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COMPREHENSIVE OUTCOME MEASURE. II. PSYCHOMETRIC

PROPERTIES IN NECK PAIN PATIENTS
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ABSTRACT

Objective: To modify an existing outcome measure (Bournemouth Questionnaire [BQ]) for use in
patients with nonspecific neck pain and test its psychometric properties.

Design: Prospective longitudinal study in which the questionnaire was administered on 3 occasions
(pretreatment, retest, and posttreatment).

Setting: Anglo-European College of Chiropractic outpatient clinic and 8 field chiropractic practices.

Method: Seven core items relating to the biopsychosocial model of pain were included in the original
questionnaire (back BQ). The wording of one of these items (disability in activities of daily living) was
modified to include activities likely to be affected by neck pain. Testing of the neck BQ was carried out
in 102 patients with nonspecific neck pain.

Results: The instrument demonstrated high internal consistency on 3 administrations (Cronbach’s alpha
� 0.87, 0.91, 0.92). All 7 items were retained on the basis that they each significantly contributed to the
total score (item-corrected total score correlations �0.43) and to the instrument’s responsiveness to
clinical change (item change-corrected total change score correlations �0.42). The instrument was reliable
in test-retest administrations in stable subjects (ICC � 0.65). The instrument demonstrated acceptable
construct validity and longitudinal construct validity with established external measures. The treatment
effect size of the instrument was found to be high (1.67).

Conclusion: The neck BQ covers the salient dimensions of the biopsychosocial model of pain, is quick
and easy to complete, and has been shown to be reliable, valid, and responsive to clinically significant
change in patients with nonspecific neck pain. Its use as an outcome measure in clinical trials and
outcomes research is recommended. (J Manipulative Physiol Ther 2002;25:141-8)
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INTRODUCTION

Musculoskeletal conditions are extremely common
and costly in terms of individual suffering, treat-
ment, work absenteeism and compensation pay-

ments. Although much of the focus in the past has been on

low back pain, there is now increasing recognition that neck
pain, either nonspecific in origin or as a result of trauma,
substantially contributes to these costs.1 As with back pain,
the underlying disease and cause in neck pain remain un-
clear, there is a significant risk of chronicity, and permanent
disability and invalidity ensue for a small proportion of
sufferers.2,3 It is because of these and other similarities with
back pain that when dealing with neck pain, an illness
(biopsychosocial) rather than disease (medical) model is
considered more appropriate.4

Therapies for neck pain are aimed at the relief of pain,
stiffness, and disability and include exercise, mobilization,
traction, acupuncture, and manipulation.5,6 However, to
date, there is not enough evidence in terms of both quantity
and quality of clinical trials to make any strong recommen-
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dations on treatment for neck pain.4,7-9 Given the present
climate of evidence-based medicine and practice, there is
considerable scope for further studies into the effectiveness
and efficacy of treatment interventions for nonspecific and
traumatic neck pain.

Arguably, part of the reason for the paucity of good
quality trials in neck pain is a lack of standardized outcome
measures. The complexity of musculoskeletal pain as an
illness means that there are several salient dimensions that
can be measured, including physical impairment, pain in-
tensity, and disability. There now seems to be some con-
sensus, however, that although physical impairment and
functional capacity measures such as muscle strength and
endurance, and range of motion, might be useful as second-
ary outcomes, primary measures should center on those
outcomes of direct relevance to the patient, including pain,
disability, overall perceptions of improvement, and quality
of life.10,11

In contrast to the relatively high number of condition-
specific measures available for pain and disability in low
back pain,10 it remains somewhat surprising that there are
very few measures for pain and disability in neck pain. To
date, pain and disability indexes that have been specifically
designed for use in neck patients include the Neck Disabil-
ity Index (NDI),12 the Northwick Park Neck Pain Question-
naire,13 the Copenhagen Neck Functional Disability
Scale,14 and most recently, the Neck Pain and Disability
Scale.15 Of these measures, the NDI is the most commonly
used in neck pain studies. All of these measures, however,
concentrate on pain and disability and do not include other
dimensions in the illness model, namely the affective and
the cognitive.

