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Can Kinesiophobia Predict the Duration of Neck
Symptoms in Acute Whiplash?

Jan Buitenhuis, MD,* Jan P.C. Jaspers, PhD,w and Vaclav Fidler, PhDz

Objectives: In low back pain, clinical studies suggest that

kinesiophobia (fear of movement/(re)injury) is important in the

etiology of chronic symptoms. In this prospective cohort study,

the predictive role of kinesiophobia in the development of late

whiplash syndrome was examined.

Methods: Victims of car collisions with neck symptoms who

initiated compensation claim procedures with a Dutch insurance

company were sent a questionnaire containing symptom-related

questions and the Tampa Scale of Kinesiophobia (TSK-DV).

Follow-up questionnaires were administered 6 and 12 months

after the collision. Survival analysis was used to study the

relationship between the duration of neck symptoms and

explanatory variables.

Results: Of the 889 questionnaires sent, 590 (66%) were returned

and 367 used for analysis. The estimated percentage of subjects

with neck symptoms persisting 1 year after the collision was

47% (SE 2.7%). In a regression model without symptom-related

variables, kinesiophobia was found to be related to a longer

duration of neck symptoms (P=0.001). However, when

symptom-related information was entered into the model, the

effect of kinesiophobia did not reach statistical significance

(P=0.089).

Conclusions: Although a higher score on the TSK-DV was found

to be associated with a longer duration of neck symptoms,

information on early kinesiophobia was not found to improve

the ability to predict the duration of neck symptoms after motor

vehicle collisions.
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Few medical subjects give rise to as much discussion and
controversy as whiplash.1–5 Although the term ‘‘whi-

plash’’ is widely used, it is not so much a diagnosis as a
description of an injury process. The chronic syndrome,
with long-lasting symptoms and without evidence of
structural or somatic trauma, is often referred to as late or
post-whiplash syndrome.

In the past decades, many studies on chronic neck
symptoms after motor vehicle collisions have been
published in search of discriminating etiologic factors.6,7

Studies on somatic theories and mechanical aspects of the
trauma are still being published, but recently more articles
have focused on psychological, cultural, and social factors
as an explanation for the various characteristics of this
syndrome.1,5,8–13

Although still subject to debate, a general consensus
is building that post-whiplash syndrome should be
regarded as a functional somatic syndrome with etiologic
factors known to be involved in similar syndromes.1,14,15

A recent systematic review of prognostic factors stated
that high initial pain intensity, restricted cervical range of
motion, high number of symptoms, previous psychologi-
cal problems, and nervousness are considered risk factors
for delayed recovery, although the available evidence is
not very strong.16 Therefore, additional research on
possible etiologic and predictive variables, including
behavioral and cognitive aspects, is needed.

One such potential factor is kinesiophobia. Kine-
siophobia is a specific pain-related fear in which a
patient has an excessive, irrational, and debilitating
fear of physical movement and activity resulting from a
feeling of vulnerability to painful injury or reinjury.17

Fear of movement leads to inactivity and is a good
predictor for disability in the case of chronic low back
pain.18 Pain-related fear plays a central role in the fear-
avoidance model. This model offers a framework for
conceptualizing the process of developing chronic low
back pain.19

In low back pain, clinical studies suggest that an
excessively negative orientation toward pain ‘‘catastro-
phizing’’ and fear of movement/(re)injury are important
in the etiology of chronic symptoms.20 In the fear-
avoidance model, catastrophizing leads to pain-related
fear, leading to avoidance behavior including avoidance
of movement and physical activity.19 In low back pain,
fear-avoidance beliefs are identified as risk factors for
chronic low back symptoms, suggesting that these factors
are causal.20Copyright r 2006 by Lippincott Williams & Wilkins
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Furthermore, patients with chronic low back pain
who retrospectively reported a sudden traumatic pain
onset exhibited higher kinesiophobia than patients who
reported that the pain symptoms started gradually.18

Because in the case of whiplash, it is known that
early active treatment is preferable, a passive attitude
induced by fear of movement can also play a role in the
development of post-whiplash syndrome.21–23 For treat-
ment, it is of course of great importance to know whether
fear is the main factor leading to inactivity. Therefore,
because of the apparent role of kinesiophobia in the
transition from acute to chronic low back pain, it is
conceivable that it could play a role in recovery from
acute neck pain as well.20 Recent research in this context
appears to support this idea.24,25 Nederhand et al recently
concluded that a test for fear of movement can be used to
help predict the outcome of traumatic neck pain.25 In this
1-year prospective study we investigated the predictive
value of early kinesiophobia on the duration of neck
symptoms after motor vehicle collisions.

