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Abstract
Managing Injuries of the Neck Trial (MINT):  
a randomised controlled trial of treatments for 
whiplash injuries

SE Lamb,1* MA Williams,1 EM Williamson,1 S Gates,1 EJ Withers,1 
S Mt-Isa,2 D Ashby,2 E Castelnuovo,3 M Underwood1 and MW Cooke,1 
on behalf of the MINT Trial Group
1Warwick Clinical Trials Unit, University of Warwick, Coventry, UK
2Imperial College London, London, UK
3University of York, York, UK

*Corresponding author s.lamb@warwick.ac.uk

Objectives: To examine the clinical effectiveness 
of a stepped care approach over a 12-month period 
after an acute whiplash injury; to estimate the costs 
and cost-effectiveness of each strategy including 
treatments and subsequent health-care costs; and 
to gain participants’ perspective on experiencing 
whiplash injury, NHS treatment, and recovery within 
the context of the Managing Injuries of the Neck Trial 
(MINT).
Design: Two linked, pragmatic, randomised controlled 
trials. In Step 1, emergency departments (EDs) were 
cluster randomised to usual care advice (UCA) or 
The Whiplash Book advice (WBA)/active management 
advice. In Step 2, participants were individually 
randomised to either a single session of advice from a 
physiotherapist or a physiotherapy package of up to six 
sessions. An economic evaluation and qualitative study 
were run in parallel with the trial.
Setting: Twelve NHS trusts in England comprising 
15 EDs.
Participants: People who attended EDs with an 
acute whiplash injury of whiplash-associated disorder 
grades I–III were eligible for Step 1. People who had 
attended EDs with whiplash injuries and had persistent 
symptoms 3 weeks after ED attendance were eligible 
for Step 2.
Interventions: In Step 1, the control intervention 
was UCA and the experimental intervention was 
a psycho-educational intervention (WBA/active 
management advice). In Step 2 the control treatment 
was reinforcement of the advice provided in Step 1 and 
the experimental intervention was a package of up to 
six physiotherapy treatments.

Main outcome: The primary outcome was the 
Neck Disability Index (NDI), which measures severity 
and frequency of pain and symptoms, and a range of 
activities including self-care, driving, reading, sleeping 
and recreation. Secondary outcomes included the 
mental and physical health-related quality-of-life 
(HRQoL) subscales of the Short Form questionnaire-12 
items (SF-12) and the number of work days lost.
Results: A total of 3851 patients were recruited to 
Step 1 of the trial. 1598 patients attending EDs were 
randomised to UCA, and 2253 were randomised 
to WBA/active management. Outcome data were 
obtained at 12 months for 70% and 80% of participants 
at Step 1 and Step 2, respectively. The majority of 
people recovered from the injury. Eighteen per cent 
of the Step 1 cohort had late whiplash syndrome. 
There was no statistically or clinically significant 
difference observed in any of the outcomes for 
participants attending EDs randomised to UCA or 
active management advice [difference in NDI 0.5, 
95% confidence interval (CI) –1.8 to 2.8]. In Step 2 
the physiotherapy package resulted in improvements 
in neck disability at 4 months compared with a single 
advice session, but these effects were small at the 
population level (difference in NDI –3.2, 95% CI –5.8 
to –0.7). The physiotherapy package was accompanied 
by a significant reduction in the number of work days 
lost at 4-month follow-up (difference –40.2, 95% CI 
–44.3 to –35.8).
Conclusions: MINT suggests that enhanced psycho-
educational interventions in EDs are no more 
effective than UCA in reducing the burden of acute 
whiplash injuries. A physiotherapy package provided 
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to people who have persisting symptoms within the 
first 6 weeks of injury produced additional short-term 
benefits in neck disability compared with a single 
physiotherapy advice session. However, from a health-
care perspective, the physiotherapy package was not 
cost-effective at current levels of willingness to pay. 
Both experimental treatments were associated with 
increased cost with no discernible gain in health-
related quality of life. However, an important benefit 
of the physiotherapy package was a reduction in work 

days lost; consequently, the intervention may prove 
cost-effective at the societal level.
Trial registration: Current Controlled Trials 
ISRCTN33302125.
Funding: This project was funded by the NIHR Health 
Technology Assessment programme and will be 
published in full in Health Technology Assessment; 
Vol. 16, No. 49. See the HTA programme website for 
further project information.
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Executive summary

nurses and allied health professionals) were given 
brief training on whiplash injuries and how to 
implement the active management approach. The 
clinicians were asked to provide all people who 
attended with an acute whiplash injury with The 
Whiplash Book and to provide advice consistent with 
the active management strategy. In the second 
step of the trial, the experimental intervention 
was a bespoke package of up to six physiotherapy 
treatments. Each participant was assessed and 
provided with an individually tailored package of 
treatments, from manual therapy, exercise, brief 
psychological interventions and advice.

Recruitment

All people who attended the ED with an acute 
whiplash injury of whiplash-associated disorder 
(WAD) grades I–III (mild to severe, but excluding 
fractures or dislocations of the spine) were eligible 
for Step 1 of the trial. All eligible patients who were 
reported to the study co-ordinating centre were 
invited to participate. People who had attended 
participating EDs with whiplash injuries and had 
persistent symptoms 3 weeks after ED attendance 
(WAD grades I–III) and no contraindication to 
physiotherapy treatment were eligible for Step 2.

Follow-up

We collected follow-up data at 2 weeks, 4 months, 
8 months and 12 months after the ED attendance. 
The primary method of data capture was postal 
questionnaire. This was supplemented with 
telephone data collection for individuals who did 
not return a questionnaire but were happy to 
provide information.

Clinical outcomes and 
analysis
The primary outcome was the Neck Disability 
Index (NDI), which measures both severity and 
frequency of pain, symptoms, and a range of 
activities including self-care, driving, reading, 
sleeping and recreation. Secondary outcomes 

Background

Whiplash injuries are a common and costly 
problem. Improved management of acute injuries 
may be beneficial, but there is a well-recognised 
lack of research evidence to support treatments 
that are commonly advocated.

Design

Two linked, pragmatic, randomised controlled 
trials (RCTs) evaluating a stepped care approach 
to management of whiplash injuries. The 
first step was cluster randomised: emergency 
departments (EDs) (clusters) were randomised 
to usual care advice (UCA) or The Whiplash 
Book/active management advice. In the second 
step, participants with persistent symptoms at 
3 weeks were individually randomised to either a 
single session of advice from a physiotherapist, or 
a package of up to six sessions of physiotherapy 
treatments. An economic evaluation and qualitative 
study were run in parallel with the trial.

Setting

Twelve NHS trusts in England, comprising 15 EDs.

Control interventions

In the first step of the trial, the control intervention 
was UCA. A national survey of usual care was 
conducted in 251 EDs prior to the start of the trial, 
and used to benchmark UCA. In the second step of 
the trial, the control treatment was reinforcement 
of the advice provided in the first step, by a 
physiotherapist [either UCA or The Whiplash Book/
active management advice (see below)].

Experimental interventions

In the first step of the trial, the experimental 
intervention was a psychoeducational intervention 
comprising The Whiplash Book and active 
management advice. ED clinicians (doctors, 
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included the mental and physical health-related 
quality-of-life (HRQoL) subscales of the Short 
Form questionnaire-12 items (SF-12) version 1 
and the number of work days lost. NDI scores 
were also summarised to give an indicator of late 
whiplash syndrome (LWS) and a binary indicator 
of more severe symptoms at 4 months (acute 
whiplash injury). The planned sample size was 
approximately 3000 for Step 1 and 600 for Step 
2. We used hierarchical regression modelling 
to include estimation of clustering effects from 
NHS trusts, and from therapists providing the 
treatment (Step 2 only). Models were adjusted for 
baseline covariates. Subgroup analyses were pre-
specified for injury severity, psychological response 
to the injury, and pre-existing neck pain, and are 
presented for the primary outcome. Additional 
analyses explored the impact on and role of 
compensation.

Economic analysis

We considered the cost–utility of the various 
treatment options from the UK NHS perspective. 
We included all NHS costs needed to deliver the 
interventions and to provide health care associated 
with whiplash injuries over a 12-month time 
horizon. Quality-adjusted life-years (QALYs) were 
calculated from the European Quality of Life-5 
Dimensions (EQ-5D). We collected resource data 
from participant questionnaires. Costs were in 
UK pounds (£) actualised to 2009 using the Retail 
Price Index. Discounting was not applied.

Results

Between December 2005 and November 2007 we 
recruited 3851 patients to the first step of the trial: 
1598 people attended EDs that were randomised to 
the UCA, and 2253 people attended departments 
randomised to the active management/The 
Whiplash Book advice (WBA).

Nearly 57% of participants were female, mean age 
was 37 years and the most frequent WAD grade at 
ED presentation was grade I (complaint of pain, 
stiffness or tenderness, with no physical signs). 
Outcome data were obtained at 12 months for 70% 
and 80% of participants of the Step 1 and Step 
2 stages of the trial, respectively. The majority 
of people recovered from the injury. Eighteen 
per cent of the Step 1 cohort had LWS. However, 
the average SF-12 scores are consistent with the 

majority of the cohort returning to expected 
population values of HRQoL by 12 months.

There was no statistically or clinically significant 
difference observed in any of the outcomes for 
participants attending EDs randomised to usual 
care or active management advice [difference in 
NDI 0.5, 95% confidence interval (CI) –1.8 to 2.8]. 
In the second step of the trial, the physiotherapy 
package resulted in improvements in neck 
disability at 4 months in comparison with a single 
advice session, but these effects were small at the 
population level (difference in NDI –3.2, 95% 
CI –5.8 to –0.7). The physiotherapy package was 
accompanied by a significant reduction in the 
number of work days lost at 4-month follow-up 
(difference –41.4%, 95% CI –45.4% to –37.0%). 
There was no difference in generic HRQoL 
between the two treatments tested in Step 2.

There was no evidence that the effects of the 
advice interventions (Step 1) or physiotherapy 
versus advice (Step 2) were affected by severity of 
the initial injury, adverse psychological reactions to 
injury, or with pre-existing neck problems.

Economics

The mean total cost of health care provided 
to people in the WBA and UCA packages was 
£311.22 and £283.47, respectively. The mean 
total cost of health care provided to people in 
the physiotherapy package and reinforcement of 
advice arm was £440.22 and £336.00, respectively. 
Although there were small additional benefits 
in terms of QALYs, these were in favour of both 
control interventions. In terms of incremental cost-
effectiveness ratios from a health-care perspective 
The Whiplash Book and physiotherapy package were 
dominated. When personal health-care costs were 
included, the UCA was cost-effective at £7106 per 
QALY.

Qualitative study

We explored user perspectives on the acceptability 
and experience of the treatments provided in 
the trial, and how future interventions might 
be improved. Semi-structured interviews 
were completed in a purposive sample of 20 
participants in Step 2 of the trial, with equal 
sampling from each of the four treatment 
pathways (UCA + physiotherapy package; 
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UCA + physiotherapy advice session; The Whiplash 
Book and active management + physiotherapy 
package; The Whiplash Book and active 
management + physiotherapy advice session). 
Some messages from the ED consultation were 
retained, in particular those relating to the need 
to exercise. The Whiplash Book was recalled by most 
participants, but many reported, despite reading 
the contents and understanding them, they felt 
unable to self-manage their condition owing to fear 
of reinjury and needing reassurance. The single 
advice session of physiotherapy was welcomed, 
and most people gained considerably in terms of 
reassurance and confidence to self-manage their 
condition. Likewise the physiotherapy package was 
generally well received, although some participants 
reported difficulty in being able to balance the 
commitment of work with the limited availability of 
appointments.

Conclusions

This definitive, large scale RCT suggests that 
enhanced psychoeducational interventions in EDs 
are no more effective than UCA in reducing the 
burden of acute whiplash injuries. A physiotherapy 

package provided to people who have persisting, 
significant symptoms within the first 6 weeks of 
injury produced additional small, short-term 
benefits in neck disability in comparison with a 
single physiotherapy advice session. However, 
from a health-care perspective, the physiotherapy 
package was not cost-effective at current levels 
of willingness to pay. Both experimental 
treatments were associated with increased cost 
with no discernible gain in HRQoL. However, an 
important benefit of the physiotherapy package 
was a reduction in work days lost, and as such, the 
intervention may prove cost-effective at the societal 
level.

Trial registration

This trial is registered as ISRCTN33302125.

Funding

Funding for this study was provided by the 
Health Technology Assessment programme of the 
National Institute for Health Research.
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Chapter 1  
Introduction

Classification of whiplash 
injuries
Early studies of whiplash used terms such as 
‘whiplash’ to mean a variety of different things. 
Terminology was standardised by the Quebec Task 
Force (QTF), an international expert group, in 
1995.6 These definitions are now internationally 
accepted and are used throughout this study. 
According to the QTF definitions, ‘whiplash’ is the 
mechanism of injury (acceleration–deceleration 
injuries usually in the frontal plane), ‘whiplash 
injuries’ are the soft tissue injuries that result and 
‘whiplash-associated disorder (WAD)’ describes 
the pattern of signs and symptoms that arise. 
There are five grades of WAD, from grade 0 (no 
neck complaints or signs) to grade IV (fracture or 
dislocation) see Table 1.3

TABLE 1  Definitions of whiplash-associated disorder (WAD) 
grades3

Term Definition

WAD grade 0 No neck complaints or signs

WAD grade I Complaint of pain, stiffness or 
tenderness, but no physical signs

WAD grade II Complaint of pain, stiffness or 
tenderness, and musculo-skeletal signs 
(decreased range of motion, point 
tenderness, etc.)

WAD grade III Complaint of pain, stiffness or 
tenderness and neurological signs 
(decreased or absent deep tendon 
reflexes, weakness and sensory 
deficits). Could also have musculo-
skeletal signs

WAD grade IV Fracture or dislocation

The term ‘late whiplash syndrome (LWS)’ is used 
throughout the study to describe the chronic 
complications of whiplash, and defined as: 
‘Presence of pain, restriction of motion or other 
symptoms at 6 months or more after the injury, 
sufficient to hinder return to normal activities such 
as driving, usual occupation and leisure’.

Background

Whiplash injuries (acceleration–deceleration 
injuries to the neck) are a common type of injury 
and the sequelae make up a significant proportion 
of the workload of emergency departments (EDs) 
as well as having significant implications for 
orthopaedic services, physiotherapy and primary 
care. Most often the injury results from rear-end 
or side-impact motor vehicle collisions, but it may 
also occur during other activities such as diving. 
Although whiplash injuries are usually not serious, 
they may cause substantial long-term morbidity, 
and because they are so common they are a major 
health and economic problem around the world. In 
the UK, the annual cost to the economy was about 
£2553M in 1990, representing about 18% of the 
total costs of all road traffic collisions and 0.4% of 
the gross domestic product.1 More recent estimates 
suggest the costs maybe circa £3.1B per annum.2 
The costs are caused mainly by lost productivity 
owing to absence from work and considerable 
health service costs involved in the treatment of 
patients who develop chronic symptoms.

The incidence of whiplash injuries varies around 
the world, being largely dependent on traffic 
volumes and road conditions. Not surprisingly, 
high rates are found in developed countries with 
high population density and high car ownership. 
Different studies have estimated incidences of 380 
per 100,0003 or 106 per 100,0004 in Australia, 266 
to 387 per 100,000 in the USA,5 70 per 100,000 
in Quebec,6 and 188 to 325 per 100,000 in the 
Netherlands.7 In the UK, there appears to have 
been a substantial increase in the incidence of 
whiplash injuries during the 1980s and 1990s 
and there were around 250,000 new cases in 
2003.1 Similar increases have been reported in 
Germany8 and the Netherlands.7 The reasons for 
the increasing incidence are not completely clear, 
but there are probably several contributory factors, 
including increase in traffic volume and, possibly, 
increased litigation leading to an increase in the 
reporting of symptoms after road accidents.
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Prognostic factors for late 
whiplash syndrome
The most common symptoms after acute whiplash 
injury are neck pain and headache, with other 
symptoms such as neck stiffness, shoulder pain, 
arm pain or numbness (or both), paraesthesia, 
weakness, dysphagia, visual and auditory 
symptoms, dizziness and concentration difficulties 
occurring in smaller numbers of patients. In most 
cases, symptoms are short lived, but a substantial 
minority go on to develop LWS, i.e. persistence 
of significant symptoms beyond 6 months after 
injury. Different studies have estimated variable 
proportions of patients to have persistent 
symptoms, and the incidence of LWS is not known 
precisely. In part the differences in reported 
incidence between studies are due to differences 
in the definitions of chronic symptoms and 
differences in the populations studied. However, it 
is generally accepted that between 20% and 50% 
of patients will report symptoms persisting for 
more than 6 months.9 These patients generate the 
majority of costs associated with WAD in terms of 
lost productivity and costs to the health service 
of providing treatment.1 Therefore, an important 
aim in the management of acute WAD injuries is to 
prevent the development of LWS.

A wide range of factors have been reported to be 
associated with the development of LWS, including 
physical factors such as pain intensity and 
psychological factors such as previous psychological 
problems, stress and acute psychological response 
to injury. The existing literature is generally of 
poor methodological quality and does not provide 
strong evidence for the association of any risk 
factor with LWS, but initial pain intensity and 
neck pain-related disability appear to have the 
most consistent associations.10–12 The literature is 
not of sufficient quality to allow any quantitative 
assessment of the relative importance of the 
different risk factors. There is limited evidence for 
the importance of other risk factors such as post-
traumatic stress, self-efficacy and previous chronic 
pain in development of LWS.13 Despite considerable 
research effort, the factors associated with LWS 
and their relative importance are not well known. 
Several risk factors identified by various studies 
are potentially modifiable in the early stages 
of recovery after whiplash injury, so effective 
treatment may be able to reduce the proportion of 
patients who subsequently develop LWS.

Management of whiplash-
associated disorders
There are few good-quality randomised trials upon 
which to base recommendations for practice and 
the optimum treatment for acute whiplash injury is 
unknown. In the mid-1990s the QTF review found 
insufficient evidence supporting the treatments 
in use at that time. It concluded that promoting 
activity in the early stages of recovery was probably 
the most effective strategy, soft collars were not 
helpful, and physiotherapy, a very common 
treatment, required rigorous evaluation because 
of its high costs. The Cochrane review Conservative 
Treatments for Whiplash14 included 17 studies of 
treatments for acute whiplash. These evaluated 
a wide range of treatments, but most were of low 
methodological quality and differences between 
them precluded any meta-analyses. Although some 
individual trials appeared to show superiority of 
one treatment, results were inconsistent and no 
clear conclusions could be drawn about the most 
effective therapy. The authors concluded that 
large, high-quality trials are needed.

The QTF proposed a ‘stepped care’ clinical 
pathway in which patients are given advice and 
education at the initial contact, and then reviewed 
at 3 weeks. Patients with persisting symptoms 
would then be provided with more intensive 
treatment aimed at amelioration of modifiable risk 
factors for LWS to prevent development of chronic 
symptoms. Such a strategy is likely to yield the 
most cost-effective method of providing care for 
acute whiplash injuries, as it should target intensive 
(and expensive) treatment to those patients who 
are most likely to benefit. However, the QTF did 
not make any recommendations about the specific 
treatments that should be used.

Another review15 suggested that psychological 
risk factors predominate as risk factors for poor 
outcome after whiplash injury, and argue that 
advice to resume normal activity, using a cognitive 
behavioural approach, should be the treatment 
of choice for early management of whiplash. The 
review was used to develop The Whiplash Book,16 
which is a booklet that uses a psychoeducational 
approach to deliver positive messages about 
prognosis, pain, returning to normal activities, 
exercise and self-management of symptoms. The 
Whiplash Book was developed by an internationally 
recognised multidisciplinary group.16 Using 
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recommendations for developing patient 
information and experience of developing similar 
material for low back pain,17,18 a draft booklet was 
peer reviewed by independent multidisciplinary 
experts. The booklet was formatted by design 
experts, and tested for proof of concept.19 The 
results were promising in so far as patient’s beliefs 
about pain and poor recovery were modified, and 
the potential for modifying behaviours on the 
causal pathway to disability suggested.19 Disability 
outcomes were not investigated. Experience gained 
in back pain research emphasised the importance 
of practitioner training in using The Whiplash Book 
to ensure that verbal consultations and written 
material were consistent. The overall approach is 
called ‘active management’.

Whether or not The Whiplash Book and active 
management approach is effective is not yet 
known. Other systematic reviews have suggested 
that physical as well as psychological factors may 
also carry significant amounts of risk for poor 
outcome,12,20 and some of the evidence used 
to support the strategy of The Whiplash Book 
was from the field of low back pain or other 
chronic conditions, and may not be directly 
transferable to management of WAD. There 
are notable differences between WAD and low 
back pain in terms of the mechanism of injury 
and psychological consequences. For example, 
phobic travel anxiety and other psychological 
manifestations of shock may occur in 50% of 
people after whiplash injury21,22 but are rarely, if 
ever, reported in low back pain.

Current UK practice for 
acute whiplash-associated 
disorder
The most common treatment for WADs in EDs is 
advice, but the content and quality of the advice 
varies.23 Over 90% of departments suggest using 
analgesics and gradually increasing movement 
of the neck. Some departments use soft collars as 
well, suggesting that they should be removed and 
the neck exercised on a regular basis. Referral 
to radiological investigations and physiotherapy 
occurs in 50% of departments for those patients 
with more severe symptoms. Physiotherapy is a 
common treatment for WAD but there are no 
published data on the types of physiotherapy 
currently delivered in the UK. The most recent 
UK guidelines for the physiotherapy management 

of WAD advocates the use of joint manipulation 
and mobilisation, soft tissue mobilisations, 
exercises, education and advice, transcutaneous 
electrical nerve stimulation (TENS) and 
multimodal packages.24

Rationale for Managing 
Injuries of the Neck Trial
Current treatments for acute WAD are variable 
and are not supported by good-quality evidence. 
A stepped care approach to treating whiplash 
injuries, as proposed by the QTF, is potentially 
the most cost-effective solution but it requires 
evaluation and identification of the optimal 
components of treatment. In this approach, 
EDs would provide advice on management of 
WAD. Currently, advice given by EDs in the 
UK is variable and often contains outdated 
recommendations. The advice contained in 
The Whiplash Book may potentially be superior 
to current standard care, and could become a 
standard treatment across the NHS. Evaluation is 
needed to determine whether or not it is beneficial.

The second component of the stepped care 
pathway is physiotherapy treatment, for patients 
with persistent symptoms. In the Managing 
Injuries of the Neck Trial (MINT) we evaluate 
a package of physiotherapy treatments that are, 
as far as possible, evidence based and acceptable 
to physiotherapists and could be implemented 
throughout the NHS if shown to be effective.

Research objectives

1. To estimate the clinical effectiveness of a 
stepped care approach over a 12-month period 
after an acute whiplash injury. 

Step 1: The Whiplash Book versus usual 
care advice (UCA) in EDs.
Step 2: In patients with symptoms 
persisting at 3 weeks (WAD grades I–III), 
supplementary treatment comprising 
either a package of physiotherapy 
treatments and reinforcement of advice 
versus reinforcement by a physiotherapist 
of advice provided at the initial ED 
contact.
And: the combined effect of the 
treatments.
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2. To estimate the clinical effectiveness in pre-
specified subgroups of patients: those with 
prior neck problems, psychological or physical 
risk factors for poor outcome, and those 
seeking compensation.

3. To estimate the costs of each strategy including 
treatment and subsequent health-care costs 

over a period of 12 months and to estimate 
cost-effectiveness.

4. To gain a participant’s perspective on 
experiencing a whiplash injury, NHS treatment 
and recovery within the context of MINT.
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Chapter 2  
Methods

Committee and the Research and Development 
Committee of each participating centre.

Step 1: Cluster randomised 
trial of The Whiplash Book 
versus usual advice
Inclusion and exclusion criteria

All people who attended ED with a history of 
whiplash injury of less than 6 weeks’ duration were 
eligible for the trial, except those with any of the 
following exclusion criteria:

1. age < 18 years
2. fractures or dislocations of the spine or other 

bones
3. head injuries with more than a transient loss of 

consciousness or with a Glasgow Coma Score of 
≤ 12 at any stage of their assessment in hospital

4. admission to inpatient services
5. severe psychiatric illness.

Identifying participants and 
consent

Because the first part of the trial was cluster 
randomised, individual consent for participation 
was not sought. This is an accepted procedure for 
cluster randomised trials where individuals do not 
have a choice of whether or not to receive the trial 
intervention.25

Clinicians in each participating ED were 
responsible for identifying eligible participants. 
Posters were displayed in the ED to inform 
patients that the trial was taking place and also 
versions with the study inclusion/exclusion criteria 
to remind clinicians about the trial. In addition, 
resources such as credit card-sized laminated card 
reminders of WAD grades and inclusion/exclusion 
criteria were also distributed. Details of patients 
with WADs were recorded on a trial proforma, 
a short carbonised form developed specifically 
for MINT. It allowed collection of a routine core 
clinical data set, including injury severity, pain 
intensity and WAD grade diagnosis. It contained 

Introduction

MINT used a design consisting of two linked 
randomised controlled trials (RCTs). The first 
step was a cluster randomised trial in which NHS 
trusts were randomised to one or other of the ED 
advice interventions to be compared (The Whiplash 
Book or UCA), for all patients presenting with 
acute problems following a whiplash injury. The 
second step was an individually randomised trial, 
for patients still experiencing symptoms 3 weeks 
after their injury, comparing physiotherapy with a 
single advice session reinforcing the advice given in 
the ED. The two parts of the trial used a common 
system of follow-up at 4, 8 and 12 months.

The trial was run in hospitals of 12 NHS acute 
trusts in the UK: Heart of England NHS 
Foundation Trust (Heartlands and Solihull 
Hospitals), North Bristol NHS Trust (Frenchay 
Hospital), Oxford Radcliffe Hospitals NHS Trust 
(John Radcliffe Hospital), University Hospitals 
Coventry and Warwickshire NHS Trust [University 
Hospital (Walsgrave Site) and Hospital of St 
Cross, Rugby], Gloucestershire Hospitals NHS 
Trust (Cheltenham General and Gloucester Royal 
Hospitals), South Warwickshire General Hospitals 
NHS Trust (Warwick Hospital), Worcestershire 
Acute Hospitals NHS Trust (Alexandra Hospital, 
Redditch and Princess of Wales Community 
Hospital), University Hospitals Birmingham 
NHS Foundation Trust (Selly Oak Hospital), 
Kettering General Hospital NHS Foundation Trust 
(Kettering General Hospital), Buckinghamshire 
Hospitals NHS Trust (Stoke Mandeville Hospital), 
Countess of Chester Hospital NHS Foundation 
Trust (Countess of Chester Hospital), and Gwent 
Healthcare NHS Trust (Royal Gwent Hospital, 
Newport). Some trusts comprised several hospitals 
and hence some clusters contained more than 
one ED.

Ethics committee approval

MINT was approved by the Trent Multicentre 
Research Ethics Committee (MREC, reference 
MREC/04/4/003), the Local Research Ethics 
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tick boxes to ensure that clinicians provided 
potential participants with the trial information 
sheet, discussed the study with them, and also 
recorded if the patient would prefer not to receive 
the study questionnaires. A copy of the proforma 
was filed in the medical notes as a treatment record 
and the second copy was passed to the research 
team to notify them that a patient had been asked 
to participate. Completed proformas were collected 
twice a week by the research therapists/nurses 
and returned to the study co-ordinating centre 
(Warwick Clinical Trials Unit) either by post or in 
person, depending on the centre.

Patients were informed about the possibility that 
they may be eligible for Step 2 of the study but 
did not receive detailed information at this stage, 
because the majority of patients who participated 
in Step 1 were not expected to have persistent 
symptoms at 3 weeks and hence were not eligible 
for Step 2. Patients were also asked for their 
contact details (address, telephone number, mobile 
telephone number and e-mail address), to assist 
with sending out and following up questionnaires.

Randomisation

The unit of randomisation was the NHS trust. 
Participating trusts were randomised by the 
project statisticians before the start of recruitment 
to UCA or The Whiplash Book advice (WBA). 
We randomised by trust rather than by ED to 
avoid contamination; this could arise if different 
EDs within a trust were allocated to different 
interventions, because staff frequently worked in 
more than one ED. Randomisation used a table 
of random numbers, starting at a random place 
to ensure that the allocations were not known 
before randomisation. The allocation depended 
on whether or not the next digit was odd or even. 
Clusters were pair matched by size (number of 
ED attendances per year) prior to randomisation; 
one of each pair of trusts was randomised to The 
Whiplash Book arm and the other to the UCA arm.

Interventions

The interventions, their delivery and training of 
ED staff are described fully in Chapter 3.

Eligible patients were given a trial information 
pack containing a letter of introduction about the 
study, signed by their local ED consultant, and the 
appropriate advice leaflet. The pack was identical 
for both arms of the trial apart from the advice 

materials. ED clinicians discussed the study with 
patients. If patients were willing to participate, they 
were told that they would receive a questionnaire 
in a few days time. They were asked to return 
this and to contact the MINT study team if they 
continued to have problems after approximately 
2 weeks. The introduction letter did not mention 
randomisation of hospitals to The Whiplash Book 
or UCA, but simply stated that the hospital was 
taking part in a study of advice given to patients 
with whiplash injuries. ED clinicians provided each 
patient with either a copy of the ED’s usual advice 
leaflet or The Whiplash Book, and verbal guidance 
on management of WAD. A patient user group 
was consulted when developing the trial materials 
provided to patients explaining the study.

Some of the EDs involved in the trial serve large 
populations from minority ethnic groups. With 
permission from the publishers, The Whiplash Book 
was translated into five south Asian languages 
(Bengali, Gujarati, Hindi, Punjabi and Urdu).

Monitoring the intervention 
delivery

Research staff visited the centres regularly 
throughout the recruitment period to provide 
recruitment and educational support. Where 
possible, hospital records were audited to monitor 
ED attendance rates and referral rates. To assist 
in monitoring the delivery of the intervention 
additional audits were carried out to see if the 
number of proformas completed matched the 
number of MINT patient information packs 
(containing the advice leaflet and trial information) 
being used.

Patient inclusion, outcome 
measures and data collection

All patients attending for treatment of a whiplash 
injury that did not ask to be excluded were sent 
the 2-week and 4-month follow-up questionnaires, 
and were included in the trial if either of these 
was returned. The 2-week questionnaire was sent 
within a week of their ED attendance. It included 
demographic information and administration 
of some of the outcome measures [Short Form 
questionnaire-12 items (SF-12) version 1, European 
Quality of Life-5 Dimensions (EQ-5D) and ED 
treatment satisfaction]. If the questionnaire was 
not returned within a week, a second copy of the 
questionnaire was dispatched.
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Step 2: Individually 
randomised trial of 
physiotherapy versus 
reinforcement of advice 
given in emergency 
departments
Inclusion and exclusion criteria

Participants were eligible for randomisation into 
the second step of the trial if they:

1. reported symptoms in the 24 hours before 
attendance at the physiotherapy research clinic 
approximately 3 weeks after attendance at ED

2. were WAD grades I–III at this time
3. did not have any contraindications to 

physiotherapy treatment – these include 
central cord compression or upper motor 
neuron lesion, complete nerve root 
compression or lower motor neuron lesion, 
suspected vascular injury or haemorrhagic 
event.

Identifying participants and 
consent

Patients who attended participating EDs and 
received either of the advice interventions were 
asked to contact the study co-ordinating centre 
if they continued to have symptoms 3 weeks after 
their ED attendance. All participating patients 
who reported ongoing symptoms at this time were 
contacted by telephone by a research therapist to 
ensure they were potentially eligible and, if so, an 
appointment was then made for the patient with 
a research physiotherapist based at their local 
hospital. At this appointment, their eligibility 
for Step 2 of the trial was assessed. If eligible, 
trial participation was discussed and the patient 
was asked to sign a study consent form prior to 
randomisation. Information about Step 2 of MINT 
was sent to patients several days before their 
research clinic appointment, ensuring that they 
had sufficient time to consider participation.

Randomisation

Randomisation to physiotherapy or reinforcement 
of advice was via a central telephone randomisation 
service, based at the Cancer Research Clinical 
Trials Unit, University of Birmingham, 
Birmingham, UK. Randomisation was stratified 
by centre to ensure balance between the 
different ED interventions used in Step 2, and 

members of the same household were assigned 
to the same intervention to reduce the chance 
of contamination. This was taken into account 
in the trial analysis. If eligible patients declined 
participation, their reasons for doing so were 
recorded.

Interventions

Full details of the interventions are given in 
Chapter 3, but are described briefly here.

The physiotherapy package consisted of up to six 
sessions of therapy, over an 8-week period. The 
components of the intervention were described 
in a training and reference manual. The choice 
of physiotherapy treatments was made using two 
principles. Firstly, if there was evidence that the 
treatments were potentially effective in a WAD 
population or, where this was lacking, evidence 
of treatments that were effective for chronic 
neck dysfunction and likely to be effective for 
WAD, based on expert opinion or limited trial 
evidence. Secondly, if the treatments targeted 
established and potentially modifiable risk factors 
for developing LWS, including reduced cervical 
range of motion, high pain intensity, and adverse 
psychological reactions to the injury.

Participants randomised to reinforcement of advice 
received a single 40-minute session of advice with 
a physiotherapist, in which the therapist restated 
the advice that the patient was given at the time 
of their ED attendance (either The Whiplash Book 
or the hospital’s usual advice leaflet), discussed 
any queries that the patient had, and if applicable, 
checked the exercises that the patient was given in 
the ED. The physiotherapist could only give advice 
regarding progression of exercises or activities 
specified in The Whiplash Book or usual advice 
leaflet, and could not prescribe new exercises 
or use any ‘hands-on’ treatment. No review 
appointments were offered to these patients. They 
were advised to see their general practitioner (GP) 
if they had ongoing problems.

Physiotherapists who were independent of the 
recruitment and randomisation procedures, and 
had attended a 1.5-day training session from the 
trial team, delivered all interventions. The same 
therapists delivered both the physiotherapy and 
the control interventions, and each treatment 
session was recorded in a treatment log. All 
treatments were intended to be completed within 
4 months of the patient’s first attendance at the ED. 
Participants were able to seek additional treatment 
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outside the trial, and use of any such treatment was 
recorded in the follow-up questionnaires.

Monitoring the intervention 
delivery

The primary method of monitoring attendance 
rates and the treatments delivered was treatment 
logs. Treatment logs were completed for all 
patients by the trial physiotherapists and returned 
to the study co-ordinating centre. We liaised closely 
with the physiotherapy departments to ensure 
that all treatment logs were returned, and to 
address any problems identified via the treatment 
logs. From these treatment logs the patients were 
classified into four categories of attendance: did 
not attend any sessions; attended assessment only; 
partial completion; and completed treatment. In 
the physiotherapy arm, patients were classified 
as partial completers if they attended for the 
assessment and at least one treatment session. 
Treatment was terminated when the patient 
failed to attend for subsequent treatment. 
Physiotherapy package patients were classified 
as having completed treatment if the treatment 
was completed as intended and discharge was by 
mutual agreement between the physiotherapist 
and patient. Those allocated to the advice session 
were deemed to have completed treatment if they 
attended the advice session.

In addition, some centres were visited in the 
early stages of the trial to ensure the smooth 
implementation of the intervention. This involved 
auditing a selection of patient notes who were 
receiving the physiotherapy package and the 
observation of an advice session.

