
Introduction

With the advent of clinical guidelines, evidence-based
practice and systematic review, the methods by which ill-
ness, injury and treatment interventions are evaluated have
come under increased scrutiny. Conditions require a vali-
dated assessment measure that is reliable, relevant, re-
sponsive, acceptable to patients, and as easily applicable
to routine practice settings as to research trials. The mea-
sure needs to be standardised, and its use needs to be
widespread to allow the comparison of data from different
studies.

There is a remarkable heterogeneity of definitions and
classifications of all clinical aspects related to neck pain
and whiplash injury, many of them developed for a single
study and not fully validated. The poor understanding of

pathogenesis, lack of objective signs and variable course
followed by many patients suffering whiplash injury may
have contributed to this. There is a paucity of trials on pa-
tients with neck pain when compared with low back pain,
where there are a number of measures that are used in rou-
tine practice (eg Oswestry low back pain and disability
questionnaire [7], Rowland disability scale [27], Waddell
disability index [34], Million index [24, 25]).

There are problems in evaluating the severity of neck
pain and related symptoms, both in the general population
[3, 4, 20, 22], and in those suffering from whiplash [21,
32]. Clinical findings do not correlate well with subjective
symptoms [18, 34], and radiographic [31] and MRI exam-
ination [28] can be inconclusive. As pain is the predomi-
nant symptom, assessment (and therefore the design of an
outcome measure) is difficult due to the varied input of
physical, psychological, social and emotional factors. The
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interplay between these factors is well established in low
back pain [19], with a similar complex relationship in neck
pain following whiplash injury.

The aim of this study was to review the suitability of
measures available for assessing neck pain, and to com-
pare three different outcome measures in a large group of
patients presenting for medicolegal reporting following
isolated whiplash injury.

Materials and methods

Reports of 277 patients with isolated whiplash injuries examined
for medicolegal reporting (by the senior author) between 9 months
and 5 years after injury (average 21 months) were analysed. The
outcome following whiplash injury was assessed using three scor-
ing systems.

The neck disability index (NDI) [32] is a validated scoring sys-
tem for functional outcome, derived from the Oswestry low back
pain disability questionnaire [7]. It combines pain and disability in
a self-administered 10-item questionnaire with a maximum score
of 50. Results are doubled to create a percentage (0% normal,
100% maximum disability in every category). All reports con-
tained a record of the NDI.

The scaled version of the general health questionnaire (GHQ)
[12] is a self-administered screening questionnaire designed for
use in consulting situations to detect psychiatric disorder. It has 
28 questions in four subscales that cover somatic symptoms, anxi-
ety and insomnia, social dysfunction and severe depression. The
clinician scores the questionnaire (using the 0–0-1–1 scoring
method described by Goldberg and Hillier) to give a result be-
tween 0 (normal) and 28. A threshold score of 5/6 is 80% sensitive
and 89% specific for a diagnosable psychiatric disorder. The ques-
tionnaire is printed on coloured paper, which is more acceptable to
patients. All reports contained a record of the GHQ.

The Gargan and Bannister grade (GBG) [10] is a simple, re-
producible, validated classification based on the severity of symp-
toms. The GBG was not recorded in the original report, but was
derived from the symptoms recorded. Blind repeat testing was per-
formed to validate the method of grade allocation. For ease of
analysis, the GBG was recorded as 1–4 rather than the original
A–D.

Statistics

Statistical analysis was performed using SPSS. The asso-
ciations between the outcome measures were assessed us-
ing Spearman’s rank correlation coefficient (Spearman’s
rho) for non-parametric data, as one of the scoring sys-
tems records ordinal data (GBG), and the others are not
normally distributed. The significance of any association
was determined using a two-tailed t -test.

Results

The mean and standard deviation of the three measures is
shown in Table 1. There is a highly significant association
between the physical outcome scales (Table 2, Fig. 1) and
also between the physical and psychological outcome
scales (Table 2, Figs. 2, 3).