METHODS

Participants
Over a 10-month period, we invited all car collision

victims with neck symptoms who had initiated compensa-
tion claim procedures with a Dutch insurance company to
participate in the study. We excluded claimants younger
than 18 or older than 65 years of age, and victims with
structural injuries, loss of consciousness, or a history of
chronic pain.

In The Netherlands, the settlement of personal
injury claims is based on liability insurance, where
accident victims seek compensation from the insurer of
the driver at fault. The letter of invitation made it clear
that the study was independent of the compensation
procedure.

Questionnaires
We sent the claimants a questionnaire (Q1) con-

cerning the collision and their symptoms at that time
(Table 1). We also asked the claimants to complete the
Tampa Scale of Kinesiophobia (TSK).17 The TSK is a
17-item, 4-point questionnaire that measures the fear of
(re)injury due to movement. The Dutch version of the
TSK (TSK-DV) has good reliability and validity.18,25–27

Six (Q2) and 12 (Q3) months after the collision, we
monitored the course of the symptoms by means of two
identical questionnaires that contained a subset of
questions of Q1. When the neck symptoms had
ceased, the victims were asked how long they had lasted.
From these data the duration of neck symptoms was
calculated.

Statistical Analysis
We used Cox model regression to study the

relationship between duration of neck symptoms and
explanatory variables.28 We analyzed both the total
duration of symptoms starting from the collision and

the duration of symptoms after filling out Q1. The former
analysis involved all eligible subjects and explanatory
variables known at the time of the collision. The latter
analysis included only subjects with symptoms at the time
of filling out Q1. In this analysis we examined the role of
the TSK-DV score and of the symptom-related informa-
tion, while correcting for possible confounding variables.
The delay in filling out Q1 (the time between the collision
and Q1) and the period in which the accident took place
were also included in the analysis.

In Cox regression analysis, the effect of an
explanatory variable on the duration of symptoms is
expressed as a hazard ratio (HR). An HR less than 1
corresponds to a situation where a higher value for the
explanatory variable results in a longer duration; an HR
above 1 corresponds to a shorter duration. HR is 1 when
there is no relation.

To investigate the effect of nonresponse, we
compared the time-to-claim closure of respondents and
partial respondents. Time-to-claim closure—the time
between the collision and the moment the claim
compensation procedure ends—is used in automobile
insurance studies.29 We used 5% as the nominal level of
statistical significance.

The TSK-DV score and the initial symptoms (Q1)
were recorded at the same time. To determine whether the
TSK-DV score can be predicted from these symptoms, we
carried out multiple linear regressions with sex, age, and
symptom variables as the independent variables. Compu-
tations were carried out using the statistical package
SPSS 11.

TABLE 1. Overview of Variables Analyzed in Relation to the
Duration of Neck Symptoms

Variable Values

Age Years
Gender Male, female
Head restraints No/yes
Collision anticipated No/yes
Seat in car during collision 5 possible seats
Site of collision 8 sectors
Seatbelt use No/yes
Neck pain intensity 1 (no pain)–10 (severe pain)
Headache intensity 1 (no pain)–10 (severe pain)
Neck stiffness 1 (no stiffness)–10 (severe

stiffness)
Severity of restriction of neck
movements

1 (no restrictions)–10
(severe restrictions)

Radiating pain in arms 1 (no)–10 (severe pain)
Severity of paresthesia in the arms 1 (no)–10 (severe paresthesia)
Concentration symptoms 1 (no)–10 (severe symptoms)
Difficulty reading 1 (no)–10 (severe symptoms)
Difficulty attending to a
conversation

1 (no)–10 (severe symptoms)

