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The clinical course over the first year of Whiplash
Associated Disorders (WAD): pain-related disability
predicts outcome in a mildly affected sample
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Abstract

Background: Different recovery patterns are reported for those befallen a whip-lash injury, but little is known about
the variability within subgroups. The aims were (1) to compare a self-selected mildly affected sample (MILD) with a
self-selected moderately to severely affected sample (MOD/SEV) with regard to background characteristics and
pain-related disability, pain intensity, functional self-efficacy, fear of movement/(re)injury, pain catastrophising, post-
traumatic stress symptoms in the acute stage (at baseline), (2) to study the development over the first year after the
accident for the above listed clinical variables in the MILD sample, and (3) to study the validity of a prediction
model including baseline levels of clinical variables on pain-related disability one year after baseline assessments.

Methods: The study had a prospective and correlative design. Ninety-eight participants were consecutively
selected. Inclusion criteria; age 18 to 65 years, WAD grade I-II, Swedish language skills, and subjective report of not
being in need of treatment due to mild symptoms. A multivariate linear regression model was applied for the
prediction analysis.

Results: The MILD sample was less affected in all study variables compared to the MOD/SEV sample. Pain-related
disability, pain catastrophising, and post-traumatic stress symptoms decreased over the first year after the accident,
whereas functional self-efficacy and fear of movement/(re)injury increased. Pain intensity was stable. Pain-related
disability at baseline emerged as the only statistically significant predictor of pain-related disability one year after
the accident (Adj r2 = 0.67).

Conclusion: A good prognosis over the first year is expected for the majority of individuals with WAD grade I or II
who decline treatment due to mild symptoms. The prediction model was not valid in the MILD sample except for
the contribution of pain-related disability. An implication is that early observations of individuals with elevated levels
of pain-related disability are warranted, although they may decline treatment.
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Background
About 50% fail to recover after a whiplash occurrence
[1] why prospective studies on prognostic factors for re-
covery are urgent. An early identification of individual’s
prognosis according to evidence-based clinical predic-
tion rules [2] may contribute to tailored management
in accordance with identified factors in the acute and
subacute phases. However, the current evidence is not
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reproduction in any medium, provided the or
sufficiently robust since most studies are exploratory in
nature, and few of identified prognostic models have been
externally validated in new and independent cohorts [3].
Based on up-to-date evidence initial high pain inten-

sity [4,5] and pain-related disability [1,4] are the most con-
sistent prognostic factors for prolonged disability. There is
preliminary evidence that central hyper-excitability or
signs of central sensitization predict recovery [3]. Among
psychological factors there is preliminary evidence that
low self-efficacy, symptoms of post-traumatic stress, pain
catastrophising, depressed mood, and fear of movement/
(re)injury have predictive value [1,6]. Recent studies
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propose that functional self-efficacy [7] and fear of move-
ment/(re)injury [8] mediates the relationship between pain
and disability.
A limitation with current evidence is the lack of re-

ports on how prognostic factors identified in the acute
phase develop over time [3], and the significance of
changes, or lack of changes in these factors, for recovery.
Cohort studies indicate that most recovery occurs in the
first 2 to 3 months after the accident [4], and different
recovery patterns have been reported for subgroups with
(1) initial mild and negligible pain, (2) initial moderate
pain and pain-related disability, and (3) initial severe
pain and pain-related disability [9]. Nevertheless, a com-
mon clinical apprehension built on experiences from
physicians and physiotherapists is that individuals who
report mild pain in the acute phase do to some extent
return later to health care with complaints of increased
symptoms and pain-related disability. Since there may
be variation not yet uncovered within each of the sub-
groups a new approach would be to study the develop-
ment over the first year after the injury and validate
established prognostic factors for each subgroup separ-
ately. This could add essential knowledge on prognostic
factors for recovery as well as prolonged disability.
During recruitment to a recent randomised controlled