As a result, there is a need for a self-report measure that
incorporates the affective and cognitive aspects of neck
pain, in addition to pain severity and disability. Although
there are a number of established psychological measures
covering the affective and cognitive domains,16 they have
neither been specifically designed for use nor tested in
patients with neck pain. Moreover, in a recent study17 it has
been argued that although a number of instruments exist that
can be used to measure the salient dimensions in the illness
model, to use them all is impractical, particularly in studies
evaluating the effectiveness of treatment interventions in
which patient outcomes are documented in the busy, routine
clinical setting.

As a result of the need for documenting outcomes in
patients with back pain in the clinic setting, the
Bournemouth Questionnaire (BQ) was recently developed
and tested.17 The BQ is a comprehensive, valid, and reliable
outcome measure reflecting the multidimesionality of the
musculoskeletal illness model, but at the same time short
and practical for repeated use in both clinic- and research-
based settings. The aims of this study were therefore to (1)
modify the back BQ for use in patients with nonspecific

neck pain, and (2) to test its validity, reliability, and respon-
siveness.

METHODS

Questionnaire Development and Testing
Item selection, wording, and scaling. Construction and testing of

the original BQ for use in patients with back pain are
described by Bolton and Breen.17 The BQ was devised from
the salient dimensions of the biopsychosocial (or illness)
model first described by Waddell18 for back pain. On the
basis of the assumption that neck pain, like back pain, is
explained by an illness model of musculoskeletal pain, the
same 7 core items that make up the back BQ were selected
for the neck BQ. These core items were not altered apart
from some minor modifications to the wording of the dis-
ability in activities of daily living (ADL) scale (scale 2, see
Appendix). Thus the activities “walking,” “climbing stairs,”
and “getting in/out of bed/chair” included in the back BQ
were omitted and replaced by the activities “lifting,” “read-
ing,” and “driving.”12,14 No other changes were made to the
original questionnaire, including the scaling responses for
each of the items. A copy of the neck BQ is shown in the
Appendix.

Reliability, validity, and responsiveness. These psychometric prop-
erties were evaluated in the same way as described for the
back BQ,17 on the basis of the methodologic frameworks
outlined by Kirshner and Guyatt19 and Streiner and Nor-
man.20 In brief, any measure that evaluates longitudinal
change over time (outcome measure) must tap areas rele-
vant and responsive to change in the condition under test
(item selection), show stable intrasubject variation with
insignificant variation between stable replicate measures
(test-retest reliability), display a strong relationship between
change scores and change scores in established measures
over time (external longitudinal construct validity), and
have the power to detect clinically important differences
over time (responsiveness).19

Data Collection
The study was multicenter in that 8 field chiropractic

practices and 1 teaching outpatient chiropractic clinic re-
cruited patients to the study. New patients or patients with
a new complaint of neck pain were asked to complete a
battery of questionnaires on their first visit before seeing the
practitioner (pretreatment questionnaires). This battery of
questionnaires consisted of the neck BQ, the NDI,12 the
Copenhagen Neck Functional Disability Scale (NFDS),14

and the SF36 (a generic health status measure).21 The NDI
and NFDS have been shown to be valid and reliable in
patients with neck pain, although, as far as we are aware, the
responsiveness of these instruments has not been reported.
The SF36 is a widely used and validated short form of the
US Medical Outcomes Survey questionnaire.21,22 It con-
tains 8 subscales, each assessing a dimension of function or
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health status. Unlike the NDI and NFDS, it produces 8
separate scores rather than a single total score.