Dizziness 1 (no)–10 (severe dizziness)
Use of medication since collision No/yes
Sleep disturbance No/yes
Daily duration of pain 1 (always) to 5 (less than 3 hours)
Onset of neck symptoms Hours after collision
Tampa scale of kinesiophobia 17–68
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RESULTS

Participants and Response
During the intake period we sent 889 question-

naires. The median time of dispatch was 19 days after the
collision (P25=13 days, P75=28 days). The number of
questionnaires returned was 590 (66%). Among those
returned, the median time for return was 32 days after the
collision (P10=18 days, P90=65 days). Forty-seven
percent of questionnaires were returned within 30 days,
67% within 40 days. Most collisions took place on
Fridays (19%); 12% and 10% of the collisions took place
on Saturdays and Sundays.

We studied the total duration of symptoms in a
group of 367 eligible subjects. Table 2 summarizes the
reasons for exclusion of 223 of the 590 questionnaires
received. Compared with the group with insufficient
information (n=88), the eligible group (n=367) was
on average 3 years younger (t test, P=0.044), had a
similar male/female composition (chi-square test,
P=0.78), and had a similar time-to-claim closure
distribution (Cox regression, P=0.74). Table 3 presents
the basic characteristics of the eligible group. During the
follow-up, 51% of this group became free of neck
symptoms. Figure 1 shows the Kaplan-Meier curve. The
estimated percentage of subjects with neck symptoms
persisting 1 year after the collision was 47% (SE 2.7%).
The median of the duration of symptoms was 180 days.

In the eligible group (n=367), Q1 was returned
after a median delay of 32 days after the collision
(P10=18 days, P90=67 days). Of the eligible group,
211 subjects could be included for further analyses of
duration of neck symptoms after filling out Q1. From the
respondents we excluded 86 subjects who were already
symptom-free, 44 subjects who were symptom-free at the
time of filling out Q1 according to the Q2 but not
according to Q1 (thus providing inconsistent informa-
tion), and 26 subjects who did not return Q2. Table 3
summarizes the basic characteristics of the study group,
and Table 4 presents the symptom-related information.

Duration of Neck Symptoms
Table 5 summarizes the results of Cox regression

analyses. Three models are presented. All of them include
sex, age, delay, and a variable indicating whether the
collision occurred during the first 3 months of the study.

These potential ‘‘basic’’ confounders appeared to be
related to the outcome at some stage of the analyses,
although not all of them are significant in the final
models. Model 1 results from including all variables
except the questions concerning the nature of the
symptoms. In addition to the basic variables, the model
includes the TSK-DV score and the presence of head
restraints. According to this model, a score 10 points
higher on the TSK-DV corresponds to reducing by about
a factor of 20 2 the instantaneous probability of becoming
symptom-free. Surprisingly, the presence of head re-
straints was found to be associated with a longer duration
of neck symptoms. The Kaplan-Meier curves in Figure 2
illustrate the effect of the TSK-DV.

Model 2 results from considering all variables
except the TSK-DV score. We found three variables
describing symptoms to be related to the outcome: neck
stiffness, radiating pain in arms, and difficulty falling
asleep were associated with a longer duration of neck
symptoms. Model 3 results from considering all variables
together. The results were similar to those in models 1 and
2; however, the effect of the TSK-DV score was smaller
and no longer significant.

The models presented include three questions
describing symptoms from Q1. Because the symptom-
related questions were correlated, on interchanging some
of these variables with other symptom-related questions,
we obtained similar results The overall picture is that
when we entered symptom-related information into the
model, the effect of the TSK-DV score did not reach
statistical significance.