trial (RCT) [10] aiming to evaluate effects of a psycho-
logically informed early management intervention after
whiplash, we identified individuals declining participa-
tion due to mild symptoms of pain and disability 2 to
4 weeks after the accident. These individuals were asked
for participation in the current longitudinal study which
aimed to compare a self-selected mildly affected sample
(MILD) with a self-selected moderately to severely af-
fected sample (MOD/SEV) with regard to background
characteristics and pain-related disability, pain intensity,
functional self-efficacy, fear of movement/(re)injury, pain
catastrophising, post-traumatic stress symptoms in the
acute stage (at baseline). For the MILD sample we also
aimed to study the development over the first year after
the accident for the above listed clinical variables includ-
ing the proportion of participants who reported a clini-
cally relevant deterioration in pain-related disability.
Finally, the validity of a prediction model including base-
line levels of pain-related disability, pain intensity, func-
tional self-efficacy, fear of movement/(re)injury, pain
catastrophising, post-traumatic stress symptoms on pain-
related disability 12 months after baseline assessment was
studied.

Methods
Study design
The study had a prospective, longitudinal, and correla-
tive design to study changes over time and prediction.
Assessments were performed at baseline (2–4 weeks
after the accident) and at 3, 6, and 12 months follow-
ups. In addition, a cross-sectional comparison with an-
other subsample was done at baseline. According to
Swedish law studies using questionnaires without any
intervention were not required to be reviewed by the
ethic board at this point in time. However, The Regional
Ethics Committee in Uppsala, Sweden approved the
study protocol (2005:098). Information to participants,
obtainment of consent, and other research procedures
adhered to the Declaration of Helsinki.

Setting and participants
Ninety-eight participants were recruited from the emer-
gency wards at two hospitals in Uppsala (University hos-
pital) and Västerås (Regional county hospital) in Sweden
between January 2007 and December 2009. Follow-ups
were completed in December 2010. Eligibility criteria
were; age 18 to 65 years, fulfilled criteria for the diagno-
sis of WAD grade I and II [11] established by a physician
on the emergency ward within 72 hours from the acci-
dent, satisfactory Swedish language skills, and subjective
report of not being in need of further treatment due to
mild pain and disability 2–4 weeks after the accident.
For more details is referred to Figure 1.
The sample size was determined by the number of pa-

tients giving informed consent to be contacted for re-
search purposes within two weeks from the accident and
subjectively reported being in no need of treatment due
to mild pain and disability. We estimated a priori that a
sample size of 98 participants would allow for testing re-
gression with 6 predictors when assuming a medium-
size relationship between independent and dependent
variables and α = 0.05 and β = 0.20 [12].

Selection and procedures
A consecutive selection was done meaning that all individ-
uals attending the emergency wards during the scheduled
time period underwent a physical examination to establish
the WAD grade. Those eligible i.e. WAD grade I and II,
received oral and written information about the RCT from
an emergency nurse. They were given standardized, writ-
ten self-management instructions for handling of common
physical symptoms in WAD [13]. Within two weeks from
the accident, individuals giving consent for being con-
tacted by the study co-ordinator (second author) were
contacted by telephone. Those who declined participation
in the RCT due to no need of further treatment and mild
residual symptoms were informed about the current
study. Provided verbal agreement, written information
and baseline measures were distributed by ordinary mail.
Participants were encouraged to return the questionnaires
immediately, but no later than 4 weeks after the accident
for the reason of capturing baseline data from the acute
stage. Forty of 145 eligible individuals failed to return



Assessed for eligibility
n = 392 

Excluded* n = 247

Included/Returned baseline 
questionnaires n = 98 

Returned 6 months follow-up
questionnaires n = 77 

Did not return
questionnaires n = 21
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Did not return
questionnaires n = 16

Returned 12 months follow-up
questionnaires n = 73 
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comparison group

n = 55 

Figure 1 Diagram over the participant flow through recruitment, baseline assessment, 3-, 6- and 12-month follow-ups.

Åsenlöf et al. BMC Musculoskeletal Disorders 2013, 14:361 Page 3 of 9
http://www.biomedcentral.com/1471-2474/14/361
baseline questionnaires despite two reminders. The mail
procedure was repeated at 3, 6, and 12 months for all
participants who returned the baseline questionnaires
(Figure 1).