On leaving the clinic the same day, patients were asked to
complete a second neck BQ to evaluate reliability (test-
retest). To minimize memorization of responses to the ini-
tial questionnaire, the order of the 7 core items on the retest
questionnaire was scrambled. Only those patients who re-
ported that their condition remained unchanged from that
when completing the pretreatment questionnaire by use of
an 11-point global improvement scale were included in the
test-retest reliability analysis. Patients completed, by mail,
the same battery of questionnaires (posttreatment) as that
administered before starting their treatment, approximately
4 to 6 weeks later.

Data Analysis
All data were analyzed in the same way as that reported

for the psychometric testing of the back BQ.17 In brief, the
following data analyses were used:

Homogeneity and reliability. To determine the homogeneity of
the 7 core items so that they could be summed to give a total
score, Cronbach’s alpha coefficient and item-corrected total
correlation coefficients were used.20 Homogeneity is con-
sidered acceptable when Cronbach’s alpha exceeds approx-
imately 0.7 but is not higher than approximately 0.9, and
item score correlations (Pearson’s correlation coefficient, r)
with corrected total scores are not less than 0.2.20

Test-retest reliability was investigated using the intra-
class correlation coefficient (ICC), calculated from a re-
peated measures 2-way analysis of variance table.20 ICC
values ascend from 0 to 1 on a continuum of increasing
strength of agreement.

Validity. Face validity and construct validity were not sub-
jectively judged in this study because these analyses had
already been undertaken in the back BQ.17 Because the
original questionnaire was essentially unchanged (apart
from minor modifications to the wording of 1 of the 7 core
items), it was considered unnecessary to repeat these pro-
cedures for the neck BQ.

External construct validity was tested by calculating the
correlation (Pearson’s r) between the scores of the items in
the BQ with those of their counterpart external measures.20

Similarly, the longitudinal construct validity19 of the BQ
was tested by calculating the correlation (r) of the within-
subject longitudinal changes in item scores with those of
established measures.

Responsiveness. In contrast to validity and reliability, respon-
siveness is often neglected in the psychometric testing of an
instrument.23 For an outcome measure, it is essential that it
is able to detect clinical change over time. In this study, only
those patients who reported that they had improved on the
posttreatment questionnaire by use of an 11-point global
improvement scale were included in testing responsiveness
of the neck BQ. Patients’ self-report of improvement was

considered a clinically significant change for the purposes
of data analyses in this study.

Internal responsiveness of each of the 7 core items of the
questionnaire was investigated by determining the strength
of the correlation (r) between the change scores for each
item and the corrected total change score. This correlation
should be 0.3 or greater to ensure that each item contributes
significantly to the overall responsiveness of the instru-
ment.24

Comparing the ability to detect clinically significant
change between the BQ and established measures tested
external responsiveness. There are several methods of cal-
culating external responsiveness.23 In this study, 2 methods
were used, both of which give the treatment effect size for
an outcome measure. In the first case, the effect size was
calculated according to the method of Kaziz et al,25 in
which the mean change in scores is divided by the standard
deviation of the baseline scores. In the second, the effect
size was calculated according to the method of Cohen,26 in
which the mean score change is divided by the standard
deviation of the change scores.

RESULTS

Subjects
One-hundred two patients with nonspecific neck pain as

the main presenting complaint were recruited to the study.
The mean age of the sample was 45.4 (SD 14.81) years, and
64 (62.7%) of the patients were female. Twenty-one of
these patients (20.6%) suffered from neck pain alone. Most
patients in the sample (79.4%), however, complained of
neck pain with associated symptoms, including the shoul-
ders and upper limbs, low back, and headache. Around half
the sample (45.1%) reported that their current episode of
neck pain had lasted more than 7 weeks, with almost two
thirds (62.7%) reporting that they had suffered from similar
episodes in the past. Of the 77 patients who were in paid
employment, 45 (58.4%) reported that they had not taken
time off work because of their neck complaint. The length
of work absence varied from 1 day to 1 month in most of the
remaining subjects, with 5 patients reporting that they had
taken more than 1 month off work.

