
educational intervention that emphasizes a rehabilitative approach to WAD and addresses
common concerns of WAD patients is as effective, or almost as effective, as an intervention
(ET) that historically has been viewed as the gold standard approach to treating fears. In
fact, even a brief and inexpensive educational intervention — an educational booklet — was
effective in promoting fear reduction and functional improvement in those with subacute
WAD.

The effectiveness of the DD treatment runs counter to the body of research suggesting that
educational interventions alone are not effective in treating WAD [13]. It is difficult to
compare our results with those of the 15 studies analyzed in a recent Cochrane collection
review of educational interventions for neck pain [13] because of substantial differences in
the WAD patients studied, the specific educational interventions, and the outcome measures
used. For example, only one of the studies in the review used the NDI [31], and baseline
NDI scores for participants in that study (M= 14.2) differed markedly from baseline NDI
scores for our cohort (M= 33.2). Our data support the conclusion that educational
interventions can promote functional improvement in WAD patients if they focus on the
need for patients with subacute WAD to take concrete steps to increase their activity levels,
and address the barriers patients may encounter as they try to implement this strategy.

Our results are consistent with the FAM, and are especially congruent with a modification of
the FAM recently proposed by Buitenhuis and de Jong [3]. This modified model, named the
Causal Beliefs-Anxiety Model (CBAM), incorporates major elements of the FAM, including
an emphasis of kinesiophaobia as an important factor in delayed recovery from WAD. It also
emphasizes the importance of dysfunctional belief systems in the development of chronic
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WAD symptoms. An important implication of the CBAM is that WAD patients with high
levels of fear should benefit not only from ET, but also from information that counters
catastrophic beliefs about WAD.

Two different types of fear were assessed in this study. The PFActS-C asked participants
hypothetical questions — how afraid would they be to carry out actions depicted in
photographs. The PCLC assessed PTSD symptoms attributable to their MV Cs. Several
studies have suggested the potential role of post-traumatic stress in instigating and
maintaining symptoms following MVCs [e.g., 4;21;35]. Our data showed significant
correlations between PCLC and PFACctS-C scores, both at pre-treatment (r= 0.42), and post-
treatment (7= 0.61). Also, participants in all three groups showed significant reductions in
PCLC scores from pre- to post-treatment, and changes in PCLC scores correlated
significantly with changes in PFACtS-C scores (= 0.32, p< 0.01). Thus, although PTSD
symptoms from an MVC are logically distinguishable from fear of pain/reinjury, the two
kinds of fear appear to overlap, to have similar effects on recovery, and respond to the same
interventions.

The present study has several limitations. One is that although our analysis supported the
hypothesis that changes in fear mediated the effects of treatment on NDI change, we did not
perform serial assessments of fear and NDI that would have permitted more sophisticated
longitudinal analytic schemes to elucidate the causal connections among treatment inputs,
changes in fear, and functional recovery. Additionally, we did not have follow-up data to
determine whether the treatment benefits we observed were sustained and by which groups.
Another limitation is that our results are relevant only to people with subacute Quebec Task
Force [19] Grade | and Il WADs who indicate significant fear of movement. We do not
consider this constraint to be serious, since an overwhelming majority of WAD patients
have Grade | or Grade Il WADs [14], and since fear is common among these patients.
Indeed, in our cohort 87% (196/226) of the people with persistent WAD symptoms reported
significant fear of some cervical movements. Still another limitation is that some of the
improvement demonstrated by participants could have reflected spontaneous recovery
resulting from the passage of time, rather than responses to the study interventions. A final
limitation is that the participants were volunteers who responded to media announcements;
they may not be representative of all individuals who have sustained WAD during the initial
three months post MVC.

