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ABSTRACT

Objective: The purpose of this study was to identify the external and internal reliability and responsiveness of the
validated patient-reported outcome measures (PROMs) of neck pain to a standardized regimen of physiotherapy
administered acutely after mild whiplash injury using the clinically significant improvement components of the Patient
Global Impression of Change (PGIC) as the outcome measure.

Methods: Eighty-six patients with neck pain alone were referred for physiotherapy within 2 weeks of whiplash
injury. They completed the Copenhagen, Northwick Park (NP), and Neck Bournemouth (NBQ) questionnaires and the
Neck Disability Index (NDI) before starting and after treatment when they also completed the PGIC. Treatment
comprised deep soft tissue massage, myofascial releases, muscle energy techniques, joint articulation and
manipulation techniques, and a home exercise program. The duration of treatment was between 3 and 6 weeks. A
PGIC of 6 or 7 was considered to be clinically significant improvement.

Results: The external reliability of the PROMs was >0.7 and internal >0.87. All components of the PROMs
contributed to the final score except headache in the Copenhagen and upper-limb dysesthesia in the NP. The most
reliable questionnaire was the NBQ, which was significantly more responsive than the Copenhagen (P = .008). The
NBQ was slightly more responsive than the NDI and NP. The NBQ and NDI were successfully completed more
frequently than the NP and Copenhagen.

Conclusion: The NP, NDI, and NBQ are all reliable and responsive measures of change after physiotherapy for neck
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pain after acute whiplash injury. (J Manipulative Physiol Ther 2019;42:104-107)
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INTRODUCTION

Neck pain has a substantial impact on the health and
quality of life of affected individuals and represents a
significant financial burden on society.' Its prevalence in
the UK population is 16.5% in women and 10.7% in
men. >~ Manipulative physical therapy improves symptoms
in the short term,* but there is difficulty in comparing the
results of different interventions because outcome measures
in the literature are not standardized. Many excellent studies
have used variants of visual analog scores, but these are
generally lengthy research instruments too detailed for
general clinical use and less sensitive than the Neck
Disability Index (NDI)’ and the Neck Bournemouth
questionnaire (NBQ),® which are disease-specific patient-
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reported outcome measures (PROMs) of neck pain. If
interventions are to be compared reliably and standardized,
validated PROMs should be used. There are 4 well-
established, disease-specific PROMs of neck pain. These
are the Copenhagen Neck Functional Disability Scale,’
Northwick Park Neck Pain Questionnaire (NP),* NDI, > and
NBQ.® There are 15 domains in the Copenhagen each with
3 possible responses, 9 in the NP each with a Likert scale of
5 responses, 10 in the NDI each with 6 response categories,
and 7 in the NBQ each scored on an 11-point rating scale.
There have been comparisons of some of these
questionnaires before,”'" but the relative reliability and
responsiveness of these 4 questionnaires has not been
established in one cohort of patients, and this would be
useful to know to optimize the outcome measures used in
reporting neck pain and disability and its management.
Manipulative physical therapy improves symptoms in the
short term,* and we considered that symptoms of neck pain
were most likely to change with this intervention giving the
best opportunity to test responsiveness to treatment. The
aim of this study was to establish the relative reliability,
responsiveness of and patient compliance in completing
these 4 PROMs, standardizing the patients’ clinical
presentation and physical therapy as far as possible.

PATIENTS AND METHODS

Patients

Patients were recruited from one of a syndicate of 23 private
physiotherapy clinics (Physio World) throughout England and
Wales. They were selected from those presenting with acute
whiplash-associated disorder (WAD) 1 or 2.'" They were
invited to take part in the study by their treating physiotherapist,
and their consent was accepted verbally in accordance with the
advice and requirements of the institutional research ethics
committee. Patients attended within 2 weeks of the road traffic
collision associated with onset of their symptoms. Patients with
low back or widespread pain were excluded as the PROMs
under investigation were specific to the neck. One hundred
nineteen patients entered the study, of which 33 completed the
first but not the second set of data. These 33 were excluded,
leaving 86 with a complete data set. Of these, there were 31
men and 55 women with a mean age of 42 years.

METHODS

At their initial consultation, patients completed the
Copenhagen, NP, NDI, and NBQ before starting treatment.
The order of the questionnaires was randomized to avoid
fatigue bias in their completion.

The physiotherapy was provided by a number of
practitioners from the same network of clinics. They
adopted standardized principles of manual therapy tailored
to each patient’s individual symptoms. During treatment
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sessions, they administered deep soft tissue massage, myo-
fascial releases, muscle energy techniques and joint articulation
and manipulation techniques. Outside of treatment sessions,
patients were instructed to follow a home exercise program
taught during the treatment sessions. The aim of this was to
maintain mobility of the soft tissues and joints after treatment
and improve range of motion where restricted. Advice on self-
management of activity levels, posture, and the use of ice and
heat was given.