Outcome measures and 
data collection
A common follow-up procedure was used for 
all participants. Follow-up data collection was 
by postal questionnaires, completed at 4, 8 and 
12 months after ED attendance. The primary 
outcome was the Neck Disability Index (NDI). The 
NDI is a self-completed questionnaire that has 
been used successfully in a postal format in trials 
of neck treatments.26,27 It assesses pain-related 
activity restrictions in 10 areas including personal 
care, lifting, sleeping, driving, concentration, 
reading and work, each of which is scored from 0 
to 5 (0 = no disability, 5 = total disability).

The SF-12 and EQ-5D were included to assess 
generic health-related quality of life (HRQoL), 
and to enable a single utility score for economic 
evaluation to be derived from the EQ-5D. We used 
the acute (1 week) recall version of the SF-12 in 
order to obtain more accurate change in health 
status. Participants also rated whether or not they 
had improved, remained the same, or worsened. 
Resource use was assessed by a short questionnaire 
that asked about additional NHS or private 
hospital treatment for the whiplash injury, any 
GP consultations, manipulation, massage or other 
treatment. Participants were asked to distinguish 
between prescription and out-of-pocket expenses.

Follow-up questionnaires were mailed to 
participants 4, 8 and 12 months after their ED 
attendance. If questionnaires were not returned 
within a week, a standardised series of reminders 
were used:

•	 questionnaire sent to participant
•	 questionnaire not returned after 1 week: first 

telephone prompt
•	 second copy of questionnaire dispatched if 

necessary
•	 questionnaire not returned after a further 

week: second telephone prompt
•	 questionnaire not returned: contact participant 

to collect core outcome data by telephone
•	 unable to contact participant by telephone: 

class as ‘non-responder’ and close case.

Follow-ups were classed as ‘closed cases’ when a 
questionnaire was received from the patient, data 
were collected by telephone, or the procedure was 
followed to the end and the patient was classed as a 
‘non-responder’.

Participants were asked only at the 12-month 
follow-up whether or not they had pursued and 
settled a compensation claim related to their 
whiplash injury. This was not asked at 4- or 
8-month follow-up to avoid stimulation of claims 
among the trial population.

A research assistant not involved in the recruitment 
or randomisation processes was responsible for 
mailing follow-up questionnaires, and for entering 
responses onto the study database. Blinding of the 
study team was maintained until final analysis of 
the data was completed.
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Database and data 
processing
The database was designed and developed in 
house (Wolfson Institute) using Microsoft Access 
2002 (Microsoft Corporation, Redmond, WA, 
USA). All data were kept and backed up using a 
LaCie Biometric Safe Drive (London, UK) that 
was only accessible by authorised staff. For an 
added security to personal data, the database 
was encrypted using the encryption software 
Cryptainer, and Groove Virtual Office software was 
used to transfer files between secured PCs in the 
study co-ordinating centre (Warwick Clinical Trials 
Unit) and the statistical team (Wolfson Institute).

The database imposed rules for data entry which 
include valid range for responses, linked dates 
and patient identity among data tables, auto-
generated patient identity with check digits, auto-
generated dates for despatch records and pop-up 
warnings for ambiguous entries, which eliminated 
implausible errors on data entry. Queries were set 
up to automate checks between linked tables.

Data were single entered into the database by 
study personnel. The data sets were automatically 
cleaned on a weekly basis using a computer 
program to standardise missing and ambiguous 
responses on follow-up questionnaires according to 
coding rules developed during the study.

For data quality assessment, 10% of baseline, 5% 
of 4-month follow-up, 5% of 8-month follow-up, 
and 10% of 12-month follow-up questionnaires 
were randomly selected for double entry. We found 
that the clinical sections of the questionnaires 
have very low item-level percentage of error and 
very low overall error rates throughout, less than 
5%. The health economics sections suffered some 
higher percentages of item-level discordance, but 
most of the discordances were attributed to coding 
of missing values. Small denominators were also 
responsible for the higher percentages of item-level 
discordance. All disagreements found between the 
two databases during the check were corrected 
and we also corrected any systematic faults that 
were detected. We concluded that data quality 
was good and full double entry was not necessary. 
In addition, we checked manually for data 
inconsistencies every 3–4 months using the queries 
mentioned above, and compared any anomalies 
found with the paper questionnaires. Amendments 
were made to the data (both paper and electronic) 
if necessary.

Statistical analysis
Outcome data
For the NDI, an overall score was calculated 
for each participant by summing the score for 
individual components (a score out of five for 
each of the 10 components) and was expressed 
as a percentage (i.e. double the sum of the 
components). In addition, we summarised poor 
recovery at two time points as acute whiplash injury 
and LWS as below.

Acute whiplash injury
‘Whiplash is an acceleration–deceleration 
mechanism of energy transfer to the neck. It may 
result from rear end or side-impact motor vehicle 
collisions, but can also occur during diving or 
other mishaps. The impact may result in bony or 
soft tissue injuries (whiplash injury), which in turn 
may lead to a variety of clinical manifestations’ 
[Whiplash Association Disorders (WAD)].6

Operationally, this is defined as ‘if participant 
scores either ≥ two on Question two (personal 
care) OR Question seven (work) OR Question 10 
(recreation) of the Neck Disability Index on their 
4 month follow-up questionnaire they will be 
deemed to have Acute Whiplash Injury’.

Late whiplash syndrome
Late whiplash syndrome is the presence of pain, 
restriction of motion or other symptoms at 
6 months or more after the injury, sufficient to 
hinder return to normal activities such as driving, 
usual occupation and leisure.

Operationally this is defined as ‘if participant 
scores either ≥ two on Question two (personal 
care) OR Question seven (work) OR Question 10 
(recreation) of the Neck Disability Index on the 
12 month follow-up questionnaire they will be 
deemed to have LWS’.

We found no published literature available on the 
strategy for handling missing data on the NDI 
items. For the purpose of calculating the overall 
score, no imputation was made for the question 
on driving (question 7). If this item was missing, 
the NDI was scored based on the other nine items, 
as the question is not relevant to any participants 
who do not drive. Other missing item scores were 
imputed using multiple imputation by chained 
equations (MICE) technique.28 This is implemented 
by the ‘ice’ package commands in Stata (StataCorp 
LP, College Station, TX, USA).
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Work days lost was determined by the number of 
days off sick in the last 4 months. We assumed 
the maximum days and hours of work possible 
within the period in question. A high proportion of 
missing data for these items was expected and was 
dealt with by multiple imputation in the Poisson 
regressions as for NDI.

The SF-12 was scored according to standard 
methods (SF-12v1).29 We analysed mean scores 
for the mental component score (MCS) and 
physical components score (PCS). We used US 
norms because there is little difference in using 
country-specific norms to calculate SF-12 summary 
measures and so that data can be compared and 
interpreted across countries in relation to the US 
standard benchmark.30 Missing responses were 
dealt with by multiple imputation, as with the NDI.

The EQ-5D was used mainly for economic 
evaluation. A standard scoring algorithm was 
used to calculate the health-utility score.31 Missing 
responses were again addressed using multiple 
imputation.

Analytical strategy

All participants were analysed in the groups to 
which they were randomised, regardless of the 
treatment that they may have eventually received 
(intention to treat analysis). The analysis was 
conducted in three separate parts:

1. cluster randomised (Step 1)
2. individually randomised (Step 2)
3. interaction between cluster randomised and 

individually randomised.

Descriptive statistics for demographics of 
participants at baseline were analysed separately 
for each component, and a Consolidated Standards 
of Reporting Trials (CONSORT) diagram was 
produced for both stages of the trial (see Figures 2 
and 14).

Step 1
We included all participants in Step 1 in the 
comparison of WBA versus UCA, irrespective of 
whether or not they took part in Step 2 of the 
trial. Cluster characteristics were tabulated, and 
intracluster correlation coefficient (ICC) estimates 
for NHS trusts were calculated (see Appendix 3). 
We used hierarchical regression modelling to 
incorporate the effects of clustering owing to 
randomisation of NHS trusts. Random effects 
multiple linear regressions were used for all 

primary and secondary outcome measures on 
continuous scales, and random effects multiple 
logistic regressions on the binary outcomes acute 
whiplash injury and LWS. Work days lost was 
analysed using Poisson regression. Models were 
adjusted for clustering of NHS trusts and WAD 
grades at ED attendance at each time point on 
observed data and multiply imputed data.

Step 2
We performed random effects multiple regressions, 
as in Step 1, to compare the physiotherapy arm 
with reinforcement of advice, but with adjustment 
for advice intervention in Step 1, clustering of NHS 
trusts, clustering of therapists within NHS trusts, 
and NDI score at research clinic.

Statistical analyses were carried out in Stata 10 
and MLwiN 2.1 (MLwiN, Centre for Multilevel 
Modelling, Bristol, UK).32

Interaction between cluster and 
individually randomised analysis
We investigated whether or not there were any 
effects of interactions between interventions given 
in Step 1 and Step 2. We performed random 
effects multiple regressions as in Step 2, with 
additional adjustment for interaction term between 
The Whiplash Book intervention and physiotherapy 
intervention.

Adverse events

Adverse events are reported qualitatively in 
Chapter 5. We tabulated reasons for withdrawal for 
participants in Step 1 and Step 2 separately.

Subgroup analyses

Four pre-specified subgroup analyses were 
undertaken in both Step 1 and Step 2:33

1. severe physical symptoms at trial entry (WAD 
grade I vs WAD grades II or III)

2. adverse psychological reactions at trial entry 
(measured by EQ-5D question 5 in Step 1 and 
the Impact of Events Scale in Step 2)

3. pre-existing neck pain versus no pre-existing 
neck pain

4. compensation – claim being pursued versus not 
being pursued (as identified by the 12-month 
follow-up questionnaire).

Statistical tests of interaction were used to perform 
subgroup analyses.34
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Sensitivity analysis
Sensitivity analysis were planned to explore the 
effects on the results of adjustment for imbalance 
in baseline characteristics. Exploratory analyses 
of adjustment for the effects of ethnicity were 
performed because of an observed imbalance in 
the ethnic mix of participants in Step 1.

Sample size

For the primary outcome (NDI), there is consensus 
that a minimal clinically important difference 
lies in the range of three to five absolute points, 
with a standard deviation (SD) of about 8%.35 We 
therefore aimed to be able to detect a difference 
between the groups of three absolute points 
(i.e. 0.375 SDs), both for the comparison of The 
Whiplash Book and UCA, and for physiotherapy 
versus reinforcement of advice. For the individually 
randomised comparison (physiotherapy vs 
reinforcement of advice), 211 per group were 
required, based on 90% power and 1% significance 
level. Assuming a worst-case scenario of 30% loss to 
follow-up gives a total sample size of 300 per group 
(600 in total).36 The comparison of ED advice 
interventions was cluster randomised, so larger 
numbers were needed. Originally it was planned 
that eight centres would participate, recruiting 
4800 participants. This was revised with the 
inclusion of four additional centres, which allowed 
reduction of the overall sample size required to 

achieve the same power. Assuming a ICC of 0.02, 
an average of 120 patients per centre gives an 
inflation factor of 5.94,37 leading to a sample size of 
713 in each group. Allowing for 30% loss to follow-
up, 1020 participants per group were needed (2040 
in total). To allow for a reduction in power caused 
by unequal sample sizes among clusters, the target 
sample size was set to 3000 (an average of 250 per 
cluster). The change to the sample size was agreed 
by the Data Monitoring and Ethics Committee 
(DMEC), who monitored parameters that affect 
power throughout recruitment.

Monitoring
Trial Steering Committee
A Trial Steering Committee (TSC) was responsible 
for monitoring and supervising the progress of 
MINT towards its interim and overall objectives. 
Membership of the TSC is given in Appendix 1.

Data Monitoring and Ethics 
Committee

The DMEC was independent of the trial and 
monitored the ethical, safety and data integrity 
aspects of the trial. The DMEC determined what 
analyses were required at each of the meetings and 
the trial statistician supplied these. Membership of 
the DMEC is given in Appendix 2.
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Chapter 3  
Intervention description and rationale

1. For all participants, either UCA versus 
an active management advice strategy 
supplemented by The Whiplash Book at ED 
attendance.

2. For those participants who had persisting 
symptoms, a single advice session of 
physiotherapy versus an intensive 
physiotherapy programme consistent with dose 
and method of delivery for the UK NHS.

Advice and usual care 
interventions tested in 
Step 1
Advice is considered to be the cornerstone of 
clinical management for acute WAD. In 1995 
the QTF proposed that initial treatment should 
be advice and reassurance about the favourable 
prognosis following a whiplash injury. Suggested 
key messages were that pain is usually short-lived 
and is controllable, that early return to usual 
activities with the help of exercises produces a 
favourable outcome and that the use of soft collars 
may prolong recovery times.

Subsequent research has suggested that 
psychological risk factors are important as risk 
factors for poor outcome, and psychoeducational 
advice materials [based on cognitive behavioural 
(CB) model] may prove efficacious in the 
management of acute WAD outcome.13,39–41 Prior 
to and independently of the MINT trial, an expert 
group developed a psychoeducational booklet 
for use in acute WAD which has been advocated 
widely in the UK16 and efficacy trials provided 
proof of concept evidence that the book challenged 
and modified people’s thinking about the injury. 
Experienced gained in back pain research 
emphasised the importance of practitioner 
training in using The Whiplash Book to ensure 
the verbal consultation and written material were 
consistent. The overall approach is called ‘active 
management’.

Hence we selected to make two treatment 
comparisons at the point participants presented to 
the ED:

Introduction

The commissioning brief requested a trial of non-
surgical, non-pharmacological treatments for acute 
WAD, applied within the first 6 weeks of injury.

Treatments provided in the early phase of recovery 
after whiplash injury are targeted to the rapid 
alleviation of acute symptoms and prevention of 
LWS. The ranges of treatment possibilities include 
watchful waiting, advice to promote return of 
normal activity, psychosocial educational materials, 
physiotherapy, complementary therapies (not 
widely available in the NHS), or psychological 
counselling. More intensive multimodal 
rehabilitation interventions are applied only when 
chronic symptoms are established.

The QTF provided useful guidance for 
determining the treatments to be compared in the 
trial,6 and suggested that promoting activity in the 
early stages of the injury was probably the most 
effective way forward, and that soft collars are not 
helpful.

The QTF proposed a stepped care clinical pathway 
in which patients are given advice and education 
at the initial contact, and then reviewed at 3 weeks 
and considered for further treatment. The QTF 
suggest that patients with persisting symptoms 
should be provided with more intensive treatments 
by health professionals experienced in the 
management of WAD. This was the broad schema 
that we adopted for testing within the trial. At the 
outset of the trial, we believed that the stepped 
care model was most likely to yield a cost-effective 
strategy for management of WAD. However, the 
QTF did not make precise recommendation 
about which treatments should be used for people 
who have persisting symptoms. Physiotherapy is 
the most widely available treatment for WAD in 
the UK NHS, and the QTF highlighted the lack 
of evidence and need for rigorous evaluation of 
physiotherapy because of the potential high cost. 
The Cochrane review Conservative Treatments for 
Whiplash drew similar conclusions.38

Therefore, we decided to draw the following 
comparisons:
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1. usual care advice
2. an active management strategy which 

emphasised the importance of resuming 
normal activity, the short-lived nature of 
pain, and positive prognosis after a whiplash 
injury, using both the consultation with the 
participants to deliver this message and The 
Whiplash Book as reinforcement.

This presented a number of challenges. Firstly 
to determine what usual care is, and secondly, 
to develop a training package using the active 
management strategy and The Whiplash Book which 
promoted routine use within EDs.

Defining usual care

Before starting the trial we undertook a national 
survey of ED consultants across the UK to estimate 
the usual care in UK EDs, and a content analysis of 
advice sheets used.23

A postal questionnaire was sent to 316 lead 
consultants from all UK EDs with annual new 
attendances of > 50,000 people. Consultant 
leads were asked to indicate the use of a range of 
treatments and the frequency with which these 
treatments were used. Samples of written advice 
were requested and content analysis was conducted 
and compared with survey responses.

The response rate was 79% (251 of 316). The 
intervention most frequently used was verbal 
advice to exercise, reported by 84% of respondents 
for most or all cases, and advice against the use 
of a collar (83%). Other treatments reported as 
being used frequently were written advice and 
anti-inflammatory medication. One hundred 
and six consultants (42%) provided a sample of 
written materials. Reference to expected recovery 
and encouragement for early return to activities 
(including work) were included in less than 6% of 
the written advice leaflets. There were important 
differences between reported verbal behaviours 
and written advice. Nearly 50% of written materials 
suggested the use of a soft collar and contained 
information on how to use a soft collar, and 61% 
contained information on solicitors and pursuing a 
personal injury claim.

Radiological investigations, physiotherapy 
and analgesics other than non-steroidal anti-
inflammatory drugs (NSAIDs) were used only in 
selected cases, and in only 50% of departments. 
Case selection criteria were greater pain and more 

severe symptoms at initial presentation, and those 
who did not improve.

Of the departments providing written advice to 
patients, the most common format was material 
developed by the department [supplied by 176 
of 251 (70%) departments to most or all cases]. 
Only 10 out of the 251 departments (4%) used 
The Whiplash Book for most or all cases, and the 
remainder used other formats. The majority of 
departments who gave advice to exercise did not 
provide information on exercise in their written 
information.

Content analysis of the UCA leaflets, demonstrated 
they did not include information about longer-
term recovery, the benefits of early return to 
activity or the appropriate use of collars.

We concluded that verbal advice is the primary 
method for managing WAD in EDs and is usually 
supplemented by written advice. Within individual 
hospitals there is a lack of consistency between 
verbal and written advice.

Logan and Holt42 also reported a survey of ED 
practice for the management of WAD in Wales. 
They found that most departments (19 of 20) 
used patient advice sheets, but there was a large 
disparity in the verbal advice given both within 
and between departments.

Active management 
strategy for acute whiplash-
associated disorder
We designed a programme to train ED clinicians 
(medical and other) in the active management 
strategy. We utilised similar approaches to those 
found successful in implementing The Back Book 
and active management strategy for low back 
pain in primary care.43,44 We implemented a 
systematic approach to assessment, and provided 
regular training to ensure delivery of the active 
management strategy.

ED staff were asked to emphasise key messages 
during the consultation as well as give a copy of 
The Whiplash Book. The messages were:

1. reassurance that prognosis following a 
whiplash injury is good

2. encouragement to return to normal activities 
as soon as possible using exercises to facilitate 
recovery
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3. reassurance that pain is normal following 
a whiplash injury and patients should use 
analgesia consistently to control this

4. advice against using a collar.

The training programme used behavioural 
learning theories.45 We used existing training 
slots (ED rotational induction or in-service 
training programmes), using the usual session 
lengths for each hospital. At most departments 
training occurred once every 4 months in tandem 
with junior medical staff rotations. Nursing and 
allied health professionals working in ED were 
trained through existing programmes within the 
department.

The training consisted of a 30- to 40-minute 
session. Clear objectives were set for clinicians 
to understand WAD and the need to provide 
clear, well-articulated messages of the active 
management strategy alongside The Whiplash Book. 
Clinicians were asked to use this approach for all 
patients with WAD grades I–III.6 The training was 
delivered by the research team (physiotherapists). 
If ED staff were unable to take part in training 
programmes, the research team spoke with 
clinicians individually and provided summary 
training sheets.

Training sessions for usual 
care
We developed a training session for the usual care 
departments that comprised a session of similar 
length to the active management session. The 
content was an educational package about WAD, 

but included no instructions on the management 
of WAD. Emphasis was placed on continuing with 
usual advice for all patients with WAD grades I–III6 
and providing participants with information on the 
trial. The package was delivered in the same way in 
both arms of the trial.

Comparison of active 
management and usual care 
interventions
Advice leaflets from all of the departments who 
agreed to be randomised into the trial were 
collected and reviewed prior to randomisation. In 
comparison to the national survey of ED practice, 
the leaflets were consistent with the most frequently 
occurring pattern of advice in the UK (Table 2). 
The advice sheets were brief; with all being limited 
to one sheet of A4 or A5 sized paper.

Content analysis of The Whiplash Book demonstrated 
it to be substantially different to the materials used 
for usual care, not only in length and detail, but 
also:

 – in delivering positive messages about 
prognosis, promoting the message that 
pain is nothing to worry about

 – in promoting early return to 
normal activities and work. Making 
recommendations about physical 
activity, exercise and self-management of 
symptoms.

A notable exclusion from The Whiplash Book 
compared with the ED advice leaflets was 

TABLE 2  Contents of advice leaflets from national survey and departments involved in MINT

Present in advice leaflet, n (%)

Theme
Departments in UK ED 
survey (n = 106)

All departments involved in 
MINT (n = 16)

Reassurance that serious injury is rare 6 (6) 2 (13)

Reassurance about early recovery 40 (38) 2 (13)

Advice about early return to activity and work 5 (5) 2 (13)

Advice on pain control and medication 84 (79) 15 (94)

Advice on exercises 83 (78) 12 (75)

Advice that a collar should not be used 17 (16) 1 (6)

Reassurance to minimise psychological symptoms 5 (5) 1 (6)

Advice on posture 39 (37) 4 (25)

Advice on sleeping 89 (84) 15 (94)

Solicitors advert included 65 (61) 9 (56)
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information on pursuing claims or sponsorship 
from solicitors.

The Whiplash Book consists of 26 pages of A5 
and contains approximately 5000 words and 
illustrations on every page.16

The trial team were satisfied that all departments 
potentially randomised to the usual care arm of 
the trial would provide what constituted UCA in 
the UK if they continued to issue patients with 
the advice leaflet that was normally in use at 
their department (see Table 2). Departments were 
monitored for any changes in materials throughout 
the trial. No changes were detected.

Pilot study (Step 1)

We piloted the active management strategy at one 
ED from April to August 2005. A video recording 
of the pilot training session was reviewed by a 
medical educational specialist and feedback 
supplied. Communication, structure, content and 
interaction were evaluated. The overall impression 
was of a ‘very competent’ teaching session.

Feedback on the training was also sought from 
the clinicians (mixture of grades) immediately 
after the training session. All clinicians who were 
surveyed rated the delivery, content and materials 
as either good or very good. Minor changes 
were made to presentation slides and handouts 
following these evaluations.

Details of the final ED intervention and associated 
materials are in Appendix 8.

Physiotherapy interventions 
tested in Step 2
Development of the 
physiotherapy intervention
We used a number of principles to develop the 
physiotherapy package:

1. To design an intervention that was reflective 
of best practice in the UK NHS and was 
consistent with high-quality, evidence-based 
clinical guidelines.

2. To ensure the evidence base informed the 
intervention and discouraged the use of 
treatments for which there is evidence of no 
effect. Evidence considered comprised both 
RCTs, and observational studies of risk factors 
for poor recovery.

3. To ensure the intervention could be delivered 
within the context of the UK NHS in 
terms of staffing and time, and respected 
physiotherapist’s autonomy in clinical decision-
making.

4. To ensure the intervention was documented 
to a standard that promoted consistency in 
delivery, and would enable replication.

This was achieved by a triangulation of methods 
(Figure 1) – including systematic reviews of the 
RCTs and observational studies, a review of clinical 

Intervention
design

considerations

Patient group:
whiplash-associated

disorders I–III
Phase of recovery:

subacute – referred for
treatment between

3 and 6 weeks post injury

The setting:
deliverable
in the NHS

Current
physiotherapy

practice

Risk factors for poor
outcome following a 

whiplash injury

Acceptable to
clinicians

Current evidence
base:

effective treatments

Existing clinical
practice

guidelines

Standardised and
reproducible to
allow evaluation

FIGURE 1 Intervention design considerations.
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guidelines, expert peer review and piloting to test 
the feasibility and acceptability of the intervention.

Current practice

Physiotherapy is a common treatment for WAD 
but there is no published information that 
outlines the treatments most commonly used by 
physiotherapists or the amount and frequency 
of physiotherapy treatment provided in the UK. 
Spitzer et al.6 suggest the following treatments 
are used in the treatment of whiplash injuries: 
manipulation, mobilisation, exercises, postural 
advice, relaxation, traction, heat, ice, massage, 
acupuncture and electrotherapy. These are the 
types of treatments available to physiotherapists 
who practise in the UK and reflect the types of 
treatments upon which recommendations have 
been made in published clinical guidelines.24

Evidence base

Randomised controlled trials
Over 10 years ago, the QTF identified a 
lack of good-quality trial evidence to inform 
recommendations for physiotherapy practice 
in WAD management.6 In 2007 the field 
had not moved much further forward – the 
Cochrane review Conservative Treatments for 
Whiplash14 concluded that there was no clear 
evidence to recommend the best treatment for 
WAD. However, there was a trend that active 
interventions were more effective than passive 
interventions. Two studies supported exercise 
to reduce pain intensity27,46 although there is no 
direct comparative evidence to inform the exact 
choice of exercise type. Studies have reported 
favourable outcomes for manual therapy,47,48 
but are methodologically weak, with only short-
term follow-up and no patient-rated outcomes. 
Provinciali et al.49 describe an intervention of 
relaxation and postural training, psychological 
support, eye fixation exercises and manual 
treatment, which resulted in quicker return 
to work. The intervention was not described 
sufficiently to allow detailed scrutiny of the 
components.

Although weak, the evidence suggests that 
interventions that comprise exercise, manual 
therapy and psychological approaches are most 
likely to be successful. Similar observations have 
been made in chronic neck pain treatments,50 with 
the strongest evidence being for the combination of 

mobilisation and exercises. No evidence was found 
in RCTs evaluating the use of electrotherapy, 
acupuncture, massage, traction, heat and cold to 
support their inclusion in the intervention.

Observational studies
There is an extensive literature of observational 
studies related to WAD and these were explored to 
assist in the identification of potentially modifiable 
risk factors for poor outcome (treatment targets). 
We carried out two systematic reviews investigating 
risk factors for the development of chronic 
whiplash symptoms. The first review focused on 
physical risk factors12 and highlighted initial pain 
intensity and functional impairment as risk factors. 
While the evidence was less extensive, range of 
movement (ROM) has been shown to be predictive 
of chronicity. People with persisting symptoms 
demonstrate at least 25% reduction in ROM 
when compared with normal subjects.51 Deficits 
in cervical joint position sense52 and muscle 
function53,54 have also been identified in both 
acute and chronic subjects with WAD, suggesting 
that exercises that address these factors may be 
beneficial.

The second review focused on psychological risk 
factors13 and identified low levels of self-efficacy 
and an elevated post-traumatic stress response 
(measured on the Impact of Event Scale55) as 
risk factors for poor outcome. Fear avoidance, 
catastrophising, coping and distress management 
were also identified as potential treatment targets 
(evidence summarised in Williamson et al.).13

Clinical guidelines and expert 
opinion

The physiotherapy intervention was developed 
in 2005 and, at that time, the only published 
guidelines available were those by Scholten-
Peeters et al.56 These guidelines emphasised the 
importance of ROM exercises, muscle retraining, 
postural retraining and encouragement of 
an incremental increase in activities. There 
was also endorsement of the need to address 
the psychological risk factors. Since then, the 
Chartered Society of Physiotherapy (CSP) has also 
produced clinical guidelines for the management 
of WAD which include endorsement for manual 
therapy techniques (both articular and soft tissue 
techniques).24 The intervention we developed 
and implemented is consistent with both of these 
guidelines. The targeting of the psychological 
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factors was also supported by a Delphi survey 
published in 2008.57

In the second step of MINT we compared two 
treatments, in people who considered themselves 
as not recovering well:

1. reinforcement of the advice in an appointment 
with a physiotherapist (either usual care or The 
Whiplash Book depending on the centre)

2. a more intensive physiotherapy intervention 
allowing for up to six sessions of one-to-one 
therapist contact in an 8-week time period 
(representative of the usual numbers of sessions 
available within the NHS).

Intensive physiotherapy 
intervention

Having identified potential risk factors for poor 
recovery after the injury, as well as potentially 
effective treatments, we utilised a framework 
common in physiotherapy; assessment of a range 
of risk factors (history, physical examination, 
psychological factors) to identify treatment 
targets and matched treatments to the risk factor 
profile (detailed in Table 3). The intervention 
consisted of an assessment session and up to six 
sessions of treatment over an 8-week period. If 
further treatment was deemed essential, this was 
permitted.

Patients were to be offered an appointment within 
14 days of referral from the research clinic if 
possible.

A standardised assessment form was used to record 
risk factors and treatment targets. This included 
several questions to elicit health beliefs and the 
short version of the Survey of Pain Attitudes 
(SOPA) questionnaire.58 A treatment planner 
was devised to encourage consistency in clinical 
decision making by facilitating physiotherapists 
toward identifying risk factors/treatment targets. 
The treatment planner encouraged an integrated 
approach to the management of both physical 
and psychological factors utilising three main 
components:

1. manual therapy
2. exercise
3. psychological strategies and self-management 

advice.

Manual therapy
The Maitland approach59 was used because it 
is widely practised in the UK and is taught in 
all undergraduate courses. A small number of 
other related techniques [natural apophyseal 
glides (NAGS) and sustained natural apophyseal 
glides (SNAGS)]60 and soft tissue techniques 
were also included as they are frequently used 
by physiotherapists in the UK. Treatments were 
aimed at the cervical, upper thoracic and shoulder 
region. Treatment of the upper thoracic spine was 
included because 15–20% of people experience 
thoracic spine pain after whiplash.22 The following 
techniques were permitted:

1. cervical spine mobilisations, i.e. Maitland 
techniques grades I–IV

2. thoracic spine mobilisations, i.e. Maitland 
techniques grades I–IV

3. thoracic spine manipulation, i.e. Maitland 
techniques grade V

4. shoulder-complex mobilisations.

Cervical spine grade V manipulations were not 
included. Although the risk of adverse event are 
relatively small, vertebral artery dissection is a 
potential complication of manipulation61 and it has 
been recognised that pre-manipulative testing may 
fail to identify those at risk.62 There are reports 
of vertebral artery damage in patients with minor 
whiplash injuries making this patient group higher 
risk for an adverse reaction to manipulation.63–65 
While we recognise that the safety of manipulation 
is contested from both sides, we decided that the 
potential benefit did not outweigh the risk that 
maybe involved.

Exercise therapy

The majority of exercises included in the 
intervention were exercises for the cervical, 
thoracic and shoulder regions aimed at the 
restoration of movement. Two exercises were 
also included to improve postural muscle 
control in standing (upper cervical flexion 
exercises and scapular setting) as well as a simple 
proprioception-enhancing exercise.

Exercises were prescribed according to a 
participant’s risk profile, and exercises were 
reviewed regularly and progressed to facilitate 
return to activities and work. A graded approach 
was used to minimise flare-ups. Skills such as goal 
setting and pacing were taught to assist in this 
process.66,67 Exercise sheets were provided to help 
standardise the exercises used.
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Psychological strategies and 
self-management advice
The third aspect of the physiotherapy intervention 
involved psychological strategies and self-
management advice. Simple strategies for dealing 
with psychological factors were to be delivered 
alongside the other elements of the intervention. 
Although this was not a CB intervention, a CB 
therapist was consulted to develop these strategies 
which included the use of specific questioning 
techniques to identify treatment targets and 
included questioning about beliefs about pain, 
injury and recovery, and coping strategies used. 
Specific approaches for the management of 
identified treatment targets included goal setting 
and pacing, education about pain and recovery, 
facilitation of effective coping strategies and 
reassurance. Physiotherapists also provided self-
management advice covering aspects such as 
posture and positioning.

A clinical psychologist was consulted to develop 
guidelines for managing patients who may be 
suffering from a stress reaction. This included how 
to identify these patients and the action to be taken 
(i.e. where to refer patients). It was emphasised 
that it was important that their physiotherapy 
management continued where possible. Guidelines 
were also developed for advice on managing 
mild travel anxiety with an emphasis on when 
it was appropriate to refer these patients on for 
management.

More information (including the assessment 
form and treatment planner) is available at: www.
warwick.ac.uk/go/whiplash.

Comparator treatment:  
reinforcement of advice
The control intervention was a single advice session 
that aimed to re-enforce the advice provided in 
the ED. The advice was given by a physiotherapist, 
and included a brief assessment of symptoms and 
movements to allow individual tailoring of advice. 
For example, the physiotherapist could highlight a 
particular exercise on the advice sheet and advise 
the patient about performing it, but they could not 
prescribe a new exercise.

Pilot study

The acceptability and feasibility of the intervention 
was tested in a pilot study that ran from May 
to September 2005 and involved three senior 

outpatient physiotherapists. The physiotherapists 
attended a half-day training session and each 
received a comprehensive manual describing the 
intervention. The physiotherapy package was then 
delivered to seven patients who fulfilled the criteria 
for the trial. The treating physiotherapists provided 
feedback on the training and the intervention. 
The main feedback from the physiotherapists 
was that they lacked confidence in the use of the 
psychological strategies. More time was allocated to 
this in subsequent training sessions.

Peer review

Following the pilot study minor modifications 
were made to the intervention manual and 
reviewed by two experienced researchers 
(Christopher McCarthy and Michele Sterling, 
one of whom was involved in research into WAD) 
and an experienced senior physiotherapist (Heidi 
Williams). Minor changes were made in response 
to their feedback.

Physiotherapist training

All physiotherapists received training in the 
package. Training was held over 1 or 1.5 days 
depending on the number of physiotherapists 
attending. The research team physiotherapists 
provided the training. Participating 
physiotherapists were provided with a training 
manual that contained details about the trial, 
physiotherapy assessment, treatment planning and 
treatments.

We also provided training on the advice session, 
including role-play. Guidelines for the delivery of 
the advice session were provided in the training 
manual.

Physiotherapist support

The MINT team were in contact with the treating 
physiotherapists throughout the duration of the 
trial. An update evening was held in November 
2006 to provide a forum for physiotherapists 
to discuss any problems that had arisen. These 
were held at 2 centres (Frenchay Hospital and 
the University of Warwick) and were attended by 
23 physiotherapists from 9 out of 11 trusts that 
were recruiting (Stoke Mandeville had yet to start 
recruitment). The physiotherapists from the two 
trusts that were unable to attend were visited to 
provide an update on the trial.
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Chapter 4  
Results

Recruitment to Step 1
During the recruitment period ED staff completed 
trial proformas for 7702 patients; 3034 from UCA 
departments and 4668 from WBA departments 
(Figure 2).

The results of audits conducted to monitor the 
proportion of patients referred to the trial (see 
Table 6) are summarised in Table 5. It was not 
possible to conduct audits in three departments. 
The average period of audit over the course 
of recruitment was 10 weeks per hospital. Just 
under half of all eligible patients attending a 
participating ED were reported to the trial through 
completion of a trial proforma. The proportion 
was slightly higher in the UCA centres compared 
with the WBA centres, but this was offset by the 
slightly higher numbers of eligible patients seen 
per day in the WBA centres (2.7 vs 2.3). There were 
no major differences between the trial arms in 
the proportion of eligible patients referred to the 
trial. Audit of the number of proformas completed 
and the number of advice leaflet packs given 
out showed that in all centres (where audits were 
possible), except one, the number of information 
packs given out exceeded the number of patients 
referred to the trial (Table 6). This suggests that 
virtually all patients for whom a proforma was 
completed also received the information pack, but 
also that some patients who were not referred to 
the trial also received an information pack (340 
proformas were completed and 372 advice leaflet 
packs were used).

Introduction

The results section is structured to present the 
results of the cluster randomised trial of ED advice 
interventions (Step 1) first, followed by the results 
of the individually randomised comparison of 
physiotherapy versus no physiotherapy (Step 2).