Variables and measures
Pain-related disability was measured with the Swedish
version of The Pain Disability Index (PDI) [14-17] that is
a 7-item inventory designed to measure interference
with role-functioning due to persistent pain. A general
disability score ranging from 0 to 70 was calculated by
summing scores of the seven items. Higher scores indi-
cate higher disability. Acceptable psychometric proper-
ties have been reported for samples with persistent pain
and WAD [14,15,18].
Pain intensity was operationalised as the average pain

intensity experienced over the past two weeks, which
was scored on a numerical rating scale (NRS) with an-
chors 0 (no pain) and 10 (worst pain imaginable/unbear-
able pain). The validity of NRS for pain intensity ratings is
well documented and findings include positive, significant
correlations with other measures of pain intensity [19].
Self-efficacy in performing common everyday life activities

(functional self-efficacy) was measured by the Swedish
version of The Self-Efficacy Scale (SES) [17,20]. The SES
measures the strength of perceived self-efficacy in per-
forming 20 common everyday life activities. A general
self-efficacy score ranging from 0 to 200 was calculated
computed by summing ratings of the 20 activities. Higher
scores indicate higher self-efficacy. The Swedish version of
SES has shown good reliability in patients with whiplash
associated disorder WAD [18].
Fear of movement and (re)injury was measured by the

Swedish version of the Tampa Scale of Kinesiophobia
(TSK) [17,21]. A total score ranging from 17 to 68 was
calculated where a higher total sum indicates more fear.
The Swedish version of TSK has shown good reliability
in patients with whiplash associated disorders [22].
Pain catastrophising was measured with the catastro-

phising subscale (6 items) from the Coping Strategies
Questionnaire (CSQ) [23]. The sum of the 6 items was
calculated to a sum score ranging from 0 to 36. Higher
scores indicate higher frequency of catastrophic think-
ing. The Swedish version of CSQ has shown high in-
ternal consistency [24].
Post-traumatic stress symptoms was measured with the

Impact of Event Scale (IES) [25]. The IES consists of 15
in which the patient is asked to report the occurrence of
symptoms during the past seven days on four-point
scales. High values indicate severe symptoms. A total
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IES-score was calculated, ranging from 0 through 75.
The IES has been reported a valid measure of post trau-
matic stress reactions [26].

Data management and statistical analysis
All data were analysed in the IBM SPSS Statistics© ver-
sion 20.0. Included in the analyses were those with com-
pleted questionnaires from all time points. To avoid
‘mass imputation’, it was decided to exclude question-
naires where >25% of the items were missing. Missing
values within the separate questionnaires were substituted
with the median of each individual’s observed item scores.
The total amount of questionnaires with occasional miss-
ing items for all measures during all assessments were
n = 7. Absolute p-values are reported and the level for
statistical significance was set at ≤ .05. The two samples
were described and compared using descriptive statistics,
chi-square tests and Mann Whitney U tests. The Friedman
test was used to analyse statistical changes over time. The
cut-off for a clinically relevant deterioration in pain-
related disability over the first year was set to ≥ 11 points
on the PDI according to a previous study [27]. Pearson’s
product–moment correlation (r) was used to examine the
associations between the outcome (pain related disability)
assessed at 12 months follow-up, and the potential predic-
tors assessed at baseline. Core assumptions of linearity
were checked before performing the linear regression ana-
lysis i.e. independence of the residuals, normally distrib-
uted residuals and constant variance of the residuals.
Variables were then statistically checked for multicollinear-
ity, which resulted in variance inflated factors (VIF) be-
tween 1.4 and 1.8. Hence no severe multicollinearity was
supposed to hazard the planned regression models. Mul-
tiple linear regression analysis with backward selection
was performed to regress pain-related disability at the 12-
month follow-up (y1:2) on baseline assessments of pain-
related disability (y1:1), pain intensity (y2:1), functional
self-efficacy (y3:1), fear of movement/(re)injury (y4:1), pain
catastrophising (y5:1), and post-traumatic stress symptoms
(y6:1). A forward selection was also performed. Both
methods resulted in equal results, and the backward selec-
tion method is presented in the results section. Finally, a
diagnostic check of the distribution of the residuals was
done with the Cook’s distance tests. One participant had
an extreme Cook’s distance (4.7) and was excluded from
further analyses.