Homogeneity of Items
Cronbach’s alpha coefficient was approximately 0.9 for

all 3 administrations of the questionnaire (ie, pretreatment,
retest, and posttreatment) (Table 1). These results support
the hypothesis that the instrument taps different dimensions
of the same attribute and that, as a consequence, all 7 items
can be summed to give a total score. Again, for all 7 items
at each of the 3 administrations, the item-corrected total
correlation coefficients (Table 1) were well above the 0.2
cut-off advocated by Streiner and Norman.20 This demon-
strates that all items contributed significantly to the total
score and therefore should be retained in the questionnaire.
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Test-Retest Reliability
In stable subjects who reported no change in their con-

dition between the pretreatment and retest administrations
of the BQ, the ICC values for each of the 7 items ranged
from 0.50 to 0.63 (Table 2). The ICC of the total score of the
BQ was 0.65, indicating moderate agreement between total
scores in these patients. With these data, the limits of
agreement of the BQ total score (equal to the absolute mean
difference between test-retest observations � 2 standard
error of the differences) were 6.0 and 11.5 (Table 2). This
indicates that total score changes of the neck BQ greater
than 12 are indicative of real change over and above the
variability of the instrument in stable subjects. For individ-
ual scales of the BQ, the limits of agreement values are also
given in Table 2. The upper limits ranged from 1.07 for
scale 7 to 2.69 for scale 3. Hence, change scores of approx-
imately 1 to 3, depending on the scale, are indicative of real
change, taking into account the reliability of individual
scales.

Validity
Tables 3 and 4 show the data testing the external con-

struct validity of the BQ. Each of the 7 items of the BQ was
tested either against whole instruments or against individual
scales of these instruments as considered most appropriate
to the construct of the BQ item under test. For example,
item 1 of the BQ relating to pain intensity was tested against

the usual pain intensity scale of the NFDS. There was some
difficulty in identifying a suitable scale for item 6 of the BQ
(fear-avoidance behavior) among the 3 external measures.
As a result, a single question from the SF36 judged as
measuring a similar attribute to this item was used as the
external measure (SF36-question 8: “In the past 4 weeks,
how much did your pain interfere with your normal work?
(both work outside the home and housework)”). Construct
validity was tested for both pretreatment and posttreatment
administrations of the questionnaire. As shown in Table 3,
apart from item 7 of the BQ, there was overall good corre-
lation between item scores of the BQ and those of their
counterpart measures. The negative sign on some of these
correlations merely indicates that the 2 scales being com-

Table 1. Internal consistency of the Bournemouth Questionnaire

Item

Item-corrected total correlations Pearson’s r
Cronbach’s alpha

(Total score)1 2 3 4 5 6 7

Pretreatment 0.66 0.77 0.72 0.72 0.53 0.65 0.49 0.87
(99) (99) (98) (98) (98) (97) (98) (99)

Retest 0.70 0.83 0.84 0.71 0.69 0.78 0.43 0.91
(90) (89) (90) (90) (90) (90) (90) (90)

Posttreatment 0.80 0.79 0.70 0.80 0.62 0.80 0.79 0.92
(71) (72) (72) (72) (72) (72) (71) (72)

Number of observations in parentheses.

Table 2. Test-retest reliability of Bournemouth Questionnaire

Item ICC

LOA

Upper limit Lower limit

1 0.60 1.56 0.65 (45)
2 0.52 2.56 1.31 (45)
3 0.50 2.69 1.44 (45)
4 0.59 2.54 1.42 (45)
5 0.63 1.96 0.90 (45)
6 0.53 2.49 1.12 (44)
7 0.63 1.07 �0.22 (45)

Total 0.65 11.49 5.96 (45)

Number of observations in parentheses.