Step 1
Participating departments and 
staff
Fifteen EDs managed by 12 NHS trusts 
participated in the study. Six trusts (managing 
seven EDs) were randomised to deliver WBA and 
six trusts (managing eight EDs) were randomised 
to deliver their UCA. Recruitment to the trial took 
place between December 2005 and November 
2007, and departments were enrolled in the trial 
for between 12 and 23 months. Over 500 clinicians 
were trained in the trial procedures across all sites 
during this period.

Management of whiplash 
patients in participating 
emergency departments
Table 4 shows the management strategies used by 
EDs by trial arm for patients who were included 
in the trial. There were no significant differences 
between the trial arms in the management 
strategies used, other than the use of The Whiplash 
Book. There was no indication of any difference in 
the management of patients who participated in 
the trial and those who did not.

TABLE 4 Management used in UCA and WBA departments among patients recruited to the trial

Management strategy used
UCA
n = 1598 (%)

WBA
n = 2253 (%)

Education 1043 (65) 1342 (60)

Analgesia 1257 (79) 1725 (77)

Provision of advice leaflet appropriate to trial arm 1173 (73) 1716 (76)

X-ray 347 (42) 484 (58)

Exercise 777 (49) 1106 (49)

Other 68 (4) 85 (4)
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Of the 7702 patients referred to the trial, 
6952 were eligible and were approached to 
be included in the trial by sending the trial 
2-week questionnaire. A total of 3851 (55%) 
patients agreed to participate by returning the 
questionnaire: 2253 from WBA centres and 
1598 from UCA centres. The number of patients 
recruited by each centre is given in Table 7. More 
patients were recruited to centres in the WBA arm 
than to centres in the UCA arm (Figure 3), which 
was a result of a higher recruitment rate (per 
10,000 attendances) in the WBA arm (Figure 4).

The characteristics of patients recruited to the 
trial are summarised in Table 8. The WBA and 
UCA arms were well matched but there were small 
differences between them in ethnicity; there were 
slightly more people of Pakistani origin in the 
WBA group than in the UCA group (8% vs 2%), 
and fewer people of white ethnic origin (70% vs 
84%). This difference reflects differences in the 
populations served by the hospitals in the two 
arms. The majority of the participants were of 
working age (mean age 37 years, SD 13), and were 
employed. There was a small difference between 
the arms in the proportion that were working 

6 NHS trusts; 8 EDs
Median yearly attendance 77,426

(range 27,929–145,801)
Whiplash patients notified 3034

Eligible 2860
Median cluster size = 470

(range 112–764)

Approached 2731
Median cluster size = 452

(range 102–731)

Enrolled 1598
Median cluster size = 265

(range 55–431)

No response 1133

No response 110

Withdrew 39

No response 264

Withdrew 37

No response 347

Withdrew 22

No response 373

No response 1968

No response 211

Withdrew 46

No response 433

Withdrew 36

No response 601

Withdrew 17

No response 57712 months

8 months

4 months

2 weeks
Followed up 1488 (93%)
Median cluster size = 248

(range 50–401)

Followed up 1295 (81%)
Median cluster size = 217

(range 45–349)

Followed up 1175 (74%)
Median cluster size = 196

(range 38–323)

Followed up 1127 (71%)
Median cluster size = 199

(range 40–305)

UCA WBA
12 NHS trusts

15 EDs

6 NHS trusts; 7 EDs
Median yearly attendance 73,700

(range 14,556–140,388)
Whiplash patients notified 4668

Eligible 4421
Median cluster size = 634

(range 247–1512)

Approached 4221
Median cluster size = 608

(range 239–1457)

Enrolled 2253
Median cluster size = 332

(range 130–711)

Followed up 2042 (91%)
Median cluster size = 306

(range 118–642)

Followed up 1774 (79%)
Median cluster size = 282

(range 113–524)

Followed up 1570 (70%)
Median cluster size = 262

(range 102–437)

Followed up 1577 (70%)
Median cluster size = 259

(range 91–474)

FIGURE 2  CONSORT flow diagram for Step 1.
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TABLE 5  Attendance rates and proforma completion rates at UCA and WBA centresa

Centre

Average daily 
attendances (eligible 
patients per day)

% patients with 
proforma completed

WBA centres

University Hospitals Birmingham NHS Foundation Trustb 2.9 38

University Hospitals Birmingham NHS Foundation Trustb 2.2 36

Oxford Radcliffe Hospitals NHS Trust 2 49

Gwent Healthcare NHS Trust 1.8 48

University Hospitals Birmingham NHS Foundation Trust 2.8 54

South Warwickshire General Hospitals NHS Trust 1.8 51

Average daily attendance per cluster 2.7 46 

UCA centres

University Hospitals Coventry and Warwickshire NHS Trustb 3.2 37

University Hospitals Coventry and Warwickshire NHS Trustb 1.3 54

Gloucestershire Hospitals NHS Trustb 1.5 56

Gloucestershire Hospitals NHS Trustb 0.6 61

Kettering General Hospital NHS Foundation Trust 1.5 46

North Bristol NHS Trust 1.9 28

Worcestershire Acute Hospitals NHS Trust 1.7 61

Average daily attendance per cluster 2.3 49 

a Data unavailable for one UCA and one WBA centre.
b These centres were trusts with two EDs.

TABLE 6  Results of audits of information packs

Centre
No. of days 
audited

No. of 
proformas 
received

No. of 
information 
packs given out

WBA centres

University Hospitals Birmingham NHS Foundation Trusta 24 42 44

University Hospitals Birmingham NHS Foundation Trusta 12 15 21

Oxford Radcliffe Hospitals NHS Trust 70 46 58

Gwent Healthcare NHS Trust 14 11 11

University Hospitals Birmingham NHS Foundation Trust 13 31 31

South Warwickshire General Hospitals NHS Trust 40 31 35

UCA centres

North Bristol NHS Trust 161 84 92

Worcestershire Acute Hospitals NHS Trust 13 11 12

University Hospitals Coventry and Warwickshire NHS Trusta 36 60 58

University Hospitals Coventry and Warwickshire NHS Trusta 32 9 10

a These centres were trusts with two EDs.
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(UCA 75%, WBA 69%). The age distributions of the 
participants were similar in the two arms (Figure 5), 
with a peak between 20 and 30 years. Road traffic 
accidents were by far the most common mechanism 
of injury, with other causes accounting for only 
5% of the participants (200 of 3851). WAD grade 
III injuries (involving neurological signs as well as 
pain and musculoskeletal signs) were rare (104 of 
3851, 2.7% of participants).

Follow-up questionnaires

The chronology of trial questionnaires for a 
participant in Step 1 is summarised in Figure 6.

Because many participants did not return their 
follow-up questionnaires immediately the actual 
times until questionnaire return were slightly 
longer than the specified follow-up periods 
(Table 9).

In total 197 participants withdrew from the trial 
during follow-up, and were not sent any further 

follow-up questionnaires after their withdrawal. 
Withdrawals were well balanced between the 
trial arms: 39 UCA (2.4%) and 46 WBA (2.0%) 
participants withdrew after returning the 2-week 
questionnaire, 37 UCA (2.3%) and 36 WBA 
(1.6%) participants withdrew after the 4-month 
questionnaire, and 22 UCA (1.4%) and 17 WBA 
(0.1%) participants withdrew after the 8-month 
questionnaire. A reason for withdrawal was given 
by the majority of participants who withdrew 
(Table 10). There were no serious adverse events 
reported in Step 1 of the trial.

The proportion of participants providing outcome 
data was 80% at 4 months, 71% at 8 months and 
70% at 12 months (Figure 2). Non-response was the 
major cause of missing outcome data. There was no 
evidence of major differences in age, sex or injury 
severity between participants retained by the trial 
at 12 months and those lost to follow-up (Table 11), 
though there was a slightly higher proportion of 
male participants among those lost.

TABLE 7  Characteristics of clusters

Cluster 
number Trust Start date

Months of 
recruitment

Size 
(attendances/
year)

Numbers 
recruited 
(recruits 
per 10,000 
attendances)

UCA
1 University Hospitals Coventry and 

Warwickshire NHS Trust
17 January 2006 22 145,801 370 (25)

2 North Bristol NHS Trust 9 December 2005 23 89,829 228 (25)
3 Gloucestershire Hospitals 

NHS Trust
9 February 2006 21 127,461 431 (34)

4 Worcestershire Acute Hospitals 
NHS Trust

11 April 2006 19 49,524 302 (61)

5 Kettering General Hospital 
NHS Foundation Trust

22 May 2006 17 65,022 212 (33)

6 Buckinghamshire Hospitals 
NHS Trust

6 December 2006 12 27,929 55 (20)

WBA
7 Heart of England NHS Foundation 

Trust
6 December 2005 23 140,388 711 (51)

8 University Hospitals Birmingham 
NHS Foundation Trust

5 December 2005 23 76,845 524 (68)

9 Oxford Radcliffe Hospitals 
NHS Trust

8 February 2006 21 117,073 224 (19)

10 South Warwickshire General 
Hospitals NHS Trust

24 April 2006 19 53,008 252 (48)

11 Gwent Healthcare NHS Trust 21 September 2006 13 70,554 130 (18)
12 Countess of Chester Hospital 

NHS Foundation Trust
31 July 2006 15 56,240 412 (73)
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Comparison of The Whiplash 
Book advice and usual care 
advice arms
The tables in this section present the results of the 
analyses described in Chapter 2, Statistical analysis. 

Each table includes two analyses: the complete case 
analysis (i.e. using all participants who provided 
outcome data) and the multiply imputed analyses, 
which allows for the estimated effects of missing 
data. All analyses were adjusted for WAD grade at 

TABLE 8  Characteristics of participants by trial arm. Mechanism of injury, location of pain, pain intensity, medical history, and 
WAD grades were collected at EDs attendance. Gender, age, and ethnic group were collected on the 2-week follow-up questionnaire

UCA Missing WBA Missing

Number enrolled 1598 2253

Gender – male 666 (42%) 18 995 (44%) 39

Age in years, mean [SD] 37 [13] 0 37 [13] 0

Ethnic group 118 224

 White 1336 (84%) 1586 (70%)

 Mixed 19 (1%) 42 (2%)

 Indian 49 (3%) 95 (4%)

 Pakistani 24 (2%) 179 (8%)

 Bangladeshi 9 (1%) 21 (1%)

 Black or Black British 31 (2%) 69 (3%)

 Chinese or other 12 (1%) 37 (2%)

Mechanism of injury 15 14

 Road traffic accident 1495 (94%) 2127 (94%)

 Other 88 (6%) 112 (5%)

Location of pain 37 73

 C-spine only 1046 (65%) 1365 (61%)

 C-spine and other spinal area 275 (17%) 400 (18%)

 Other spinal area only 31 (2%) 65 (3%)

 Spinal and other area 141 (9%) 190 (8%)

 Other area only 23 (1%) 56 (2%)

 No pain 45 (3%) 104 (5%)

Pain intensity (/10), mean [SD] 4.9 [1.9] 349 5.3 [1.9] 574

History

 Previous neck problems 190 (12%) 58 218 (10%) 94

 Previous back problems 199 (12%) 308 285 (13%) 396

 Neurological symptoms 98 (6%) 57 121 (5%) 86

WAD grades 0 0

I: Complaint of pain, stiffness or 
tenderness, no physical signs

883 (55%) 1205 (53%)

II: Complaint of pain, stiffness or 
tenderness, musculoskeletal signs

662 (41%) 997 (44%)

III: Complaint of pain, stiffness or 
tenderness, neurological signs

53 (3.3%) 51 (2.3%)

Employment 155 272

 Working/earninga 1185 (74%) 1549 (69%)

 Unpaid work 4 (0.25%) 7 (0.31%)

 Not workingb 254 (16%) 425 (19%)

a Full-time employed, part-time employed, and self-employed.
b Unemployed, full-time student, and retired/looking after home/inactive.
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ED clustering of NHS trusts. Estimates of the ICC 
for each outcome are presented in Appendix 3. The 
ICC estimate for the primary outcome (NDI) was 
0.0136 at 4 months and substantially lower at 8 and 
12 months (0.0075 and 0.0033, respectively).

Primary outcomes: Neck Disability Index
There was no evidence of a difference in NDI 
score between the two ED advice intervention arms 
(Table 12 and Figure 7). Because of the imbalance 
in ethnicity between the advice interventions, 
we reran the analysis on complete cases with 

Screening
(proforma)
[0 month]

Eligible patients were
sent 2-week
questionnaire

Patients contacted at 2 weeks
and 4 months (a patient is

included in the trial if he/she
returned either a 2-week or

a 4-month questionnaire)

Further follow-ups at 8
and 12 months from 

screening date

2-week
questionnaire
[c. 0.5 month]

4-month
questionnaire
[4 months]

8-month
questionnaire
[8 months]

12-month
questionnaire
[12 months]

FIGURE 6  Step 1: chronology of trial questionnaires.

TABLE 9  Median time (in months) from ED attendance to questionnaire completion

UCA
Median (IQR)

WBA
Median (IQR)

Time to 2-week follow-up 0.5 (0.4–0.8) 0.5 (0.3–0.8)

Time to 4-month follow-up 4.3 (4.1–4.9) 4.3 (4.1–5.0)

Time to 8-month follow-up 8.4 (8.1–9.0) 8.4 (8.1–9.0)

Time to 12-month follow-up 12.4 (12.2–13.1) 12.5 (12.2–13.2)

IQR, interquartile range. 

TABLE 10  Reasons for withdrawal by trial arm

Reasons for withdrawal UCA WBA Total

Illness of family member 0 1 1

Inconvenient to attend treatment 0 1 1

Language barrier 0 1 1

Moved away 4 11 15

No longer interested 60 52 112

No reasons given 3 2 5

Patient died – unrelated to trial 0 4 4

Post inclusion ineligibility 2 2 4

Recovered and no longer interested 11 11 22

Self-reported ineligibility 9 6 15

Unhappy with NHS service 1 2 3

Unhappy with trial 8 6 14

Total 98 99 197
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TABLE 11  Characteristics of patients retained at 12 months and patients who were lost to follow-up

Patients retained at 12 months Patients lost to follow-up

UCA n = 1127 n = 471

Age, mean (SD) 39 (14) 34 (13)

Male, n (%) 438 (39) 228 (48)

WAD I, n (%) 631 (56) 252 (54)

WAD II, n (%) 459 (41) 203 (43)

WAD III, n (%) 37 (3) 16 (3)

WBA n = 1577 n = 676

Age, mean (SD) 38 (14) 34 (13)

Male, n (%) 681 (43) 314 (47)

WAD I, n (%) 862 (55) 343 (51)

WAD II, n (%) 684 (43) 313 (46)

WAD III, n (%) 31 (2) 20 (3)

TABLE 12  Neck Disability Index score (%)

4 months 8 months 12 months

UCA

Mean (SD) 20.4 (17.2) 16.0 (16.4) 14.4 (16.0)

n (missing/total) (%) 42/1,295 (3%) 36/1175 (3%) 25/1127 (2%)

WBA

Mean (SD) 21.5 (17.6) 16.6 (16.5) 14.4 (15.9)

n (missing/total) (%) 64/1774 (4%) 35/1570 (2%) 41/1577 (3%)

Treatment estimatea

∆ (95% CI) 0.5 (–1.8 to 2.8) 0.3 (–1.6 to 2.2) –0.1 (–1.6 to 1.4)

Treatment estimateb

∆ (95% CI) 0.5 (–2.1 to 3.0) 0.8 (–1.6 to 3.1) 0.5 (–1.5 to 2.5)

a Complete case estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.
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FIGURE 7  Observed NDI scores (%) (mean and 95% CIs) by advice intervention. Higher score indicates greater disability.
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additional adjustment for ethnicity, as a sensitivity 
analysis. There was no material difference in the 
treatment effect estimates (Table 13). A further 
sensitivity analysis restricted to white participants 
only, produced very similar results.

Secondary outcomes
There were no statistically or clinically significant 
differences between the UCA and WBA groups 
for the physical or mental health components of 
the SF-12 (Tables 14 and 15, Figures 8 and 9). We 
also reran these analyses by further adjusting the 
regressions for the effect of ethnicity, because 
of the observed imbalance. This did not alter 
the results for either the mental or physical 
components of the SF-12 (see Appendix 4).

There were no statistically significant differences 
between the UCA and WBA groups for acute 
whiplash injury and LWS (Tables 16 and 17).

There were no statistically significant differences 
between the UCA and WBA groups for work days 
lost (Tables 18–20).

Subgroup analyses
Three subgroup analysis of the primary outcome 
are presented, stratifying by injury severity (WAD 
grade at ED presentation), previous neck pain, and 
early psychological response to whiplash injury. 
The analysis of injury severity was not adjusted 
for WAD grade, as this was the factor used to 
classify the subgroups. Otherwise adjustments were 
consistent with previous analyses and are detailed 
in footnotes of each table.

Tables 21–23 provide the estimates for the NDI in 
each subgroup and the statistical significance of 
interaction terms at each time point of follow-up. 
There were no statistically significant differences 
between the subgroups in the effects of the 
intervention. Estimates [mean and 95% confidence 
interval (CI)] of all terms tested in the NDI 
subgroup analyses are given in Appendix 5.

p-value for interaction is the interaction between 
WBA and injury severity. No adjustment for WAD 
grade at ED attendance was made here because of 

TABLE 13  Neck Disability Index score (%), further adjusted for ethnicity

4 months 8 months 12 months

Treatment estimatea

∆ (95% CI) –0.4 (–1.7 to 0.9) –0.5 (–2.5 to 1.5) –0.6 (–2.9 to 1.6)

a Complete cases estimate adjusted for clustering, WAD grade at ED attendance and ethnicity.

TABLE 14  Mental component score of SF-12v1

MCS 2 weeks 4 months 8 months 12 months

UCA

Mean (SD) 40.9 (13.0) 48.0 (11.6) 49.4 (11.3) 49.6 (10.9)

n (missing/total) (%) 183/1488 256/1295 266/1175 277/1127

WBA

Mean (SD) 40.7 (12.7) 47.1 (12.1) 48.7 (11.5) 49.3 (10.9)

n (missing/total) (%) 271/2042 406/1774 359/1570 487/1577

Treatment estimatea

∆ (95% CI) –0.1 (–1.8 to 1.5) –0.9 (–1.9 to 0.0) –0.8 (–1.8 to 0.2) –0.3 (–1.3 to 0.7)

Treatment estimateb

∆ (95% CI) –0.4 (–1.9 to 1.2) –0.3 (–1.6 to 1.0) –0.5 (–1.7 to 0.7) –0.3 (–1.4 to 0.9)

a Complete cases estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.
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TABLE 15  Physical component score of SF-12v1

PCS 2 weeks 4 months 8 months 12 months

UCA

Mean (SD) 40.3 (9.0) 46.5 (9.7) 48.9 (9.2) 49.9 (9.0)

n (missing/total) (%) 183/1488 256/1295 266/1175 277/1127

WBA

Mean (SD) 40.2 (8.9) 46.0 (9.8) 48.5 (9.2) 49.8 (9.1)

n (missing/total) (%) 271/2042 406/1774 359/1570 487/1577

Treatment estimatea

∆ (95% CI) –0.3 (–2.3 to 1.7) –0.4 (–1.9 to 1.2) –0.4 (–1.2 to 0.4) –0.2 (–1.6 to 1.2)

Treatment estimateb

∆ (95% CI) –0.3 (–2.2 to 1.5) –0.5 (–2.0 to 1.1) –0.0 (–1.1 to 1.0) 0.0 (–1.5 to 1.5)

a Complete cases estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.
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FIGURE 8  Observed mental component scores of SF-12v1 (mean and 95% CI) by advice intervention. Higher scores indicate better 
mental health-related quality of life.

FIGURE 9  Observed physical component scores of SF-12v1 (mean and 95% CI) by advice intervention. Higher scores indicate 
better physical health-related quality of life.
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collinearity (injury severity was determined from 
WAD grade at ED attendance).

Additional subgroup analyses were performed 
for the SF-12, LWS and acute whiplash indicator. 
There were no statistically significant differences 
between the subgroups in the effects of the 

interventions, for any of these other outcomes. A 
few of the interaction tests had p-values between 
0.05 and 0.10, but given the large number of tests 
performed these are likely to have been due to 
chance.

TABLE 16  Acute whiplash injury

n (%) or odds ratio (OR)  
(95% CI)

UCA

Present 492 (31%)

Absent 796 (50%)

n (missing/total) (%) 310/1598 (19%)

WBA

Present 704 (31%)

Absent 1061 (47%)

n (missing/total) (%) 488/2253 (22%)

Treatment estimatea

∆ (OR 95% CI) 1.00 (0.76 to 1.33)

Treatment estimateb

∆ (OR 95% CI) 1.01 (0.77 to 1.33)

a Complete cases odds ratio estimate adjusted for 
clustering and WAD grade at ED attendance.

b Multiply imputed odds ratio estimate adjusted for 
clustering and WAD grade at ED attendance.

TABLE 17  Late whiplash syndrome

n (%) or odds ratio (OR)  
(95% CI)

UCA

Present 286 (18%)

Absent 839 (53%)

n (missing/total) (%) 473/1598 (30%)

WBA

Present 397 (18%)

Absent 1176 (52%)

n (missing/total) (%) 680/2253 (30%)

Treatment estimatea

∆ (OR 95% CI) 0.95 (0.73 to 1.25)

Treatment estimateb

∆ (OR 95% CI) 1.05 (0.86 to 1.29)

a Complete cases odds ratio estimate adjusted for 
clustering and WAD grade at ED attendance.

b Multiply imputed odds ratio estimate adjusted for 
clustering and WAD grade at ED attendance.

TABLE 18  Work days lost (cumulative) in Step 1 (Poisson regression)

4 months 8 months 12 months

UCA

Mean (SD) 4.4 (13.1) 5.1 (14.5) 5.6 (15.8)

Missing/total 9/1295 (1%) 0/1175 (0%) 2/1127 (0%)

WBA

Mean (SD) 4.4 (13.5) 5.4 (15.9) 5.8 (17.4)

Missing/TOTAL 8/1774 (0%) 4/1570 (0%) 3/1577 (0%)

Treatment effect

Δ (95% CI)a –7.5 (–26.8 to 17.0) –24.4 (–62.8 to 53.4) –21.3 (–42.3 to 7.3)

Δ (95% CI)b –7.0 (–26.0 to 17.0) –24.3 (–62.6 to 53.2) –18.4 (–39.7 to 10.4)

a Complete cases analysis; percentage difference adjusted for ED clustering, WAD grade at baseline and time from ED 
attendance.

b Multiple imputation analysis; percentage difference adjusted for ED clustering, WAD grade at baseline and time from 
ED attendance.
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TABLE 21  Neck Disability Index and injury severity

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Severe symptoms

UCA 22.5 (17.9) [540] 18.5 (17.6) [498] 16.1 (16.9) [479]

WBA 23.5 (18.1) [793] 18.1 (17.1) [714] 16.0 (16.8) [695]

Milder symptoms

UCA 18.8 (16.4) [713] 14.0 (15.2) [641] 13.1 (15.1) [623]

WBA 19.8 (17.1) [917] 15.2 (15.9) [821] 13.2 (14.9) [842]

p-value for interactiona 0.96 0.22 0.88

p-value for interactionb 0.94 0.90 0.66

a Complete cases estimate adjusted for clustering.
b Multiply imputed estimate adjusted for clustering.

TABLE 19  Work days lost (cumulative) in Step 1 additionally adjusted for not working at baseline (Poisson regression)

4 months 6 months 12 months

Δ (95% CI)a –15.2 (–33.9 to 8.7) –24.5 (–63.8 to 57.5) –23.7 (–45.4 to 6.5)

Δ (95% CI)b –14.4 (–32.8 to 9.2) –24.1 (–63.5 to 57.9) –20.3 (–42.4 to 10.2)

a Complete cases analysis; percentage difference adjusted for ED clustering, WAD grade at baseline and time from ED 
attendance.

b Multiple imputation analysis; percentage difference adjusted for ED clustering, WAD grade at baseline and time from 
ED attendance.

TABLE 20  Work days lost (cumulative) in Step 1: restricted analysis of those who worked at baseline (Poisson regression)

4 months 8 months 12 months

UCA

Mean (SD) 5.3 (14.3) 6.2 (15.9) 6.7 (17.5)

Missing/total 5/950 (1%) 0/901 (0%) 0/863 (0%)

WBA

Mean (SD) 4.7 (13.1) 5.8 (16.0) 6.3 (17.8)

Missing/total 1/1194 (0%) 1/1131 (0%) 2/1134 (0%)

Treatment effect

Δ (95% CI)a –17.4 (–35.3 to 5.5) –26.4 (–64.5 to 52.3) –26.8 (–47.3 to 1.7)

Δ (95% CI)b –16.3 (–34.3 to 6.5) –25.8 (–64.2 to 53.5) –23.6 (–44.6 to 5.5)

a Complete cases analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book advice, 
NDI score at baseline and time from ED attendance.

b Multiple imputation analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book 
advice, NDI score at baseline and time from ED attendance.
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Compensation pursued

We also performed a subgroup analysis stratifying 
patients by whether or not they were pursuing or 
had pursued a claim for compensation in relation 
to their whiplash injury. This information was 
collected only at the 12-month follow-up to avoid 
stimulating compensation claims among the trial 
population. Hence this is not a true subgroup 
analysis, as it does not classify participants by a 
baseline characteristic; the compensation claim 
would certainly have been initiated after injury, 
and may also have been after enrolment in the 
trial.

Table 24 presents the characteristics of participants 
who did and did not pursue a compensation 
claim (as reported at 12 months). There were few 

participants who did not pursue a compensation 
claim in either trial arm, hence there is limited 
power to detect any differences between those 
who did and did not pursue a claim. There was 
no evidence that the ED advice intervention had 
any effect on the number of participants pursuing 
a claim (Table 25), nor that its effects differed 
between those who pursued a compensation claim 
and those who did not (Table 26).

Step 2
Recruitment to Step 2
Recruitment to Step 2 took place concurrently 
with recruitment to Step 1, from December 2005 
to November 2007. Although we expected that all 

TABLE 22   Neck Disability Index and early psychological response

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Early psychological response present

UCA 25.6 (17.8) [644] 20.8 (18.0) [606] 18.5 (17.6) [563]

WBA 26.4 (17.7) [867] 20.9 (17.4) [808] 18.3 (16.9) [787]

Early psychological response absent

UCA 14.0 (14.2) [492] 10.2 (12.0) [475] 9.7 (12.3) [460]

WBA 14.0 (13.7) [634] 10.5 (12.1) [617] 9.3 (12.1) [622]

p-value for interactiona 0.56 0.91 0.82

p-value for interactionb 0.73 0.79 0.81

a Complete cases estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.

TABLE 23   Neck Disability Index and previous neck pain

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Had previous neck pain

UCA 27.1 (18.2) [62] 23.4 (17.7) [61] 21.6 (17.9) [64]

WBA 31.7 (18.1) [93] 25.5 (17.3) [89] 21.6 (18.2) [84]

No previous neck pain

UCA 20.1 (17.0) [1077] 15.7 (16.2) [1022] 14.0 (15.7) [961]

WBA 20.5 (17.1) [1407] 15.7 (15.8) [1336] 13.9 (15.5) [1314]

p-value for interactiona 0.18 0.49 0.93

p-value for interactionb 0.24 0.61 0.87

a Complete cases estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.
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participants in Step 2 would already be taking part 
in Step 1, in fact 25 patients were randomised into 
Step 2 before returning their 2-week questionnaire, 
and subsequently failed to return either this or the 
4-month questionnaire. Hence these 25 patients 
were randomised into Step 2 and are included in 
the results, but were not included in the earlier 
follow-up stages of Step 1.

A total of 949 patients reported on-going problems 
to the trial office, and were considered for the 
second stage of the trial. Of these, 693 were 
assessed as potentially eligible and were invited 
to a research clinic appointment. Seventy-seven 
did not attend or cancelled, and 616 patients 
were assessed for eligibility, of whom 2 were 
ineligible, 15 declined participation and 599 were 
randomised. No patients were excluded because of 
contraindications to physiotherapy.

Table 27 summarises the characteristics of the 
participants randomised to Step 2 and those who 
were not randomised. The differences were not 
large, but the population randomised to Step 2 
included a slightly lower proportion of males, a 
higher proportion of people with more serious 

TABLE 24  Characteristics of those that claimed compensation

UCA Missing, n WBA Missing, n

Pursued compensation 1037 1441

Male, n (%) 401 (39%) 12 626 (43%) 16

Age in years, mean (SD) 39 (13) 0 38 (13) 0

Injury severity, n (%) 0 0

 WAD I 584 (56%) 787 (55%)

 WAD II 418 (40%) 626 (43%)

 WAD III 35 (3%) 28 (2%)

Medium used to claim 643 (62%) 394 936 (65%) 505

 Through solicitor 424 (41%) 582 (40%)

 Directly from insurer 205 (20%) 328 (23%)

 Other medium 14 (1%) 26 (2%)

Claim has been resolved 375 (36%) 3 560 (39%) 4

Did not pursue compensation 63 93

Male, n (%) 23 (37%) 2 36 (39%) 2

Age in years, mean (SD) 37 (15) 0 33 (12) 0

Injury severity, n (%) 63 (100%) 0 93 (100%) 0

 WAD I 33 (52%) 51 (55%)

 WAD II 28 (44%) 40 (43%)

 WAD III 2 (3%) 2 (2%)

Missing compensation status 498 719

TABLE 25  Comparison of compensation between trial arms

n (%) or odds ratio (95% CI)

UCA

Pursued 1037 (65%)

Did not pursue 63 (4%)

n (missing/total) (%) 498/1598 (31%)

WBA

Pursued 1441 (64%)

Did not pursue 94 (4%)

n (missing/total) (%) 718/2253 (32%)

Treatment estimatea

∆ (95% CI) 1.21 (0.31 to 4.81)

Treatment estimateb

∆ (95% CI) 1.21 (0.31 to 4.81)

a Complete cases estimate adjusted for clustering 
and WAD grade at ED attendance.

b Multiply imputed estimate adjusted for clustering 
and WAD grade at ED attendance.
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injuries (WAD grade II or III) at ED attendance, 
and lower SF-12 scores.

Previous neck pain and WAD grades were 
collected at ED attendance. Gender, age, MCS, 
and PCS were collected via the 2-week follow-up 
questionnaire.

Participants were recruited from the two Step 1 
arms of the trial in approximately the proportions 

that were expected given the difference in 
numbers recruited to the WBA and UCA arms. 
Randomisation was stratified by site, and there 
was equal balance of participants in each of the 
Step 2 arms who had received usual care and 
active management advice. The proportion of 
participants being randomised to Step 2 was 
similar across all recruiting sites (Table 28). 
Cumulative target and actual recruitment is shown 
in Figure 10.

TABLE 26  Neck Disability Index and compensation

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Pursued compensation

UCA 20.2 (17.1) [925] 16.3 (16.4) [900] 14.9 (16.1) [1017]

WBA 20.5 (17.2) [1249] 16.1 (15.9) [1216] 14.7 (16.1) [1412]

Did not pursue compensation

UCA 11.6 (15.9) [42] 10.2 (13.7) [47] 7.2 (10.3) [62]

WBA 14.4 (15.6) [67] 9.8 (12.9) [71] 8.7 (10.8) [93]

p-value for interactiona 0.56 0.90 0.62

p-value for interactionb 0.83 0.89 0.48

a Complete cases estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.

TABLE 27  Characteristics of patients randomised to Step 2 versus those who were not randomised

Randomised Missing Not randomised Missing

Number of patients 599 0 3277 0

Sex – male 221 (37%) 0 1456 (44%) 50

Age in years, mean [SD] 40 [13] 0 36 [13] 0

Had previous neck pain 77 (13%) 40 334 (10%) 115

WAD grades 0 0

0: No neck complaints or signsa 0 (0%) 0 (0%)

I: Complaints of pain, stiffness or 
tenderness, no physical signs

275 (46%) 1823 (56%)

II: Complaint of pain, stiffness or 
tenderness, musculoskeletal signs

299 (50%) 1375 (42%)

III: Complaint of pain, stiffness or 
tenderness, neurological signs

25 (4%) 79 (2%)

IV: Fracture/dislocationa 0 (0%) 0 (0%)

SF-12v1 scores, mean [SD]

 Mental component score 36 [12] 108 42 [13] 692

 Physical component score 36 [7] 108 41 [9] 692

Received public fund 192 (33%) 37 748 (23%) 332

a Whiplash-associated disorder grades 0 and IV were not eligible for the trial.
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TABLE 28  Number of patients recruited (% of Step 1 patients) by physical intervention and EDs

Cluster 
number

Advice
n (% of Step 1)

Physiotherapy
n (% of Step 1)

Not 
randomised
n (% of Step 1)

UCA

1 University Hospitals Coventry and Warwickshire 
NHS Trust

33 (9%) 32 (9%) 309 (84%)

2 North Bristol NHS Trust 19 (8%) 17 (7%) 194 (85%)

3 Gloucestershire Hospitals NHS Trust 41 (10%) 42 (10%) 352 (82%)

4 Worcestershire Acute Hospitals NHS Trust 24 (8%) 26 (9%) 253 (84%)

5 Kettering General Hospital NHS FoundationTrust 16 (8%) 14 (7%) 183 (86%)

6 Buckinghamshire Hospitals NHS Trust 3 (5%) 5 (9%) 47 (85%)

WBA

7 Heart of England NHS Foundation Trust 51 (7%) 50 (7%) 616 (87%)

8 University Hospitals Birmingham NHS Foundation 
Trust

29 (6%) 31 (6%) 468 (89%)

9 Oxford Radcliffe Hospitals NHS Trust 23 (10%) 24 (11%) 180 (80%)

10 South Warwickshire General Hospitals NHS Trust 25 (10%) 25 (10%) 202 (80%)

11 Gwent Healthcare NHS Trust 14 (11%) 15 (12%) 101 (78%)

12 Countess of Chester Hospital NHS Foundation 
Trust

21 (5%) 19 (5%) 372 (90%)

TABLE 29  Characteristics of Step 2 participants at randomisation

 Advice Missing Physiotherapy Missing

Number randomised 299 300

Sex – male 115 (38%) 0 106 (35%) 0

Age in years, mean [SD] 40 [13] 0 40 [13] 0

Ethnic Group 16 20

 White 229 (77%) 226 (75%)

 Mixed 2 (67%) 3 (1%)

 Indian 18 (6%) 19 (6.3%)

 Pakistani 19 (6.4%) 19 (6.3%)

 Bangladeshi 2 (67%) 1 (33%)

 Black or Black British 10 (3.3%) 7 (2.3%)

 Chinese or other 3 (1%) 5 (1.7%)

Mechanism of injury 2 1

 Road traffic accident 284 (95%) 286 (95%)

 Other 13 (4.3%) 13 (4.3%)

Location of pain 8 12

 C-spine only 178 (60%) 178 (59%)

 C-spine and other spinal area 60 (20%) 62 (21%)

 Other spinal area only 10 (3%) 3 (1%)

 Spinal + other area 27 (9%) 27 (9%)

 Other area only 3 (1%) 6 (2%)

 No pain 13 (4%) 12 (4%)

Pain intensity (/10), mean [SD] 5.4 [1.9] 69 5.6 [1.9] 91
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 Advice Missing Physiotherapy Missing

History

 Previous neck problems 36 (12%) 21 41 (14%) 19

 Previous back problems 40 (13%) 56 43 (14%) 65

 Neurological symptoms 26 (9%) 19 29 (10%) 15

WAD gradesa 0 0

0: No neck complaints or signsb 0 (0%) 0 (0%)

I: Complaints of pain, stiffness or 
tenderness, no physical signs

39 (13%) 45 (15%)

II: Complaint of pain, stiffness or tenderness, 
musculoskeletal signs

222 (74%) 220 (73%)

III: Complaint of pain, stiffness or tenderness, 
neurological signs

38 (13%) 35 (12%)

IV: Fracture/dislocationb 0 (0%) 0 (0%)

SF-12v1 scores, mean [SD]

 Norm-based MCS 37 [12] 53 35 [12] 55

 Norm-based PCS 36 [7] 53 36 [6.9] 55

Received any public funds 91 (30%) 17 101 (34%) 20

NDI (%), mean [SD]a 39 [16] 3 44 [16] 7

Employment 22 29

 Working/earningc 225 (75%) 210 (70%)

 Unpaid work 0 (0%) 2 (1%)

 Not workingd 52 (17%) 59 (20%)

a Collected at research clinic for Step 2.
b Whiplash-associated disorder grades 0 and IV were not eligible for the trial.
c Full-time employed, part-time employed, and self-employed.
d Unemployed, full-time student, and retired/looking after home/inactive.
Mechanism of injury, location of pain, pain intensity, and medical history were collected at ED attendance. Gender, 
age, and ethnic group were collected on the 2-week follow-up questionnaire. Gender and age were also collected at 
the research clinic.
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TABLE 29  Characteristics of Step 2 participants at randomisation (continued)
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Characteristics of the population at randomisation 
are summarised in Table 29. The groups were well 
matched, with no baseline imbalances apart from a 
five-point difference in mean NDI scores between 
the groups [physiotherapy 44 (SD 16), advice 39 
(SD 16)], indicating that participants randomised 
to physiotherapy had slightly greater neck 
disability. Analyses were therefore adjusted for this 
baseline imbalance.