At the end of treatment, patients completed the
Copenhagen, NP, NDI, and NBQ and the Patient Global
Impression of Change (PGIC)'* as described by Hurst and
Bolton'? (2004). A PGIC of 6 or 7 was considered to be a
clinically significant improvement. ">

Ethics and Consent

Research ethics approval for the study was obtained
from the University of Bristol Medical Research Ethics
Committee (reference number 101148). Patients were given
an information sheet to read before participating in the
study. This gave the contact details of the researchers and
emphasized that patients were free to withdraw at any time.
Confidentiality was emphasized because a number of these
patients would be engaged in personal injury litigation.
Formal written consent was not taken; rather, with
widespread involvement of a large number of clinics,
verbal consent was assumed if patients took part.

Statistical Methods

There was no power calculation because it has not been
the convention to do so in previous studies. The internal
consistency of reliability of the PROMs was assessed by
Cronbach a to measure the correlations between different
items on the same test. This instrument assessed if
individual questions produce equal measures toward the
general construct of each questionnaire.

The responsiveness was assessed by the association of
changes in PROM scores measured against the anchor (PGIC).
The Student ¢ test and x-square test with a Bonferroni
correction were used where indicated. The statistical package
used was SPSS version 13 (SPSS Inc, Chicago, Illinois).

RESULTS

The external reliability of the PROMs was greater than
0.7 and internal reliability 0.87 or more. All items of the
PROMs contributed to the final score except headache in
the Copenhagen and upper-limb dysesthesia in the NP. The
most reliable of the PROMs was the NBQ. The NBQ was
significantly more responsive than the Copenhagen (P =
.008) and slightly better than the NDI and NP. The NBQ
and NDI were successfully completed more frequently than
the NP and the Copenhagen (Table 1). On the PGIC,'? all
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Table 1. Failure to Complete Questionnaires
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Table 2. Outcome of PGIC

Questionnaire Failure to Complete (%) PGIC Score Raw Numbers % of Total
Neck Bournemouth Questionnaire 2.12 7 38 44

Neck Disability Index 2.72 A great deal better

Northwick Park Questionnaire 4.09 Considerable improvement

Copenhagen Questionnaire 6.06 Has made all the difference

but 5 participants reported noticeable improvement or better
(Table 2).

DiscuUssIoN

This is the first study to compare multiple neck PROMs
using the PGIC. Hurst and Bolton'? used the PGIC to
assess the NBQ. Gay et al” used a visual analog scale when
comparing the NDI and NBQ. The PGIC'? gave the
participants more guidance than the visual analog scale. The
73% of participants who made a clinically significant
improvement is slightly higher than the 63% reported by
Hurst and Bolton. '? This may reflect the case selection bias
toward milder injury or the nature of the physiotherapy
intervention. Case selection is unlikely. Whiplash-
associated disorder grades 1 and 2 constitute most of the
presentations with acute whiplash injury'® and are
associated with a shorter time to return to work than
WAD grade 3'* and fewer symptoms, ' although the latter
observation has not been reproduced by other authors.'>'¢

Our observations were similar to those reported by Gay
et al,” who also found that the NBQ was slightly superior to
the NDI. Although we found that all items of the 4
questionnaires contributed except for headaches in the
Copenhagen and upper-limb dysesthesia in the NDI,
Pickering et al'® with a similarly sized sample, identified
neck pain and dysfunction in the NDI, NP, and Copenhagen.
The lack of contribution of upper-limb dysesthesia in our study
relates to the participants’ selection on the basis of their
presentation as WAD 1 and 2.

Strengths and Limitations

The strength of this study is the relatively homogeneous
clinical presentation, the standardization of the physiother-
apy, and the wide geographical spread of the participants.
The limitations of this study are the responsiveness, the rate
of retrieval, and the inherent difficulty of data collection
from a number of locations.

Limitations include that power calculations were not done
before designing the study because they had not been used
previously.”'*'? As in previous studies,'> we used the
standardized response mean (change of scores after and
before treatment), which takes variance into account. There
was limited variance because 73% of the participants

Better
Definite improvement

Real and worthwhile difference

Somewhat better
Slight but noticeable change

4 or less 4 5
Slightly better

Not really any difference

PGIC, Patient Global Impression of Change.

experienced considerable improvement, so there was limited
difference in responsiveness among the different PROMs.

We lost complete sets of data in 28% of participants because
the clinical practitioners treating the patients did not have the
time to check the responses. Some clinics returned many more
samples than others, suggesting further loss of potential
participants. Further work with a similar case mix comparing
this physiotherapy regimen with a different one or an untreated
control group would clarify the merits of the treatment
administered to the patients in this study.

CONCLUSION

The Northwick Park, NDI, and NBQ are all reliable and
responsive to changes after physical therapy for neck pain after
acute whiplash injury. Historically, the NDI has been widely
used, and this facilitates comparison with previous studies. The
NBQ was the most reliable and responsive, was shorter, and
was completed slightly more reliably than the other PROMs.
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Practical Applications

® The findings indicate that 3 PROMs of neck
pain are accurate and reproducible outcome
measures of physical interventions.

® The work supports the NBQ and confirms the
value of the NDI.

® Patient-reported outcome measures should be
used before and after intervention to assess
their outcomes and efficacy.
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