Results
Three-hundred-and-ninety-two individuals with acute
WAD were assessed for eligibility, whereof 145 fulfilled
inclusion criteria for this study. Finally included were 98
participants, of who 73 provided data at the 12-month
follow-up. Those who did not provide any 12-month
data were not included in the regression analysis. They
did not differ statistically from those included with re-
spect to any of the study variables. See Figure 1.
Returned questionnaires with >25% missing items in an

individual questionnaire were excluded according to the a
priori criterion. The number of excluded questionnaires
was at baseline (n = 2), at 3-month follow-up (n = 3), at
6-month follow-up (n = 1), and at 12-month follow-up
(n = 1).
The background characteristics of the (MILD) sample

are presented in Table 1 together with data for the com-
parison sample (MOD/SEV).
The MILD sample had a significantly less proportion

of individuals with WAD-grade II compared to the
MOD/SEV sample. They reported a significantly lower
level of physical activity and better health status before
the accident. A higher proportion of the MOD/SEV sam-
ple had experienced a previous road accident.
The MILD sample reported lower levels of pain-

related disability, pain intensity, fear of movement/(re)
injury, pain catastrophising, post traumatic stress symp-
toms, and higher level of functional self-efficacy com-
pared to the MOD/SEV sample (Table 1).
From baseline to the 12-month follow-up pain-related

disability, pain catastrophising, and post traumatic stress
symptoms statistically decreased in the MILD sample,
whereas functional self-efficacy and fear of movement/(re)
injury increased. Pain intensity was stable. See Table 2.
Four participants deteriorated 11 or more points on

the PDI from baseline to 12-month follow-up, indicating
that 5% of the MILD sample experienced a clinically
relevant increase in pain-related disability. Six partici-
pants improved 11 or more points in the PDI and 31
participants reported no disability at all after twelve
months.
Bivariate correlations between study variables at base-

line and pain-related disability at the 12-month follow-
up are reported in Table 3.
The final multiple linear regression model with back-

ward selection showed that pain-related disability at
baseline was the only salient predictor of pain-related
disability at the 12-month follow-up, Adjusted R2 .66, F
(1, 69) = 139.8, p < .0001. Statistics for the initial and
final models respectively are reported in Table 4.

Discussion
This is one of the first studies intending to externally
validate findings from previous explorative studies on
prognostic factors in acute WAD in an initially self-
selected MILD sample. The MILD sample reported con-
sistently less imposition in all clinical variables compared
to the MOD/SEV sample. The MILD sample decreased
statistically in pain-related disability, pain catastrophis-
ing, and post traumatic stress symptoms over the first
year after the accident, whereas functional self-efficacy



Table 1 Participant characteristics and baseline values of variables included in the regression analysis

Mildly affected
sample MILD

Moderate/severely
affected sample
MOD/SEV

Test of statistical
difference between
groups

p-value

Gender (n = 98) (n = 55) .087 (Chi2 = 2.924, df = 1)

Female 52 (53.1%) 37 (67.3%)

Male 46 (46.9%) 18 (32.7%)

Age (years) (n = 98) (n = 55) .473 (t = −.72, df = 121)

Mean (standard deviation) 34.4 (11.4) 35.7 (10.3)

WAD-grade (n = 98) (n = 55) .004 (Chi2 = 8.089, df = 1)

I 48 (49.0%) 14 (25.5%)

II 50 (51.0%) 41 (74.5%)

Marital status (n = 95) (n = 54) .158 (Chi2 = 3.685, df = 2)

Married or cohabitants 50 (52.6%) 37 (67.3%)

Single 36 (37.9%) 16 (29.1%)

Living with parents 9 (9.5%) 2 (3.6%)

Education (n = 94) (n = 54) .56 (Chi2 = 7.579, df = 3)

Elementary school 13 (13.3%) 3 (5.5%)

High school 46 (46.9%) 25 (45.5%)