In the linear regression analysis, the TSK-DV score
was found to decrease with age (P=0.054), to be higher
for males (P=0.032), and to increase with neck pain,
concentration problems, and sleep disturbance (all
P<0.001); the adjusted r-square was 0.38. Cronbach’s
alpha for the TSK score was 0.76 (n=211), similar to the
value reported for other populations.26

DISCUSSION
Our study showed that a relation exists between the

score on the TSK-DV and the duration of neck
symptoms. However, when subjective symptom variables
were added to the model, the TSK-DV score was no
longer significantly related to the duration of neck
symptoms. This loss of significance is due to correlation
between specific symptoms and the TSK-DV score. The
relation found between the duration of neck symptoms
and sex and age has also been reported in other
studies.30,31

In accordance with earlier research on kinesiopho-
bia in low back pain, which showed a modest but
significant relation between pain intensity and the TSK-
DV score, we found the TSK-DV scores to be signifi-
cantly related to the intensity of neck pain.20,26 This is
consistent with the understanding that a relation exists
between anxiety and pain.19 Furthermore, we found that
men scored significantly higher on the TSK-DV, which

TABLE 2. Overview of Included and Excluded Subjects

Questionnaires sent 889 100%
Returned 590 66%
Excluded
Too young/too old 20
No collision/no neck symptoms 101
Insufficient data 88
Already suffered chronic pain or whiplash 11
Various 3

Total excluded 223
Eligible 367
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is also reported in other studies.26 Studies on post-
whiplash syndrome, on the other hand, found that
whiplash-injury related neck symptoms last longer in
women.20,30,32,33 We also found concentration problems
and difficulty in falling asleep to be significantly related to
the TSK-DV score. This suggests that an interaction
exists between kinesiophobia, or pain-related fear, and
the frequently reported cognitive symptoms.19

Our results do not seem to be consistent with the
study by Nederhand et al.25 There are several items that
should be considered when comparing the results. First,
there is a major difference in the targeted population. In
the study by Nederhand et al, the participating patients
were recruited after visiting a hospital emergency room.
From as yet unpublished data in a study using a different

sample from the same population, we estimate that only
50% of our targeted population visited a hospital after
the collision. Recruiting from patients who visited a
hospital after the collision could select a group exhibiting
more symptoms and more fear.

Second, the primary outcome variable used is very
different. Nederhand et al25 used the score on the Neck
Disability Index (NDI) after 6 months as the primary
outcome variable. In our study the duration of neck
symptoms was the primary outcome variable.

When the results of the study by Nederhand et al25

are considered carefully, the differences are perhaps
smaller than they first appear. We could not reject the
null hypothesis of no effect of TSK adjusted for
confounders. However, as Nederhand et al based their
conclusions on an unadjusted analysis, adjustment of the
results could remove the TSK effect in their data as well.

Because the TSK-DV score, when corrected for
early subjective symptom reports, does not significantly
relate to the duration of neck symptoms, it does not seem
suitable as an instrument for predicting the duration of
neck symptoms after motor vehicle collisions. However,
the fact that the TSK-DV score is significantly related to
the duration of neck symptoms when the early subjective
symptom information is not considered leaves room for
further discussion. Studies on chronic pain have shown
that pain-related fear can lead to overprediction of pain,
pain vigilance, and concomitant muscular activity, and
therefore to possible higher scores on pain-related
questions.8,19,34–36

We cannot explain the negative effects of head
restraints on the duration of neck symptoms, as shown in
model 1. Although some studies describe no significant
relation between head restraints and the outcome of
whiplash, the obvious surmise is that head restraints help
to prevent acute neck distortion.37,38 We feel that the
negative relation found is an indication of the very limited

FIGURE 1. Kaplan-Meier curve of duration of neck symptoms
in eligible group (n = 367). Vertical strokes mark censored
observations.

TABLE 3. Basic Characteristics of the Eligible Group (n = 367 unless stated otherwise) and of
the Study Group With Symptoms on the First Questionnaire (n = 211)

Eligible Group

Study Group With Symptoms on

the First Questionnaire

Age
Mean (SD) 36 (12) 38 (12)

Gender
Male (%) 156 (42%) 88 (42%)

Car seat
Driver 285 (78%) (n=365) 160 (76%)

Where was the car hit
Rear center 269 (81%) (n=332) 156 (74%)

Use of seatbelts
Yes 340 (93%) 196 (93%)

Head restraints
Yes 354 (97%) 200 (95%)

Collision anticipated
Yes 112 (31%) (n=365) 68 (32%)

Day of the week
Sunday to Saturday 10, 11, 15, 16, 17, 19, 12 (%) 10, 11, 11, 18, 20, 21, 10 (%)