Table 3. External construct validity of items of the Bournemouth
Questionnaire

Item Correlation with

Pearson’s r

Pretreatment Posttreatment

1 NFDS (usual pain intensity scale) 0.58 (99) 0.83 (70)
2 SF36 (physical functioning scale) �0.43 (98) �0.59 (71)

NFDS 0.52 (98) 0.45 (70)
NDI 0.39 (98) 0.65 (71)

3 SF36 (social functioning scale) �0.43 (96) �0.45 (69)
NFDS 0.62 (96) 0.47 (70)
NDI 0.41 (97) 0.71 (71)

4 SF36 (role-emotional scale) �0.37 (94) �0.44 (68)
5 SF36 (mental health scale) �0.44 (95) �0.55 (69)
6 SF36 (question 8) �0.48 (94) �0.47 (69)
7 SF36 (general health scale) �0.14 (96) �0.20 (70)

Number of observations in parentheses.

Table 4. External construct validity of the Bournemouth
Questionnaire

Correlation of BQ with:

Pearson’s r

NDI NFDS

Pretreatment 0.51 (98) 0.63 (98)
Posttreatment 0.71 (71) 0.48 (70)

Number of observations in parentheses.
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pared were scoring in opposite directions. All of these
correlations, apart from those for item 7, were statistically
significant (P � .001). Similarly, there were statistically
significant correlations (P � .001) between the total scores
of the BQ and the NDI and NFDS at both pretreatment and
posttreatment administrations (Table 4). These data are
broadly favorable to the external construct validity of the
individual items and of the total score of the neck BQ.

Tables 5 and 6 show the external longitudinal validity of
the individual items of the BQ and the total scores using the
same external measures as for external validity testing
(Tables 3 and 4). Correlations for change scores between the
BQ and the counterpart external measures were overall
comparable (although in some cases slightly lower) with
those in external validity testing. With the exception of item
3 and the social functioning scale of the SF36 and, as
before, item 7 and the general health scale of the SF36, all
correlations were statistically significant (P � .001). Again,
these data are broadly favorable to the longitudinal con-
struct validity of the individual items (Table 5) and of the
total score (Table 6) of the neck BQ.

Responsiveness
Table 7 shows the internal longitudinal construct validity,

or responsiveness, of each of the 7 items in the question-
naire. All of the change score item-corrected total change
score correlation coefficients were above the 0.3 cutoff
advocated by Stratford et al.24 This indicates that all of the

items in the neck BQ are responsive to clinically significant
change (as determined by self-perceived global improve-
ment) and that each contributes significantly to the change
in the total score. On the basis of these results, none of the
items is redundant to the total score in terms of the ability of
the neck BQ to detect clinically significant change.

Effect sizes for the neck BQ calculated according to the
method of Kaziz et al25 and Cohen26 are shown in Table 8.
As can be seen, relative to both the NDI and the NFDS, the
effect size of the neck BQ was large. As a consequence, a
much smaller sample of patients would be required to
demonstrate clinically significant change at a statistically
significant level. From Table 8, it is clear that it is the
greater mean change in scores between pretreatment and
posttreatment administrations of the BQ that accounts for
this larger effect size. The reason for this is illustrated by
transforming the raw scores of each of the 3 measures (ie,
BQ, NDI, and NFDS) to percentage of the total score, and
directly comparing pretreatment and posttreatment values.
For the BQ, NDI, and NFDS, the mean pretreatment per-
centage scores were 50.8% (SD 19.5%; n � 69), 28.7% (SD
14.18%; n � 70), and 35.0% (SD 20.91%; n � 69), respec-
tively. Similarly, the mean posttreatment scores for the BQ,
NDI, and NFDS were 18.4% (SD 16.91%; n � 70), 17.59%
(SD 13.50%; n � 69), and 22.8% (SD 18.19%; n � 68),
respectively. Hence, although the posttreatment scores for
all 3 measures were comparable in percentage terms, the
mean pretreatment percentage score for the BQ was sub-
stantially greater than that of either the NDI or the NFDS.