The flow of participants through the trial 
is summarised in Figure 11. There were 17 

notifications of withdrawal from the trial (12 in the 
advice group and 5 in the physiotherapy group), 
and these participants were not followed-up at time 
points after their withdrawal (Table 30). Outcome 
data were available for 92% of participants at 
4 months, 87% at 8 months and 80% at 12 months. 
There were no serious adverse events in Step 2.

Participating physiotherapists

Fifty-five physiotherapists from 12 NHS trusts 
(16 physiotherapy departments, 4 trusts, 

949 patients
self-referred to
research clinic

256 screened by
phone call – not

eligible for stage 2

693 eligible
appointments made

599 randomised

299 randomised
to advice

300 randomised
to physiotherapy

239 received
advice

266 received
physiotherapy

AnalysedLost to follow-up Analysed

284/299 patients 281/300 patients

255/274 patients 252/275 patients

246/260 patients

25 patients

14 patients

22 patients

Lost to follow-up
25 patients

12 patients

Baseline

4 months

8 months

12 months

22 patients251/263 patients

238/238 patients 241/241 patients

60 did not
receive
advice

34 did not
receive

physiotherapy

17 not eligiblea

77 failed to attend
or cancelledb

FIGURE 11  Step 2 CONSORT flowchart. (a) Two symptoms not appropriate, 15 not willing to participate; (b) 55 failed to attend, 
and 22 cancelled.

TABLE 30  Reasons for withdrawals

Reasons Advice Physiotherapy Total

Moved away 2 1 3

No longer interested 4 0 4

No reasons given 1 0 1

Recovered and no longer interested 1 0 1

Unhappy with trial 4 4 8

Total 12 5 17
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had 2 departments) participated. All of the 
physiotherapists were senior clinicians, with the 
majority being a Senior II (24 of 55, 44%) or 
Senior I (25 of 55, 45%). They had been qualified 
for between 2 and 33 years [median 6.5 years, 
interquartile range (IQR) 4.5–18] with a median of 
4 years of experience working in musculoskeletal 
(range 1–28 years, IQR 3.0–11.25).

Of the 55 physiotherapists, 45 provided feedback 
on the Step 2 intervention training (82%). All 
respondents rated the overall quality of the 
training as ‘good’ or ‘very good’. In the aspects of 
the protocol that were taught in addition to usual 
physiotherapy practice, all the physiotherapists 
rated themselves as ‘very confident’ or ‘fairly 
confident’ in using the assessment form. The 
majority of therapists reported being ‘very 
confident’ or ‘fairly confident’ in using the pain 
beliefs protocol (44 of 45, 98%), pacing protocols 
(43 of 45, 96%), and goal setting protocols (43 of 
45, 96%). All the physiotherapists rated the trial 
materials (training manual, assessment form and 
patient education materials) as ‘good’ or ‘very 
good’ except for one (2%) respondent who rated 
the manual as ‘average’ and three (7%) participants 
who rated the patient education material as 
‘average’.

Study treatments

Treatment attendance rates
Treatment attendance rates are shown in Table 31 
(see Chapter 2, Monitoring the intervention delivery).

We investigated factors associated with attendance. 
The baseline characteristics (age, gender, NDI and 
WAD grade) of those who attended and those who 
did not were compared for both the physiotherapy 
package and the advice session. No statistically 
significant difference was observed between the 
different categories of attendance.

The amount of treatment

The number of treatment sessions delivered in the 
physiotherapy package (excluding the assessment) 
ranged from 0 to 23 (median = 3.0, IQR = 1.0–5.0) 
with 14 (4.7%) patients receiving greater than the 
recommended six treatment sessions. Assessment 
sessions were between 40 and 60 minutes long, 
and treatment sessions were between 20 and 
30 minutes. All participants in the control 
intervention who attended for treatment received 
one session of advice, 30–60 minutes in duration.

Timing of treatment
The timing of delivery of the interventions 
is presented in Table 32. Sixty-three per cent 
of patients attending for the physiotherapy 
intervention were seen within 14 days of 
randomisation, and 91% were seen within 28 days. 
Sixty-two per cent of patients completed their 
treatment in the recommended 8 weeks (56 days) 
and 87% of patients completed within 12 weeks 
(84 days). Fifty-three per cent of those receiving 
the advice session were seen within 14 days. Eighty-
six per cent of those attending for the control 
intervention were seen within 28 days.

Content of treatment
Information about the content of the treatments 
delivered was available for 259 of the 266 patients 
who attended at least one appointment (Table 
33). Seven of the 26 patients who attended the 
assessment session were assessed but did not 
receive any treatment. Psychological strategies 
and self-management advice were used with the 
majority of patients (246 of 259, 95%), and almost 
all received guidance on some form of exercises 
(246 of 259, 95%). The most common form of 
exercises was cervical ROM exercises. Manual 
therapy was used to a somewhat lesser degree 
(211 of 259, 81%), with soft tissue techniques and 
Maitland cervical mobilisations being used most 
frequently. The majority of patients (73%) received 

TABLE 31 Attendance rates

Physiotherapy package
(n = 300)

Advice session
(n = 299)

Failed to attend any appointments 34 (11%) 60 (20%)

Attended for assessment onlya 26 (9%) N/A

Partial completion of treatment 45 (15%) N/A

Completed treatmenta 201 (67%) 239 (80%)

N/A, not applicable.
a Six patients attended the assessment session and no further treatment was deemed necessary; these patients are 

therefore included in both categories.



Results

40

TABLE 32  Timing of delivery of interventions

Physiotherapy package Advice session

Days post injury when referred for treatment Median = 31
IQR = 24–39
Range = 7–74

Median = 30
IQR = 23–40
Range = 10–65

Physiotherapy waiting times – days from date of 
referral to first appointmenta 

Median = 12
IQR = 7–19
Range = 0–129
(missing data n = 14a)

Median = 14
IQR = 8–21
Range 1–116
(missing data n = 10a)

Days post injury until first appointment Median = 45
IQR = 35–55
Range = 15–177
(missing data n = 14a)

Median = 47
IQR = 36–60
Range = 17–143
(missing data n = 10a)

Time from initial to final physiotherapy package 
appointment (days) (n = 246)b

Median = 45
IQR = 28–71
Range = 0–428

N/A

Time from ED attendance to final physiotherapy 
package appointment (days) (n = 246)b

Median = 86
IQR = 66–115
Range = 25–461

N/A

N/A, not applicable.
a Missing data are from participants who were unable to be contacted or failed to respond to requests to contact 

the physiotherapy departments to make initial appointments.
b Includes data from partial completers or completers of treatments only.

Type of treatment 
delivered

No. of patients receiving 
the treatment (%)

Combinations of 
treatments

n = 259

Manual therapy, exercises 
and psychological strategies

190 (73)

Exercises and psychological 
strategies

45 (17)

Manual therapy and 
psychological strategies

10 (4)

Manual therapy and 
exercises

9 (3)

Manual therapy only 2 (1)

Exercises only 2 (1)

Psychological strategies only 1 (0)

Manual therapy 
techniques

n = 211

Soft tissue techniques 123 (58)

Maitland cervical 
mobilisations

123 (58)

NAGS and SNAGS (cervical 
or thoracic)

86 (41)

Maitland thoracic 
mobilisations

71 (34)

Other manual therapy 42 (20)

Shoulder mobilisations 15 (7)

Thoracic manipulation 5 (2)

Type of treatment 
delivered

No. of patients receiving 
the treatment (%)

Exercises n = 246

Cervical ROM exercises 244 (99)

Cervical or scapular stability 
exercises

118 (48)

Thoracic ROM exercises 106 (43)

Shoulder ROM exercises 88 (36)

Other exercises 69 (28)

Proprioception exercises 28 (11)

Psychological strategies 
and self-management 
advice

n = 246

Advice regarding posture 
and positioning

194 (79)

Reassurance 194 (79)

Pain education 144 (59)

Advice regarding return to 
work or activities

145 (59)

Goal setting or pacing 119 (48)

Advice regarding medication 
and symptomatic control

87 (35)

Relaxation 56 (23)

Advice regarding travel 
anxiety

27 (11)

Referral to GP/psychologist 
for stress reaction

10 (4)

TABLE 33  Types of treatments delivered in the physiotherapy package
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a combination of manual therapy, exercises 
and psychological strategies. Two protocol 
violations were reported which involved the use of 
electrotherapy. Both of the patients received the 
treatment only once.

In the advice arm (Table 34), 163 patients received 
advice based on The Whiplash Book and 136 
received advice based on the usual leaflet issued 
at the ED they attended. The physiotherapist 
referred two patients on after they were assessed as 
having developed potentially serious complications 
between the randomisation assessment and 
commencing treatment. This included one patient 
who presented with swallowing problems and 
one who presented with dizziness, dysarthria, 
dysphagia and gait disturbance.

In addition to the physiotherapists’ records of 
treatments, the trial team conducted formal 
quality control assessments of the delivery of 
the physiotherapy intervention at seven of the 
participating departments. All were satisfactory. 
Overall, there was no evidence of any departure 
from the intervention protocol, and the 
physiotherapy and advice interventions were 
delivered as intended.

Comparison of physiotherapy 
versus advice

For all outcomes, two series of analyses were 
performed; first, a complete case analysis, using 
all participants with data at each time point; and, 
second, a multiply imputed analysis to allow for 
the effects of missing data. Both analyses were 
adjusted for the effects of clustering in Step 1, NDI 
score at randomisation, and therapist. Estimates 

of the ICC for therapist effects are provided in 
Appendix 6. The ICC for therapists was consistent 
with only small proportions of variance (< 2%) 
being explained by therapists, and made minimal 
difference to the statistical models.

Primary outcome
The NDI scores for the physiotherapy group were 
on average 3.2 (95% CI –5.8 to 0.7) percentage 
points lower than those of the advice group at 
4-month follow-up, but there was no evidence of 
a difference at 8 and 12 months. Physiotherapy 
therefore has a modest beneficial effect in the short 
term (see Table 35, Figures 12–14).

Secondary outcomes
There were no statistically or clinically significant 
differences in the treatment outcomes for the 
physical or mental health components of the 
SF-12v1, nor for acute whiplash injury and LWS 
(Tables 36–39).

Physiotherapy had a beneficial effect on 
absences from work; participants randomised to 
physiotherapy treatment had on average a 41.4% 
reduction in work days lost over the first 4 months 
since their injury (95% CI –45.4% to –37.0%). This 
effect persisted to 8 and 12 months (Tables 40–42). 
We also performed an analysis of log-transformed 
data (using a bootstrap procedure to calculate CIs), 
to obtain an estimate of the absolute difference 
in work days lost (adjusted for clustering, advice 
intervention, NDI score at baseline and therapist). 
The results of this analysis were consistent with the 
Poisson regression. The estimated reduction in 
work days lost was 4.2 days (95% CI 1.1 to 7.9 days) 
(see Appendix 10).
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Subgroup analyses: injury severity, 
previous neck pain and early 
psychological response

There were no statistically significant interactions 
between the NDI and severity of initial injury, 
psychological reaction to the injury or previous 
neck pain (Tables 43–45). Estimates (mean and 
95% CIs) of all terms tested in the NDI subgroup 
analyses are given in Appendix 7.

Compensation pursued

As in Step 1, we performed an exploratory analysis 
comparing the outcomes of those who pursued 
a compensation claim versus those who did not. 
This was limited in power by the fact that only 13 
participants reported at 12 months that they had 
not pursued a claim for compensation.

TABLE 35  Neck Disability Index score (%)

4 months 8 months 12 months

Advice

Mean (SD) 27.8 (17.4) 21.5 (16.7) 19.5 (17.0)

n (missing/total) (%) 5/255 (2%) 11/246 (4%) 3/238 (1%)

Physiotherapy

Mean (SD) 28.0 (17.9) 24.1 (18.4) 21.7 (18.4)

n (missing/total) (%) 11/252 (4%) 7/251 (3%) 6/241 (2%)

Treatment estimatea

∆ (95% CI) –3.2 (–5.8 to –0.7) –0.2 (–2.9 to 2.4) –1.2 (–4.0 to 1.5)

Treatment estimateb

∆ (95% CI) –3.7 (–6.1 to –1.3) –1.0 (–3.6 to 1.6) –2.0 (–4.6 to 0.6)

a Complete cases estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

TABLE 34  Contents of advice session

Advice
No. of patients receiving the 
advice, n = 239 (%)

Assessed ROM 232 (97)

Neurological examination 87 (36.5)

Referred on owing to serious complication 2 (0.8)

Reviewed exercises given in the ED 228 (95)

Progressed exercises within the guidelines of The Whiplash Booka 108 (45)

Postural or positioning advice 200 (83.5)

Advice regarding collar 56 (22)

Advice regarding pain control or medication use 185 (77.5)

Advice regarding graded return to activities, return to work or staying activea 119 (50)

Relaxation techniquesa 82 (34.5)

Reassurancea 119 (50)

Reinforced the ‘hurt does not equal harm’ messagea 121 (50.5)

Advised to see their GP if they had ongoing problems 220 (92)

Other advice 25 (8.4)

a The Whiplash Book centres only.



DOI: 10.3310/hta16490 Health Technology Assessment 2012; Vol. 16: No. 49

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Lamb et al. under the terms of a commissioning contract issued by the Secretary of State for Health. 
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that 
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.

43

Among participants who pursued compensation, 
those randomised to physiotherapy tended 
to have slightly higher NDI scores at all time 
points. However, among those who did not 
pursue compensation, participants randomised 
to physiotherapy had considerably lower NDI 
scores, indicating less neck injury-related disability 
(Table 46). The interaction between physiotherapy 
treatment and compensation approached statistical 
significance (p = 0.06) at 12-month follow-up for 
complete cases and multiply imputed models.

The interaction term between SF-12v1 physical 
component score and compensation was also 
significant at 12-month follow-up for complete 
cases model, but was no longer significant in the 
multiply imputed model. Given the small number 
of participants who did not pursue compensation, 
it is difficult to assess the possible significance of 
these results.

There were no other suggestions of any 
interaction between any the treatment group and 
compensation for any outcome.
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FIGURE 13  Unadjusted change in NDI from baseline research clinic for patients in Step 2 by individually-randomised treatment 
groups and month of follow-up.

–6

Ph
ys

io
th

er
ap

y 
ef

fe
ct

 in
 N

D
I c

ha
ng

e

2

0

–2

–4

4-month 8-month 12-month
Follow-up

FIGURE 14  Multiply imputed estimate of physiotherapy effects on NDI by month of follow-up for patients in Step 2.



Results

44

TABLE 36  Mental component score of SF-12v1

4 months 8 months 12 months

Advice

Mean (SD) 45.9 (12.5) 47.1 (11.4) 48.8 (10.6)

n (missing/total) (%) 54/255 (21%) 54/246 (22%) 69/238 (29%)

Physiotherapy

Mean (SD) 46.3 (12.1) 46.2 (12.7) 47.5 (11.8)

n (missing/total) (%) 65/252 (26%) 60/251 (24%) 81/241 (34%)

Treatment estimatea

∆ (95% CI) 1.4 (–0.9 to 3.7) –0.1 (–2.5 to 2.2) 0.1 (–2.3 to 2.4)

Treatment estimateb

∆ (95% CI) 1.3 (–0.9 to 3.5) –0.3 (–2.6 to 2.0) –0.0 (–2.2 to 2.1)

a Complete cases estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

TABLE 37  Physical component score of SF-12v1

4 months 8 months 12 months

Advice

Mean (SD) 43.5 (9.7) 45.8 (9.5) 47.1 (9.9)

n (missing/total) (%) 54/255 (21%) 54/246 (22%) 69/238 (29%)

Physiotherapy

Mean (SD) 42.3 (9.2) 45.3 (9.8) 46.5 (10.2)

n (missing/total) (%) 65/252 (26%) 60/251 (24%) 81/241 (34%)

Treatment estimatea

∆ (95% CI) –0.1 (–1.8 to 1.6) 0.5 (–1.3 to 2.3) 1.0 (–1.0 to 3.0)

Treatment estimateb

∆ (95% CI) 0.2 (–1.4 to 1.8) 0.2 (–1.5 to 2.0) 1.1 (–0.7 to 2.9)

a Complete cases estimate adjusted for clustering, advice intervention, NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention, NDI score at Step 2 research clinic and 
therapists.
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TABLE 38  Acute whiplash injury

n (%) or odds ratio 
(95% CI)

Advice

Present 135 (47%)

Absent 120 (42%)

n (missing/total) (%) 32/287 (11%)

Physiotherapy

Present 135 (47%)

Absent 114 (40%)

n (missing/total) (%) 38/287 (13%)

Treatment estimatea

∆ (OR 95% CI) 0.81 (0.55 to 1.20)

Treatment estimateb

∆ (OR 95% CI) 0.76 (0.51 to 1.12)

a Complete cases OR estimate adjusted for 
clustering, advice intervention, NDI score at Step 2 
research clinic and therapists.

b Multiply imputed OR estimate adjusted for 
clustering, advice intervention, NDI score at Step 2 
research clinic and therapists.

TABLE 39  Late whiplash syndrome

n (%) or odds ratio 
(95% CI)

Advice

Present 86 (30%)

Absent 152 (53%)

n (missing/total) (%) 49/287 (17%)

Physiotherapy

Present 100 (49%)

Absent 141 (49%)

n (missing/total) (%) 46/287 (16%)

Treatment estimatea

∆ (OR 95% CI) 0.91 (0.59 to 1.39)

Treatment estimateb

∆ (OR 95% CI) 0.84 (0.56 to 1.28)

a Complete cases OR estimate adjusted for 
clustering, advice intervention, and NDI score at 
Step 2 research clinic.

b Multiply imputed OR estimate adjusted for 
clustering, advice intervention, and NDI score at 
Step 2 research clinic.

TABLE 40  Work days lost (cumulative) in Step 2 (Poisson regression)

4 months 8 months 12 months

Advice

Mean (SD) 8.9 (22.9) 9.9 (25.3) 10.7 (26.2)

Missing/total 1/255 (0%) 0/246 (0%) 0/238 (0%)

Physiotherapy

Mean (SD) 6.3 (14.8) 8.2 (17.7) 9.2 (18.9)

Missing/total 0/252 (0%) 1/251 (0%) 1/241 (0%)

Treatment effect

Δ (95% CI)a –41.4 (–45.4 –37.0) –33.3 (–37.5 to –28.9) –17.5 (–22.5 to –12.0)

Δ (95% CI)b –43.5 (–50.0 to –36.1) –31.2 (–41.3 to –19.5) –15.13 (–27.0 to –1.4)

a Complete cases analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book advice, 
NDI score at baseline and time from ED attendance.

b Multiple imputation analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book 
advice, NDI score at baseline and time from ED attendance.
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Additional analyses:  
the effectiveness of 
physiotherapy interventions 
in combination with different 
advice interventions
We investigated the potential interactions between 
the two physiotherapy interventions provided in 
Step 2 and the two advice interventions provided 
in Step 1, in those participants randomised to Step 
2. The randomisation procedure resulted in an 
even distribution of characteristics within each of 
the four possible treatment combinations (UCA/
physiotherapy advice session; UCA/physiotherapy 
package; active management advice/ physiotherapy 
advice session; active management advice/
physiotherapy package; shown in Table 47).

Mechanism of injury, location of pain, pain 
intensity, and medical history were collected at ED 
attendance. Gender, age, and ethnic group were 

collected via the 2-week follow-up questionnaire in 
Step 1.

Tables 48–55 give the estimate of treatment 
effectiveness for physiotherapy and The Whiplash 
Book elements separately for the NDI and other 
outcomes, and the interaction between them. 
There was no suggestion of an interaction between 
the treatments provided in Step 1 and those 
provided in Step 2.

Additional analyses: 
recovery in participants not 
randomised to Step 2
We examined recovery in the people who 
participated in Step 1 but were not randomised 
to Step 2 (Table 56). Figure 15 demonstrates that 
overall symptoms were milder than those within 
Step 2, but that recovery was not complete at 
12 months.

TABLE 41  Work days lost (cumulative) in Step 2 additionally adjusted for not working at baseline (Poisson regression)

4 months 8 months 12 months

Δ (95% CI)a –39.3 (–43.6 to –34.5) –33.6 (–37.9 to –29.0) –8.3 (–14.1 to –2.1)

Δ (95% CI)b –37.0 (–44.4 to –28.6) –26.7 (–37.1 to –14.6) –8.21 (–21.1 to 6.8)

a Complete cases analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book advice, 
NDI score at baseline and time from ED attendance.

b Multiple imputation analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book advice, 
NDI score at baseline and time from ED attendance.

TABLE 42  Work days lost (cumulative) in Step 2 restricted to those who worked at baseline (Poisson regression)

4 months 8 months 12 months

Advice

Mean (SD) 11.1 (25.4) 12.3 (28.1) 13.3 (29.1)

Missing/total 0/202 (0%) 0/192 (0%) 0/184 (0%)

Physiotherapy

Mean (SD) 7.4 (15.2) 9.4 (18.3) 10.6 (19.7)

Missing/total 0/189 (0%) 1/185 (1%) 1/180 (1%)

Treatment effect

Δ (95% CI)a –42.6 (–46.8 to –38.0) –36.6 (–40.9 to –32.1) –13.5 (–19.2 to –7.5)

Δ (95% CI)b –41.0 (–49.6 to –30.8) –31.6 (–42.7 to –18.3) –13.4 (–26.9 to 2.4)

a Complete cases analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book advice, 
NDI score at baseline and time from ED attendance.

b Multiple imputation analysis; percentage difference adjusted for therapist clustering within ED, The Whiplash Book 
advice, NDI score at baseline and time from ED attendance.
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TABLE 43  Subgroup analysis of NDI by initial injury severity

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Severe symptoms

Advice 28.7 (17.5) [216] 22.5 (16.7) [203] 20.3 (17.2) [204]

Physiotherapy 29.5 (18.1) [202] 25.2 (19.1) [205] 23.0 (19.0) [197]

Milder symptoms

Advice 21.9 (16.0) [34] 15.5 (15.3) [32] 14.2 (14.6) [31]

Physiotherapy 20.0 (14.6) [39] 18.4 (13.3) [39] 15.1 (13.0) [38]

p-value for interactiona 0.23 0.96 0.35

p-value for interactionb 0.24 0.62 0.42

a Complete cases estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

TABLE 44  Subgroup analysis of NDI by early psychological response

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Early psychological response present

Advice 29.6 (17.8) [178] 23.1 (17.3) [166] 21.1 (17.8) [160]

Physiotherapy 30.6 (18.9) [176] 26.7 (19.7) [177] 24.1 (19.4) [173]

Early psychological response absent

Advice 22.5 (13.9) [68] 17.0 (13.4) [66] 15.7 (14.2) [71]

Physiotherapy 20.5 (12.0) [55] 17.6 (11.4) [57] 15.1 (13.0) [55]

p-value for interactiona 0.64 0.70 0.72

p-value for interactionb 0.66 0.86 0.45

a Complete cases estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.
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TABLE 45  Subgroup analyses of NDI by presence of previous neck pain

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Had previous neck pain

Advice 31.0 (19.8) [21] 26.7 (16.6) [23] 26.5 (17.0) [24]

Physiotherapy 34.4 (19.8) [19] 32.8 (19.1) [18] 28.3 (20.8) [14]

No previous neck pain

Advice 27.3 (17.1) [223] 21.0 (16.7) [207] 18.6 (16.8) [205]

Physiotherapy 27.3 (17.7) [215] 23.6 (18.2) [219] 21.5 (18.4) [214]

p-value for interactiona 0.96 0.72 0.41

p-value for interactionb 0.84 0.81 0.61

a Complete cases estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

TABLE 46  Subgroup analysis of NDI by whether or not a compensation claim was pursued

4 months
Mean (SD) [n]

8 months
Mean (SD) [n]

12 months
Mean (SD) [n]

Pursued compensation

Advice 26.7 (17.6) [210] 20.3 (16.0) [206] 19.3 (17.2) [227]

Physiotherapy 27.7 (17.5) [203] 24.1 (18.2) [208] 22.0 (18.4) [221]

Did not pursue compensation

Advice 34.0 (17.0) [2] 25.2 (10.0) [5] 28.8 (7.3) [5]

Physiotherapy 12.7 (13.3) [6] 20.0 (21.1) [8] 11.0 (14.7) [8]

p-value for interactiona 0.27 0.77 0.06

p-value for interactionb 0.53 0.68 0.06

a Complete cases estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.

b Multiply imputed estimate adjusted for clustering, advice intervention NDI score at Step 2 research clinic and 
therapists.
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TABLE 47 Baseline characteristics by advice and physical interventions

UCA WBA

Advice Physiotherapy Advice Physiotherapy

Number randomised 136 136 163 164

Sex – male 54 (40%) 40 (29%) 61 (37%) 66 (40%)

Age in years, mean (SD)a 40 (13) 41 (14) 39 (13) 39 (13)

Ethnic group

 White 116 (85%) 113 (83%) 113 (69%) 113 (69%)

 Mixed 0 (0%) 1 (1%) 2 (1%) 2 (1%)

 Indian 5 (4%) 9 (7%) 13 (8%) 10 (6%)

 Pakistani 2 (2%) 3 (2%) 17 (10%) 16 (10%)

 Bangladeshi 1 (1%) 1 (1%) 1 (1%) 0 (0%)

 Black or Black British 4 (3%) 1 (1%) 6 (4%) 6 (4%)

 Chinese or other 1 (1%) 1 (1%) 2 (1%) 4 (2%)

Mechanism of injury

 Road traffic accident 130 (96%) 127 (93%) 154 (94%) 159 (97%)

 Other 4 (3%) 8 (6%) 9 (6%) 5 (3%)

Location of pain

 C-spine only 87 (64%) 85 (63%) 91 (56%) 93 (57%)

 C-spine and other spinal area 21 (15%) 28 (21%) 39 (24%) 34 (21%)

 Other spinal area only 4 (3%) 0 (0%) 6 (4%) 3 (2%)

 Spinal + other area 10 (7%) 13 (10%) 17 (10%) 14 (9%)

 Other area only 1 (1%) 2 (1%) 2 (1%) 4 (2%)

 No pain 8 (6%) 4 (3%) 5 (3%) 8 (5%)

Pain intensity (/10), mean (SD) 4.9 (1.9) 5.5 (1.9) 5.8 (1.9) 5.7 (1.9)

History

 Previous neck problems 20 (15%) 24 (18%) 16 (9.8%) 17 (10%)

 Previous back problems 21 (15%) 18 (13%) 19 (12%) 25 (15%)

 Neurological symptoms 15 (11%) 12 (8.8%) 11 (6.7%) 17 (10%)

WAD gradesb

0: No neck complaints or signsc 0 (0%) 0 (0%) 0 (0%) 0 (0%)

I: Complaint of pain, stiffness or 
tenderness, no physical signs

10 (7%) 12 (9%) 29 (18%) 33 (20%)

II: Complaint of pain, stiffness or 
tenderness, musculoskeletal signs

104 (76%) 109 (80%) 118 (72%) 111 (68%)

III: Complaint of pain, stiffness or 
tenderness, neurological signs

22 (16%) 15 (11%) 16 (10%) 20 (12%)

IV: Fracture/dislocationc 0 (0%) 0 (0%) 0 (0%) 0 (0%)

SF-12v1 scores, mean (SD)

 Norm-based MCS 37 (12) 36 (13) 36 (12) 34 (11)

 Norm-based PCS 37 (6.9) 36 (6.9) 36 (7.1) 36 (6.9)

Received any public funds 43 (32%) 48 (35%) 48 (29%) 53 (32%)

NDI (%), mean (SD)b 39 (15) 43 (17) 40 (17) 45 (16)

a Age at randomisation.
b Collected at research clinic for Step 2.
c Whiplash-associated disorder grades 0 and IV were not eligible for the trial. 
 Mechanism of injury, location of pain, pain intensity and medical history were collected at ED attendance. Gender, 

age and ethnic group were collected on 2-week follow-up questionnaire in Step 1.



Results

50

TABLE 48  Neck Disability Index score (%)

4 months 8 months 12 months

UCA

Advice

Mean (SD) 27.2 (17.1) 21.9 (16.4) 20.1 (17.5)

n (missing/total) (%) 4/117 (3%) 7/116 (6%) 1/110 (1%)

Physiotherapy

Mean (SD) 28.1 (17.2) 23.7 (18.3) 21.1 (17.9)

n (missing/total) (%) 5/118 (4%) 3/117 (3%) 1/109 (1%)

WBA

Advice

Mean (SD) 28.3 (17.7) 21.2 (17.0) 19.0 (16.7)

n (missing/total) (%) 1/138 (3%) 4/130 (6%) 2/128 (1%)

Physiotherapy

Mean (SD) 27.9 (18.5) 24.5 (18.6) 22.2 (18.8)

n (missing/total) (%) 6/134 (4%) 4/134 (3%) 5/132 (1%)

Combined treatment estimatesa

∆interaction (95% CI) –0.2 (–5.2 to 4.9) 0.0 (–5.2, 5.3) 0.9 (–4.6, 6.3)

∆physiotherapy (95% CI) –3.1 (–6.9 to 0.7) –0.2 (–4.1, 3.6) –1.7 (–5.7, 2.3)

∆WBA (95% CI) 0.3 (–3.8 to 4.4) –1.2 (–5.0, 2.7) –1.2 (–5.3, 3.0)

Combined treatment estimatesb

∆interaction (95% CI) 1.1 (–3.8 to 5.9) 1.3 (–3.9 to 6.4) 1.4 (–3.7 to 6.5)

∆physiotherapy (95% CI) –4.3 (–7.9 to –0.7) –1.7 (–5.5 to 2.1) –2.8 (–6.6 to 1.0)

∆WBA (95% CI) –0.2 (–4.2 to 3.9) –0.5 (–5.2 to 4.1) –0.9 (–4.9 to 3.0)

a Complete cases estimates adjusted for clustering, NDI score at Step 2 research clinic and therapists.
b Multiply imputed estimates adjusted for clustering, NDI score at Step 2 research clinic and therapists.
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TABLE 49  Mental component score of SF-12v1

4 months 8 months 12 months

UCA

Advice

Mean (SD) 46.2 (12.8) 48.1 (11.0) 49.0 (10.3)

n (missing/total) (%) 24/117 (21%) 25/116 (22%) 32/110 (29%)

Physiotherapy

Mean (SD) 46.7 (12.2) 47.0 (13.2) 48.0 (11.8)

n (missing/total) (%) 31/118 (26%) 31/117 (26%) 34/109 (31%)

WBA

Advice

Mean (SD) 45.7 (12.2) 46.2 (11.7) 48.7 (10.9)

n (missing/total) (%) 30/138 (21%) 29/130 (22%) 37/128 (29%)

Physiotherapy

Mean (SD) 45.9 (12.1) 45.5 (12.3) 47.0 (11.8)

n (missing/total) (%) 34/134 (26%) 29/134 (26%) 47/132 (31%)

Combined treatment estimatesa

∆interaction (95% CI) –0.4 (–5.1 to 4.2) 0.9 (–3.8 to 5.6) –0.6 (–5.3 to 4.1)

∆physiotherapy (95% CI) 1.6 (–1.8 to 5.1) –0.6 (–4.1 to 2.9) 0.4 (–3.1 to 3.9)

∆WBA (95% CI) –0.2 (–3.5 to 3.1) –1.8 (–5.2 to 1.6) 0.1 (–3.3 to 3.4)

Combined treatment estimatesb

∆interaction (95% CI) 0.1 (–4.0 to 4.2) 0.2 (–4.1 to 4.6) –0.2 (–4.2 to 3.9)

∆physiotherapy (95% CI) 1.3 (–1.9 to 4.4) –0.4 (–3.6 to 2.9) 0.1 (–3.0 to 3.1)

∆WBA (95% CI) –0.5 (–5.5 to 4.5) –0.9 (–5.9 to 4.0) –0.4 (–4.8 to 3.9)

a Complete cases estimates adjusted for clustering, NDI score at Step 2 research clinic and therapists.
b Multiply imputed estimates adjusted for clustering, NDI score at Step 2 research clinic and therapists.

TABLE 50  Physical component score of SF-12v1

4 months 8 months 12 months

UCA

Advice

Mean (SD) 43.5 (8.8) 46.4 (9.1) 46.7 (10.7)

n (missing/total) (%) 24/117 (21%) 25/116 (22%) 32/110 (29%)

Physiotherapy

Mean (SD) 41.9 (8.5) 45.8 (10.0) 46.6 (10.1)

n (missing/total) (%) 31/118 (26%) 31/117 (26%) 34/109 (31%)

WBA

Advice

Mean (SD) 43.6 (10.4) 45.4 (9.9) 47.5 (9.1)

n (missing/total) (%) 30/138 (21%) 29/130 (22%) 37/128 (29%)

continued
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4 months 8 months 12 months

Physiotherapy

Mean (SD) 42.7 (9.9) 44.8 (9.6) 46.4 (10.4)

n (missing/total) (%) 34/134 (26%) 29/134 (26%) 47/132 (31%)

Combined treatment estimatesa

∆interaction (95% CI) 0.4 (–3.0 to 3.8) 1.1 (–2.5 to 4.6) –0.8 (–4.8 to 3.2)

∆physiotherapy (95% CI) –0.3 (–2.9 to 2.2) –0.1 (–2.7 to 2.5) 1.4 (–1.5 to 4.4)

∆WBA (95% CI) 0.4 (–2.1 to 2.9) –0.8 (–3.3 to 1.7) 1.2 (–1.6 to 4.1)

Combined treatment estimatesb

∆interaction (95% CI) –0.3 (–3.4 to 2.9) –0.2 (–3.5 to 3.1) –0.2 (–3.7 to 3.2)

∆physiotherapy (95% CI) 0.4 (–1.9 to 2.6) 0.3 (–2.1 to 2.8) 1.3 (–1.2 to 3.8)

∆WBA (95% CI) 0.1 (–2.3 to 2.6) –0.1 (–4.0 to 3.8) 0.3 (–3.2 to 3.8)

a Complete cases estimates adjusted for clustering, NDI score at Step 2 research clinic and therapists.
b Multiply imputed estimates adjusted for clustering, NDI score at Step 2 research clinic and therapists.