Delay (collision to Q1, days)
Median (P25, P75) 31 (22, 43)
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value of mechanical factors on the development of post-
whiplash syndrome.39

This is one of the first studies using the TSK for
patients with neck pain. Also, our study focused on the
duration of neck symptoms, and not disability or other
more behavioral parameters. Other studies on the value
of kinesiophobia in whiplash used the NDI and, although
limited to a 6-month follow-up, found no relation
between the NDI and the TSK.24,25 To achieve an
adequate response we did not include a specific neck
pain disability questionnaire.40 Although the validity of
some of these questionnaires has recently been ques-
tioned, we believe that conclusions on the validity of the
fear-avoidance model in neck pain after motor vehicle
collisions should be considered carefully.41

A further limitation of our study is that because it
involved a mailed survey, there was no control of the
conditions under which the questionnaires were com-
pleted. Though the study group consisted of subjects who
had initiated compensation claim procedures, we do not
think that this induced a bias toward more serious
symptoms.15,42 In The Netherlands, starting such a
procedure has a very low threshold. The damage report
form used for claiming the car damage, and usually filled
out within a few days of the collision, contains a section
for the names of victims and their symptoms. We invited
all claimants directly from these forms, including victims
who did not seek medical help at the time or did not visit
an emergency room at all. Furthermore, although the
insurer and victim can be seen as opposing parties, most
claims in The Netherlands, even large ones where serious
injuries are involved, are settled out of court. None of the
participating subjects were in actual litigation.

Although a recent study using a Functional
Capacity Evaluation (FCE) as primary outcome found

TABLE 5. Results of Cox Regression

Model 1 Model 2 Model 3

Variable HR P-value 95%-CI HR P-value 95%-Cl HR P-value 95%-Cl

Gender (M:F) 1.77 0.034 1.04–3.02 1.37 0.25 0.80–2.33 1.48 0.151 0.86–2.55
Age (10 years) 0.78 0.025 0.63–0.97 0.87 0.20 0.69–1.08 0.86 0.180 0.68–1.07
Study period 0.28 0.038 0.09–0.93 0.31 0.054 0.09–1.02 0.30 0.046 0.09–0.98
Delay (days) 0.98 0.025 0.96–1.00 0.98 0.029 0.96–1.00 0.98 0.030 0.86–1.00
Head restraints (N:Y) 3.06 0.021 1.18–7.9
TSK-DV (10 points) 0.47 0.001 0.33–0.65 0.73 0.089 0.50–1.05
Restricted movements 0.83 0.007 0.73–0.95 0.85 0.020 0.74–0.98
Radiating pain in arms 0.80 0.003 0.69–0.93 0.82 0.010 0.71–0.95
Sleep disturbance 2.27 0.007 1.25–4.1 2.06 0.019 1.12–3.76

HR, Hazard Ratio; CI, Confidence Interval; Study period: first 3 months of the study compared to the rest.

TABLE 4. Symptom-Related Characteristics at First
Questionnaire (n = 211)

Intensity of neck pain (n=210)
Mean (sd) 6.0 (2.1)

Daily duration of pain (n=208)
Mean (sd) 2.3 (1.4)

Hours after collision until onset of neck symptoms,
hours (n=209)
Median (P25, P75) 0 (0, 3)

Headache intensity (n=211)
Mean (sd) 5.0 (2.7)

Neck stiffness (n=211)
Mean (sd) 6.2 (2.6)

Severity of restriction of neck movements (n=211)
Mean (sd) 5.0 (2.3)

Extent of neck pain (n=209)
Mean (sd) 3.5 (2.8)

Severity of paresthesia in the arms (n=210)
Mean (sd) 3.0 (2.7)

Use of medication since collision (n=211)
Yes 120 (60%)

Concentration symptoms (n=211)
Mean (sd) 4.5 (2.9)

Difficulty reading (n=211)
Mean (sd) 4.0 (2.8)

Dizziness (n=210)
Mean (sd) 3.8 (2.9)

Sleep disturbance (n=211)
Yes 116 (55%)

Tampa Scale on kinesiophobia score (n=211)
Mean (sd) 40.5 (8.6)

Median (P25, P75) 41 (34, 47)

