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Purpose: The inter-rater reliability of the Quebec
Task Force (QTF) classification system for Whiplash-
Associated Disorders (WAD) remains unknown. Our
objective was to determine the inter-rater reliability
of the WAD classification between an experienced
chiropractic clinician and two chiropractic residents.
Methods: We conducted an inter-rater reliability
study using baseline clinical data from 80 participants

Fiabilité inter-évaluateur de la classification établie par
le Groupe de travail du Québec sur les troubles associés
au coup de fouet cervical d’apparition récente

Objectif : La fiabilité inter-utilisateur du systeme de
classification des troubles associés au coup de fouet
cervical (TACF) établi par le Groupe de travail du
Québec (GTQ) demeure inconnue. Notre étude visait
a établir la fiabilité inter-évaluateur du systéeme de
classification des troubles associés au TACF utilisé
par un chiropraticien clinicien d’expérience et deux
résidents en chiropratique.

Méthodologie : On a effectué notre étude a l’aide de
données cliniques de départ sur 80 participants a un
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assessed for inclusion in a randomized clinical trial of
the conservative management of WAD grades I and I1.
We reported reliability using Cohen’s kappa (k) and 95%
confidence intervals (CI).

Results: The mean duration of WAD symptoms was
7.6 days (s.d.=5.2). In our study, the interrater reliability
of the WAD grade classification varied from k=0.04
(95% CI -0.04 to 0.12) to k=0.80 (95% CI 0.67 to 0.94).

Conclusion: Inter-rater reliability of the WAD
classification varied greatly across raters and may be
associated with the experience of the raters and with
their understanding of the criteria. Our results suggest
that clinicians may benefit from training to standardize
how they classify WAD. Furthermore, our results need
to be tested in a different sample of patients and with a
range of clinicians from different clinical disciplines.

(JCCA. 2021;65(2):186-192)

KEY WORDS: whiplash-associated disorder, neck pain,
classification, Quebec task force, diagnosis

essai clinique, a répartition aléatoire, sur le traitement
conservateur du TACF de stades I et I1. On a utilisé

le coefficient kappa (k) de Cohen et des intervalles de
confiance (IC) a 95 % pour évaluer la fiabilité.

Résultats : La durée moyenne des symptéomes du
TACF était de 7,6 jours (écart-type :5,2). La fiabilité
inter-utilisateur de la classification des TACF a varié de
k=0,04(ICa95 % —de0,04a0,12)ak=0,80(IC a
95 % de 0,67 a 0,94).

Conclusion : La fiabilité inter-utilisateur de la
classification des TACF a beaucoup varié d’un
évaluateur a ’autre; I’écart pourrait étre lié a
I’expérience de I’ évaluateur et a sa compréhension
des criteres de classification. Selon les résultats
de notre étude, les cliniciens pourraient bénéficier
d’une formation servant a normaliser leur méthode
de classification des TACF. Nos résultats devraient
étre confirmés par une autre étude utilisant un autre
échantillon de patients et un éventail de cliniciens
appartenant a diverses disciplines.

(JCCA. 2021;65(2): 186-192)
MOTS CLES : trouble associé au coup de fouet,

douleur cervicale, classification, groupe de travail du
Québec, diagnostic

Introduction

Whiplash is an acceleration-deceleration mechanism of
energy transfer to the neck. It is the most common injury
following motor vehicle collisions, affecting 83% of indi-
viduals injured in traffic collisions.! Whiplash is associat-
ed with clinical symptoms including neck pain, arm pain
and paresthesias, dizziness, and psychological distress.!
These symptoms are collectively known as whiplash as-
sociated disorders (WAD).? In North America, WAD is
common, with an estimated incidence of 600 per 100,000
people.’” The annual economic burden ranges in the bil-
lions of dollars depending on the country. In the United
States, the burden of whiplash injuries, including medical
care, disability, and sick leave is estimated at $3.9 billion
(USD) annually.? In 2007, the accident benefits paid by
Ontario insurers for WAD was reported to be $4.12 bil-
lion in Canadian dollars.®

J Can Chiropr Assoc 2021; 65(2)

The current evidence suggests that 50% of individuals
with WAD recover within three to six months of their in-
jury.” Of those who report symptoms at one-year post-col-
lision, 30-40% report mild to moderate levels of pain and
10-20% report moderate to severe pain.” In 1995, the
Quebec Task Force on Whiplash-Associated Disorders
proposed a classification system for grading WAD injur-
ies (Table 1).8 The system classifies patients using clinical
data collected during the history and physical examination
(including pain, decreased range of motion, point tender-
ness, neurological signs and fracture or dislocation).?