Despite these limitations, our data highlight the importance of persistent fear in delayed
recovery among patients with subacute WAD Grades | and Il who indicate at least moderate
levels of fear about performing some physical activities, and support the hypothesis that
treatment that reduces fear is likely to promote functional recovery for this population. The
study did not clearly identify the treatment strategy that is most likely to foster functional
recovery via fear reduction, but there was suggestive evidence favoring ET. Since both the
ET and DD required comparable amounts of effort and therefore cost, the most reasonable
strategy would seem to favor providing the ET. However, the improvement demonstrated by
the DD participants suggests that well designed educational programs can also be helpful
fearful WAD patients.

The results of this study have important implications. They suggest that, for the roughly
85% of WAD patients who indicate fear about performance of physical activity, it is
important to identify, understand, and address their individual fears about pain as these add
to the burden of pain, pain-related activity limitations, and potentially contribute to the
development and maintenance of disability. It is reasonable to expect that addressing these
fears in the early stages would facilitate WAD recovery.

Pain. Author manuscript; available in PMC 2014 March 01.
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Assessed for Eligibility (n = 326)

. WAD Grade = 3 or 4 (n=3)
Asymptomatic (7 = 100)

Low fear scores (n = 30)

Y

Eligible for Tx (n = 193)

Y

Refused Treatment (n = 2)

Y

Randomized (n = 191)

'

Y

'

Allocated to IB (n = 57)

Received Intervention (n =

Allocated to DD (n = 64)

Received Intervention (n =

Allocated to ET (n=70)

Received Intervention (n =

Follow-up Available (n = 54)

Follow-up Available (n = 60)

54) 60) 59)
Dropped Out (n = 3) Dropped Out (n = 4) Dropped Qut (n = 11)
Unable to contact Unable to contact Time commitments
Time commitments Joined army
A
Post-Treatment Post-Treatment Post-Treatment

Follow-up Available (n = 59)

IB, Informational Booklet, DD, Didactic Discussion, ET, Exposure Therapy

Figure 1.

CONSORT Diagram of the study.
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Overall improvement in post-treatment outcomes relative to baseline. IB, Informational
Booklet; DD, Didactic Discussion; ET, Exposure Therapy NDI, Neck Disability Index;
PFACtS-C, Pictorial Fear of Activity Scale — Cervical, MPI, Multidimensional Pain
Inventory; CPSS, Chronic Pain Self-efficacy Scale; PCLC, Post-traumatic Stress Disorder
Checklist; PASS, Pain Anxiety Symptom Scale; CES-D, Center for Epidemiological Studies

Depression Scale.
*Significantly different compared to IB group only, in post-hoc tests.

tSignificantly different compared to both 1B and DD groups, in post-hoc tests.
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0.05
(b)

ANDI
(Y)

Mediational analysis for the relationship between treatment and functional improvement,
through changes in fear.
DD = Didactic Discussions; ET = Exposure Therapy; PFACctS-C = Fear; NDI = Neck

Disability Index. *** = p <0.001.
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Table 4

Relative contribution of PFACctS-C towards Change in NDI from Baseline to Post-Treatment, adjusting for
other measures (V= 173).

Model | | Beta | p-value

1 | R2=0.50 | (Constant) 0.916

p<0.001 | A Pain Severity 0.23 0.001

A CPSS -0.25 0.001

A CES-D 0.15 0.024

A PTSD Checklist 0.21 0.002

A Pain Interference | 0.10 0.238

A PASS 0.07 0.283

2 | R2=057 | (Constant) 0.340
p<0.001 | APFActS-C 0.30 | <0.001

A Pain Severity 0.20 0.003

A CES-D 0.18 0.004

A CPSS -0.18 0.005

A PTSD Checklist 0.17 0.008

A Pain Interference | 0.05 0.506

A PASS 0.04 0.475

Note. NDI, Neck Disability Index; ROM, Range of Motion; PFActS-C, Pictorial Fear of Activity Scale — Cervical; MPI, Multidimensional Pain
Inventory; CPSS, Chronic Pain Self-efficacy Scale; PTSD, Post-traumatic Stress Disorder; PASS, Pain Anxiety Symptom Scale; CES-D, Center
for Epidemiological Studies Depression scale
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