FIGURE 2. Kaplan-Meier curve of duration of symptoms in
four groups (n = 211) defined by quartiles of the TSK-DV score.
The positions of the curves correspond to the quartiles, the
lowest curve being that for subjects with a TSK-DV below P25.
Vertical slashes show censored observations.
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no relation between kinesiophobia and the results on the
FCE, future research on the role of kinesiophobia in neck
pain after motor vehicle collisions should use a disability
outcome.43 Because the TSK was constructed for back
pain, it should perhaps be adjusted when used for neck
pain. Future research should examine which fears are
specific to patients with traumatic neck pain. Further-
more, research on pain catastrophizing and its relation
with neck pain after motor vehicle collisions should be
conducted.

In summary, a higher TSK score was found to be
associated with a longer duration of neck symptoms, but
this relationship ceased to be significant after correction
for early subjective symptoms. With knowledge of early
symptoms at hand, the information on early kinesiopho-
bia does not improve our ability to predict the duration of
neck symptoms after motor vehicle collisions.

REFERENCES
1. Berry H. Chronic whiplash syndrome as a functional disorder. Arch

Neurol. 2000;57:592–594.
2. Cassidy JD, Carroll LJ, Cote P, et al. Effect of eliminating

compensation for pain and suffering on the outcome of insurance
claims for whiplash injury. N Engl J Med. 2000;342:1179–1186.

3. Ferrari R. Whiplash cultures. Can Med Assoc J. 1999;161:368.
4. Ferrari R, Kessels RP. Whiplash controversy. Neuropsychiatry

Neuropsychol Behav Neurol. 2002;15:220–224.
5. Pearce JM. The myth of chronic whiplash syndrome. Spinal Cord.

1999;37:741–748.
6. Ferrari R. Whiplash: review of a commonly misunderstood injury.

Am J Med. 2002;112:162–163.
7. Lovell ME, Galasko CS. Whiplash disorders: a review. Injury.

2002;33:97–101.
8. Koelbaek JM, Graven-Nielsen T, Schou OA, et al. Generalised

muscular hyperalgesia in chronic whiplash syndrome. Pain.
1999;83:229–234.

9. Allen ME, Weir-Jones I, Motiuk DR, et al. Acceleration perturba-
tions of daily living. A comparison to ‘‘whiplash.’’ Spine.
1994;19:1285–1290.

10. Borchgrevink GE, Stiles TC, Borchgrevink PC, et al. Personality
profile among symptomatic and recovered patients with neck sprain
injury, measured by MCMI-I acutely and 6 months after car
accidents. J Psychosom Res. 1997;42:357–367.

11. Ferrari R. The Whiplash Encyclopedia. The Facts and Myths of
Whiplash. Gaithersburg, MD: Aspen Publishers, Inc.; 1999.

12. Radanov BP, Di Stefano G, Schnidrig A, et al. Role of psychosocial
stress in recovery from common whiplash. Lancet.
1991;338:712–715.

13. Malleson A. Whiplash and Other Useful Illnesses. Montreal: McGill-
Queen’s University Press; 2002.

14. Barsky AJ, Borus JF. Functional somatic syndromes. Ann Intern
Med. 1999;130:910–921.

15. Drottning M, Staff PH, Levin L, et al. Acute emotional response to
common whiplash predicts subsequent pain complaints. Nord J
Psychiatry. 1995;49:293–299.

16. Scholten-Peeters GG, Verhagen AP, Bekkering GE, et al. Prognostic
factors of whiplash-associated disorders: a systematic review of
prospective cohort studies. Pain. 2003;104:303–322.

17. Kori SH, Miller RP, Todd DD. Kinisophobia: a new view of
chronic pain behavior. Pain Management. 1990;3:35–43.

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

19. Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in
chronic musculoskeletal pain: a state of the art. Pain. 2000;85:
317–332.

20. Picavet HS, Vlaeyen JW, Schouten JS. Pain catastrophizing and
kinesiophobia: predictors of chronic low back pain. Am J Epidemiol.
2002;156:1028–1034.

21. Borchgrevink GE, Kaasa A, McDonagh D, et al. Acute treatment of
whiplash neck sprain injuries. A randomized trial of treatment
during the first 14 days after a car accident. Spine. 1998;23:25–31.