Although the Quebec Task Force classification is
commonly used to guide the management of WAD, its
inter-rater reliability remains unknown.”'? Little is known
about the clinical utility of the QTF classification. To our
knowledge, there is only one study that supports using
the QTF classification system to predict the prognosis of
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Table 1.
Quebec Task Force Whiplash Associated Disorders
Classification System®

Grades | Clinical Presentation

0 No complaint about the neck

No physical sign(s)
1 Neck complaint of pain, stiffness, or tenderness only
No physical sign(s)
) Neck complaint AND
Musculoskeletal sign(s)*
3 Neck complaint AND
Neurological sign(s)*
4 Neck complaint AND

Fracture or dislocation

* Musculoskeletal signs include decreased range of motion and point
tenderness.

A Neurologic signs include decreased or absent deep tendon reflexes,
weakness, and sensory deficits

WAD within 24 months of the injury’ the study suggest
that the prognosis worsens with increasing WAD grade."
Our objective was to determine the inter-rater reliability
of the Quebec Task Force classification system in pa-
tients with WAD I and WAD II by comparing the physical
examination ratings of an experienced clinician and the
chart review ratings of two chiropractic residents.

Methods

Design and study sample

We conducted a chart-based inter-rater reliability study.
Our study sample included participants enrolled in a ran-
domized clinical trial (RCT) investigating the effective-
ness of conservative management of patients with acute
grade I/Il WAD." Individuals were eligible for the RCT
if they made an insurance claim with a large Canadian
automobile insurer between February, 2008 and April,
2011 and resided or worked in the Greater Toronto Area,
Mississauga, Burlington, Cambridge, or Kitchener. Par-
ticipants enrolled in the RCT met the following inclusion
criteria: 1) 18 years or older; 2) diagnosed with Grade I or
Grade I WAD by the trial coordinator; 3) made an insur-
ance claim for physical injury within 21 days of the traffic
collision; 4) reported neck pain greater than or equal to
3 on a 0-10 Numerical Rating Scale; and 5) were able
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to communicate in English. Excluded individuals were
those with: 1) fracture/dislocation of the spine (Grade IV
WAD); 2) head trauma; 3) previous whiplash injury with-
in one year; 4) active systemic disease; 5) previous neck
surgery; and 6) previous care from a physiotherapist or
chiropractor for neck pain in the three months prior to
the collision.!® The study sample for this reliability study
included 80 randomly selected charts from potential par-
ticipants who consented to participate in the RCT.

Data used for the determination of WAD grade
Clinical data used in our reliability study was collected by
the same trial coordinator, a chiropractor with nine years
of clinical experience, who assessed potential participants
for their eligibility to the RCT. The trial coordinator was
trained in the grading of WAD. The trial coordinator used
standardized forms to collect baseline data and ensured
completeness of data collection. The data used to clas-
sify WAD grade included: 1) a pain diagram completed
by the participant'®; 2) clinical information describing
post-collision symptoms; 3) cervical spine range of mo-
tion; 4) results from cervical spine palpation; 5) results
from neurological examinations, and 6) neck pain intensi-
ty rated by the participants as well as disability measured
on the Whiplash Disability Questionnaire'.

Classification of WAD grade by raters

Our inter-rater reliability study involved three raters: the
trial coordinator who initially graded WAD when assess-
ing potential participants for the RCT and two chiro-
practors with two to three years of experience who were
completing their post-graduate residency in Chiropractic
Clinical Sciences. Both residents attended a training ses-
sion delivered by the trial coordinator where the structure
of the clinical chart and extraction tables were reviewed.
The Quebec Task Force classification system was pro-
vided, and five charts were used to pilot the WAD clas-
sification. The residents were not provided any training
regarding the application of the Quebec Task Force clas-
sification because it was assumed to be well understood
by the raters who underwent the same education at the
same institution.