Discussion

This study involves a large cohort of patients who are pur-
suing compensation following isolated whiplash injury.
This is clearly a selected group, biased towards those with
poor outcome, but this does not prevent the comparison of
different methods of outcome assessment.
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Table 1 Descriptive statistics

Outcome measure Mean SD

NDI (%) 39.9 17.8
GBG (1–4) 3.1 0.7
GHQ (0–28) 10.0 8.0

Table 2 Correlation of outcome measures

Outcome measures compared Spearman’s rho P value

NDI and GBG (Fig. 1) 0.72 <0.01
NDI and GHQ (Fig. 2) 0.58 <0.01
GBG and GHQ (Fig. 3) 0.50 <0.01

Fig. 1 Correlation of NDI and GBG

Fig. 2 Correlation of NDI and GHQ



The results demonstrate a significant association be-
tween these three outcome measures, each very different
in design. It is not possible using Spearman’s rho to deter-
mine the proportion of the variability that is attributable to
the relationship. The closest association occurs between
the two measures that concentrate on the physical features
of the disorder (NDI and GBG). The highly significant as-
sociations between these physical measures and the GHQ
are harder to explain.

Studies of the various back pain disability scales have
demonstrated similar correlations between measures of
pain and physical function and measures of emotional and
cognitive function, with coefficients between 0.3 and 0.7
[19]. While it is recognised that there is poor understand-
ing of the physical basis for the symptoms associated with
whiplash injury, it is apparent that in many cases there is
a non-organic element. There is conflicting evidence in
the literature as to whether the pain and disability ad-
versely affect the psychological state of the patient, or
whether pre-existing psychological stress increases re-
striction in activity or biases the reporting of disability.

Gargan et al. [11] showed that a secondary psycholog-
ical disorder followed whiplash injury that did not remit
within two years and Squires et al. [30] showed that this
persisted after 15 years, but a history of psychological or
anxiety disorder prior to injury is also strongly associated
with poor outcome [13]. Van der Donk et al. [31] showed
that neuroticism is a more powerful determinant of neck
pain than radiological signs of disc degeneration or os-
teoarthritis in the general population. It is likely that this
association following whiplash injury is the result of a
combination of primary and secondary effects.

When assessing outcome after whiplash injury, it is im-
portant to consider the presence (and definition) of chronic
neck pain in the general population. This is a frequent
symptom, particularly in women [3, 4, 20, 22] and is an im-
portant cause of sickness absenteeism [6]. The definition of
chronic neck pain is inevitably arbitrary and often vague.

Lawrence [20] found that neck and shoulder pain was
present in 9% of males and 12% of females in the UK.
Three times this number reported symptoms at some time
in the past. Bovim et al. [3] defined chronic neck pain as
“troublesome neck pain for more than 6 months of the
previous year”. In 7,500 Norwegian adults selected ran-
domly from the general population, 13.8% of respondents
(10% of males, 17% of females) fell into this group. The
gender difference was significant, and there was a signifi-
cant increase with age in both sexes, so that more than
25% of females over 50 years old reported chronic neck
pain. This broad definition fails to distinguish accurately
between trivial and disabling conditions.

Makela et al. [22] defined “chronic neck syndrome” if
there was a convincing history of severe longstanding neck
pain that had manifested symptoms in the last month, a
documented history of previously diagnosed neck syn-
drome with objective signs on examination, or mild or
moderate neck pain with objective signs at examination.
Out of 7,217 Finnish adults from the general population,
9.5% of men and 13.5% of women fell into this definition.
A history of injury to the back, neck or shoulder was
strongly associated with the syndrome. Industrial or agri-
cultural employment, obesity and smoking had significant
association. Mental stress at work was more closely asso-
ciated than physical stress. Current neck pain of short du-
ration was not considered a “neck syndrome”. Intra-ob-
server reliability was good, but there was considerable
variation between examiners due to a substantial differ-
ence in the diagnostic threshold.

Cote et al. [4] used the chronic pain questionnaire [33]
to stratify pain subjects into subgroups with varying levels
of pain severity, duration and dysfunctional behaviour.
They found a lifetime prevalence of neck pain in
Saskatchewan adults of 67%, and a 6 month prevalence
ranging from 39% for low intensity, low disability neck
pain to 5% for severely limiting, intense disabling pain.

Considering the frequent occurrence of chronic neck
pain in the general population and the difficulty in defin-
ing its severity, it is no surprise that the classification of
outcome following whiplash injury is both difficult and
controversial.