Table 5. External longitudinal construct validity of items of the
Bournemouth Questionnaire

Item Correlation with Pearson’s r

1 NFDS (usual pain intensity scale) 0.49 (69)
2 SF36 (physical functioning scale) �0.39 (69)

NFDS 0.47 (69)
NDI 0.43 (70)

3 SF36 (social functioning scale) �0.09 (66)
NFDS 0.55 (68)
NDI 0.48 (70)

4 SF36 (role-emotional scale) �0.30 (64)
5 SF36 (mental health scale) �0.31 (66)
6 SF36 (question 8) �0.41 (66)
7 SF36 (general health scale) �0.08 (68)

Number of observations in parentheses.

Table 6. External longitudinal construct validity of the
Bournemouth Questionnaire

Correlation of BQ with:

Pearson’s r

NDI NFDS

0.50 (70) 0.44 (68)

Number of observations in parentheses.

Table 7. Responsiveness (internal longitudinal construct validity)
of items of the Bournemouth Questionnaire

Change score item-corrected total change score correlations

Item

Pearson’s r

1 2 3 4 5 6 7

0.70 0.82 0.73 0.73 0.42 0.64 0.66
(70) (71) (71) (71) (71) (71) (70)

Number of observations in parentheses.

Table 8. Effect sizes of the BQ, NDI and NFDS

� SD* SD† Effect size* Effect size†

BQ (69) 22.8 13.66 15.80 1.67 1.43
NDI (69) 5.7 7.09 6.78 0.80 0.83
NFDS (67) 3.7 6.27 5.82 0.59 0.63

Number of observations in parentheses.
� Mean change scores.
*Standard Deviation of baseline scores.
†Standard Deviation of change scores.
Effect size* Kaziz et al. (1989).
Effect size† Cohen (1977).
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DISCUSSION

It is surprising, given the prevalence of neck pain and its
impact on the individual and society,27 that there are not
more instruments that have been developed and tested for
use in trials evaluating treatment interventions in this con-
dition. The few that do exist are all geared toward the pain
severity and disability dimensions of the condition and as
such do not take a wider view of neck pain based on a
biopsychosocial model of pain. That neck pain, like back
pain, is more likely explained by a biopsychosocial model
than a medical one, is now entirely in keeping with our
present understanding of musculoskeletal pain disorders and
the current moves away from passive treatment to active
rehabilitation in the management of nonspecific neck
pain.5,6,28

As a consequence, there is a need for an outcome measure
that comprehensively incorporates the salient dimensions of
the biopsychosocial pain model for use in neck studies. At
the same time, such an outcome measure must be practical
for use, not only in the research setting, but also in the busy
routine clinic setting if it is to be used to evaluate both the
efficacy and the effectiveness of treatment interventions.29

These same considerations were behind the development
and testing of a new, short-form comprehensive outcome
measure for use in patients with back pain.17 The back BQ
contains 7 core items: (1) pain intensity; (2) disability in
ADL and (3) in social activities; the emotional dimensions
of (4) anxiety and (5) depression; and the cognitive aspects
of (6) fear-avoidance behavior and (7) pain locus of control.
Mindful of the similarities between back and neck pain, and
the need for a comprehensive yet short outcome measure for
use in neck pain patients based on the biopsychosocial
model, this study was formulated to modify the back BQ
and then test its psychometric properties in patients with
nonspecific neck pain.

Basing neck pain on a biopsychosocial model in the same
way as back pain, and given the generic nature of the 7 core
items in the back BQ, very little modification was made to
the original questionnaire. Only 1 of the 7 items, namely
disability in ADL was changed to exclude those activities
likely to be affected by back pain and replace them with
activities likely to be affected by neck pain. Because of
these small changes, we now advocate the use of a generic
BQ that can be used in all painful musculoskeletal com-
plaints, including shoulder and extremity pain. In this ge-
neric BQ, the wording of the item on disability in ADL is
phrased “How has your complaint interfered with your daily
activities (housework, washing, dressing, lifting, reading,
driving, climbing stairs, getting in/out of bed/chair, sleep-
ing)?” This encompasses those activities, 1 or more of
which is likely to be affected by each of the painful non-
specific musculoskeletal conditions. Apart from the small
change in the wording of the disability in ADL scale of the
neck BQ, no change was made to the response scaling for

the questionnaire items. The 11-point NRS has previously
been shown to be a responsive scale, as well as one that is
relatively easy for patients to complete.30,31