The WAD grade assigned by the trial coordinator when
assessing study participants was used for this study for re-
liability. The residents received a randomly ordered series
of charts and classified WAD grade independently. They

J Can Chiropr Assoc 2021; 65(2)
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Table 2.
Patient characteristics
Variable N Mean Standard deviation | Minimum | Maximum
Age (years) 80 43.02 13.77 20.00 81.30
Days since injury 80 7.61 5.19 1.00 24.00
Neck pain intensity in past 24 hours (0-10) 80 5.89 1.97 2.00 10.00
Whiplash-related disability score — WDQ (0-130) 79* 51.90 30.00 4.00 116.00

* Composite disability score; WDQ: whiplash disability questionnaire
* Data for WDQ score was missing from the sample

were blinded to the WAD grading reported by the trial co-
ordinator and to each other’s ratings. Residents provided
a WAD grade for the participants once they reviewed the
charts.

Sample size

We estimated the sample size according to the method
described by Cantor.'* Based on a desired power of 0.80,
alpha level of 0.05 and a null reliability coefficient set at
0.85, a sample size of 69 charts was necessary. However,
due to availability of data and to improve precision of our
estimates, we used a sample size of 80 participants.

Data analysis

We computed an unweighted kappa (k) statistic and 95%
confidence intervals (CI) for each pair of raters (trial co-
ordinator and residents)."”> We performed all statistical an-
alyses using SAS statistical software (Version 9.1; SAS
Institute Inc, Cary, NC).

Ethics

The study was approved by the Ethics Institutional Re-
view Board of the Canadian Memorial Chiropractic Col-
lege and the University Health Network.

Results

Study sample

The mean age of the sample (n=80) was 43.0 years and
75.0% were women. On average, participants were as-
sessed 7.6 days after the collision (Table 2). The mean
intensity of neck pain was 5.9/10 (SD = 2.0) and the mean
level of disability measured on the Whiplash Disability
Questionnaire was 51.90/130 (SD =30.0). The charac-
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teristics of the sample from which the participants were
selected for our reliability are presented elsewhere.'®

Table 3.
Distribution of responses A: Rater 1 and Rater 2;
B. Rater 1 and Rater 3; C. Rater 2 and Rater 3.

A. Rater 1 and Rater 2 Rater 1

Rater 2 WADI | WADII | Total
WAD I Frequency 24 6 30
Percent 30.8 7.7 38.5
WADII  Frequency 1 47 48
Percent 1.3 60.3 61.5
Total Frequency 25 53 78
Percent 32.0 68 100
Rater 1
Rater 3 WADI | WADII | Total
WAD I Frequency 1 0 1
Percent 1.3 0 1.3
WADII  Frequency 24 54 78
Percent 30.3 68.4 98.7
Total Frequency 25 54 79
Percent 31.6 68.3 100
Rater 2 WADI | WADII | Total
WAD I Frequency 1 29 30
Percent 1.3 37.2 38.5
WADII  Frequency 0 48 48
Percent 0 61.5 61.5
Total Frequency 1 77 78
Percent 1.3 98.7 100
189
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Inter-rater reliability

Rater 1 (trial coordinator of primary RCT) classified 25
participants (31.2%) with WAD 1 and 55 (68.8%) with
WAD II. Rater 2 (chiropractic resident) classified 30 par-
ticipants (37.5%) with WAD 1, 48 (60.0%) with WAD II,
and 2 (2.5%) as WAD III. Rater 3 (chiropractic resident)
reported classified 1 participant (1.3%) with WAD I, 78
(97.5%) as WAD 1I, and 1 (1.3%) with WAD III (see
Table 3).

The percentage agreement between Rater 1 and Rater 2
was 89.0% and the inter-rater reliability was k=0.80 (95%
CI 0.67-0.94). The percentage agreement between Rater
1 and Rater 3 was 69.0% and the inter-rater reliability
was k=0.05 (95% CI -0.05-0.16). Finally, the percentage
agreement for Raters 2 and 3 was 63.0% and the inter-
rater reliability was k=0.04 (95% CI-0.04 to 0.12). WAD
III results were removed as that diagnosis was not present
in the original exam diagnoses.