TABLE 50  Physical component score of SF-12v1 (continued)

TABLE 51  Work days lost (cumulative)

4 months 8 months 12 months

UCA

Advice

Mean (SD) 10.1 (24.7) 10.4 (24.8) 11.6 (26.8)

Missing/total 0/117 (0%) 0/116 (0%) 0/110 (0%)

Physiotherapy

Mean (SD) 4.6 (10.6) 5.4 (11.3) 6.4 (13.3)

Missing/Total 0/118 (0%) 0/117 (0%) 0/109 (0%)

WBA

Advice

Mean (SD) 7.8 (21.3) 9.5 (25.8) 9.9 (25.8)

Missing/total 1/138 (0%) 0/130 (0%) 0/128 (0%)

Physiotherapy

Mean (SD) 7.8 (17.6) 10.6 (21.5) 11.6 (22.4)

Missing/total 0/134 (0%) 1/134 (0%) 1/132 (0%)

Treatment estimatea

∆interaction (95% CI) 147.2 (113.6 to 186.1) 98.0 (72.9 to 126.6) 111.6 (85.4 to 141.5)

∆physiotherapy (95% CI) –66.8 (–70.4 to –62.6) –57.0 (–61.4 to –52.0) –48.0 (–53.2 to –42.3)

∆WBA (95% CI) –44.4 (–69.0 to –0.3) –34.9 (–65.1 to 21.6) –35.7 (–64.6 to 17.0)

Treatment estimateb

∆interaction (95% CI) 187.0 (138.0 to 246.0) 106.3 (48.8 to 186.1) 105.9 (42.9 to 196.6)

∆physiotherapy (95% CI) –70.5 (–74.8 to –65.6) –56.4 (–67.7 to –41.1) –46.0 (–59.6 to –27.7)

∆WBA (95% CI) –37.2 (–65.1 to 12.9) –25.0 (–61.2 to 45.0) –28.7 (–62.7 to 36.3)

a Complete cases analysis adjusted for therapist clustering within ED, NDI score at baseline and time from ED 
attendance.

b Multiple imputation analysis adjusted for therapist clustering within ED, NDI score at baseline and time from ED 
attendance.



DOI: 10.3310/hta16490 Health Technology Assessment 2012; Vol. 16: No. 49

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Lamb et al. under the terms of a commissioning contract issued by the Secretary of State for Health. 
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that 
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.

53

TABLE 52  Work days lost (cumulative) additionally adjusted for not working at baseline (Poisson regression)

4 months 8 months 12 months

Treatment estimatea

∆interaction (95% CI) 99.6 (71.4 to 132.4) 70.8 (48.5 to 96.3) 97.6 (72.4 to 126.4)

∆physiotherapy (95% CI) –60.4 (–65.0 to –55.3) –53.0 (–58.0 to –47.4) –40.2 (–46.4 to –33.3)

∆WBA (95% CI) –39.8 (–66.1 to 6.7) –29.6 (–61.6 to 29.2) –37.2 (–64.4 to 10.7)

Treatment estimateb

∆interaction (95% CI) 176.5 (128.5 to 234.6) 97.3 (41.3 to 175.6) 96.3 (35.9 to 183.5)

∆physiotherapy (95% CI) –66.6 (–71.8 to –60.4) –52.5 (–65.1 to –35.3) –39.9 (–55.7 to –18.6)

∆WBA (95% CI) –34.2 (–62.5 to 15.2) –20.7 (–57.9 to 49.2) –27.8 (–61.0 to 33.6)

a Complete cases analysis; percentage difference adjusted for therapist clustering within ED, NDI score at baseline and 
time from ED attendance.

b Multiple imputation analysis; percentage difference adjusted for therapist clustering within ED, NDI score at baseline 
and time from ED attendance.

TABLE 53  Work days lost (cumulative); restricted analysis of those who worked at baseline (Poisson regression)

4 months 8 months 12 months

UCA

Advice

Mean (SD) 12.2 (26.8) 12.5 (26.9) 13.9 (29.1)

Missing/total 0/97 (0%) 0/95 (0%) 0/88 (0%)

Physiotherapy

Mean (SD) 5.9 (11.8) 6.9 (12.3) 8.1 (14.5)

Missing/total 0/89 (0%) 0/86 (0%) 0/80 (0%)

WBA

Advice

Mean (SD) 10.1 (24.1) 12.2 (29.3) 12.7 (29.3)

Missing/total 0/105 (0%) 0/97 (0%) 0/96 (0%)

Physiotherapy

Mean (SD) 8.7 (17.7) 11.6 (22.1) 12.9 (23.2)

Missing/total 0/100 (0%) 1/99 (0%) 1/100 (0%)

Treatment estimatea

∆interaction (95% CI) 78.8 (53.1 to 108.8) 53.1 (32.8 to 76.5) 68.8 (46.9 to 94.0)

∆physiotherapy (95% CI) –59.6 (–64.3 to –54.4) –51.6 (–56.9 to –45.8) –37.4 (–43.9 to –30.1)

∆WBA (95% CI) –36.9 (–64.6 to 12.5) –26.3 (–60.2 to 36.5) –33.4 (–62.5 to 18.2)

Treatment estimateb

∆interaction (95% CI) 160.3 (103.9 to 232.3) 90.0 (34.5 to 168.5) 79.3 (26.0 to 155.1)

∆physiotherapy (95% CI) –67.2 (–72.6 to –60.6) –54.2 (–66.5 to –37.4) –39.5 (–55.2 to –18.4)

∆WBA (95% CI) –31.6 (–61.2 to 20.3) –16.9 (–55.7 to 56.1) –25.7 (–59.6 to 36.4)

a Complete cases analysis; percentage difference adjusted for therapist clustering within ED, NDI score at baseline and 
time from ED attendance.

b Multiple imputation analysis; percentage difference adjusted for therapist clustering within ED, NDI score at baseline 
and time from ED attendance.
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TABLE 55  Late whiplash syndrome

n (%) or odds ratio 
(95% CI)

UCA

Advice

Present 45 (35%)

Absent 65 (50%)

n (missing/total) (%) 20/130 (15%)

Physiotherapy

Present 44 (34%)

Absent 65 (50%)

n (missing/total) (%) 21/130 (16%)

WBA

Advice

Present 41 (26%)

Absent 87 (55%)

n (missing/total) (%) 29/157 (18%)

Physiotherapy

Present 56 (36%)

Absent 76 (48%)

n (missing/total) (%) 25/157 (16%)

Combined treatment estimatesa

∆interaction (95% CI) 1.57 (0.67 to 3.68)

∆physiotherapy (95% CI) 0.71 (0.38 to 1.33)

∆WBA (95% CI) 0.58 (0.30 to 1.12)

Combined treatment estimatesb

∆interaction (95% CI) 1.74 (0.77 to 3.91)

∆physiotherapy (95% CI) 0.63 (0.34 to 1.15)

∆WBA (95% CI) 0.62 (0.34 to 1.14)

a Complete cases estimates adjusted for clustering, 
NDI score at Step 2 research clinic and therapists.

b Multiply imputed estimates adjusted for clustering, 
NDI score at Step 2 research clinic and therapists.

TABLE 54  Acute whiplash injury

n (%) or odds ratio 
(95% CI)

UCA

Advice

Present 68 (52%)

Absent 49 (38%)

n (missing/total) (%) 13/130 (10%)

Physiotherapy

Present 67 (52%)

Absent 50 (38%)

n (missing/total) (%) 13/130 (10%)

WBA

Advice

Present 67 (43%)

Absent 71 (45%)

n (missing/total) (%) 19/157 (12%)

Physiotherapy

Present 68 (43%)

Absent 64 (41%)

n (missing/total) (%) 25/157 (16%)

Combined treatment estimatesa

∆interaction (95% CI) 1.32 (0.60 to 2.89)

∆physiotherapy (95% CI) 0.70 (0.39 to 1.25)

∆WBA (95% CI) 0.60 (0.33 to 1.10)

Combined treatment estimatesb

∆interaction (95% CI) 1.35 (0.63 to 2.89)

∆physiotherapy (95% CI) 0.64 (0.36 to 1.15)

∆WBA (95% CI) 0.61 (0.34 to 1.11)

a Complete cases estimates adjusted for clustering, 
NDI score at Step 2 research clinic and therapists.

b Multiply imputed estimates adjusted for clustering, 
NDI score at Step 2 research clinic and therapists.
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TABLE 56  Neck Disability Index score (%) for those who did not enter Step 2

4 months 8 months 12 months

UCA

Mean (SD) 18.8 (16.8) 14.3 (15.7) 12.9 (15.1)

n (missing/total) (%) 33/1060 (3%) 26/942 (3%) 23/908 (3%)

WBA

Mean (SD) 20.3 (17.3) 15.3 (15.9) 13.2 (15.2)

n (missing/total) (%) 57/1502 (4%) 27/1306 (2%) 34/1317 (3%)

Treatment estimatea

∆ (95% CI) 0.9 (–1.8 to 3.5) 0.7 (–1.4 to 2.7) 0.2 (–1.5 to 1.9)

Treatment estimateb

∆ (95% CI) 0.9 (–2.0 to 3.7) 1.1 (–1.4 to 3.7) 0.8 (–1.2 to 2.8)

a Complete cases estimate adjusted for clustering and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering and WAD grade at ED attendance.

10

N
D

I (
%

)

24

22

20

18

16

12

14

4-month 8-month 12-month
Follow-up

UCA
WBA

FIGURE 15  Neck Disability Index (%) for those who did not enter Step 2 by advice intervention.
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Chapter 5  
Qualitative study

Participant recruitment
While attending the clinic for entry to Step 2 of 
the trial, 25 people were invited to participate, 
given an information sheet detailing the purpose 
and content of the interviews, and advised that 
a researcher (EMW) would contact them on 
completion of their treatment. Of these, 20 were 
contacted and completed the interview and one 
was contacted and arranged an interview but failed 
to attend (Figure 16).

The interview

Interviews were carried out between 54 and 
167 days after ED attendance following whiplash 
injury (mean = 102). The venues for the interview, 
chosen by participants, were: own home (n = 8); 
physiotherapy department (n = 9); ED (n = 2); and 
workplace (n = 1). The intention was to interview 
participants on completion of treatment, but owing 
to time constraints three participants receiving the 
physiotherapy package were interviewed towards 
the end of their treatment programme.

We used semi-structured interviews. The 
research team developed the interview schedule. 
Participants were encouraged to talk about their 
personal experience of having a whiplash injury 

Introduction

The aim of the qualitative study was to gain the 
participant’s perspective on the experience of 
having a whiplash injury, and the experience 
of treatment and recovery within the context 
of MINT. Despite the recognised importance 
of qualitative data to understanding patient 
experiences, there are very few qualitative studies 
in the field of WADs.68

Method

Semi-structured interviews were conducted with 
20 participants after they had received their 
allocated treatments. All people interviewed were 
participants in Step 1 and 2 of the trial.

Sample

Participants were sampled purposively from trial 
clinics in four NHS trusts in the West Midlands 
(University Hospital Birmingham, University 
Hospitals Coventry and Warwickshire, Heart of 
England, Worcestershire Acute Hospitals) aiming 
for equal numbers of people from the four possible 
treatment combinations.

Total trial participants
n = 599

Not interviewed
Failed to attend
interview n = 1

Unable to contact to
arrange interview n = 4

Interviews
n = 20

UCA +
advice session

n = 5

UCA +
physiotherapy

n = 5

WBA +
advice session

n = 5

WBA +
physiotherapy

n = 5

Participants approached to be interviewed
n = 25

FIGURE 16  Participant recruitment to the interview study.
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and the treatment and recovery phase through the 
use of open questions and prompts.69 Participants 
provided signed consent prior to the start of the 
interview. Interviews lasted up to 1 hour and were 
audio recorded. The interview schedule is given 
at www2.warwick.ac.uk/fac/med/research/hsri/
emergencycare/research/whiplash/webresource.

Analysis
For this descriptive analysis we used thematic 
analysis, identifying themes that participants 
had in common and where they differed.69 The 
research team discussed and agreed coding themes 
based on the interview transcripts. This was then 
developed and discussed further as new themes 
emerged during analysis. The data were coded, 
and we compared participants in each of the four 
treatment pathways, to identify both consistency 
and disparity in their experiences.

For reporting results, the coded data was 
summarised for each theme and illustrative 
quotes identified. To give an indication of whether 
a theme was commonly mentioned or not we 
report the number of participants mentioning a 
theme. The analysis describes and summarises 
participants’ experiences of attending the ED after 
whiplash injury and their treatment within the 
trial, and compares the accounts from participants 
following different treatment pathways.

Data management and quality 
checks
Interviews were transcribed and anonymised. The 
transcriptions were checked by the interviewer and 
then coded. The software nvivo, version 7 (QSR 
International Pty Ltd, Doncaster, VIC, Australia), 
was used to assist with the analysis. EW coded all 
the interviews. A second researcher independently 
coded 20% of interviews and the coding was 
compared. There was little disagreement in 
the allocation of codes. Where they occurred, 
disagreements were resolved by discussion. Coding 
and analysis was completed prior to completion of 
the trial.

Results
Participant characteristics 
including treatment attendance
The profile of the interview participants was 
similar to that of the average participant in Step 2 
of the trial (Table 57).

Treatment attendance in Step 2
All participants who were randomised to the 
physiotherapy advice session attended with a mean 
wait of 18 days (SD = 11) between the research 
clinic and the physiotherapy advice session. 
Waiting times were similar to the main trial 

TABLE 57  Characteristics of interview participants and all participants in Step 2 of the trial

Interview 
participants (N = 20)

Step 2 participants 
(N = 599)

Gender Male
Female

n = 8 (40%)
n = 12 (60%)

n = 220 (37%)
n = 379 (64%)

Age (years) Mean (SD) 41 (10.8) 39(13.1)

NDI scores at research clinic Mean (SD) 21 (8.7) 21 (8.1)

Disability severity (based on NDI 
scores) at research clinica

No disability
Mild disability
Moderate disability
Severe disability
Complete disability

n = 0 (0%)
n = 5 (25%)
n = 7 (35%)
n = 7 (35%)
n = 1 (5%)

n = 3 (1%)
n = 127 (21%)
n = 266 (45%)
n = 155 (26%)
n = 48 (8%)

WAD grading at research clinic WAD I
WAD II
WAD III

n = 2 (10%)
n = 17 (85%)
n = 1 (5%)

n = 84 (14%)
n = 442 (74%)
n = 73 (12%)

a Neck Disability Index categories by Vernon and Mior:70 0–4 = no disability; 5–14 = mild disability; 15–24 = moderate 
disability; 25–34 = severe disability; > 35 = complete disability.
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(mean = 18 days, SD = 13.8). Mean time between 
injury and attending the physiotherapy advice 
session was 50 days (SD = 13.6), similar to the main 
trial (mean = 49.7 days, SD = 17.47). Mean time 
between injury and interview was 84 days (SD = 18).

For the group randomised to the physiotherapy 
package, seven of the 10 participants (70%) 
interviewed completed their full course of 
treatment, two participants (20%) partially 
completed treatment and one (10%) attended the 
initial assessment only. This attendance pattern 
was similar to that of the main trial where 67% 
completed treatment, 15% partially completed 
treatment and 9% only attended the assessment 
session. The mean number of treatments attended 
in addition to the assessment session was five 
(SD = 3.7), somewhat larger than in the trial 
overall (mean = 3, SD = 2.7) (Table 58). Mean wait 
from referral to first physiotherapy appointment 
was 13 days (SD = 12.2), similar to the main trial 
(mean = 15 days, SD = 13.4). Mean time between 
injury and interview was 120 days (SD = 28).

TABLE 58  Number of physiotherapy treatment sessions 
attended by each participant

Participant

No. of treatment 
sessions attended 
(excluding assessment)

Participant F 6

Participant G 7

Participant H 14

Participant I 0

Participant J 3

Participant P 4

Participant Q 3

Participant R 3a

Participant S 6

Participant T 4a

a Partial completion of treatment.

The experience of the emergency 
department
Almost all participants made positive and 
negative comments about their experience of 
attending the ED. They commented on waiting 
times, attentiveness of staff, their expectations of 
treatment and treatments delivered. These data 
were similar to findings from previous studies of 
ED attendance in other conditions.71 We focused on 
participants’ comments about MINT treatments.

Verbal advice received in the emergency 
department

Regardless of the trial arm that they were 
randomised to, all participants reported being 
given advice about or a prescription for pain 
relief in the ED. Other verbal information/advice 
reported was: information about their injury 
(n = 11), reassurance their injury was not serious 
(e.g. no fracture or dislocation) (n = 9), reassurance 
to exercise and/or stay active (n = 8), advice about 
who to see if they had ongoing or worsening 
problems (n = 6), information on prognosis (n = 5), 
and information about what symptoms to expect 
(n = 3). Some participants were given advice to rest 
– this was an observation in both treatment arms.

The influence of advice was evident through the 
narratives, for example

He just said ‘you’ve just pulled all your muscles 
and you’ve damaged your neck’, but he said ‘it 
will get better’ so … and that was enough for 
me.

Participant T, usual care, ED

Seven participants mentioned they were not 
given any verbal advice about exercise or staying 
active with three participants recalled being told 
specifically to rest.

… he just said ‘you need rest and a big dose of 
painkillers’.

Participant H, The Whiplash Book, ED

In the sample interviewed, there was no evidence 
of a systematic difference in the verbal advice given 
by clinical staff in the ED.

Engagement with written advice

All but one participant recalled receiving an 
advice leaflet in the ED. Almost all participants 
mentioned reading at least part of the leaflet 
they received. Those receiving The Whiplash Book 
were more likely to recall its content than those 
receiving the leaflet for usual care.

Of the 10 participants who received The Whiplash 
Book, six said they had read it all the way through, 
three had read some of it and one said he had 
not read it because he felt he knew enough 
about managing his injury himself. Of the nine 
participants who received the usual care leaflet, all 
but one participant indicated that they had read it 
at least once. This participant had already attended 
another hospital and read their information sheet.
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Most participants receiving The Whiplash Book were 
able to recall something about its content.

It really made me think because there is a 
chapter in the book that says what you want to 
do now. ‘You want to sit down and do nothing’ 
or ‘you want to get better and keep moving’, 
so … you know … that really … So ‘hold on 
a minute. No, I want to be in the next one. 
I want to keep moving and get my life back’ 
because I was like really upset.

Participant H, The Whiplash Book, ED

Many participants receiving the usual care leaflet 
could not recall anything about its content and the 
four that did, commented mainly on how it could 
be improved.

Messages recalled by participants from 
the written advice
Most participants recalled information about 
exercises from written advice, particularly 
those receiving The Whiplash Book. By the time 
they were interviewed, only four participants 
recalled information about other non-exercise 
components in the written advice. Three out of 
the four participants able to recall this additional 
information had received The Whiplash Book.

When asked, eight of the 10 participants receiving 
The Whiplash Book recalled the exercises or advice 
to stay active.

I mainly went straight to the exercises. To me 
that was … First things first; ‘that’s the one 
for literature and that’s what is going to get 
me better … I just went to the diagrams to get 
myself better.

Participant I, The Whiplash Book, ED

Five of The Whiplash Book participants appeared to 
concentrate solely on the exercises and to pay little 
or no attention to the rest of the content of The 
Whiplash Book considering the exercises as the most 
likely thing that would help their recovery.

The exercises were enough if you are with me. 
I knew that it was doing something because I 
was getting a feeling from it.

Participant D, The Whiplash Book, ED

Three participants recalled other advice in The 
Whiplash Book of which two had read it thoroughly 
and recalled detailed information.

I think when I read the booklet it did say very 
rarely is it a long-term problem that you can’t 
solve so I think I was reassured by that that it 
would be … get better.

Participant C, The Whiplash Book, ED

Of the four participants receiving the usual care 
leaflet who could recall any content, all mentioned 
exercises and one mentioned information about 
pain relief and possible symptoms.

I can remember they gave me a whole pack 
and it was about pain relief. Everyday I was 
getting a headache and it was on the leaflet to 
expect to have headache.

Participant L, usual care, ED

Use of the written advice to exercise
Only half the participants had started exercising 
based on written advice alone. For the others, 
starting to exercise was not straightforward. They 
talked about the importance of encouragement 
from other people in getting them started, fear of 
doing more damage through exercise or concern 
about not getting the exercises right. A larger 
proportion of participants receiving The Whiplash 
Book mentioned they had started the exercises 
before their advice/physiotherapy sessions than 
those receiving the usual care leaflet.

Participants were not asked directly whether or 
not they had used the written advice they received. 
Analysis focused on accounts of their experience 
following attendance at the ED. This may result in 
under-reporting of use of the written advice but 
aimed to reduce eliciting what participants might 
consider an acceptable answer if asked directly.

Six of the 10 patients who received The Whiplash 
Book talked about carrying out exercises before 
attending for the treatments provided in Step 2 of 
the trial, including one who did his own exercises 
rather than those in the book. Two participants did 
not start any exercises until they attended for Step 
2 treatments, one started the exercises but stopped 
them because they were too painful and it was 
not clear when the remaining participant started 
exercises.

Of the patients receiving the usual care leaflet, 
four participants talked about doing exercises 
prior to attending for Step 2 treatments. One had 
followed the advice in the usual care leaflet, one 
continued with an exercise regime they had been 
doing prior to their injury, not those on the leaflet, 
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one had started exercising on encouragement from 
a friend who was an occupational therapist and one 
started the exercises, stopped them as they were 
too painful then restarted after advice from her GP 
on how to exercise.

Within their interview accounts, participants spoke 
of not feeling confident to start doing the exercises 
without reassurance or guidance from someone 
else.

You need someone to reassure you and I’m a 
person that won’t just believe a book.

Participant H, The Whiplash Book, ED

My neck was still … it seemed to have got 
worse. I thought … I did try and avoid 
hospital so I went to the GP and the GP said 
get movement back in my neck by holding on 
either side of your head and manipulating … 
not manipulating but gently move my head up 
and down, side to side so I could exercise the 
muscles.

Participant L, usual care, ED

Fear of doing further damage or concern about 
doing the right thing was mentioned by some 
participants.

I find that quite difficult because its … you can 
have something visually in front of you telling 
you what to do but its so different actually 
doing it that I was scared of doing more 
damage than getting it right because of how 
much it hurt when I move in certain positions.

Participant N, usual care, ED

The Whiplash Book showed a fair bit of, sort 
of, information in it, and there were various 
exercises in it. Now, um, I was not too sure, 
if I should go on the basic neck exercises or 
the extreme exercises. I mean I could do 
something more extreme but that could have 
done more damage to my neck as such.

Participant B, The Whiplash Book, ED

I didn’t know whether I’d be doing the right 
thing or the wrong thing and I thought I’d 
give it time to settle before I tried it.

Participant G, The Whiplash Book, ED

These narratives suggest that fear of movement 
and reinjury has not been allayed by The Whiplash 
Book sufficiently to modify behaviour.

Step 2 interventions
The experience of the 
physiotherapy advice session
Most participants found the physiotherapy advice 
session helpful for managing their injury especially 
when access was relatively quick. Nearly half of the 
participants felt that one session was sufficient for 
their injury.

Six participants talked about how the guidance 
from a physiotherapist had helped them.

… because I was doing exercises from the 
book, but she was able to specifically say ‘ok 
this is how you have hurt your neck and this 
is how much you need to do’ and I felt more 
comfortable having it from her telling me 
exactly what was right.

Participant C

Even having just that one and speaking to 
somebody that that knew, somebody who 
could show me things, that meant a lot. That 
was a lot more helpful than just going to the 
doctors and the doctors saying just take your 
painkillers and do your exercises. You know, it 
was nice for somebody to be there and be able 
to speak to somebody and for them to show 
you. You know the best things to do. Just do 
some with you and that.

Participant A

Three participants felt timely access to the advice 
had helped, compared with what they perceived to 
be normal access to physiotherapy.

I must admit that I think the trial is really 
good. I wouldn’t have got that physio session. 
That would have took me ages to get that 
through the doctor. By the time I would 
have gotten it through the doctor it wouldn’t 
have been worth it. Even having just that one 
and speaking to somebody that that knew, 
somebody who could show me things, that 
meant a lot.

Participant A

One participant mentioned the holistic approach 
taken by the physiotherapist.

Not only did she look at my past but the 
immediate problem I had she also looked at. 
She looked at me holistically. It wasn’t just one 
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problem she was interested. She was interested 
in all.

Participant E

Two participants mentioned a temporary increase 
in neck pain in the days following the advice 
session.

She was really nice but I found afterwards my 
neck was actually sore for about 5 days after 
the actual session so I don’t know if it was 
from the exercises I did. I think it was a bit of 
a shock to my neck but I still do the exercises 
and it has helped a lot.

Participant L

Three participants said the information received 
during the advice session was not new to them. 
This is not unexpected as the advice session 
was based on the written advice. However, these 
participants said the advice session was still useful.

No really its stuff that I knew already but she 
just kind of went over it and I thought ‘oh yes I 
forgot about that’ so it was useful.

Participant L

Four of the participants receiving the 
physiotherapy advice session felt that it was 
sufficient for their injury.

I thought that, it was explained to me, that I 
would be checked and if my neck injury was 
a lot more worse then, obviously I would have 
a few more sessions as such but I felt at the 
time that one session was probably right for 
me. After the initial painkillers and doing 
the actual neck exercises, I mean my neck 
weren’t too bad. It is still fairly stiff but it is a 
lot better than probably a few weeks back. The 
time given to me just to explain that if you 
kept doing these exercises I thought that was 
enough treatment for my neck injury.

Participant B

One of the four participants who felt the 
physiotherapy advice session was sufficient did 
suggest that a follow-up session may have been 
useful but also acknowledged it was up to them to 
do the exercises.

Just the one session. Yes well I know you could 
… there was … thinking either one session 
or a few sessions but actually I thought one 
session was quite adequate because I needed 

the exercises and its only me that can do 
them, so for me that worked fine. I mean the 
only … I mean maybe one follow up session a 
while later, but not sort of straight afterwards 
because I couldn’t be seen if that was a … now 
I might say ‘well it’s still not better but perhaps 
that’s because I’ve been a bit lax with my 
exercises’ so actually just one is fine.

Participant C

Although appreciative of the physiotherapy advice 
session, four participants would have liked more 
contact with the physiotherapist.

If it was improving, which it did, whether I 
could be like doing more of the exercises or if 
there were different ones to do to progress, yes 
– just to monitor it really yes.

Participant M

Two participants were unhappy with the 
physiotherapy advice session. One had a strong 
preference for physiotherapy treatment and felt 
attending the physiotherapy advice session had 
delayed her receiving this. The other said he 
attended to be helpful rather than expecting 
the session to help him, and that he was not told 
anything he did not know already.

The participants’ accounts were also examined 
to determine if the physiotherapy advice sessions 
were delivered in line with the trial protocol. This 
was generally the case and there was evidence 
that the advice was tailored to the individual 
participants as intended. Two deviations from the 
protocol were noted. One participant reported 
that they were told they would definitely need 
physiotherapy and to see their GP to arrange 
this. The other participant was referred by the 
trial physiotherapist for another physiotherapy 
assessment for his lower back pain (LBP). Both 
participants should have been advised to see their 
GP after trying the advice given if their symptoms 
did not settle.

The experience of the 
physiotherapy package

Participants receiving the physiotherapy package 
were pleased with the treatment and mentioned, 
in particular, how helpful the guidance and 
reassurance specifically in relation to undertaking 
exercises and the manual therapy was. A minority 
of those receiving the physiotherapy package felt 
they needed more treatment.
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When asked what was most helpful about the 
physiotherapy sessions, six participants mentioned 
reassurance and guidance.

I wouldn’t have done the exercises at home 
without [Name] helping me – I mean without 
her saying ‘that’s the right thing to do and this 
is the right thing. This way is going to hurt you 
less’ or ‘this way is going to hurt you more’ and 
the positions and the postures. I think that 
helps.

Participant H

I do think that you do your best following 
charts and written instructions but I do think 
you need an expert to say whether you are 
doing it quite right.

Participant P

Six participants indicated that the exercises were 
helpful.

I did a lot of exercises to try to loosen the 
muscles and, you know, try to reduce the 
stiffness and that was really useful.

Participant F

Five participants indicated that the manual 
therapy was helpful.

 … when she was manipulating and helping 
cause it was such a nice feeling and when I 
actually walked out I felt that I was walking 
better, more upright and just felt better and 
different. More aligned I presumed.

Participant P

When asked about the impact of the physiotherapy 
package, six participants felt the package had 
contributed to improving their movement, five that 
it had helped with pain relief, at least temporarily, 
and two attributed their increase in function to the 
physiotherapy.

Yes she told me to go swimming and then 
she told me that I could probably do my Tai 
Chi. She said ‘don’t stop going, just do the 
movements that you can do’ and as I say I did 
go swimming.

Participant J

Well, because I have achieved a lot and I am 
sure if I didn’t have the physiotherapy session I 
wouldn’t have achieved what I have achieved. I 
would not be able to move and you know, um, 

and do the exercises I am doing now. Maybe I 
would not be back to work.

Participant F

Three participants reported minor and temporary 
side effects following treatment that included a 
reaction to the tape used to improve posture, post-
treatment soreness and feeling dizzy.

Six of the nine participants attending physiotherapy 
package indicated that they were happy with the 
amount of treatment they received and three felt 
they would have benefited from more. Of these 
three, one suggested a follow-up session a few 
months later.

Maybe another session in 3 months and 
gradually sort of ease it off and then one after 
6 months just to check up.

Participant G

Some participants spoke about the difficulty in 
attending all of the sessions. One participant 
attended only the initial assessment session. 
He had missed his first appointment and 
subsequently had been unable to arrange a 
further appointment at an appropriate time. 
However, he said if he had not been coping well 
he would have made more of an effort to sort out 
the appointments.

I just … but anyway, what happened from that 
is I missed that appointment and I said ‘well, 
can I make an appointment for next week 
then please? Next Friday would be perfect.’ 
‘[Physiotherapist] doesn’t do Fridays.’ ‘OK, 
then. I’ve got work commitments here and I 
have to take time off; ‘can I … ?’ ‘He’s off.’ ‘Oh 
what about the week after?’ ‘Oh no, he’s off for 
2 weeks. He can do 3 weeks’ time.’ So obviously 
I’ve just missed 1 week. Another 3 weeks – 
that’s a month and I said ‘well, it’s a waste of 
time. I might as well continue doing my own 
exercises.

Participant I

Two other participants also found it difficult to 
attend for the six sessions offered owing to work or 
family commitments.

Well I originally should have had six I think 
but I ended up having four because one of 
the appointments, on the fifth one I got really 
busy. Work got busy half an hour before the 
appointment and I phoned to get it moved 
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but it couldn’t and I was waiting for another 
appointment.

Participant R

One participant commented how pleased they 
were with how quickly they received treatment and 
another commented it would have been better to 
have the treatment sooner.

The transcripts were also examined to determine if 
the treatments had been delivered in line with the 
trial protocol. The participants’ accounts of their 
physiotherapy treatment were consistent with the 
physiotherapy package protocol.

Participants’ sources of 
treatment or advice beyond the 
clinical trial
In total, 15 participants (eight participants 
attending The Whiplash Book centres and seven 
participants attending usual care centres) 
mentioned seeking treatment or advice from 
other sources, nine of those who received the 
physiotherapy package and six of those receiving 
the physiotherapy advice session.

All 15 participants consulted their GP following 
their injury. Reasons for consulting were pain 
relief (n = 8), obtaining or enquiring about a sick 
note (n = 3), low back pain (n = 2), headaches 
(n = 2), sleeping problems (n = 1), and asking for a 
physiotherapy referral (n = 1). Three participants 
said they consulted a physiotherapist other than 
the MINT physiotherapist: one received some 
physiotherapy through her GP, one had an 
assessment with a physiotherapist before deciding 
to take part in MINT and one was referred for 
a physiotherapy assessment for their back pain 
by their MINT physiotherapist. Other sources of 
treatment or advice were a masseuse, work-place 
occupational health service, counsellor for anxiety 
related to driving, fitness instructor, occupational 
therapist who was also a friend, and NHS Direct 
contacted prior to attending the ED.

Conclusion

This study has explored the experience of 
treatment following a whiplash injury, particularly 
how the different components of the treatment 
were perceived and used by participants and how 
they impacted on recovery.

In the narratives recorded in this small group of 
participants, the recall of the content of verbal 
advice given in the EDs was similar regardless of 
the arm of the trial. Although generally of high 
quality, the advice given was not always consistent 
with the concept of active management as a few 
participants reported being told to rest. The 
interviews were conducted after all treatments had 
been completed, and it is probable that the recall 
of specific details of treatments given is limited by 
recall bias. However, given the long recall period 
it is perhaps surprising that people do remember 
at least some of the content of the ED consultation. 
Messages regarding physical activity and rest 
appear to be retained over time. Although it would 
be important to understand the context in which 
instructions to rest had been made, the indication 
is that the educational packages given to clinicians 
in EDs may have been insufficient to ensure that 
all clinicians had embraced the core components of 
the active management strategy.

The interviews suggest that The Whiplash Book is 
well received by patients. Participants receiving 
The Whiplash Book and active management advice 
described greater engagement with the written 
advice, than those receiving the usual care leaflet. 
A higher proportion of participants receiving The 
Whiplash Book initiated the recommended exercises 
promptly. The narratives suggest that The Whiplash 
Book gives added value over the usual care leaflet. 
However, we need to be cautious in drawing 
conclusions. All participants in the interview 
study were participants in the second stage of 
the trial, and, as such, the advice encapsulated 
in the original ED consultation was reinforced 
during the follow-up treatment. The added value 
of The Whiplash Book may be, at least in part, 
that it provides an adequate basis for consistent 
reinforcement by health professionals who may 
see people later in the course of their recovery. 
However, on its own The Whiplash Book seems to 
have enabled more people to start on exercises for 
their neck than the usual care leaflets.

Despite receiving written advice, some participants 
expressed hesitation about doing exercises 
without further guidance or reassurance. This 
hesitation was in part because participants wanted 
reassurance that they were doing the exercises 
in the right way, but some participants expressed 
a fear of making themselves worse. The hesitant 
behaviour was found among participants in the 
usual care and active management advice arms. 
Fear of damage is known to lead to activity 
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restriction in other musculoskeletal problems, and 
is hypothesised to be an important mediator on 
the path to chronic symptoms.72 For individuals 
where fear avoidance plays an important role in 
their reaction to injury and recovery, The Whiplash 
Book alone does not seem to be sufficient to allay 
their fear. Participants reported using The Whiplash 
Book selectively, often only using the exercise 
component. Improving the accessibility and format 
of the other sections of the booklet may improve 
effectiveness. Providing advice about what to do if 
you cannot get started on activity and movement 
may prove a useful addition to the text.

All participants reported that a follow-on session or 
sessions with a physiotherapist were important in 
allaying their hesitation to exercise, and enabling 
them to start exercise.

The single physiotherapy advice session appeared 
sufficient to many participants. Great value 
was placed on rapid access to the service. Some 
participants felt they would have benefited from 
a follow-up session, or at least have this as an 
option. For participants it was important that the 
physiotherapist assessed them as individuals and 
helped them understand how to undertake the 
exercises, including demonstrating the exercises.