To test for redundancy of items, the item-corrected total
correlations and item change score-corrected total change
score correlations were determined. The results of this study
show that, in both cases, each of the 7 items contributes
significantly to the total score of the BQ and that, as such,
there are no redundant items in the neck BQ. Moreover, the
results of the internal consistency tests (Cronbach’s alpha)
showed that the neck BQ is a homogenous instrument
tapping different aspects of the same attribute (ie, the neck
pain experience). This is further evidence that neck pain is
more likely explained by a biopsychosocial model than a
medical one.

The test-retest results showed that the neck BQ is a
reliable instrument, and that in stable subjects there is mod-
erate agreement in consecutive administrations of the ques-
tionnaire. From these data, it has been possible to show that
a change score in excess of 12 points (out of a total of 70),
or approximately 17%, is indicative of a real change (“sig-
nal”) over and above the variability (“noise”) of the mea-
suring instrument. This is an important point that raises the
matter of clinical change versus statistical change, and the
fact that the two are not necessarily synonymous.32

Because no “gold standard” exists, testing the validity of
instruments such as the BQ is difficult. The best that can be
done is to use established measures that purport to measure
similar constructs as the instrument under test. In the case of
the neck BQ, this was even more difficult than usual be-
cause of the paucity of established measures specifically
designed for use in neck patients. As a result, we chose to
use the 2 most frequently used neck disability measures (the
NDI and the NFDS), even though they only measure pain
and disability. Both the NDI12,33 and the NFDS14 have
undergone psychometric testing in neck patients. In addi-
tion, we used the generic health status measure, the SF36.
This has been validated21 and widely used in different
populations, including patients with back pain.22 Because
the SF36 produces 8 separate scale scores rather than a
single index, only the individual scales of the SF36 were
used as external criteria for testing.

The total score of the neck BQ correlated significantly
with the total scores of the NDI and the NFDS, both in terms
of absolute scores (external construct validity) and the
change scores over time (external longitudinal construct
validity). When testing the external validity of the individ-
ual items of the neck BQ, we trawled the established mea-
sures and selected those that appeared to most closely match
the attribute under test in each item. In one case, item 6
(fear-avoidance behavior), we were unable to find an ap-
propriate scale or measure to use as an external criterion and
we therefore used the scores from an individual question of
the SF36 (question 8). Apart from item 7 (pain locus of
control), there was moderate to strong (and in all cases
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statistically significant) correlation with the chosen external
measures, supporting the external construct validity and
external longitudinal construct validity of individual items
of the neck BQ. The poor (and statistically insignificant)
correlation between item 7 and the general health scale of
the SF36 was most likely due to the fact that the external
scale does not adequately reflect the pain locus of control
construct. It was however, the best fitting scale we could
find. Moreover, the correlation between item 3 and the
social functioning scale of the SF36 was low and not sta-
tistically significant when testing external longitudinal con-
struct validity, but not when testing external construct va-
lidity. We are unable, at this time, to offer an explanation for
this seemingly spurious finding.