22. Rosenfeld M, Gunnarsson R, Borenstein P. Early intervention in
whiplash-associated disorders: a comparison of two treatment
protocols. Spine. 2000;25:1782–1787.

23. Scholten-Peeters GG, Bekkering GE, Verhagen AP, et al. Clinical
practice guideline for the physiotherapy of patients with whiplash-
associated disorders. Spine. 2002;27:412–422.

24. Sterling M, Kenardy J, Jull G, et al. The development of
psychological changes following whiplash injury. Pain. 2003;106:
481–489.

25. NederhandMJ, IJzermanMJ, Hermens HJ, et al. Predictive value of
fear avoidance in developing chronic neck pain disability: con-
sequences for clinical decision making. Arch Phys Med Rehabil.
2004;85:496–501.

26. Vlaeyen JW, Kole-Snijders AM, Boeren RG, et al. Fear of
movement/(re)injury in chronic low back pain and its relation to
behavioral performance. Pain. 1995;62:363–372.

27. Goubert L, Crombez G, Damme SV, et al. Confirmatory factor
analysis of the Tampa Scale for Kinesiophobia: invariant two-factor
model across low back pain patients and fibromyalgia patients. Clin
J Pain. 2004;20:103–110.

28. Kalbfleish JD, Prentice RL. The Statistical Analysis of Failure Data.
New York: Wiley; 1980.

29. Cote P, Hogg-Johnson S, Cassidy JD, et al. The association between
neck pain intensity, physical functioning, depressive symptomatol-
ogy and time-to-claim- closure after whiplash. J Clin Epidemiol.
2001;54:275–286.

30. Buitenhuis J, Spanjer J, Fidler V. Recovery from acute whiplash: the
role of coping styles. Spine. 2003;28:896–901.

31. Suissa S, Harder S, Veilleux M. The relation between initial
symptoms and signs and the prognosis of whiplash. Eur Spine J.
2001;10:44–49.

32. Harder S, Veilleux M, Suissa S. The effect of socio-demographic and
crash-related factors on the prognosis of whiplash. J Clin Epidemiol.
1998;51:377–384.

33. Mayou R, Bryant B. Outcome of ‘‘whiplash’’ neck injury. Injury.
1996;27:617–623.

34. Arntz A, van Eck M, Heijmans M. Predictions of dental pain: the
fear of any expected evil is worse than the evil itself. Behav Res Ther.
1990;28:29–41.

35. Crombez G, Eccleston C, Baeyens F, et al. Attention to chronic pain
is dependent upon pain-related fear. J Psychosom Res. 1999;47:
403–410.

36. Ferrari R. Whiplash and symptom amplification. Pain.
2001;89:293–295.

37. Minton R, Murray P, Stephenson W, et al. Whiplash injury: are
current head restraints doing their job? Accid Anal Prev.
2000;32:177–185.

38. Morris F. Do head-restraints protect the neck from whiplash
injuries? Arch Emerg Med. 1989;6:17–21.

39. Ferrari R. Putting head restraints to rest. Accid Anal Prev.
2001;33:685–686.

40. Pietrobon R, Coeytaux RR, Carey TS, et al. Standard scales for
measuring of functional outcome for cervical pain or dysfunction.
Spine. 2003;27:515–522.

41. Hoving JL, O’Leary EF, Niere KR, et al. Validity of the Neck
Disability Index, Northwick Park Neck Pain Questionnaire, and
problem elicitation technique for measuring disability associated
with whiplash-associated disorders. Pain. 2003;102:273–281.

42. Swartzman LC, Teasell RW, Shapiro AP, et al. The effect of
litigation status on adjustment to whiplash injury. Spine.
1996;21:53–58.

43. Reneman MF, Jorritsman W, Dijkstra SJ, et al. Relationship
between kinesiophobia and performance in a functional capacity
evaluation. J Occup Rehabil. 2003;13:277–285.

Clin J Pain � Volume 22, Number 3, March/April 2006 Kinesiophobia Acute Whiplash

r 2006 Lippincott Williams & Wilkins 277