University 35 (37.2%) 27 (50.0%)

Physical activity level before accident (n = 98) (n = 55) <.001 (Chi2 = 21.2, df = 3)

≥5 times/week 18 (18.4%) 22 (40.0%)

2–4 times/week 39 (39.8%) 23 (41.8%)

0–1 times/week 41 (41.8%) 7 (12–7)%)

Never 0 3 (5.5%)

Health status before accident (n = 98) (n = 55) .019 (Chi2 = 9.907, df = 3)

Very good 41 (41.8%) 23 (41.8%)

Good 53 (54.1%) 22 (40.0%)

Somewhat good 4 (4.1%) 8 (14.5%)

Bad 0 2 (3.6%)

Depressed mood before accident (n = 94) (n = 55) .164 (Chi2 = 3.613, df = 2)

Never 77 (78.6%) 14 (73.7%)

Sometimes 17 (17.3%) 4 (21.1%)

Often 0 1 (1.8%)

Previous road accident, but no remaining symptoms (n = 95) (n = 55) .

Yes 9 (9.2%) 12 (21.8%) 036

No 86 (87.8%) 43 (78.2%) (Chi2 = 4.409, df = 1)

PDI (n = 98) (n = 55) <.001

Median (IQR) 3 (4) 21 (12) (z = −8.2)

Pain intensity NRS 0–10 (n = 94) (n = 55) <.001

Median (IQR) 2 (7) 5 (4) (z = −9)

SES (n = 97) (n = 55) <.001

Median (IQR) 187 (20) 162 (35) (z = −7.4)

TSK (n = 97) (n = 55) <.001

Median (IQR) 26.5 (6) 34 (30) (z = −5.8)
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Table 1 Participant characteristics and baseline values of variables included in the regression analysis (Continued)

CAT (n = 98) (n = 55) .009

Median (IQR) 2 (20) 7 (19) (z = −2.6)

IES (n = 98) (n = 55) <.001

Median (IQR) 23 (14) 35 (28) (z = −6.4)

PDI = Pain Disability Index (0-70), low scores indicate low disability.
Pain intensity (3 items 0-10), low scores indicate low pain intensity, control (1 item 0-10), low scores indicate low control.
SES = Self-Efficacy Scale (0-200), low scores indicate low efficacy expectations.
TSK = The Tampa Scale of Kinesiphobia (17-68), low scores indicate low fear.
CAT = The Coping Strategies Questionnaire (0-36). High scores indicate higher frequency of catastrophic thinking.
IES = Impact of Event Scale (0-75). High scores indicate severe symptoms.
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and fear of movement/(re)injury increased. Pain intensity
was low and stable. The reported changes were small on
a group level and the clinical importance can be ques-
tioned. We found that 5% of the sample reported a clin-
ically relevant deterioration in pain-related disability.
Although very few they may represent those patients de-
clining treatment in the acute phase, but reported to
show up in health care later on.
Pain-related disability at baseline emerged as the only

indicator of prognosis after 12 months. Hence the pre-
diction model was not valid in the MILD sample except
for the contribution of pain-related disability. Based on a
systematic review and meta-analysis, Walton et al. [5]
established a cut-off point of 5.5 of 10 on a visual
analogue pain scale, with pain greater than this ap-
proaching a sixfold increase in the risk of persistent pain
or disability over time. In our sample only 8 participants
(11%) reported pain intensity ≥ 5 on the NRS at baseline,
which could be one possible explanation of why pain did
not emerge as a predictor in this sample.
An ongoing discussion is whether psychological vari-

ables measured in close connection to the accident are
crucial for the prognosis, irrespective of levels of pain in-
tensity and disability. It is proposed that the most im-
portant changes come off during the course of the first
Table 2 Analyses of changes over the first year after whip-las

Outcome Baseline 3-month follow-up

Median (IQR) Median (IQR)

PDI n = 57 3 (5) 2 (5)

Pain Intensity n = 58 2 (2) 1 (2)

SES n = 57 188 (21) 190 (27)

TSK n = 55 27 (7) 28 (6)

CAT n = 57 4 (10) 3 (9)