In contrast to reliability and validity, responsiveness (the
ability to detect clinically significant change) is an often-
neglected psychometric property of a measure. Considering
that the ability to detect clinical change is an essential
property of an evaluative measure, this is a serious short-
coming. Although there are several ways of estimating the
responsiveness of an instrument,23 arguably the most com-
mon approach is determination of the instrument’s treat-
ment effect size. As far as we are aware, there are no
published data on the effect size of either the NDI or the
NFDS. The data from this study demonstrate that the effect
size of the neck BQ is large, and considerably greater than
that of the NDI and the NFDS. This result has important
implications for those conducting clinical trials and out-
comes research in neck patients. One of the problems in
clinical trials, even multicenter trials, is recruitment of pa-
tients. Use of an outcome measure with a large effect size
substantially reduces the sample size needed to establish a
clinically significant difference as statistically significant.
We suggest that further work be done in this area to inves-
tigate whether or not the large effect size difference between
the BQ and neck disability measures reported in this study
is replicated in other patient populations. The data also
reveal that the primary reason for this difference in effect
size is almost certainly the higher (percentage) values of the
pretreatment BQ scores of these patients when compared
with those measured with other instruments.

This study has limitations. The patients recruited to the
study were convenience samples from a chiropractic college
teaching clinic and chiropractors’ field practices. As such,
these patients may not be representative of all patients with
neck pain who present to chiropractors, nor may they be
representative of other ambulatory patients with neck pain.
The psychometric properties of the neck BQ should there-
fore be tested in other populations, including patients who
suffer neck pain as a result of a traumatic injury. It is
important to remember that an outcome measure validated
in one patient group is not necessarily valid in another in
which the patient characteristics, particularly levels of dis-
ability and chronicity of the complaint, may be different. No
attempt was made in this study to distinguish between

patients with acute and chronic neck pain. Finally, for the
purposes of testing the responsiveness of the instrument,
distinction was necessary between patients who had under-
gone clinically significant change and those who had not.
Clinically significant change remains a debatable issue,
which in the absence of consensus, we have defined as the
self-report of patients’ perceptions of improvement in their
condition.

CONCLUSION

As a result of a lack of outcome measures specifically
designed and developed for use in neck patients, and in
particular ones based on neck pain as an illness, we have
developed a short-form, comprehensive neck outcome mea-
sure. The neck BQ covers the salient dimensions of the
biopsychosocial model of pain, is quick and easy to com-
plete, and has been shown to be reliable, valid and respon-
sive to clinically significant change in nonspecific neck pain
patients. We therefore recommend the neck BQ as an out-
come measure in clinical trials and in outcomes research for
evaluating the efficacy and effectiveness of treatment inter-
ventions for nonspecific neck pain.
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APPENDIX

Global dimensions of the Neck Bournemouth Questionnaire

The following scales have been designed to find out about your
neck pain and how it is affecting you. Please answer ALL the scales

by circling ONE number on EACH scale that best describes how
you feel:

1. Over the past week, on average how would you rate your neck
pain?

No pain Worst pain possible
0 1 2 3 4 5 6 7 8 9 10
2. Over the past week, how much has your neck pain interfered

with your daily activities (housework, washing, dressing, lifting,
reading, driving)?

No interference Unable to carry out activities
0 1 2 3 4 5 6 7 8 9 10
3. Over the past week, how much has your neck pain interfered

with your ability to take part in recreational, social, and family
activities?

No interference Unable to carry out activities
0 1 2 3 4 5 6 7 8 9 10
4. Over the past week, how anxious (tense, uptight, irritable,

difficulty in concentrating/relaxing) have you been feeling?
Not at all anxious Extremely anxious
0 1 2 3 4 5 6 7 8 9 10
5. Over the past week, how depressed (down-in-the-dumps, sad, in

low spirits, pessimistic, unhappy) have you been feeling?
Not at all depressed Extremely depressed
0 1 2 3 4 5 6 7 8 9 10
6. Over the past week, how have you felt your work (both inside

and outside the home) has affected (or would affect) your neck
pain?

Have made it no worse Have made it much worse
0 1 2 3 4 5 6 7 8 9 10
7. Over the past week, how much have you been able to control

(reduce/help) your neck pain on your own?
Completely control it No control whatsoever
0 1 2 3 4 5 6 7 8 9 10
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