Those attending the physiotherapy package also 
highlighted guidance, reassurance, and continuing 
exercises as helpful. Some participants appreciated 
manual therapy. For most participants, the 
physiotherapy package was considered sufficient. 
More flexible appointment times may have made it 
easier for some participants to attend, and allows 
people to be able to continue with important 
commitments such as work. Although it is common 
practice for a package of physiotherapy to be 
delivered by the same physiotherapist, future 
research should examine whether or not this 
continuity in delivery is essential.

Some participants sought advice or treatment for 
their whiplash beyond the trial.

There are a number of limitations and caveats to 
note. Qualitative research usually involves in depth 
analysis of small samples, and it is not possible 
(nor an intended aim of the method) to generalise 
the findings to a wider population. We undertook 
purposive sampling to try to maximise the 
representativeness of the sample in terms of injury 
severity and gender, and of the overall clinical trial 
sample. We interviewed 20 participants, with data 
saturation sufficient to develop a meaningful and 
internally consistent thematic framework.

There are some limitations specific to this study. 
The length of time between attending the ED and 
having the qualitative interview may have affected 
recall, particularly of treatments delivered in the 
first step of the trial. Also we need to highlight that 
remembering advice does not equate to changing 
exercise, illness and pain behaviours. Some of 
the participants had been registered in to the 
second step of the trial by the same researcher 
who conducted the interviews, and hence may 
have been reluctant to provide criticism of the 
treatments provided.

In conclusion, these interviews suggest – that 
The Whiplash Book can give added value over 
the usual care provided in the ED. However, as 
intentions do not necessarily translate into trying 
exercises, and the non-exercise components of the 
book are overlooked, The Whiplash Book may not 
affect clinically important end points. Both the 
physiotherapy advice session and the physiotherapy 
package were beneficial to participants. Consistent 
reinforcement of the same messages about how to 
manage a whiplash injury was helpful for many 
participants particularly when a therapist engaged 
with the individual and tailored the messages to 
each individual.
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Chapter 6  
Economic analysis

choosing from three levels: ‘no problem’, ‘some 
problems’ and ‘unable to perform’. The EQ-5D 
spans 243 states that range from worst possible to 
best possible health.

Resource-use data

The use of health-care resources was collected 
during the trial at the 4-, 8- and 12-month 
follow-up using self-recorded patient utilisation. 
Resources included any type and quantity of each 
health-care service or good used during treatment 
or in the course of follow-up. Resource uses were 
number and type of GP or outpatient consultations, 
or contacts with nurses, physiotherapists, 
psychologists, surgeons or medical specialists, 
consulted within the NHS or on a private basis. 
Other NHS resources included were diagnostic 
tests [including X-ray, magnetic resonance imaging 
(MRI) scan, computerised tomography (CT) 
scan and blood tests], accident and emergency 
attendances, hospital admissions and drugs 
(including painkillers, anti-inflammatory 
drugs, sleeping tablets, antidepressants, topical 
medications, gels and creams and other drugs 
indicated by patients as being related to neck 
injury).

We collected data on out-of-pocket expenses and 
health care provided by the non-NHS sector. 
Items included were the resource use and costs 
for services accessed to treat neck injury, such as 
private physiotherapy, chiropractic, counselling, 
massage, osteopathy, orthopaedics and other 
consultations, diagnostic tests and admissions. 
Other resources were drugs paid for out-of-pocket 
and equipment, housing adaptations and aids. 
Participants were asked to indicate both the type 
and quantity of the goods and services purchased 
privately and the total amount paid either directly 
out-of-pocket or reimbursed by private medical 
insurance.

Unit costs

NHS costs
Total health-care costs were obtained multiplying 
resource use by their unit costs. Unit costs were 
those of physiotherapy or The Whiplash Book, 

Introduction

This section reports the cost-effectiveness analysis 
of the stepped care approach to managing neck 
injuries including education and advice based 
on The Whiplash Book at the initial contact, 
compared with usual care in EDs, and, in patients 
with persisting symptoms, the supplementation 
of reinforcement of advice with physiotherapy 
treatment, compared with reinforcement of advice 
only.

We assessed the cost–utility of advice based on 
The Whiplash Book and of physiotherapy. The 
cost–utility analysis compared The Whiplash Book 
with usual care and separately, physiotherapy 
with reinforcement of advice, reflecting the study 
design. The primary analysis was a within-trial 
cost–utility, expressed as the cost–utility ratio, the 
cost of gaining one additional quality-adjusted 
life-year (QALY) with each of the two interventions 
considered.

The cost–utility was assessed over a time frame of 
12 months. Costs were expressed in UK pounds 
(£) actualised to current prices using the Office 
for National Statistics Retail Price Index.73 2009 
was the base year of the analysis. Costs and QALYs 
were not discounted as the time horizon of the 
analysis was 1 year.

We calculated the cost–utility from both the 
UK NHS perspective and a general health-care 
perspective including all private health care and 
related costs supported by participants.

Data
Outcome data
The cost–utility analysis used health outcome 
data estimated from the trial and expressed as 
QALYs. Utility weights were estimated using EQ-
5D questionnaires administered at baseline and 
4, 8 and 12 months. The EQ-5D is a well-known 
generic measure of health status that includes five 
dimensions: mobility, self-care, usual activities, 
pain or discomfort and depression or anxiety. 
The respondent rates their current health status 
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primary care and outpatient consultations, ED and 
hospital admissions, the cost of drugs, diagnostic 
and other community care services, and finally the 
costs of privately purchased equipment, aids and 
adaptations (Table 59).

Unit costs used in the cost-effectiveness analysis 
were obtained from published UK sources and 
updated to 2009 prices using the UK National 
Statistics Healthcare Price Inflation Index.

Drug unit costs were calculated based on the 
typical drugs commonly prescribed for back pain, 
based on a consensus exercise among six academic 
GPs conducted alongside a trial of CB therapy 
in LBP.77 The average cost of the prescriptions 
was then computed based on the bundle of 
typical drugs and drugs unit costs taken from the 
Prescription Cost Analysis database.78

The cost of drugs other than the five typical 
groups above was included based on the costs 
declared by participants.

The costs of diagnostic tests, hospital and ED 
admissions were obtained from the NHS Reference 
Costs database. The cost of blood tests was the 
average of the cost of blood tests (speciality codes 
DAP823 and DAP839). The cost of ED was the 
cost of a ED consultation without a subsequent 
admission. Unit costs were obtained from the most 
recent NHS Reference Costs Database (2007)75 and 
updated to 2009 prices.

Private health-care unit costs
Private health-care costs were estimated using 
the costs paid for privately purchased health 
care (Table 60). This included physiotherapy, 
consultations with a variety of health-care 
professionals (osteopath, chiropractor, psychologist 
and outpatient consultations) as well as diagnostic 
tests, drugs, equipment and admissions. Resource 
consumption for each type of visit was collated 
from data declared by patients.

Privately purchased drugs were costed using the 
NHS costs for each group of drugs as reported in 
the previous section.

TABLE 59  NHS health-care unit costs

Item Unit cost (£) Source

GP visit (surgery) 36.00 Curtis 200874

Nurse visit (surgery) 11.00 Curtis 200874

Physiotherapy visit 33.90 Curtis 200874

Physiotherapy cycle 218.00 Curtis 200874

Outpatient consultation 116.50 NHS reference costs75

Orthopaedic consultation 119.00 NHS reference costs75

Psychologist consultation 72.00 Curtis 200874

Accident and emergency admission 148.00 NHS reference costs75

Occupational health consultation 84.80 NHS reference costs75

Ambulance 263.00 NHS reference costs75

NHS Direct telephone consultation 16.40 NHS reference costs75

Pain management clinic 127.00 NHS reference costs75

Diagnostics: X-rays 30.95 NHS reference costs75

Diagnostics: CT scan 130.50 NHS reference costs75

Diagnostics: MRI scan 225.50 NHS reference costs75

Diagnostics: blood tests 3.39 NHS reference costs75

Painkillers 4.57 PCA database76

Anti-inflammatory drugs 8.22 PCA database76

Gels, creams and ointments 5.75 PCA database76

Sleeping pills 3.66 PCA database76

Antidepressants 5.86 PCA database76

PCA, Prescription Cost Analysis.
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Hospital admissions were costed based on the 
total cost declared by patients, including both the 
cost directly paid by the patient and the medical 
insurance reimbursement. The costs of equipment 
and housing adaptations were included based on 
the costs declared by participants only.

Analysis

The base-case analysis included the sample of all 
participants who returned at least one resource 
use questionnaire at 4 months. Missing data were 
imputed only in a limited number of cases. For 
individuals who had missing NHS costs, data 
were imputed if the respondent had indicated the 
use of a resource but not the quantity. Data were 
not imputed for self-funded items as the patients 
declared the total amount disbursed; therefore, the 
cost of each type of private service consumed was 
not available.

The cost–utility analysis was conducted using data 
from cases that had completed at least one follow-
up questionnaire. For patients who failed to return 
at least one questionnaire, data were not imputed, 
as the inverse-weighted analysis (illustrated below) 
allows adjusting for the total time of follow-up for 
each patient. Furthermore, the number of missing 
resource-use and cost data was low.

We also conducted a descriptive analysis of cost 
and resource-use data to provide cost data in 
reusable form. To ensure that the resource use and 
costs were based on a homogeneous time period, 

the descriptive analysis was conducted on complete 
cases only, including cases that had returned 
resource consumption data over a 12-month 
period.

Quality-adjusted life-years

The EQ-5D data obtained from participants 
questionnaires were converted into utility weights 
using an econometric model developed from a 
survey of time trade-off valuations of health states 
from members of the British general public.31 
Utility weights are a measure of the relative value 
of a health state compared with perfect health and 
are between 0 and 1. These extremes indicate the 
utility associated with death and perfect health, 
respectively.

Quality-adjusted life-years were then calculated for 
each participant using the area under the curve, 
which is the weighted sum of the utility at baseline 
and at 4, 8 and 12 months, and the time spent in 
each period expressed in years.

The trial did not collect utility data at baseline, 
because participants were enrolled at EDs with 
minimal data collection. Utility data were collected 
in the 2-week, 4-month, 8-month and 12-month 
follow-up questionnaires. Therefore, we imputed 
utility values at baseline using utility data from 
the general population derived from the Health 
Survey for England,79 matching values by age. This 
is justified as the population in this trial is made 
up by individuals from the general population who 

TABLE 60  Private health-care unit costs

Item
Unit cost 
(£) Source

Outpatient consultation with NHS 
consultant

182.50 Telephone survey of six consultants’ private consultation 
fees for patients with LBP, at BMI Alexandra Hospital 
(Cheadle); BMI Meriden Hospital (Coventry); BMI Sarum 
Road Hospital (Winchester); Spire Bristol; Spire Gatwick 
Park; and Spire Leicester. Conducted in February 2008. 
Estimates are the average cost

X-ray 86.20

CT scan 551.60

MRI scan 597.90

Blood tests 109.80

Physiotherapy 38.20 Telephone survey of six specialists’ private consultation 
fees for patients with LBP, at Coventry Essex, Liverpool, 
London, Manchester and Newcastle. Conducted between 
1 and 5 February 2008. Estimates are the average cost77

Osteopath 44.30

Chiropractor 35.30

Psychologist 70.40

Counsellor 50.00

Massage therapist 24.80

Acupuncture 34.50
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had an accident, but were otherwise no different 
from the general public. Baseline utility values 
were applied from the day of randomisation to 
2 weeks, whereas data on utility collected in the 
trial were used thereafter.

Descriptive summaries for utility weights were 
calculated and the difference in weights between 
interventions and controls was tested using t-tests 
for differences in mean.

We explored the determinants of QALYs using 
a regression-based approach, including clinical 
and behavioural prognostic factors, such as a 
range of clinical indicators of severity of neck 
injury and neck pain, age, gender, psychological 
problems, utility at baseline and whether or not the 
participant sought compensation for neck injury.

Cost of care

Total cost of care was computed for each 
participant, multiplying the number and type of 
resources used by their unit costs.

The total cost of care was computed from the NHS 
and from the general health-care perspectives, 
including the cost components indicated previously 
(see Chapter 6, Data). The broad classes of costs 
included in the NHS perspective were the cost 
of consultations, admissions, physical and other 
therapies, drugs and diagnostic tests. The health-
care perspective included, in addition to NHS 
costs, the costs of consultations, admissions, 
therapies, drugs, diagnostics and equipment 
privately purchased.

We conducted a descriptive analysis of mean 
costs using a complete case analysis at 4, 8 and 
12 months. This includes patients who returned 
all questionnaires and patients whose data were 
collected on follow-up telephone calls if non-
respondent and were asked to provide NHS and 
private resource consumption data.

Mean resources and costs were tabulated for each 
type of health-care resource separately for Step 1 
and Step 2 of the study. Mean differences in costs 
by groups were tested for both steps of the study, 
using a t-test of difference in means.

As the cost of care is not symmetrically distributed, 
standard errors were also constructed using 
bootstrap procedures, sampling 5000 random 

samples from the original study data and 
calculating the mean at each sample. The 95% 
confidence bounds were computed from the 
empirical distribution of the means obtained from 
the bootstrap procedure.

We explored the determinants of costs using the 
same prognostic factors used in the analysis of 
QALYs, indicators of severity of neck injury and 
neck pain, age, gender, psychological problems, 
utility at baseline and whether or not the 
participant sought compensation for neck injury. 
This analysis aimed to establish the significant 
prognostic factors included in the incremental cost-
effectiveness analysis. We analysed the significance 
of prognostic factors using ANOVA.

Incremental analysis

The incremental cost–utility ratio (ICUR) was 
calculated as the ratio between the difference in 
the mean cost of care and the difference in mean 
QALYs. The incremental cost–utility was calculated 
separately for the Step 1 and Step 2 comparisons, 
The Whiplash Book compared with standard care 
and physiotherapy compared with reinforcement of 
advice.

Incremental QALYs and costs were calculated 
using a regression approach. Mean costs and mean 
QALYs were estimated in a regression including a 
term for treatment, and controlling for length of 
follow-up and baseline utility as continuous factors, 
as these factors are correlated with total QALYs 
and total costs. The regression was also controlled 
for prognostic factors that emerged from the 
descriptive analysis of costs and QALYs.

The difference in mean costs and mean QALY 
was the coefficient of the treatment term in 
the regression. A positive coefficient indicated 
that treatment was an independent predictor of 
increased costs and of health gain, (expressed in 
QALYs); therefore, the ICUR was computed as the 
ratio of the coefficient of costs and QALYs obtained 
from the regressions.

Mean QALYs were estimated as the inverse 
probability weighted mean of the total quality-
adjusted survival for each participant in the four 
groups. The use of inverse probability weighting 
is justified to account for censoring of participants 
data owing to loss of follow-up and as the accrual 
of costs and QALYs are believed to be correlated 
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with the duration of participation into the study. 
Therefore, the accrual of QALYs may differ 
between patients who were followed up for the 
entire duration of the trial and those that were 
lost to follow-up at earlier dates. In this analysis 
we applied the inverse-weight adjustment to the 
estimation of QALYs only.

Furthermore, we used the regression approach 
to control for factors that may be important in 
the prediction of costs and quality of life (QoL). 
The estimation of mean costs and QALYs should 
be adjusted a priori by utility at baseline. This is 
because the value of utility at baseline correlates 
with the total QALY as it enters its calculation 
directly. Any randomised comparison between 
treatments is likely to show a difference in utility 
by group at baseline. Any imbalance in the utility 
at baseline, regardless of statistical significance, 
should always be regarded as a source of bias in 
the computation of the total QALY difference 
between the two groups. In addition, such analysis 
allows for the incorporation of adjustments for 
control factors depending on the results of the cost 
and QALY analysis, which may reveal additional 
significant predictors of costs and QALYs.

To explore the uncertainty in the cost–utility 
analysis, we used a non-parametric bootstrap 
approach, sampling 5000 random samples for 
costs and QALYs from the original study. A group 
of equal number of cases than the original study 
groups was sampled for each bootstrap iteration 
and the incremental costs and QALYs were 
calculated using a regression.

Incremental costs and QALYs were plotted on 
the cost-effectiveness plane, which shows the joint 
distribution of the difference in costs and the 
difference in QALYs generated by the bootstrap 
procedure. The cost-effectiveness plane is divided 
in four quadrants, each of them representing a 
potential combination of incremental costs and 
QALYs:

1. The active intervention (The Whiplash Book 
or physiotherapy) is more effective than the 
comparator (usual care or reinforcement 
of advice) but also more expensive. This 
combination identifies points on quadrant I 
of the cost-effectiveness plane. In this case, 
the intervention is deemed cost-effective if the 
incremental cost–utility ratio falls below the 
societal decision maker’s willingness to pay 
(WTP) the monetary value that the decision 

maker is willing to pay for one additional 
QALY. The societal decision maker’s WTP has 
proven empirically difficult to set, although 
it has been suggested that, for the UK, the 
societal cost-effectiveness threshold could be 
at around £30,000. Therefore, the cost–utility 
was presented over the range £0–50,000. The 
decision-maker’s cost-effectiveness threshold is 
also known with the symbol λ.

2. The active intervention is both less costly and 
less effective than the comparator (points on 
quadrant III). This combination indicates that 
the usual care or reinforcement of advice is 
cost-effective and therefore the comparator 
should be chosen if the ICUR is lower than the 
decision maker’s cost-effectiveness threshold.

3. The Whiplash Book or physiotherapy is less 
expensive, yet more effective than usual care 
or reinforcement of advice (quadrant IV). Then 
the interventions are ‘dominant’ therefore 
should be always chosen.

4. The Whiplash Book or physiotherapy is more 
expensive and less effective (quadrant II). 
Therefore, the interventions are ‘dominated’ 
as there is no cost-effectiveness threshold at 
which the decision maker would be willing to 
pay.

The cost-effectiveness plane provides a visual 
illustration of the extent of cost-effectiveness or 
dominance combinations and the extent of cost–
effective combinations for The Whiplash Book or 
physiotherapy.

Because of the presence of dominance 
combinations, the variability of the incremental 
cost–utility ratio cannot be represented with 
confidence intervals. Therefore, we investigated 
the uncertainty around the ICUR calculating the 
net benefit (NB) statistic,

NB = λ × incremental QALY – incremental cost

which is a summary statistic for the net value of The 
Whiplash Book or of physiotherapy expressed as the 
monetary value of the incremental gain, weighted 
by the WTP of the decision maker, and net of the 
cost of the intervention. Therefore, an intervention 
is cost-effective when the total monetary value of 
health gain is higher than its costs, hence when the 
net benefit is positive.

From the incremental costs and QALYs obtained 
from the bootstrap sample, the net benefit 
was calculated for a range of cost-effectiveness 
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threshold values. The empirical proportion of 
positive net benefit was estimated and plotted 
on a graph, the cost-effectiveness acceptability 
curves (CEACs), a representation of the probability 
that each intervention is cost-effective given the 
range of WTP of the decision-maker. CEACs 
were presented for both The Whiplash Book and 
physiotherapy.

The cost–utility analysis was reported presenting 
the results of the regression models used 
to estimate the incremental QALYs and the 
incremental costs. To explore the impact of 
methodological assumptions, we report the results 
of the cost–utility analysis with and without the 
inverse probability weight adjustment applied in 
the regression models used to estimate incremental 
costs and QALYs. Furthermore, to assess the 
performance of the bootstrap procedure, we also 
report the results of the regressions estimated 
using the bootstrap procedure and compare them 
with the results of the exact regression models.

For each comparison, The Whiplash Book versus 
usual care and physiotherapy versus reinforcement 
of advice, we then report the CEACs illustrating 
the probability of cost-effectiveness over a range of 
decision makers’ WTP between £0 and £50,000.

Results
Cases included in the economic 
evaluation
The descriptive analysis of costs was conducted on 
a sample of 2706 cases. The number of valid cost 
questionnaires at each follow-up is reported in 
Table 61.

The regression models for QoL and costs use 
all data from patients with QoL scores and valid 
cost data. However, information on prognostic 
factors was not available for all cases. Therefore, 
the regression sample was of 2386 cases and the 
cost regression sample was of 2104 for the Step 1 
analysis and 413 for the Step 2 analysis (Table 62).

TABLE 62  Number of complete cases, by predictors

No. of complete cases

NDI score 2963

Claimants 2617

Severity of neck injury 3851

Psychological problems 3483

Neck pain 3480

Utility scores
Raw utility scores collected from participants did 
not differ by group over the course of the study. 
Table 63 illustrates the average EQ-5D scores at 
baseline and 2 weeks, 4, 8 and 12 months, by 
treatment groups. These are the crude scores, and 
are intended to provide a description of the data 
used in the cost-effectiveness analysis.

Incremental quality-adjusted 
life-years

From the raw scores collected at study follow-up, 
we estimated the mean QALY per group using a 
regression model including a treatment term. The 
results of the regression models are reported in the 
sections below, presented by model and by whether 
or not inverse-weight adjustments were used.

Model 1: non-inverse-weighted 
incremental quality-adjusted life-years
Table 64 reports the coefficients of the regression 
model used to estimate QALYs. This is a 
deterministic regression in that it is run on the 
data set and is not inverse-probability weighted.

This regression is estimated using all cases with 
valid or imputed EQ-5D; therefore, all patients are 
potentially included in the regression, however, 
there are a large number of participants with 
missing values for predictors.

Overall the model seems to fit reasonably well. 
Using this model, the (deterministic) base-case 
incremental QALY are calculated for both Step 1 

TABLE 61  Number of valid questionnaires at trial data collection follow-up

Period of collection No. of valid questionnaires % of total participants

Baseline 3851 100

2 weeks 3851 100

4 months 3088 80

8 months 2745 71

12 months 2706 70
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TABLE 63  Mean utility scores, at baseline and collected in the trial

Baseline 2 weeks 4 months 8 months 12 months

Step 1 (n = 3851)

The Whiplash Book 0.900 0.577 0.723 0.771 0.804

Usual care 0.899 0.593 0.747 0.791 0.807

Difference –0.001 –0.016 –0.024a –0.020b –0.003

Step 2 (n = 584)

Physiotherapy 0.891 0.455 0.673 0.693 0.721

Reinforcement of advice 0.890 0.470 0.664 0.726 0.765

Difference –0.001 –0.015 0.008 –0.033 –0.044c

a p < 0.001.
b p < 0.01.
c p < 0.05.

TABLE 64  Coefficients of the regression model used to estimate QALYs

Coefficient Standard error p-value 95% CI

Step 1

Constant 0.2460 0.1514 0.104 –0.0509 to 0.5429

Treatment (The Whiplash Book) –0.0022 0.0052 0.67 –0.0124 to 0.008

NDI score at baseline –0.0076 0.0002 0 –0.008 to –0.0073

Utility at baseline –0.0765 0.1456 0.60 –0.3621 to 0.2091

Age –0.0013 0.0005 0.01 –0.0023 to –0.0004

Gender 0.0041 0.0054 0.44 –0.0064 to 0.0146

Claimed compensation 0.0040 0.0058 0.50 –0.0074 to 0.0153

Severe –0.0013 0.0052 0.80 –0.0116 to 0.0089

Psychological problems –0.0517 0.0055 0 –0.0625 to –0.0409

Previous neck problems –0.0044 0.0109 0.68 –0.0257 to 0.0169

Length follow-up 0.0021 0.0001 0 0.002 to 0.0023

Model fit: probability > F(10,2043) = 0.000, r2 = 0.6392

Step 2

Constant 0.7931 0.3965 0.05 0.0135 to 1.573

Treatment (physiotherapy) –0.0102 0.0129 0.43 0.0356 to 0.0152

NDI score at baseline –0.0075 0.0004 0.00 –0.0084 to –0.0068

Utility at baseline –0.5642 0.3751 0.13 –1.3017 to 0.1733

Age –0.0032 0.0014 0.02 –0.0059 to –0.0006

Gender 0.0015 0.0139 0.91 –0.0258 to 0.0289

Claimed compensation 0.0172 0.0167 0.30 –0.0157 to 0.0501

Severe –0.0223 0.0182 0.22 –0.0134 to 0.0580

Psychological problems –0.0464 0.0148 0.00 –0.0755 to –0.0174

Previous neck problems –0.0479 0.0241 0.05 –0.0952 to 0.0006

Length follow-up 0.0020 0.0003 0.00 0.0013 to 0.0026

Model fit: probability > F(10,392) = 0.000, r2 = 0.562
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and Step 2. The Whiplash Book achieves 0.7547 
QALYs and usual care achieves 0.7577, with a 
negative incremental QALY of –0.003. At Step 
2, physiotherapy achieves 0.6908 QALYs and 
reinforcement of advice 0.7019, with a negative 
incremental QALY of –0.011.

The negative incremental QALY for Step 2 
indicates that physiotherapy does not improve 
QoL. The Whiplash Book has a very small yet 
negative incremental QALY in the deterministic 
analysis.

To estimate the variation around the incremental 
cost-effectiveness ratio (ICER) a bootstrap 
procedure is used to estimate the incremental 
QALYs using 5000 replications. The expected 
incremental QALYs are reported in Table 65 below.

Model 2: inverse-weighted incremental 
quality-adjusted life-years
The inverse-weights adjusted analysis shows 
similar results compared with the standard 

regression approach (Table 66). Overall, The 
Whiplash Book achieves 0.7912 QALYs and reports 
a negative QALY gain when compared with usual 
care, –0.0046 incremental QALYs. Likewise, 
physiotherapy achieves 0.718 QALYs with a 
decrement of –0.0115 QALYs when compared with 
reinforcement of advice.

These results are similar when the analysis is 
conducted using bootstrap, with The Whiplash 
Book reporting an incremental QALY of –0.0041 
and physiotherapy a decrement in total QALY of 
–0.0111 (Table 66). Overall the interventions do 
not improve QoL and although the differences are 
small, the incremental QALYs remain negative 
regardless of methodological approach.

Resource use

This section describes the patterns of health care 
used by individuals in the trial. Tables 67 and 68 
report a breakdown of resource consumption for 
each stage, for NHS resources and for resources 

TABLE 65  Estimated total and incremental QALYs

Non-inverse weight-adjusted 
(deterministic results)

Non-inverse weight-adjusted 
(probabilistic bootstrap estimation)

Step 1

The Whiplash Book 0.7547 0.7546

Usual care 0.7577 0.7576

Incremental QALY –0.00298 –0.0031

Step 2

Physiotherapy 0.6908 0.6855

Reinforcement of advice 0.7019 0.6967

Incremental QALY –0.0111 –0.0112

TABLE 66  Expected QALYs and incremental QALYs, inverse-weight probability-adjusted

Inverse-weighted, deterministic
Inverse-weighted (probabilistic, 
bootstrapped) 

Step 1

The Whiplash Book 0.7912 0.7918

Usual care 0.7958 0.7959

Incremental QALY –0.0046 –0.0041

Step 2

Physiotherapy 0.7183 0.7186

Reinforcement of advice 0.7298 0.7297

Incremental QALY –0.0115 –0.0111
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privately purchased, respectively. Overall, there 
are no reported differences in the use of health-
care resources between individuals who are given 
The Whiplash Book and those who receive usual care 
in Step 1.

In Step 2, individuals treated with physiotherapy 
report a more intensive use of GP consultations 
and accident and emergency services. 
Unsurprisingly, those allocated to physiotherapy 
report higher use of this service, although the 
group allocated to reinforcement of advice makes 
more intensive use of physical therapy compared 
with individuals who participate in Step 1 only.

Health-care costs
In this section we present the descriptive analysis 
of total health-care costs of services provided by 
the NHS or, separately, of costs for health-care 
services privately paid for by participants.

The costs reported in this section are simple means 
of costs per quarter for people who returned the 
questionnaire or had core questionnaires filled-
in over the telephone. The overall cost at 1 year 
includes the total costs for all patients who had 
completed follow-up at 12 months; therefore, it 
excludes the costs of participants who neither 
returned further questionnaires nor were 

TABLE 67  NHS resource use: mean number of items (consultations/procedures/tests/prescriptions) per patient

Step 1 Step 2

Type of care
The Whiplash 
Book

Usual 
care Physiotherapy

Reinforcement of 
advice

Consultations

GP consultations 2.03 1.93 2.97 2.18a

Nurse consultations 0.11 0.12 0.26 0.11

Physiotherapy sessions 2.15 2.24 4.15 2.79b

ED 0.33 0.30 0.44 0.28b

Outpatient consultations 0.19 0.21 0.22 0.26

Psychologist 0.21 0.09 0.19 0.10

Orthopaedician 0.10 0.13 0.11 0.14

Other 0.08 0.1 0.16 0.09

Diagnostics

X-ray test 0.19 0.19 0.25 0.19

CT scan 0.02 0.01 0.03 0.03

MRI scan 0.05 0.04 0.07 0.04

Blood tests 0.10 0.14 0.18 0.09

Other 0.33 0.53 0.01 0.41

Drugs (prescriptions)

Painkillers 1.53 1.39 2.57 1.76a

Anti-inflammatory 0.85 0.91 1.42 0.84b

Gels and creams 0.18 0.19 0.34 0.15 a

Sleeping drugs 0.19 0.12 0.42 0.10 a

Antidepressants 0.27 0.326 0.67 0.29

Admissions (number)

Admissions, total 0.01 0.01 0.01 0.02

a p < 0.05.
b p < 0.01.
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interviewed on the phone for questionnaires at 
month 8 or 12. The final difference over 1 year is 
reported here for descriptive purposes, but will 
differ from the incremental cost in the regression. 
This section simply aims to describe the nature of 
the cost data.

NHS costs
Tables 69 and 70 illustrate the costs supported for 
health care provided by the NHS. There were 
few differences in costs of NHS care between The 
Whiplash Book group and the usual care group. 
The total cost of NHS care was £311 with The 
Whiplash Book and £283 with usual care. The 
difference was not statistically significant and 
was mostly made up of the difference in costs for 
admissions, which were very few in number.

The difference in costs between the physiotherapy 
and the reinforcement of advice groups 

were on the contrary statistically significant. 
Physiotherapy cost approximately £105 more than 
reinforcement of advice. The higher costs were 
due to consultations, physiotherapy sessions and 
emergency admissions. Overall, this group also 
had a higher expenditure on drugs. However, 
most cost differences were accrued at the start 
of the study indicating that the initial costs of 
physiotherapy were probably the main determinant 
of cost differences. Physiotherapy did not seem to 
reduce later health-care and treatment costs.

Non-NHS health-care costs and cost of 
privately purchased services
The cost of privately purchased health care is 
reported in Tables 71 and 72. Overall there is no 
difference in the cost of privately purchased care 
between The Whiplash Book and usual care and 
between the physiotherapy and reinforcement 
of advice groups. Nevertheless, in Step 2, the 

TABLE 68  Non-NHS health-care resource use: mean number of consultations/procedures privately purchased per patient

Step 1 Step 2

Type of care
The Whiplash 
Book

Usual 
care Physiotherapy

Reinforcement of 
advice

Consultations

Physiotherapy 1.42 1.81a 1.09 1.60

Outpatient 0.11 0.08 0.12 0.09

Osteopath 0.18 0.39b 0.33 0.45

Chiropractor 0.48 0.44 0.67 0.29

Psychologist 0.09 0.04 0.20 0.05

Other consultations 0.28 0.27 0.31 0.45

Diagnostics

X-ray 0.03 0.02 0.02 0.02

CT scan 0 0 0 0

MRI scan 0.01 0.01 0.01 0.02

Blood tests 0.03 0.01 0.02 0.03

Other diagnostics 0.01 0.01 0.02 0.01

Drugs

Painkillers 3.95 4.08 6.52 6.28

Anti-inflammatory 2.22 2.63 3.48 3.06

Gels and creams 0.58 0.68 0.80 0.85

Sleeping pills 0.12 0.11 0.13 0.03a

Antidepressants 0.05 0.08 0.05 0.01

a p < 0.05.
b p < 0.01.



DOI: 10.3310/hta16490 Health Technology Assessment 2012; Vol. 16: No. 49

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Lamb et al. under the terms of a commissioning contract issued by the Secretary of State for Health. 
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that 
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.

77

TABLE 69  Cost of care, by type of care, NHS perspective (mean cost per participant)

Step 1 Step 2

Type of care
The Whiplash 
Book (£) Usual care (£)

Physiotherapy 
(£)

Reinforcement of 
advice (£)

(a) Consultations, total 247.42 237.87 370.06 272.47a

GP consultations 73.15 69.58 106.99 78.48a

Nurse consultations 1.22 1.30 2.88 1.20

Physiotherapy sessions 73.03 75.93 140.51 94.63b

Accident and emergency 48.93 43.98 65.70 41.38b

Outpatient consultations 22.17 24.01 26.13 30.37

Psychologist 15.18 6.33 13.79 7.17

Orthopaedist 12.40 15.10 13.35 16.92

Other 1.35 1.65 0.71 2.32

(b) Diagnostics, total 19.71 16.55 26.68 19.77

X-ray 5.97 5.77 7.67 5.72

CT scan 2.89 1.70 3.66 3.71

MRI scan 10.17 8.07 14.75 9.62

Blood tests 0.35 0.47 0.60 0.31

Other 0.33 0.53 0.00 0.41

(c) Drugs, total 17.24 17.22 30.74 17.93c

Painkillers 6.99 6.33 11.72 8.06a

Anti-inflammatory 6.95 7.44 11.64 6.93b

Gels and creams 1.03 1.10 1.93 0.87a

Sleeping drugs 0.70 0.44 1.52 0.35a

Antidepressants 1.56 1.91 3.92 1.72

(d) Admissions, total 26.84 11.83 12.74 25.85

Total costs (a + b + c + d) 311.22 283.47 440.22 336.02a

a p < 0.05.
b p < 0.01.
c p < 0.001.

TABLE 70  Descriptive analysis of differences in total costs, NHS, unadjusted (mean cost per participant)

Groups 4 months (£) 8 months (£) 12 months (£)
Overall costs 
1 year (£)

Step 1

The Whiplash Book (n = 1219) 167.85 80.24 63.14 311.22

Usual care (n = 922) 162.44 69.71 51.32 283.47

Difference + 5.41 + 10.53 + 11.82 + 27.76

Step 2

Physiotherapy (n = 214) 254.75 112.46 73.01 440.22

Reinforcement of advice (n = 211) 179.93 84.42 71.68 336.02

Difference + 74.83b + 28.04 + 1.32 + 104.19a

a p < 0.05.
b p < 0.01.
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reinforcement of advice group spent more in 
privately paid physiotherapy compared with the 
physiotherapy group.

Private health-care expenditure did not show any 
significant reduction in time (Table 72) with similar 
costs of care in each group at the start of the study 
and during follow-up.

Incremental costs:  
NHS perspective

We estimated incremental costs of The 
Whiplash Book compared with usual care and of 
physiotherapy compared with reinforcement of 
advice using a set of regression models.

TABLE 71  Cost of care, by type of care, privately purchased health care (mean cost per participant)

Step 1 Step 2

Type of care
The Whiplash Book 
(£)

Usual care 
(£)

Physiotherapy 
(£) Reinforcement of advice (£)

Consultations

 Physiotherapy 38.53 35.34 24.16 42.95

 Outpatient 22.05 14.03 15.39 20.97

 Osteopath 8.09 10.27 10.24 12.58

 Chiropractor 13.45 12.07 25.82 11.94

 Psychologist 8.11 1.36 5.69 3.86

 Other consultations 6.26 16.01 11.12 12.98

Diagnostics  

 All diagnostics 17.70 15.25 24.87 17.94

Drugs  

 Painkillers 8.56 8.17 12.39 12.36

 Anti-inflammatory 4.65 8.65 7.65 6.66

 Gels and creams 2.85 2.81 3.74 4.89

 Sleeping pills 0.58 0.45 0.71 0.28a

 Antidepressants 0.30 0.46 0.61 0.05a

 Other 0.65 8.25 1.37 0.70

Admissions 14.60 0.00 1.37 0.00

Equipment 8.28 9.30 14.37 15.14

Total 154.66 142.42 159.50 163.28

a p < 0.05.