A variety of assessment tools have been developed for
use in patients that have suffered whiplash injury, subse-
quent to the measures used in this study [2, 18, 21, 26, 29,
35]. Many of these involve self-assessment questionnaires,
which are a convenient and reproducible measure of sub-
jective symptoms. Self-report is the only reliable method
of pain measurement [17]. The measures vary widely,
from those that cover all the complex aspects of the com-
plaint but may be impractical for common use, to those
that are simple and easy to use (by patients and clinicians)
but may underestimate the breadth of symptoms and func-
tional impairment, compromising validity and reliability.

All the measurement tools include a measure of pain –
the predominant symptom for most patients. Physical im-
pairment and resulting disability (which are related to
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Fig. 3 Correlation of GBG and GHQ



pain, but not strongly correlated [34]) are an important
consideration, and are usually included. Psychological,
social and emotional well-being and quality of life can
also be measured by questionnaire.

Many of the published scoring systems are remarkably
similar. Parmar and Raymakers [26] produced a simple
scoring system based on symptoms (scored 0–3) that is al-
most identical to the Gargan and Bannister grade [10]
(scored A–D). Leak et al. [21] adapted the Oswestry dis-
ability questionnaire [7] in a similar fashion to the NDI
[32], to produce the Northwick Park neck pain question-
naire (NPQ). It also contains 10 five-part questions, and is
scored as a percentage. It has no features that make its use
preferable to the NDI, which was developed first.

The Quebec task force [29] attempted to “propose def-
initions and classifications that would facilitate evaluation
of research and be helpful to the clinician”. The group
produced a complex definition of whiplash injury and
whiplash associated disorders (WAD), and classified pa-
tients into 5 groups at clinical presentation based on a
mixture of symptoms and signs (Table 3).

The task force limited itself to patients in groups 1–3.
The group definitions are simple to apply, but the com-
bining of symptoms and signs raises questions of validity
[9]. The subjects studied were from a selected subpopula-
tion, no formal assessment of recovery was made and un-
substantiated conclusions were reached [8]. However, one
study has shown that the classification has prognostic
value and recommends its routine use [15], and the task
force definitions are found throughout the whiplash litera-
ture [14].

Wheeler et al. [35] published the neck pain and dis-
ability scale (NPDS), designed from the Million visual
analogue scale [24, 25]. It has 20 items on a self-assess-
ment questionnaire that has been validated, and has been

shown to correlate well with other physical (ODQ, pain
disability index) and psychological (Beck depression in-
ventory) scales, confirming the association between psy-
chological symptoms and the patient’s perception and re-
port of pain and disability. The NPDS is valid, simple to
use, does not require physical measurements, and is sensi-
tive to pain intensity.

Jordan et al. [18] produced a more complex but highly
consistent Copenhagen neck functional disability scale,
which includes a self-assessment questionnaire, a doctor’s
global assessment of function and neck status, and sepa-
rate scores for neck pain and arm pain. It does not include
questions on psychological status.

Bolton and Humphreys [2] developed the Bournemouth
questionnaire from a back pain index [1] used in chiro-
practic outpatient clinics for use in patients with non-spe-
cific neck pain. This self-assessment questionnaire is the
only one to include separate pre- and post-treatment sec-
tions. It has numerical rating scales that cover pain, its ef-
fect on functional and social activity, depression, anxiety
and coping ability. The instrument has been shown to be
reliable, valid and responsive.

The results from this study and Wheeler et al. [35]
show that there is overlap between assessment tools, even
those that concentrate purely on physical (GBG) or psy-
chological (GHQ) symptoms. Symptoms are the most
prominent feature in mechanical neck pain caused by
whiplash injury, and correlate well with outcome, unlike
measurements of movement and other physical signs
which are weakly correlated with pain and disability and
do not predict outcome accurately [10, 16, 18, 23]. We be-
lieve that a simple self-administered questionnaire (not re-
quiring physical measurement) that concentrates on phys-
ical symptoms and their effect on work and leisure activi-
ties and psychological well-being is the most useful tool
in the evaluation of these patients and allows the most ac-
curate classification of outcome.

Deyo et al. have proposed a similar standardisation for
low back pain outcome measurement [5]. Having consid-
ered many available instruments, they produced a core set
of six questions for use in routine care settings, again con-
centrating on symptoms and their effect, with an ex-
panded outcome set for more precise measurement in re-
search settings.

Given the multitude of measurement tools already avail-
able, it is unlikely that development of further scales will
provide any advance in the assessment of whiplash injury.
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