IES n = 56 24 (17) 21.5 (16)

Note: N is based on those participants with completed questionnaires from all time
PDI = Pain Disability Index (0–70), low scores indicate low disability.
Pain intensity (3 items 0–10), low scores indicate low pain intensity, control (1 item
SES = Self-Efficacy Scale (0–200), low scores indicate low efficacy expectations.
TSK = The Tampa Scale of Kinesiphobia (17–68), low scores indicate low fear.
CAT = The Coping Strategies Questionnaire (0–36). High scores indicate higher frequ
IES = Impact of Event Scale (0–75). High scores indicate severe symptoms.
three months [4], and it is well established that psycho-
social factors play an important role for the transition
from subacute to chronic pain in other pain populations
[28]. Our study points to that those classified with WAD
grade I or II and subjectively mildly affected, already in
the acute phase reported lower levels in psychological
variables compared to those reported being moderately
to highly affected and in need of treatment. The mecha-
nisms behind the co-existence of low pain intensity, low
pain-related disability and low imposition of psycho-
logical variables is of great interest but there was no pos-
sibility to rule out the temporal relationship between
these variables in the acute stage in either of the sam-
ples. It has been proposed that psychological variables
mediate the relationship between pain intensity and dis-
ability in WAD [7,8] and this mediation may be stronger
when pain and disability are more severe. Theoretically,
behavioral learning principles [29] may explain how ex-
periences from previous accidents and pain conditions
shape the current experience of the WAD and the devel-
opment over time. For instance, recovery beliefs in the
acute phase are associated with prognosis [3], and may
be a result of such a previous learning process. Holm
and colleagues [30] found that persons who stated they
were less likely to make a full recovery were more likely
h occurrence (Friedman test)

6-month follow-up 12-month follow-up p-value

Median (IQR) Median (IQR) (Chi2, df)

2 (5) 1 (6) <.001 (24.7, 3)

1(2) 1 (2) .31 (3.5, 3)

192 (23) 191 (27) <.001 (26.4, 3)

28 (6) 29 (7) .007 (12.0, 3)

4 (10) 2 (7) <.001 (20.8, 3)

21 (15) 22 (15) <.001 (33.5, 3)

points.

0–10), low scores indicate low control.

ency of catastrophic thinking.



Table 3 Bi-variate associations between pain-related
disability (PDI) at 12 months and independent variables
at baseline

PDI at 12 months follow-up

Independent variable
at baseline

Pearson’s product–moment
correlation r

p-value

PDI n = 74 .667 <.001

Pain intensity n = 74 .453 <.001

SES n = 73 -.40 <.001

TSK n = 73 .299 .01

CAT n = 74 .209 .074

IES n = 74 .201 .086

Note: N is based on those participants with completed questionnaires from
baseline and 12 months follow up.
PDI = Pain Disability Index (0–70), low scores indicate low disability.
Pain intensity (3 items 0–10), low scores indicate low pain intensity, control
(1 item 0–10), low scores indicate low control.
SES = Self-Efficacy Scale (0–200), low scores indicate low efficacy expectations.
TSK = The Tampa Scale of Kinesiphobia (17–68), low scores indicate low fear.
CAT = The Coping Strategies Questionnaire (0–36). High scores indicate higher
frequency of catastrophic thinking.
IES = Impact of Event Scale (0–75). High scores indicate severe symptoms.
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to have high disability 6 months after the accident com-
pared to persons who stated that they were likely to
make a full recovery. We did not include any measure of
recovery beliefs in the present study, but consider the
possibility of positive recovery beliefs being a latent vari-
able for the perception of being in no need of further
treatments. The addition of this variable could have pro-
vided valuable information to our findings. The temporal
dimensions and complex interaction between pain inten-
sity, psychological variables and disability in the acute
stage should be further elucidated in future studies. An-
other option for future research is to study the moderat-
ing effect of background characteristics on outcome. A
somewhat surprising result was that the MILD reported
Table 4 Results from the multiple linear regression (backward