TABLE 72  Descriptive analysis of differences in total costs, general health-care perspective

Groups 4 months (£) 8 months (£) 12 months (£)
Overall costs 
1 year (£)

Step 1

The Whiplash Book (n = 1219) 61.76 35.36 57.54 154.66

Usual care (n = 922) 62.31 41.36 38.75 142.42

Difference –0.55 –6.00 18.79 12.24

Step 2

Physiotherapy (n = 214) 63.40 49.26 46.84 159.50

Reinforcement of advice (n = 211) 63.64 51.62 48.02 163.28

Difference –0.24 –2.36 –1.18 –3.78
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The regression models were run on all patients 
who had at least one economics questionnaire for 
the follow-up at 4 months. Participants excluded 
from the cost-effectiveness analysis were those with 
no follow-up data at all.

We used two models for the regression, with and 
without inverse-weight adjustments. In the non-
inverse weight-adjusted model, the regressions were 
run using the same predictors used for utility, with 
the exception of age (as continuous variable) and 
gender as these predictors were not significant. 
The differences in results between the two methods 
were very small and only the non-inverse-weighted 
results are presented.

Table 73 shows the results of the regression model 
for both Step 1 and Step 2. The Whiplash Book 
resulted in higher costs compared with usual 
care, with a difference of approximately £28. The 
difference in cost by treatment was not statistically 
significant.

Independent cost drivers for Step 1 were baseline 
utility, with individuals starting the study with 
better QoL reporting fewer costs. NDI scores at 
study entry were also associated with a statistically 
significant increase in the cost of care, although 
the absolute value of this difference was not large. 
Finally individuals that claimed compensation were 
somehow more likely to report higher health-care 
costs with borderline statistical significance.

Reporting previous neck problems, psychological 
problems or severe neck injury were overall 
associated with higher costs of care, but the 
coefficients for these factors did not reach 
statistical significance.

For Step 2, the incremental cost of physiotherapy 
compared with reinforcement of advice was £58, 
although again the difference in costs was not 
statistically significant. Patients assigned to the 
physiotherapy group were more likely to report 
higher costs as a function of NDI score at baseline 
and whether or not they reported previous neck 

TABLE 73  Incremental costs (Model 1): without inverse probability weighting

Coefficient (£) Standard error (£) p-value CI (£)

Step 1

Constant 110.87 52.75 0.04 7.41 to 214.32

Treatment (The Whiplash Book) 27.95 21.93 0.20 –15.06 to 70.96

NDI score at baseline 11.14 0.79 0.00 9.59 to 12.68

Utility at baseline –189.87 49.87 0.00 –287.67 to –92.08

Claimed compensation 44.29 24.57 0.07 –3.89 to 92.47

Severe neck injury 33.58 22.06 0.13 –9.69 to 76.84

Psychological problems 20.87 25.57 0.42 –29.28 to 71.01

Previous neck problems –39.17 45.49 0.39 –128.39 to 50.05

Model fit: probability > F(7, 2047) = 0.000, r2 = 0.1888

Step 2

Constant 3.09 116.71 0.98 –226.37 to 232.55

Treatment (physiotherapy) 58.36 46.59 0.21 –33.25 to 149.96

NDI score at baseline 9.75 1.52 0.00 6.78 to 12.74

Utility at baseline –144.97 89.74 0.11 –321.40 to 31.46

Claimed compensation 114.26 60.28 0.06 –4.26 to 232.77

Severe neck injury 35.59 65.57 0.59 –93.32 to 164.50

Psychological problems 74.04 57.12 0.120 –38.24 to 186.33

Previous neck problems –199.63 85.36 0.02 –367.46 to –31.81

Model fit: probability > F(7, 395) = 0.000, r2 = 0.1880 
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problems. These higher costs were statistically 
significant. Total incremental costs from the NHS 
perspective are summarised in Table 74.

Incremental costs: general 
health-care perspective

Costs from the general health-care perspective 
were the sum of those supported by the NHS and 
the costs disbursed for privately purchased health 
care. Regression models were run for total health-
care costs, reflecting the analysis conducted for the 
NHS costs only.

Table 75 illustrates the coefficients resulting 
from the estimation of costs based on treatment 
and predictors. The incremental costs with 
The Whiplash Book from the total health-care 
perspective was –£22, indicating that, when 
controlling for predictors of costs, The Whiplash 
Book cost less than usual care. This difference was 
not statistically significant.

Predictors of total health-care costs were NDI 
score at baseline (+ £16), utility at baseline (–£183) 
and whether or not the participant claimed 
compensation (+ £79).

For Step 2, physiotherapy carried an incremental 
cost of £48 that was not statistically significant. 
Similarly to Step 1, the predictors of costs were 
NDI scores at baseline and whether or not the 
participant claimed compensation. Baseline utility 
had a large effect on costs (–£169); however, this 
effect failed to reach statistical significance.

Table 76 summarises the incremental costs for The 
Whiplash Book and physiotherapy obtained from 
the regression models. These costs are the inputs 

to the cost-effectiveness analysis in the following 
section.

Incremental cost-effectiveness
Incremental cost-effectiveness: NHS

The ICER was obtained from the regressions of 
costs and QALYs for the two steps of the study.

The Whiplash Book was associated with higher costs 
and lower QALYs and therefore was dominated by 
usual care. Similarly, physiotherapy was both more 
expensive and less effective than reinforcement of 
advice (Table 77).

These results were invariant with respect to the 
methods used to estimate costs and QALYs. In the 
bootstrap analysis, both The Whiplash Book in Step 
1 and physiotherapy in Step 2 are dominated at 
any level of WTP. The inverse weighting also did 
not have an impact on the results (Tables 77 and 
78).

The CEACs (Figure 17) for Step 1 and Step 2 show 
that both interventions at Step 1 (The Whiplash 
Book) and Step 2 (physiotherapy) are dominated 
by the comparators at any threshold of cost-
effectiveness used by decision makers.

Incremental cost-effectiveness: general 
health-care perspective
The results of the incremental cost-effectiveness 
analysis from the viewpoint of the general health-
care sector are similar to those of the NHS. The 
Whiplash Book is not cost-effective compared with 
usual care (Table 79). The intervention reduces the 
total QALYs slightly; however, the reduction in 
costs is not sufficient to compensate for the loss of 
health outcomes and therefore usual care remains 

TABLE 74  Summary of total and incremental costs from the NHS perspective

Non-inverse weight-adjusted 
(deterministic regression) (£)

Non-inverse weight-adjusted 
(probabilistic, bootstrapped) (£)

Step 1

The Whiplash Book 305.37 299.12

Usual care 277.42 271.58

Incremental cost 27.95 27.54

Step 2

Physiotherapy 414.73 412.92

Reinforcement of advice 356.37 353.64

Incremental cost 58.36 59.27
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cost-effective at a ICER of approximately £7000. 
Physiotherapy remains dominated as it remains 
associated with an increase in costs and a decrease 
in health outcomes. Again these results are robust 
to the analytical methods adopted in the cost-
effectiveness (Tables 79 and 80).

In the bootstrap analysis from the general health-
care perspective, usual care is cost-effective at 
generally accepted cost-effectiveness thresholds. 
Physiotherapy remains dominated at any level of 
WTP. This is reflected in the CEACs for Step 1 and 
Step 2 (see Figure 18).

TABLE 75  Incremental costs (Model 1) without inverse probability weighting

Coefficient (£)
Standard error 
(£) p-value CI (£)

Step 1

Constant 160.44 74.97 0.032 13.41 to 307.46

Treatment (The Whiplash Book) –21.93 31.17 0.48 –83.05 to 39.19

NDI score at baseline 15.84 1.12 0.00 13.64 to 18.03

Utility at baseline –183.23 70.87 0.01 –322.20 to –44.25

Claimed compensation 78.99 34.91 0.02 10.52 to 147.46

Severe neck injury 16.57 31.35 0.60 –44.91 to 78.05

Psychological problems 32.71 36.34 0.37 –38.55 to 103.97

Previous neck problems –23.60 64.65 0.72 –150.39 to 103.19

Model fit: probability > F(7, 2047) = 0.000, r2 = 0.1741

Step 2

Constant –11.12 159.13 0.94 –323.96 to 301.73

Treatment (physiotherapy) 48.29 63.53 0.45 –76.61 to 173.18

NDI score at baseline 14.04 2.07 0.00 9.97 to 18.10

Utility at baseline –168.58 122.35 0.17 –409.12 to 71.96

Claimed compensation 195.47 82.19 0.02 33.88 to 357.05

Severe neck injury 33.02 89.40 0.71 –142.73 to 208.78

Psychological problems 99.07 77.87 0.20 –54.02 to 252.17

Previous neck problems –191.48 116.39 0.10 –420.29 to 37.34

Model fit: probability > F(7, 395) = 0.000, r2 = 0.1928

TABLE 76  Summary of total and incremental costs from the general health-care perspective

Non-inverse weight-adjusted 
(deterministic regression) (£)

Non-inverse weight-adjusted 
(probabilistic, bootstrapped) (£)

Step 1

The Whiplash Book 420.89 304.43

Usual care 442.82 283.81

Incremental cost –21.93 –20.62

Step 2

Physiotherapy 576.80 522.23

Reinforcement of advice 528.51 575.77

Incremental cost + 48.29 + 53.54
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TABLE 77  Incremental cost-effectiveness ratios estimated using the non-inverse-weighted method

Incremental costs (£) Incremental QALYs ICER

Non-inverse weight-adjusted (deterministic results)

Step 1

The Whiplash Book vs usual care 27.95 –0.00298 Dominated

Step 2

Physiotherapy vs reinforcement of 
advice

58.36 –0.0111 Dominated

Non-inverse weight-adjusted (probabilistic, bootstrapped expectation)

Step 1

The Whiplash Book vs usual care 27.54 –0.0031 Dominated

Step 2

Physiotherapy vs reinforcement of 
advice

59.27 –0.0112 Dominated

TABLE 78  Incremental cost-effectiveness ratios using the inverse-weights method

Incremental costs (£) Incremental QALYs ICER

Inverse weight-adjusted (deterministic results)

Step 1

The Whiplash Book vs usual care 27.95 –0.0046 Dominated

Step 2

Physiotherapy vs reinforcement of 
advice

58.36 –0.0115 Dominated

Inverse weight-adjusted (probabilistic, bootstrapped expectation)

Step 1

The Whiplash Book vs usual care 27.54 –0.0041 Dominated

Step 2

Physiotherapy vs reinforcement of 
advice

59.27 –0.0111 Dominated
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TABLE 79  Incremental cost-effectiveness ratios estimated using the non-inverse-weighted method

Incremental costs (£) Incremental QALYs ICER

Non-inverse weight-adjusted (deterministic results)

Step 1

The Whiplash Book vs usual 
care

–21.93 –0.0030 £7359
Usual care is cost-effective

Step 2

Physiotherapy vs 
reinforcement of advice

48.29 –0.0111 Dominated

Non-inverse weight-adjusted (probabilistic, bootstrapped expectation)

Step 1

The Whiplash Book vs usual 
care

–20.62 –0.0031 £6652
Usual care is cost-effective

Step 2

Physiotherapy vs 
reinforcement of advice

53.54 –0.0112 Dominated
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FIGURE 17  Cost-effectiveness acceptability curves for Step 1 and Step 2: NHS perspective (inverse probability weighted model).
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TABLE 80  Incremental cost-effectiveness ratios using the inverse weighted method

Incremental costs 
(£) Incremental QALYs ICER

Inverse weight-adjusted (deterministic results)

Step 1

The Whiplash Book vs usual care –21.93 –0.0046 £4767
Usual care is cost-effective

Step 2

Physiotherapy vs reinforcement 
of advice

48.29 –0.0115 Dominated

Inverse weight-adjusted (probabilistic, bootstrapped expectation)

Step 1

The Whiplash Book vs usual care –20.62 –0.0041 £5029
Usual care is cost-effective

Step 2

Physiotherapy vs reinforcement 
of advice

53.54 –0.0111 Dominated
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FIGURE 18  Cost-effectiveness acceptability curves for Step 1 and Step 2: general health-care perspective (inverse probability 
weighted model).
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Chapter 7  
Discussion

physiotherapist is sufficient. Our design does 
not allow us to draw a direct comparison of no 
follow-up treatment. However, the qualitative 
data collected suggest strongly that the advice 
session provides much needed reinforcement and 
encouragement to engage with doing exercises and 
taking a positive approach to recovery. Overall, the 
best combination of treatment was UCA followed 
by a single physiotherapy advice session for those 
struggling. The pattern of clinical response was 
consistent across similar outcomes.

Internal validity and 
methodological limitations
The trial was powered to detect a moderate 
effect size (0.375), assuming a pooled SD of eight 
absolute points (16 percentage points). Overall, 
the assumptions underlying the sample estimate 
appear correct. For Step 1 of the trial, the pooled 
SD at each of the follow-up points was within our 
anticipated range. For Step 2 of the trial, the 
pooled SD at baseline was within the anticipated 
range, although it increased slightly over the 
follow-up time points. We estimated an ICC 
coefficient of 0.02 and an average of 350 patients 
per centre, giving an inflation factor of 7.98.

In the early phases of the study, we recognised that 
we would not achieve the desired sample size, and 
increased the number of clusters recruiting into 
the trial. This had the overall effect of reducing 
the sample size. At the close of the trial, the point 
estimate for the ICC suggested a much smaller 
clustering. This, combined with a smaller loss to 
follow-up than anticipated, means that MINT had 
good power to detect the differences we originally 
specified.

Acute injury trials present a particular difficulty 
in being able to estimate accurately the pre-injury 
status. A number of options exist – to collect the 
data retrospectively (which is subject to recall 
bias) or to accept the premise that randomisation 
will result in well-matched groups. Within the 
constraints of a large pragmatic trial in which 
treatments and trial procedures are being 
implemented alongside the day-to-day operations 

Aims and overview of the 
trial findings
In 1995, the QTF on whiplash injuries and 
disorders recognised the need for a definitive trial 
of treatments commonly used in whiplash injury, 
and, in particular, for a trial of physiotherapy. This 
need was reiterated by the British Bone and Joint 
Decade Task Force on whiplash injury in 2008, 
which, on reviewing the accumulating evidence 
base, concluded that progress in terms of large, 
definitive trials had been poor, and fundamental 
questions about the clinical management of 
whiplash remained.80

MINT is the largest trial of treatments for acute 
whiplash injury completed to date. It was designed 
to provide a definitive answer to several questions 
about the clinical management of acute WAD. The 
sample size was large, to enable detection of small 
but potentially worthwhile clinical benefits and 
to allow a robust economic evaluation alongside 
the trial. The trial was also designed to track and 
evaluate a two-step process of delivering treatment 
which is observed frequently in clinical practice, 
that being the provision of a ‘light touch’ treatment 
of advice in the first instance, followed by a more 
resource-intensive second step of treatment to 
those who are struggling to recover.81

The first step of the trial examined whether or 
not an enhanced advice and active management 
strategy, supplemented by a relatively inexpensive 
and bespoke advice booklet, was more effective 
than usual care. Overall, it was not. The second 
step of the trial examined two approaches to 
providing additional physiotherapy: a single 
session of advice or a typical package of 
physiotherapy allowing for up to six sessions of 
physiotherapy treatment. Although there was 
some small benefit of the additional physiotherapy 
package at 4 months after the injury, in the longer 
term this made no difference to the clinical 
outcome, and importantly, from a health-care 
perspective, the small clinical gain was not worth 
the additional cost at current accepted levels 
of WTP. We conclude, overall, that for those 
individuals who perceive they are struggling 
with recovery, a single session of advice from a 
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of EDs, we did not have the option to collect an 
extensive data set. Pre-treatment WAD grades were 
collected and a four-point indicator of HRQoL.

Randomisation resulted in two groups that were 
well matched in the first step of the trial. Although 
the ethnic mix of the sample was representative 
of the UK population, there were slightly more 
participants of Pakistani origin in one arm of 
the trial than in the other. Sensitivity analyses 
concluded that this small imbalance made no 
qualitative or quantitative difference to the overall 
estimates of treatment effect. In the second step of 
the trial, there was a difference in the NDI scores 
collected at the research clinic. We have examined 
our procedures carefully. The risk of allocation 
subversion is small, as we used a quality-assured 
telephone randomisation system. We stratified by 
site, but did not use blocking, thus minimising the 
chance that recruitment staff could anticipate and 
hold patients for favourable allocations. Allocation 
lists have been checked for date and sequence, 
and all found to be normal. The most likely 
explanation is that these differences have arisen 
by chance. Overall, the difference will not have 
affected our overall estimate of treatment effect; 
the difference was accounted for in the analysis.

Although we did not account for clustering 
attributable to therapist effects in the original 
sample size estimation, the final models of 
treatment effect were adjusted for these effects. 
The ICC for therapist effects was of the order 
of 0.02 for the primary outcome, indicating a 
minimal amount of intertherapist variability in 
the intervention effectiveness. In comparison with 
other studies, the therapist effects are small, and 
carry most influence at the time points nearest to 
the delivery of treatment.

Loss to follow-up was lower than expected for a 
trial of an acute injury. Previous pragmatic studies 
of acute injury management in EDs have reported 
loss to follow-up of ≥ 30% at 9 months.82 We used 
a system of repeat questionnaires, supplemented 
by a telephone interview, to collect the core 
primary outcomes where postal response could 
not be elicited. Telephone data collection worked 
well, although we were unable to collect as much 
information and the process required substantial 
dedication from the trial team, including out-of-
hours working. Although there was a tendency for 
younger men to respond less often, our estimates 
of the treatment effectiveness appear insensitive to 
missing data.

Analytically the greatest challenge posed by the 
trial was the lack of EQ-5D estimate prior to 
initiation of treatment in the ED, and prior to the 
injury in the first step of the trial. We addressed 
this by imputing a value based on the age and 
gender expected norms for each individual. This 
inevitably introduces some underestimation of 
variance in the EQ-5D, and an assumption that the 
population we recruited from is broadly reflective 
of the age- and gender-matched population. 
Overall, however, these assumptions and shortfalls 
are small, and we are confident in the conclusions 
of the economic analysis for Step 1 of the trial. 
Baseline values were available for Step 2 of the 
trial.

External validity and 
generalisability of the 
findings
Overall we believe the generalisability of the trial 
to be good, with good representation of the injury 
grades usually encountered in clinical practice, a 
wide range of hospitals and substantial numbers 
of participants. We recruited 15 EDs, comprising 
large teaching hospitals, foundation hospitals and 
district general hospitals. The EDs served a mix 
of urban and semi-rural catchment areas. The 
services available in these hospitals reflected the 
normal services in UK hospitals, with none having 
specific specialist services applicable to whiplash 
injuries. The level of training provided in WAD 
management was consistent with the best that 
could be achieved under the constraints of routine 
clinical practice. The population recruited was 
reflective of the expected incidence of different 
injury severity within the UK, and was similar in 
terms of age and gender to previous UK series. 
The recovery trajectory was consistent with 
published rates of recovery from smaller studies 
based on the UK population where reports of 
persistent symptoms at least 1 year post injury 
ranged from 16% to 48% of participants.21,22,83–85 In 
MINT, approximately 18% of participants in Step 
1 and 32% in Step 2 had persistent symptoms at 
12 months (LWS). Forty-eight per cent of people 
had recovered at 4 months in Step 1 and 41% in 
Step 2.

The wide, pragmatic inclusion criteria have 
allowed us to investigate the effects in pre-
specified subgroups of patients. Subgroup effects 
should be analysed through formal tests of 
statistical interaction and be pre-specified to avoid 
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potentially spurious results.34 We adopted both 
these approaches. The sample size allowed for 
detection of large subgroup effects (approximately 
double the size of the main effect), provided 
imbalance between the subgroups was no greater 
than 70 : 30. We investigated three potential 
subgroup effects: (1) severity of the index injury; (2) 
adverse psychological reactions to the injury; and 
(3) neck pain prior to the injury. We cannot draw 
any conclusions relating to neck pain prior to the 
injury because the subsample of people with prior 
neck pain is too small (< 7%). The distribution 
of other pre-specified subgroups was within the 
acceptable range within the first step of the trial. 
We can conclude that there were no substantial 
interactions between the psychological factors or 
injury severity and the provision of advice. In the 
second step of the trial there was a statistically 
significant interaction between symptom severity 
and treatment allocation, suggesting that the 
physiotherapy package is more effective in people 
with severe symptoms. However, this should be 
interpreted with caution as there were relatively 
few cases with mild symptoms in the second step of 
the trial.

Interpretation and 
implications for clinical 
practice and policy
Overall, there was no benefit to training EDs in an 
active management strategy and supplementing 
this advice with The Whiplash Book. The most 
probable explanation is that active management 
(as promoted by The Whiplash Book) is no more 
effective (or ineffective) in encouraging people to 
return to normal activities or to initiate exercise, 
and hence influence clinical outcome.

Although the extended physiotherapy package 
resulted in some short-term symptomatic relief 
in neck disability (or more rapid restoration of 
function), this additional treatment had no impact 
on generic HRQoL. This is perhaps surprising, 
and there are several potential explanations. First 
is that injury has minimal impact on HRQoL. We 
used two measures of generic HRQoL in this trial, 
the EQ-5D and the SF-12. The injury is isolated 
in its nature, and is unlikely to substantially 
impact on the locomotor system, which is an 
important component of measures of generic 
HRQoL. The injury is painful, and our data 
suggest that it affects fatigue, sleep, driving and 
reading predominantly – these domains do not 
feature strongly in either the SF-12 or EQ-5D. The 

conclusion of the health economic analysis, which 
is based on currently accepted methods of using 
the EQ-5D to facilitate comparison of the benefits 
across conditions, is that the cost of the additional 
treatment dominates the benefits. Hence, despite 
some short-term symptomatic relief, we do not 
recommend an extended physiotherapy package 
as a cost-effective treatment for routine clinical 
practice. The single supplementary advice session 
with the physiotherapist does appear beneficial in 
encouraging people to exercise and undertake self-
management activities, but this conclusion is based 
on the qualitative component of the study, not any 
quantitative comparison.

There are a number of other potential reasons 
why the extended package is less effective than 
anticipated. This was a pragmatic trial, and 
the treatment effect may have been diluted by 
participants seeking physiotherapy or similar 
treatment elsewhere. Self-reported resource use 
suggests that, overall, people randomised to the 
additional physiotherapy package did receive 
extra treatment, and examination of the treatment 
records suggests that the therapists were broadly 
compliant with the treatment protocol.

As with all trials of complex interventions, it 
was necessary to select the components of the 
intervention to be evaluated from a range of 
possible treatments. We selected the treatments 
that are most commonly applied in contemporary 
clinical practice, and have some evidence 
supporting their effectiveness. The treatment 
package contained exercise, manual therapy, 
advice and reassurance, all of which have been 
reported to be efficacious in small trials,27,46–49 
and it was consistent with the CSP guidelines for 
the management of WAD. However, the evidence 
base supporting these treatments is not high 
quality, and it is possible that there may be other 
techniques, for example CB therapy, that would be 
more effective. These require evaluation in future 
trials.

It is reassuring that the great majority of people 
we studied eventually recovered from their 
injury. We found that injury severity had some 
impact on treatment effectiveness, with the more 
serious injuries benefiting more from additional 
treatment. Serious adverse events were rare, and all 
of the treatments applied had an acceptable safety 
profile. Although there is some evidence of ceiling 
effects in the NDI score, we do not believe these to 
have had a substantial effect on our being able to 
detect clinically important differences.
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There has been a long-standing interest 
surrounding the possible negative effect 
compensation has on outcome of whiplash 
injuries.21,85–92 We investigated this from two 
perspectives. The number of people who pursued 
compensation was high, > 90% of participants who 
responded in both the Step 1 and Step 2 cohorts. 

Neither of the advice treatments affected the 
proportion of people pursing compensation. There 
was a suggestion in the analysis of Step 2 that 
physiotherapy treatment appeared more effective 
in those not pursuing a claim for compensation, 
but given the very small number of participants in 
this subgroup, this is uncertain.
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Chapter 8  
Conclusions

spectrum of injury that are managed by the 
NHS. Although not part of the remit of the 
commissioned trial, the MINT data will be 
important in determining costs of whiplash injury 
by different grades of severity, and to determine 
whether or not poor recovery can be predicted 
with reasonable accuracy at different time points in 
the recovery trajectory. A better understanding of 
the basic epidemiology of disability after whiplash 
injury will also serve to develop new treatments. 
We would recommend further research to develop 
group-based CB programmes, which have been 
successful in the management of subacute and 
chronic lower back pain, for the management of 
WAD. Understanding the optimal time point to 
administer these programmes will be an important 
element of future research. Improved educational 
strategies in the ED, particularly those that can 
be given to a patient and result in a behavioural 
change, seem suitable candidates for further 
testing and development. Improving the content 
and relevance of The Whiplash Book, for example 
by addressing problems related to travel anxiety 
and other psychological manifestations related to 
stress, may improve effectiveness of the educational 
materials.

The active management strategy supplemented 
by The Whiplash Book is not more effective in 

promoting recovery from whiplash than UCA.

The active management strategy supplemented 
by The Whiplash Book costs more than UCA. The 
evidence generated in this trial suggests that the 
active management approach is not cost-effective 
in comparison with usual care.

For those people who are struggling with recovery, 
a physiotherapy package of up to six treatments 
produces some symptomatic improvements, but no 
difference in long-term outcomes. It has minimal 
impact on HRQoL and is not a cost-effective 
intervention from a health-care perspective. 
However, the number of work days lost is reduced.

The single session of advice from a physiotherapist 
appears useful in reinforcing the need to exercise 
and providing reassurance. It should be considered 
in preference to a more intensive physiotherapy 
package.

Future research questions

Further research is needed to better understand 
the importance of whiplash injuries in the 
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Appendix 3  
Observed intracluster correlation 

coefficients at Step 1

were replicated in MLwiN 2.1128 using iterative 
generalised least squares (IGLS) procedure, and 
ICC estimates were subsequently calculated. We 
also present ICC estimates under null model by 
intervention and overall.

Intracluster correlation coefficients for Step 1 
are based on full model adjusted for clustering, 

advice intervention and WAD grade at ED 
attendance. We present observed ICC estimates at 
4-, 8- and 12-month time points. The full models 

TABLE 81  Neck Disability Index

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

UCAa –0.0010 –0.0005 –0.0017

WBAa 0.0213 0.0120 0.0056

Overalla 0.0151 0.0080 0.0029

Overallb 0.0136 0.0095 0.0075 0.0060 0.0033 0.0026

a Null model adjusted for NHS trusts clustering.
b Model adjusted for NHS trusts clustering, advice intervention, and WAD grade at ED attendance.

Null model yij = ß0 + u0j = eij

Adjusted (full) model yij = ß0 + ß1WBA ij + ß2kWADijk + u0j + eij

Where

u0j ~ N(0, σu
2) is the random effect ED of clustering, eij ~ N(0, σE

2) is 
the individual random error, and WADijk is the identifier for WAD 
grade k at ED attendance

ICC between ED clusters σ
σ σ

u

u E

2

2 2+
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TABLE 82  SF-12v1 mental component score

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

UCAa –0.0036 –0.0031 –0.0044

WBAa 0.0051 0.0044 –0.0019

Overalla 0.0040 0.0032 –0.0026

Overallb 0.0012 0.0008 0.0017 0.0013 –0.0030 –0.0028

a Null model adjusted for NHS trusts clustering.
b  Model adjusted for NHS trusts clustering, advice intervention, and WAD grade at ED attendance.

TABLE 83  SF-12v1 physical component score

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

UCAa 0.0090 –0.0028 0.0016

WBAa 0.0117 0.0042 0.0121

Overalla 0.0121 0.0024 0.0085

Overallb 0.0112 0.0101 0.0018 0.0015 0.0088 0.0089

a Null model adjusted for NHS trusts clustering.
b Model adjusted for NHS trusts clustering, advice intervention, and WAD grade at ED attendance.

TABLE 84  EQ-5D health-utility score

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

UCAa –0.0005 0.0012 –0.0017

WBAa 0.0142 0.0055 –0.0001

Overalla 0.0134 0.0058 –0.0007

Overallb 0.0094 0.0078 0.0040 0.0036 –0.0005 –0.0005

a  Null model adjusted for NHS trusts clustering.
b  Model adjusted for NHS trusts clustering, advice intervention, and WAD grade at ED attendance.
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Appendix 4  
Effect of ethnicity on SF-12v1 mental 

and physical component scores

TABLE 85  Mental component score adjusted for clustering, ethnicity and WAD grade at ED attendance

2 weeks 4 months 8 months 12 months

UCA

Mean (SD) 40.9 (13.0) 48.0 (11.6) 49.4 (11.3) 49.6 (10.9)

n (missing/total) (%) 183/1488 (12%) 256/1295 (20%) 266/1175 (23%) 277/1127 (25%)

WBA

Mean (SD) 40.7 (12.7) 47.1 (12.1) 48.7 (11.5) 49.3 (10.9)

n (missing/total) (%) 271/2042 (13%) 406/1774 (23%) 359/1570 (23%) 487/1577 (31%)

Treatment estimatea

∆ (95% CI) 0.3 (–0.7 to 1.2) –0.4 (–1.7 to 1.0) –0.3 (–1.3 to 0.7) 0.1 (–0.9 to 1.1)

Treatment estimateb

∆ (95% CI) 0.2 (–1.0 to 1.4) –0.0 (–0.9 to 0.9) –0.2 (–1.1 to 0.7) 0.1 (–1.0 to 1.1)

a Complete cases estimate adjusted for clustering, ethnicity and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering, ethnicity and WAD grade at ED attendance. 

TABLE 86  Physical component score adjusted for clustering, ethnicity and WAD grade at ED attendance

2 weeks 4 months 8 months 12 months

UCA

Mean (SD) 40.3 (9.0) 46.5 (9.7) 48.9 (9.2) 49.9 (9.0)

n (missing/total) (%) 183/1488 (12%) 256/1295 (20%) 266/1175 (23%) 277/1127 (25%)

WBA

Mean (SD) 40.2 (8.9) 46.0 (9.8) 48.5 (9.2) 49.8 (9.1)

n (missing/total) (%) 271/2042 (13%) 406/1774 (23%) 359/1570 (23%) 487/1577 (31%)

Treatment estimatea

∆ (95% CI) 0.0 (–1.4 to 1.4) 0.2 (–0.7 to 1.0) 0.0 (–0.8 to 0.8) 0.2 (–0.6 to 1.1)

Treatment estimateb

∆ (95% CI) –0.1 (–1.5 to 1.4) 0.0 (–0.8 to 0.8) 0.4 (–0.3 to 1.1) 0.4 (–1.0 to 1.7)

a Complete cases estimate adjusted for clustering, ethnicity and WAD grade at ED attendance.
b Multiply imputed estimate adjusted for clustering, ethnicity and WAD grade at ED attendance.
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Appendix 5 
Subgroup analyses

TABLE 87  Complete cases estimates for NDI score at follow-up adjusted for clustering, and WAD grade at ED attendance

4-month follow-up 
(95% CI)

8-month follow-up 
(95% CI)

12-month follow-up 
(95% CI)

Injury severity

WBA 0.4 (–2.2 to 3.1) 0.9 (–1.7 to 3.5) –0.1 (–2.0 to 1.8)

Severe 3.8 (1.9 to 5.7) 4.4 (2.5 to 6.4) 3.0 (1.1 to 4.9)

WBA × severe –0.1 (–2.6 to 2.5) –1.6 (–4.1 to 0.9) –0.2 (–2.7 to 2.3)

Early psychological response (psych)

WBA –0.1 (–2.0 to 1.8) 0.2 (–1.6 to 2.1) –0.5 (–2.5 to 1.5)

Psych 11.5 (9.6 to 13.4) 10.4 (8.6 to 12.3) 8.6 (6.7 to 10.4)

WBA × psych 0.7 (–1.8 to 3.3) –0.1 (–2.6 to 2.3) 0.3 (–2.2 to 2.7)

Previous neck pain

WBA –0.1 (–2.5 to 2.2) –0.2 (–2.4 to 2.0) –0.1 (–1.7 to 1.5)

Neck pain 7.0 (2.7 to 11.4) 7.7 (3.6 to 11.8) 7.6 (3.6 to 11.5)

WBA × neck pain 3.9 (–1.7 to 9.5) 1.9 (–3.5 to 7.2) –0.2 (–5.5 to 5.0)

Pursued compensation

WBA 2.0 (–4.7 to 8.7) –0.7 (–6.6 to 5.2) 1.1 (–4.1 to 6.3)

Compensation 8.5 (3.2 to 13.7) 6.1 (1.5 to 10.7) 7.7 (3.6 to 11.7)

WBA × compensation –2.0 (–8.7 to 4.7) 0.4 (–5.6 to 6.4) –1.3 (–6.6 to 3.9)
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TABLE 88  Multiply imputed estimates for NDI score at follow-up adjusted for clustering, and WAD grade at ED attendance

4-month follow-up  
(95% CI)

8-month follow-up  
(95% CI)

12-month follow-up  
(95% CI)

Injury severity

WBA 0.4 (–2.5 to 3.3) 0.8 (–1.9 to 3.5) 0.3 (–2.1 to 2.7)

Severe 4.2 (2.3 to 6.1) 3.7 (1.9 to 5.5) 2.3 (0.5 to 4.1)

WBA × severe 0.1 (–2.3 to 2.5) –0.2 (–2.5 to 2.2) 0.5 (–1.8 to 2.8)

Early psychological response (psych)

WBA 0.4 (–1.6 to 2.4) 0.6 (–1.3 to 2.5) 0.1 (–1.7 to 1.9)

Psych 10.4 (8.6 to 12.3) 9.1 (7.3 to 10.9) 8.3 (6.6 to 10.1)

WBA × psych 0.4 (–1.9 to 2.7) 0.3 (–2.0 to 2.6) 0.3 (–2.0 to 2.5)

Previous neck pain

WBA –0.0 (–2.5 to 2.4) 0.3 (–2.2 to 2.8) 0.2 (–1.8 to 2.2)

Neck pain 5.8 (1.5 to 10.0) 7.1 (3.1 to 11.1) 7.1 (3.1 to 11.1)

WBA × neck pain 3.2 (–2.1 to 8.5) 1.3 (–3.8 to 6.5) 0.4 (–4.6 to 5.4)

Pursued compensation

WBA 0.6 (–5.4 to 6.6) –0.4 (–6.0 to 5.2) 1.6 (–3.6 to 6.8)

Compensation 7.4 (2.9 to 11.9) 6.0 (1.8 to 10.2) 7.9 (3.8 to 11.9)

WBA × compensation –0.7 (–6.5 to 5.2) 0.4 (–5.1 to 5.9) –1.9 (–7.1 to 3.4)
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Appendix 6  
Observed intracluster correlation 

coefficients at Step 2

observed ICC estimates at 4-, 8- and 12-month 
time points. The ICC estimates were subsequently 
calculated. We also present ICC estimates under 
null model by physical intervention and overall.