Discussion

We measured the inter-rater reliability of the WAD clas-
sification system in a sample of participants with WAD
grade I and II. We compared the WAD grades of an ex-
perienced chiropractor who examined the potential clinic-
al trial participants with the grades extracted from clinical
files by two chiropractic residents with two to three years
of clinical experience. Our analysis showed important dif-
ferences in the inter-rater reliability. In fact, our results
suggest that the reliability of a well-known classification
system can vary significantly between clinicians with dif-
ferent levels of experience. Stynes'” performed a system-
atic review on classification of patients with low back-re-
lated leg pain. Of the 22 classification systems investi-
gated, six systems reported reliability with scores ranging
from not acceptable to great reliability. Varying levels of
experience were cited as a possible reason for the low re-
liability. It is possible that individuals with greater experi-
ence are better at classifying due to more exposure to the
classification systems.

The low inter-rater reliability in our study may be at-
tributable to several factors. First, raters likely had a dif-
ferent understanding of the WAD classification system
due to varying clinical experiences. Specifically, one rater
classified 97.5% of participants as suffering from WAD
grade II while the other two raters classified 68.8% and
60% of participants as WAD II. A published systematic
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review assessing the reliability and validity of clinical
prediction rules to screen for neck pain reported that inter-
rater reliability may be impacted by raters’ backgrounds,
experience and training.'® Second, two raters (chiropractic
residents) did not assess the participants in person; they
relied on the chart’s clinical data to classify WAD, where-
as the other rater (trial coordinator) assessed the patients
clinically. It is likely that in-person assessments provide
information that is not adequately captured by clinical
charts and/or WAD classification system such as facial
grimaces and may be used when classifying. The WAD
classification system is dependent exclusively on clinical
signs. Third, the criteria for WAD II [i.e., neck complaint
and musculoskeletal sign(s) (decreased range of motion
and point tenderness)] may be interpreted with ambiguity.
Upon further review one rater required the presence of
both “decreased range of motion” and “point tenderness”
to classify WAD II, whereas the other rater required only
one of the musculoskeletal signs to be present for WAD
II. The original classification by Spitzer et al. (1995) does
not specify how to operationalize the criteria. A modifi-
cation to the WAD classification system has been sug-
gested by Hartling ef al." to distinguish between Grade 11
cases with normal or limited ranges of motion. Previous
research supports poorer recovery in patients with both
decreased range of motion and point tenderness."

Strengths and limitations

Our study had strengths. First, WAD was graded in-
dependently by each rater. Second, the order of rating by
each rater for the 80 participant charts was randomized.
Third, we used a large sample size to improve the accur-
acy of data analyses. However, our study has some limit-
ations. The raters may be limited by their years of clinical
experience and the patient populations within their pri-
vate practices. There was also a small number of raters
involved in this study. The second and third raters were
restricted to written assessment notes to render their diag-
nosis. Although all relevant clinical information to make
the appropriate diagnosis were reported in the patient re-
cords, it is possible that non-verbal behaviors had an in-
direct impact on clinician ratings. This is a component of
the physical examination that may aid in diagnosing the
WAD grade had the raters observed the physical inter-
action.” Inter-rater reliability may have been improved
had the initial clinician-participant interaction been video
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recorded. Lastly, it is possible that the low reliability es-
timates computed in our study may have been due to the
low cell counts used for the kappa calculations.?! To our
knowledge, this is the first study assessing the inter-rater
reliability of Quebec Task Force WAD classification. It is
possible that the original WAD classification may be used
reliably by clinicians. Future research on the inter-rater
reliability of the classification system should ensure that
clinicians are well-trained in the use of the classification
to ensure consistent use of the WAD classification. Future
studies could also rely on clinicians with similar levels of
experience, however these results may not be generaliz-
able to all clinicians because their expertise and training
varies. Our results need to be tested in a different sample
of patients and with a range of clinicians from different
clinical disciplines. Additionally, future studies are need-
ed to investigate the validity and prognostic value of the
WAD classification. Finally, as the WAD classification
system is already widely adopted, educational measures
are needed to target current students, practitioners, and
researchers.

Conclusions

The inter-rater reliability of the WAD classification var-
ied greatly between raters. The inconsistency may be
associated with raters’ experience and understanding of
the WAD criteria. Our results suggest that clinicians may
benefit from training with clear operational definitions to
improve the reliability of the Quebec Task Force classifi-
cation of WAD. Further, this study highlights the need for
clarity in clinical criteria to ensure consistent use of the
classification system.
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