Model Predictors at baseline n = 73 B

1 PDI 0.85

Pain Intensity −0.28

SES −0.03

TSK −0.10

CAT 0.12

IES −0.12

6 PDI 0.80

Note:
PDI = Pain Disability Index (0–70), low scores indicate low disability.
Pain intensity (3 items 0–10), low scores indicate low pain intensity, control (1 item
SES = Self-Efficacy Scale (0–200), low scores indicate low efficacy expectations.
TSK = The Tampa Scale of Kinesiphobia (17–68), low scores indicate low fear.
CAT = The Coping Strategies Questionnaire (0–36). High scores indicate higher frequ
IES = Impact of Event Scale (0–75). High scores indicate severe symptoms.
proportionately lower levels of physical activity before
the accident. A suggestion for future research is to study
whether personal activity goals are related to perceived
needs of treatment and pain-related disability. A previ-
ous study identified several activity related stressors in
individuals with acute WAD [31] and knowledge is
needed on how personal activity demands affect out-
come and adaptation to the condition.
There are some important limitations with this study

which are necessary to consider when interpreting the
results. The sample was partly self-selected based on
subjective statements of being mildly affected and in no
need of treatment, which threatens the external validity
of the results to those mildly affected without being
under considerations for treatments within a random-
ized trial. Nevertheless, the systematically collected clin-
ical data at baseline confirmed participants’ statements
of being mildly affected, at least on a group level. Our
prediction model was based on one point in time mea-
sures, whereas Sterling and colleagues [3] accentuate the
value of inclusion of time-changing variables for the
study of prognostic factors. We considered the inclusion
of change scores in our predictive model, but did not
find it motivated since changes over time were small. In-
stead we stayed with our initial research question of val-
idation of previously identified predictors of prognosis in
this particular subsample. The risk of floor effects in the
pain intensity and pain-related disability measure should
also be considered. Particularly in connection to clinic-
ally relevant improvements, which has been reported to
11 points or more on the PDI [27]. Thirty-one partici-
pants reported a score of 0 on the PDI at the 12-month
follow-up. At first glance these were considered as re-
covered, but there is a possibility that the PDI may not
be sensitive enough to capture variations in mild re-
sidual disability. Whether such variation is of clinical
) analysis

PDI at 12 months follow-up

β 95% CI for B p-value R2

−0.87 0.67 to 1.04 <.001 .69

−0.05 −1.28 to 0.73 .58

−0.05 −0.10 to 0.05 .50

−0.06 −0.34 to 0.147 .43

0.08 −0.11 to 0.35 .30

−0.12 −0.28 to 0.04 .15

0.82 0.66 to 0.93 <.001 .67

0–10), low scores indicate low control.

ency of catastrophic thinking.
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importance is though hard to rule out. The reliability of
the pain intensity measure can also be questioned.
Recalling average pain over a two-week window may
introduce recall bias [32]. For future studies it would be
more feasible to use a composite score of daily ratings
on pain intensity [33]. The study of how the MOD/SEV
sample developed over time and the validation of the pre-
diction model in this sample would have been of great
interest. However, only a small subsample (n = 19) was left
with minimal treatments (standard self-management in-
structions), which did not allow for any multivariate linear
regression analysis. Complete data from the RCT will be
reported in the near future. Finally, it is worth noting that
this study does not render any data on the causal influ-
ence on pain-related disability. Controlling for con-
founders is therefore not relevant at this stage [34].
Conclusions
According to this study one can expect a good prognosis
over the first year for the majority of individuals with
WAD grade I or II who perceive themselves in no need
of treatment in the acute stage. The MILD sample dif-
fered in outcomes i.e. self-reported pain intensity and
pain-related disability from those who perceived them-
selves in need of treatment. They also reported lower
imposition in psychological variables, and was charac-
terised by higher proportions of WAD grade I, self-
perceived good health status before the accident, and
lower levels of physical activity and previous experience
of a road accident. The prediction model was not valid
for the MILD sample. Pain-related disability emerged as
the only significant predictor. This study does not pro-
vide any established clinical prediction rule but points to
that an early observation of individuals with elevated
levels of pain-related disability is warranted, although
they not perceive themselves in need of treatment.
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