Intracluster correlation coefficients for Step 2 
are based on model adjusted for NHS trusts 

and therapists within NHS trusts clustering, 
advice intervention, physical intervention, and 
NDI score measured at research clinic. We present 

Null model yijk = ß0 + u0k + v0jk + eijk

Adjusted model yijk = ß0 + ß1WBA ijk + ß2Physiotherapyijk + ß3NDIijk + u0k + v0jk + eijk

Where u0k ~N(0, σu
2) is the random effect of NHS trusts clustering, 

v0jk ~N(0, σv
2) is the random effect of therapists, eijk ~N(0, σE

2) is the 
individual random error, and NDIijk is the NDI score measured at 
research clinic assessment

ICC between NHS trusts 
clusters u

u v E

=
+ +

σ
σ σ σ

2

2 2 2
ICCNHS trusts

ICC between therapists 
within NHS trusts ICCTherapists

v

v E

=
+

σ
σ σ

2

2 2

NHS trusts clustering

Model adjusted for NHS trusts and therapists 
within NHS trusts clustering, advice intervention, 

TABLE 89  Neck Disability Index

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

Advicea 0.0000 0.0009 0.0004

Physiotherapya 0.0001 0.0003 0.0003

Overalla 0.0044 0.0007 0.0002

Adjustedb 0.0039 0.0111 0.0002 –0.0093 0.0001 –0.0158

a Null model adjusted for NHS trusts and therapists within NHS trusts clustering.
b Model adjusted for NHS trusts and therapists within NHS trusts clustering, advice intervention, physical 

intervention, and NDI score at research clinic.

physical intervention and NDI score at research 
clinic.
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TABLE 90  SF-12v1 mental component score

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

Advicea 0.0138 0.0319 0.0003

Physiotherapya 0.0002 0.0001 0.0002

Overalla 0.0008 0.0002 0.0003

Adjustedb 0.0090 –0.0016 0.0002 –0.0057 0.0001 –0.0053

a Null model adjusted for NHS trusts and therapists within NHS trusts clustering.
b Model adjusted for NHS trusts and therapists within NHS trusts clustering, advice intervention, physical 

intervention, and NDI score at research clinic.

TABLE 91  SF-12v1 physical component score

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

Advicea 0.0000 0.0336 0.0004

Physiotherapya 0.0006 0.0003 0.0002

Overalla 0.0073 0.0113 0.0001

Adjustedb 0.0001 –0.0195 0.0003 –0.0096 0.0001 0.0022

a Null model adjusted for NHS trusts and therapists within NHS trusts clustering.
b Model adjusted for NHS trusts and therapists within NHS trusts clustering, advice intervention, physical 

intervention, and NDI score at research clinic.

TABLE 92  EQ-5D health-utility score

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

Advicea 0.0002 0.0000 0.0000

Physiotherapya 0.0004 0.0144 0.0002

Overalla 0.0000 0.0000 0.0001

Adjustedb 0.0000 –0.0054 0.0000 –0.0182 0.0000 –0.0173

a Null model adjusted for NHS trusts and therapists within NHS trusts clustering.
b Model adjusted for NHS trusts and therapists within NHS trusts clustering, advice intervention, physical 

intervention, and NDI score at research clinic.

TABLE 93  Therapists within NHS trusts clustering

Outcome

ICC at 4 months ICC at 8 months ICC at 12 months

Stata MLwiN Stata MLwiN Stata MLwiN

NDI 0.0544 0.0772 0.0009 0.0789 0.0303 0.0672

MCS 0.0008 0.0019 0.0007 0.0908 0.0008 0.0530

PCS 0.0318 0.1238 0.0016 0.0213 0.0007 0.0263

EQ-5D 0.0144 0.0802 0.0003 0.0134 0.0062 –0.0411
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Appendix 7  
Subgroup analyses

Complete cases analyses

TABLE 94  Complete cases estimates for NDI score at follow-ups adjusted for clustering, advice intervention, NDI score at Step 2 
research clinic, and therapists

4-month follow-up 
(95% CI)

8-month follow-up 
(95% CI)

12-month follow-up 
(95% CI)

Injury severity

Physiotherapy –6.8 (–13.3 to –0.3) –1.2 (–7.9 to 5.5) –4.3 (–11.4 to 2.8)

Severe –1.2 (–6.4 to 4.1) –0.4 (–6.0 to 5.2) –1.0 (–6.8 to 4.8)

Physiotherapy × severe 4.2 (–2.8 to 11.3) 0.2 (–7.1 to 7.5) 3.7 (–4.0 to 11.3)

Early psychological response (psych)

Physiotherapy –3.7 (–7.3 to 0.0) –1.1 (–4.9 to 2.8) –0.3 (–4.2 to 3.6)

Psych 3.0 (–0.6 to 6.6) 2.0 (–1.9 to 5.9) 2.2 (–1.8 to 6.1)

Physiotherapy × psych 1.2 (–3.9 to 6.3) 1.1 (–4.2 to 6.3) –1.0 (–6.5 to 4.5)

Previous neck pain

Physiotherapy –3.1 (–5.8 to –0.4) –0.6 (–3.4 to 2.2) –0.4 (–3.2 to 2.5)

Neck pain 3.1 (–3.2 to 9.4) 5.1 (–1.0 to 11.3) 7.4 (1.2 to 13.6)

Physiotherapy × neck pain 0.2 (–9.0 to 9.4) 1.7 (–7.6 to 11.0) –4.3 (–14.4 to 5.9)

Pursued compensation

Physiotherapy –15.7 (–38.8 to 7.3) 2.1 (–13.9 to 18.0) –16.8 (–33.4 to –0.2)

Compensation –5.5 (–25.6 to 14.5) –1.8 (–14.3 to 10.8) –10.4 (–23.6 to 2.9)

Physiotherapy × compensation 13.2 (–10.0 to 36.4) –2.4 (–18.6 to 13.8) 16.2 (–0.7 to 33.0)
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Multiple imputation analyses

TABLE 95  Multiply imputed estimates for NDI score at follow-ups adjusted for clustering, advice intervention, NDI score at Step 2 
research clinic and therapists

4-month follow-up 
(95% CI)

8-month follow-up 
(95% CI)

12-month follow-up 
(95% CI)

Injury severity

Physiotherapy –7.2 (–13.6 to –0.8) –2.6 (–9.3 to 4.2) –4.6 (–11.3 to 2.1)

Severe –1.7 (–6.9 to 3.5) –1.4 (–6.9 to 4.1) –1.5 (–7.0 to 4.0)

Physiotherapy × severe 4.1 (–2.8 to 11.1) 1.8 (–5.4 to 9.1) 3.0 (–4.3 to 10.3)

Early psychological response (psych)

Physiotherapy –4.3 (–8.3 to –0.3) –0.5 (–4.9 to 3.8) –0.7 (–4.9 to 3.6)

Psych 2.4 (–1.1 to 6.0) 3.1 (–0.8 to 7.0) 2.2 (–1.6 to 6.0)

Physiotherapy × psych 1.1 (–3.9 to 6.2) –0.5 (–6.0 to 5.0) –2.0 (–7.3 to 3.2)

Previous neck pain

Physiotherapy –3.5 (–6.1 to –0.9) –0.6 (–3.4 to 2.1) –1.6 (–4.4 to 1.2)

Neck pain 2.1 (–3.9 to 8.1) 5.2 (–1.1 to 11.5) 5.7 (–0.5 to 11.9)

Physiotherapy × neck pain 0.9 (–8.1 to 10.0) –1.2 (–10.7 to 8.3) –2.5 (–12.2 to 7.1)

Pursued compensation

Physiotherapy –8.3 (–25.1 to 8.4) –3.4 (–20.1 to 13.2) –16.8 (–33.4 to –0.1)

Compensation 0.4 (–13.1 to 13.9) –4.5 (–17.7 to 8.7) –10.5 (–23.7 to 2.8)

Physiotherapy × compensation 5.4 (–11.7 to 22.5) 3.5 (–13.4 to 20.4) 16.4 (–0.5 to 33.3)
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Appendix 8  
Emergency department 

intervention and materials

Exercise therapy manual.
Psychological strategies manual.
Fear avoidance cycle.
Overactivity, underactivity cycle 1.
Overactivity, underactivity cycle 2.

The above documents can all be found at: 
www2.warwick.ac.uk/fac/med/research/hsri/
emergencycare/research/whiplash/webresource

Emergency department proforma. 
Assessment form and treatment planner.

Survey of Pain Attitudes questionnaire.
Exercises handout.
Proprioception handout.
Postural advice handout.
Relaxation advice handout.
Discharge advice handout.
Manual therapy manual.
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Appendix 9  
Emergency department survey paper

research/whiplash/webresourceThis document can be found at: www2.warwick.
ac.uk/fac/med/research/hsri/emergencycare/
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Appendix 10  
Analysis of work days lost using random-

effects multiple linear regression 
model with bootstrapping

TABLE 96 Work days lost

4 months 8 months 12 months

Advice

Mean (SD) 8.9 (22.9) 9.9 (25.3) 10.7 (26.2)

Missing/total 1/255 (0%) 0/246 (0%) 0/238 (0%)

Physiotherapy

Mean (SD) 6.3 (14.8) 8.2 (17.7) 9.2 (18.9)

Missing/total 0/252 (0%) 1/251 (0%) 1/241 (0%)

Treatment effect

Δ (95% CI)a –4.2 (–7.9 to –1.1) –4.0 (–7.7 to –0.5) –3.6 (–7.5 to –0.02)

a Multiple linear regression with bootstrap analysis adjusted for therapist clustering within ED, The Whiplash Book 
advice, NDI score at baseline, and time from ED attendance.

TABLE 97  Work days lost additionally adjusted for not working at baseline

4 months 8 months 12 months

Treatment effect

Δ (95% CI)a –4.3 (–7.3 to –1.3) –4.0 (–7.4 to –0.5) –3.9 (–7.7 to –0.6)

a Multiple linear regression with bootstrap analysis adjusted for therapist clustering within ED, The Whiplash Book 
advice, NDI score at baseline, and time from ED attendance.

TABLE 98  Cumulative work days lost in step 2 restricted to those who worked at baseline

Month 4 Month 8 Month 12

Advice

Mean (SD) 11.1 (25.4) 12.3 (28.1) 13.3 (29.1)

Missing/total 0/202 (0%) 0/192 (0%) 0/184 (0%)

Physiotherapy

Mean (SD) 7.4 (15.2) 9.4 (18.3) 10.6 (19.7)

Missing/total 0/189 (0%) 1/185 (1%) 1/180 (1%)

Treatment effect

Δ (95% CI)a –5.1 (–9.4 to –1.4) –4.9 (–9.7 to –0.7) –4.9 (–10.2 to –0.9)

a Multiple linear regression with bootstrap analysis adjusted for therapist clustering within ED, The Whiplash Book 
advice, NDI score at baseline, and time from ED attendance.





DOI: 10.3310/hta16490 Health Technology Assessment 2012; Vol. 16: No. 49

117

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Lamb et al. under the terms of a commissioning contract issued by the Secretary of State for Health. 
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that 
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.

Appendix 11  
Final trial proposal

1.1 Definition of terms used in 
the brief

The term whiplash-associated disorders (WAD) is 
used variously in the literature. The Quebec Task 
Force definition is internationally recognised and 
the most widely used definition, and the one we 
will use for this trial (Spitzer, 1995). Whiplash is 
the mechanism of injury (acceleration–deceleration 
injuries usually in the frontal plane), whiplash 
injuries are the soft tissue injuries that result and 
WAD describes the pattern of symptoms that 
arise (see Table 1). A further term, late whiplash 
syndrome, is used to describe the chronic 
complications of whiplash that occur in the 
minority of patients.

The brief requests a trial of non-surgical, non-
pharmacological treatments of WAD, applied 
within the first 6 weeks of the injury. Treatment 
should be targeted at rapid alleviation of acute 
symptoms, and importantly, prevention of late 
whiplash syndrome. The alternative would be a 
‘wait and see approach’, targeting late whiplash 
syndrome once it was established and leaving 
acute symptoms to resolve naturally. Research 
from the chronic pain and whiplash literature 
strongly supports a preventive approach (Waddell 
et al. 1996). The term active treatment covers a 
wide range of treatment options, from advice to 
promote return of normal activity (as for example 
in the recently published The Whiplash Book) to 
interventions such as physiotherapy, psychological 
counselling or multi-modal rehabilitation.

Protocol version 2 –  
6 April 2004 MREC changes 
incorporated

Project Title: Managing Injuries of the Neck Trial 
(MINT): a multi-centred randomised controlled 
trial of education and advice versus a targeted 
intervention to prevent late whiplash syndromes.

1. How the project has changed 
since the outline proposal was 
submitted
The study team has met on several occasions. 
We have: (1) addressed the issues raised by 
the board at the outline stage; (2) undertaken 
extensive searching for reviews and trials and 
of the National Research and other registers to 
investigate if any new trials are underway. We 
have considered the findings of the Cochrane 
Review of methods to promote postal follow 
up; (3) gained formal agreements from A&E 
consultants, physiotherapists and R&D managers 
in over 15 hospitals who would take part in the 
trial; (4) conducted a national survey of current 
practice for whiplash injuries in over 350 UK 
A&E departments to guide our decision-making 
and audited information leaflets on whiplash 
provided by over 60 departments; (5) estimated 
the numbers of whiplash injuries at clinical sites to 
specify recruitment targets; and (6) Drs Joseph and 
Griffiths have joined the team.

TABLE 1  Case definitions of whiplash-associated disorder to be used in the trial (Spitzer 1995)

WAD Grade 0: No neck complaints or signs
WAD Grade I: Complaint of pain, stiffness or tenderness, but no physical signs
WAD Grade II: Complaint of pain, stiffness or tenderness, and musculo-skeletal signs (decreased range of motion, 

point tenderness, etc.)
WAD Grade III: Compliant of pain, stiffness or tenderness and neurological signs (decreased or absent deep tendon 

reflexes, weakness and sensory deficits). Could also have musculo-skeletal signs
WAD Grade IV: Fracture or dislocation
Late whiplash syndrome: presence of pain, restriction of motion or other symptoms at six months or more after the 
injury, sufficient to hinder return to normal activities such as driving, usual occupation and leisure
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2. Existing research
Background
The annual cost of whiplash injuries to the 
UK economy was £2,553 million (1990 prices), 
representing about 18% of the total costs of all 
road traffic accidents and 0.4% of the Gross 
Domestic Product (Galasko, 1998). The average 
time off work for WAD was 81 days. Health services 
costs are considerable, with physiotherapy costs 
representing a substantial component of health 
care expenditure (Spitzer 1995). Late whiplash 
syndrome is estimated to occur in 30% of patients 
(Mayou et al. 2002) and it is generally accepted, 
although a minority, the patients who progress to 
having chronic symptoms generate the majority of 
costs (Galasko 1998). From a societal perspective, 
prevention of chronic symptoms is a priority in 
terms of return to full work and pre-injury quality 
of life. Rapid, symptomatic relief is likely to be a 
high priority for NHS users.

The Quebec Task Force 
recommendations, systematic reviews 
and trial evidence
Despite whiplash being a common injury, there 
are virtually no good quality trials upon which 
to base recommendations for practice. Expert 
opinion dominates. In 1995 the Quebec Task 
Force (QTF) undertook an extensive review and 
expert consensus exercise. The conclusions were: 
(1) there was insufficient evidence to support the 
use of treatments currently used for WAD; (2) 
promoting activity in the early stages was probably 
the most effective way forward; (3) soft collars are 
not helpful; (4) physiotherapy was a very common 
treatment, but required rigorous evaluation 
because of the high costs. The Cochrane Review 
of Conservative Treatments for Whiplash drew 
similar conclusions (Vergangen et al. 2002). The 
QTF proposed a clinical pathway in which patients 
are given advice and education at the initial 
contact, and then reviewed at 3 weeks. At this 
point, patients with persisting symptoms would be 
provided with more intensive treatment by health 
professionals experienced in the management of 
whiplash. We believe that the stepped care clinical 
pathway proposed by the QTF is the model most 
likely to yield a cost-effective strategy for WAD and 
is the clinical approach we have chosen for this 
trial. The QTF did not make recommendations 
about the treatments that should be used.

A subsequent review has reported little progress 
in the literature in terms of trials (McClune et al. 
2002). The authors suggested that psychological 
risk factors predominate as risk factors for poor 

outcome, and argue that advice to resume normal 
activity, using a cognitive-behavioural approach, 
is the treatment of choice for early management 
of whiplash. The review was used to develop The 
Whiplash Book (HMSO 2001). The review can be 
criticised because it has been selective in it’s use 
of evidence. Subsequent systematic reviews of 
risk factors for poor outcome have shown that 
physical and psychological factors carry equivalent 
amounts of risk for poor outcome (Pietrobon et 
al. 2002). Also 11 out of 12 references used to 
support early activity and key health promotion 
messages were from the field of low back pain 
or other chronic conditions. Implementation 
without research would require a leap of faith to 
be confident that lessons learnt in the field of sub-
acute and chronic LBP, and on which The Whiplash 
Book is based, are transferable to acute whiplash 
injuries. There are notable differences between 
the conditions in terms of the mechanism of injury 
and psychological consequences, and between the 
advice delivered in the booklet and that given by 
most A&E departments. For example, phobic travel 
anxiety and other psychological manifestations of 
shock occur in about 50% of people after whiplash 
(Mayou 1996, 2002), but are rarely, if ever, 
reported in the low back pain.

Physiotherapy includes hot and cold therapy, 
electrotherapies, mobilisation, manipulation, 
exercise (of many different kinds), and traction. If 
a causal pathway between pain and zygoapophyseal 
joint dysfunction, limited range of motion and 
long-term disability is assumed (and as is suggested 
by the epidemiologic literature, Bodguk 1999), 
spinal mobilisation and exercises to improve 
range of motion should be effective treatments. 
There is good quality trial evidence to support 
the effectiveness of mobilisation and exercise 
in the management of chronic neck pain (e.g. 
Hoving et al. 2002; Evans et al. 2002; Kjellman et 
al. 2002). A review of the evidence for whiplash 
outcomes concluded that there was moderate 
quality evidence for exercises and mobilisations 
commonly used by physiotherapists (Sagit-Barat 
2003). However, this review has to be interpreted 
with caution. The conclusions are based on three 
trials, all of which reported short term outcome, 
had sample sizes of less then 60 patients, did not 
undertake an intention to treat analysis, and failed 
to ensure blinding of investigators involved in 
the collection of outcome data. Our proposal for 
a well-designed trial, if funded, that will make a 
significant contribution to improving knowledge of 
effective treatments for whiplash.
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Risk factors for developing chronic 
whiplash syndrome and information for 
the choice of sub-groups

The brief requests a sub-group analysis, which 
requires an understanding of prognostic factors. In 
the UK about 30% of people with whiplash develop 
chronic symptoms (Mayou 1996, 2002). Estimates 
vary by the origin of the study and the outcomes 
studied. Age, gender, and severity of physical 
symptoms in the early post injury stage predict 
outcome at 6–12 months. People with severe 
physical and psychological signs are twice as likely 
to experience a poor outcome; for chronic neck 
pain this rises to seven times more likely (reviewed 
by Pietrobon et al. 2002). More recent studies have 
focused on the psychological factors, identifying 
anger, blame and pre-existing life stresses to be 
important (Sullivan et al. 2002). Few studies have 
examined the effect of physical and psychological 
factors in the same cohort, but it is likely that 
the resolution of pain is critical to alleviation of 
psychological symptoms (Wallis et al. 1997). There 
have been no studies of the interaction between 
prognostic factors and treatment outcomes in a 
randomised trial.

Compensation
Indications that WAD and late whiplash syndromes 
are influenced by litigation arise from a variety of 
sources. A change from tort to no-fault insurance 
in Saskatchewan resulted in a significant reduction 
in late whiplash syndrome (Spitzer 1995). Schrader 
et al. (1996) suggested the low incidence of late 
whiplash syndrome in Lithuania was due to a lack 
of financial incentive. More recent research has 
suggested that expectations of the outcome of 
whiplash vary across cultures because of differences 
in litigation systems (Ferrari et al. 2002). These 
suggestions have been heavily rebuffed on the 
basis of poor study methods, persuasive evidence 
for a biomechanical mechanism of injury that can 
result in chronic pain (Bodguk, 1999), and studies 
that show pain does not resolve once litigation is 
resolved (e.g. Pennie and Agambar 1991). The issue 
is unresolved.

4. Research objectives

1. To estimate the clinical effectiveness of a 
stepped care approach over a 12 month period 
after an acute injury. 
1.1 Step One: The Whiplash Book versus usual 

care advice in Accident & Emergency.
1.2 Step Two: In patients with symptoms 

persisting at 3 weeks (WAD Grades I-III), 
supplementary treatment comprising 

either a package of physiotherapy 
treatments and reinforcement of advice 
versus reinforcement of advice provided at 
the initial A&E contact only.

1.3 The combined effect of the various 
treatments using a 2 by 2 factorial design.

2. To estimate the clinical effectiveness in pre-
specified sub-groups of patients – those with 
prior neck problems, psychological or physical 
risk factors for poor outcome, and those 
seeking compensation.

3. To estimate the costs of each strategy including 
treatment and subsequent health care costs 
over a period of 12 months and to estimate 
cost-effectiveness.

5. Research methods

Summary: A 2 × 2 factorial randomised controlled 
trial to enable the estimation of a stepped care 
approach to the alleviation of acute symptoms of 
WAD, and prevention of late whiplash syndrome. 
We will compare two advice interventions; usual 
care advice and The Whiplash Book, provided at the 
first A&E contact. Patients will be reviewed three 
weeks later, and those with unresolved symptoms 
(WAD Grade I-III) will be asked to continue their 
treatment in the framework of an individually 
randomised controlled trial of a physiotherapy 
package versus reinforcement of the advice 
originally provided. The physiotherapy package 
will include pre-specified treatments for pain, 
motion and psychological risk factors for poor 
outcome. We will include a sub-group analysis to 
determine if the treatments are more effective and 
cost-effective in people with one or more symptoms 
associated with poor outcome. The sub-groups will 
be [1] physical risk factors for poor outcome (WAD 
Grade III injuries) [2] psychological risk factors e.g. 
anger or phobic travel anxiety and/or [3] neck pain 
in the six months prior to the injury. We will also 
examine the role of compensation as a predictor of 
poor outcome. Sample size requirements have been 
estimated with care to reflect the power needed 
to account for clustering, main and interaction 
effects, and sub-group analyses, and the proposal 
includes a cost and cost-effectiveness analysis. We 
will require a minimum of 8 departments, 4 of 
which have been cluster randomised to usual care 
advice, and the remainder of which have been 
cluster randomised to The Whiplash Book advice 
intervention. We have an extensive and established 
network of A&E departments across the UK (> 15) 
willing to participate in research. We have already 
gained formal agreements from sufficient A&E, 
physiotherapy and R&D departments to ensure 
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that we can achieve our recruitment targets, with 
the capacity to increase the number of departments 
if needs be. All treatments will be delivered to a 
defined standard. The trial team will provide a 
training programme to A&E departments and to 
the physiotherapy departments. Outcomes will be 
measured over a 12-month period using postal 
questionnaires. An economic evaluation will run 
prospectively alongside the trial.

6. Study design, approach and 
randomisation

Design: A multi-centred randomised controlled 
trial with blinded assessment of outcomes. We will 
compare:

1. The Whiplash Book versus usual care and advice 
in A&E using a cluster randomised trial

2. If symptoms persist at 3 weeks, the 
effectiveness a package of physiotherapy 
treatments versus reinforcement of the 
advice as supplementary treatments using an 
individually randomised trial.

3. The combination of different approaches to 
advice and follow-up treatments using the 
principles of factorial design.

Setting: Treatment and recruitment will occur in 
NHS hospitals. A summary of the departments 
who have indicated they are willing to participate 
is given in Appendix 1. The trial simulates the 

most likely service delivery model if the treatments 
were found to be effective. The A&E departments 
have been selected because: (1) they are committed 
to participating in research and have a nominated 
a lead clinician who is prepared to take an active 
role in implementing the study at their site; (2) 
the volume of patients attending with whiplash 
injuries is more than adequate to ensure that we 
can achieve our recruitment targets; and (3) there 
is a lead physiotherapist who is prepared to take an 
active role in implementing the study at the site. 
The departments are in the North West, South 
West and West Midlands.

Inclusion criteria: All people who attend A&E with 
a whiplash injury of less than 6 weeks duration (as 
specified in the brief) will be invited to participate 
in the trial. Patients must be considered able to 
give informed consent to participate in the trial.

Exclusion criteria: Age less than 18 years. Fractures 
or dislocations of the spine or other bones. Head 
injuries (Glasgow Coma Score 12 at the time of 
the accident). Admission to in-patient services as a 
result of the accident. Severe psychiatric illness.

Identifying potential participants: Clinicians working 
in A&E will provide all people presenting with 
acute whiplash (of less than 6 weeks duration) with 
information about the trial as well as education 
and advice, at their first attendance. A standard 
approach will be instituted across all A&E 

All whiplash injuries attending
A&E approached to participate

n = 8 departments
≈4800 patients in total

UCA
4 departments

WBA Cluster randomisation
of department

Review Review
3-week telephone
or clinic review

WAD grade I–III = yes WAD grade I–III = yes

Follow-up at 3, 6 and 12 months for all participants

If no symptoms
for follow-up only

Physiotherapy
and

reinforcement

Reinforcement
of UCA only

Physiotherapy
and

reinforcement

Reinforcement
of WBA

Individually
randomised
at each site

FIGURE 1 Study design.
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departments based on our experience of running 
previous trials. We will develop a short pro-forma 
that serves two purposes (1) collection of routine 
core clinical data set in a tick box format (2) A 
tick box to ensure that clinicians have provided 
potential participants with the trial information 
pack and a brief explanation of the trial. One copy 
of the form will be filed to the medical notes as 
a treatment record and a second copy is passed 
to the research team (with the patients consent) 
to notify them that a patient has been asked to 
participate in the trial. Provided that the clinical 
centres are involved in the development of the 
pro-forma, we have found this system to work 
well and once embedded in the system, to act as a 
reminder to invite patients into the trial. We are 
also able to check against routine attendance data 
to ensure that all people with whiplash injuries 
have been approached. An appointment will 
be made for patients to attend a review clinic at 
3 weeks after the injury, using the normal A&E 
scheduling for follow up. The clinic will be run 
by a research physiotherapist, who will assess the 
patient’s progress, confirm that they are eligible 
for the supplementary treatments and wish to 
participate in the trial. If so, the physiotherapist 
will gain informed consent, re-affirm the site-
specific advice provided to all participants in A&E, 
arrange for randomisation and any other trial 
treatments and complete the on-study forms. We 
will telephone to confirm the time of attendance 
at the follow up clinic a couple of days prior to the 
clinic. If participants have no on-going symptoms 
they need not attend. Patients who indicate that 
they do not wish to participate in the study at the 
initial contact will be scheduled for follow up in 
accordance with local policy. Reasons for declining 
to participate in the trial will be recorded, along 
with age, sex, ethnicity, and severity of whiplash 
associated disorders (using the QTF classification) 
of all people approached to allow an assessment of 
the generalisability of the study results.

Consent and ethical committee approval: Patients will 
receive usual care advice or The Whiplash Book 
advice without giving consent. This is the standard 
and accepted method for cluster randomised trials 
(Edwards SJ et al. 1999). All patients will receive 
an information letter and pack explaining the 
trial at their first A&E attendance and requesting 
their consent to postal questionnaire follow up 
over the next 12 months. They will be informed 
of the second phase of the trial (giving at least 
two weeks before they would be approached for 
participation). As the majority of A&E departments 
in the UK currently follow up patients in one form 

or another (sometimes in primary care), patients 
will be scheduled an appointment to attend a 
review clinic to have their symptoms re-assessed. 
The second phase of the trial will be re-iterated at 
the review clinic. All participants will be asked to 
give informed consent to enter the trial, and for 
access to their medical records. MREC approval 
will be sought from the West Midlands region, the 
next meeting being in September 2002.

Randomisation method: A&E departments will 
be randomised to usual advice or The Whiplash 
Book using a pre-prepared, computer generated 
randomisation list and procedures to ensure 
allocation concealment. For the randomisation to 
physiotherapy or reinforcement of advice we will 
use a telephone registration and randomisation, 
stratified by site. Allocation concealment, which 
shields people who enter patients into a trial from 
knowing future allocations, will be ensured by 
using a remote computer generated randomisation 
system that is independently administered and 
quality controlled. In the situation where family 
members or close relatives are eligible for the 
second stage of the study, these ‘units’ will be 
randomised to one arm of the trial, and this will be 
accounted for in the analysis.

7. Intervention protocols

Educational package: Usual care advice (reference 
group) or The Whiplash Book: We have undertaken 
a survey to determine current practice in A&E 
departments. The most popular form of treatment 
is advice, but the content and quality of the advice 
varies. The most common form of advice is to take 
analgesics and gradually increase movement of the 
neck (over 90% of departments use this approach). 
Some departments use soft collars as well, 
suggesting that they should be removed and neck 
exercised on a regular basis (also reported by Holt 
and Logan 2003). Most advice sheets are explicit 
in encouraging patients to pursue a claim, the 
incentive being that A&E departments can claim 
back costs through the Department of Health 
Compensation Recovery Unit and generate income 
through sponsorship from local Law firms. None 
contain information on the range of symptoms 
to be expected or the prognosis of whiplash. The 
Whiplash Book is quite different. It uses a psycho-
educational approach to [1] deliver positive, 
although not necessarily accurate messages about 
prognosis, promoting the message that pain 
(including radicular pain) is nothing to worry 
about. [2] Promotion and guidance on getting back 
to work and normal activities early [3] Excludes 



Appendix 11

122

information on pursing claims or sponsorship 
from Solicitors [4] Recommendations about 
physical activity, exercise and self-management of 
symptoms.

In all other respects, the advice interventions 
will be same and will be implemented using an 
organisational approach. All A&E clinicians and 
support workers will be trained in the advice 
approach to ensure consistency. The general 
practitioner is an important link in the system, 
and will receive a faxed communication outlining 
the advice. The organisational approach has been 
the most successful method of introducing clinical 
guidelines (Grimshaw et al. 1993). This approach 
was used to introduce The Back Book (on which 
The Whiplash Book is based) in to primary care as 
part of the UK – Back Exercise and Manipulation 
Trial (Underwood et al. in press). All patients 
will be offered a review of their symptoms at 
3 weeks. Expert opinion and epidemiologic 
evidence suggests that this is the optimal time 
point for review (Spitzer 1995). If there are 
persistent physical symptoms (WAD I–III), and/
or psychological symptoms (anger, phobia, 
depression or anxiety) participants will be eligible 
for supplementary treatment and the second phase 
of the trial.

Supplementary treatment – the physiotherapy 
package: In addition to the reinforcement of 
advice, participants who are randomised to 
the physiotherapy package will have up to six 
sessions of therapy, over a 6-week time period. 
The physiotherapy package will be delivered by a 
therapist who is independent of the recruitment 
and randomisation procedures. Physiotherapy 
is a multi-component intervention, and we will 
therefore follow the guidance of the MRC for the 
design of trials of complex interventions (MRC, 
2000) in ensuring that adequate documentation 
is assured. In particular, the components of the 
intervention will be described in a training and 
reference manual. We will adopt a standard and 
pre-specified approach across sites and monitor 
treatment quality by observing a random sub-
sample of the treatment sessions. The choice of 
physiotherapy treatments has been made using two 
principles: (1) there is evidence that the treatments 
are effective for chronic neck dysfunction and 
are likely to be effective for whiplash injuries, 
based on expert opinion or limited trial evidence 
(see section 4); and (2) The treatments target 
established and potentially modifiable risk factors 
for developing late whiplash syndrome, including 
restrictions of motion, persisting or radicular pain, 
and adverse psychological reactions to the injury.

The treatments will be:

1. Mobilisation (gentle manipulation) of the 
cervical spine according to Maitland (1984).

2. Stretching exercises to increase range of 
motion of the cervical spine according to 
Kisner et al. 2002.

3. A cognitive behavioural approach to treatment 
delivery, as this has been found to be highly 
effective in physiotherapy for other painful 
conditions (e.g. Klaber Moffet et al. 1999). 
The approach will promote self-management 
using: (1) patient education to counter negative 
beliefs about whiplash, highlight inactivity 
and over activity cycles; (2) use of cognitive 
re-structuring techniques to improve pain 
management, coping and pacing skills; and 
(3) graded physical activity programme 
and exposure to activities (such as driving). 
Physiotherapists will be trained to recognise 
and deal with phonic travel anxiety and anger. 
We will train physiotherapists in the trial 
treatment package, and this will take no longer 
than one day.

Co-interventions: It is possible that participants 
or GPs will seek other forms of treatment during 
the follow up period. If the early provision of 
physiotherapy and/or advice is effective, this 
should be evident in a reduction in additional 
treatments. It would not be ethically acceptable to 
constrain the use of other treatments. Therefore, 
their use including changes in the amount or 
types of analgesia used, use of physical treatments 
(osteopathy, chiropractic or physiotherapy), 
alternative therapies, or referral to secondary care 
services will be monitored as a treatment outcome 
and considered in the final analysis.

Contamination: The advice trial has been designed 
as a clustered randomised trial to minimise the 
problem of contamination. The Department 
of Health is currently promoting The Whiplash 
Book, and we will co-ordinate with their team to 
minimise contamination. We do not anticipate that 
this will be a problem; only 1% of departments 
are using the booklet. Many departments report 
difficulties in funding the provision of a booklet to 
each patient. We are confident the physiotherapy 
package we are proposing is not currently used 
in acute whiplash. Therapists who administer the 
physiotherapy package will be asked to restrict 
their clinical contact with whiplash cases to those 
recruited via randomisation to the physiotherapy 
arm at the second stage. All departments have 
the capacity to ensure that non-trial participants 
or those randomised to other arms are allocated 
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to therapists who have not been on the training 
programme. Services will be monitored in each 
locality to monitor for and overcome any potential 
problems with contamination. The selection of 
effect size for the trial accounts for the possibility 
that a minority of patients may seek additional 
physical treatments such as chiropractic. This 
is usual for pragmatic trials in this field. Any 
treatment provided for whiplash in addition to 
the defined trial treatments will be identified, and 
accounted for as outcome in the analysis.

8. Baseline assessment and 
explanatory variables

A minimum data set will be collected from all 
patients using the clinical proforma described. 
We will seek consent to take a minimum data 
set at initial contact when the patients are 
informed of the trial. The minimum data set will 
include patient’s age, sex, and injury severity [as 
determined by the Quebec Task Force guidelines 
(Spitzer 1995)], a simple psychological screen, 
and history of previous neck problems. We are 
confident that will be able to reach agreement 
with the Multicentre Research Ethics Committee 
for this activity, as this would be in accordance 
with normal practice for cluster randomised 
trials (Edwards SJ et al. 1999). These data will be 
provided in an anonymised format by the A&E 
departments. This system has worked successfully 
in previous trials.

9. Outcome measures

Outcome measures will be timed from the initial 
contact in A&E. We will request that all trial 
treatments should have been given within the 
first three months of the first A&E attendance. 
Our clinical collaborators in physiotherapy do 

not anticipate this to be a problem; they have 
reserved slots exist for acute injury management 
and some of the centres provide an acute injury 
management service within A&E. The outcomes 
for the trial are detailed in Table 2. The total 
outcome measurement package that trial 
participants will have to complete includes 1 × 10 
item scale (items answered on a yes/no basis), 
1 × 36 item, 2 × 3 item scale 1 × 5 item scale, 5 single 
item questions and should take between 15 and 
25 minutes to complete.

Primary outcome: Return to normal function after 
the whiplash injury. We will measure this in two 
ways. Firstly, using the Neck Disability Index 
(NDI). The NDI is a self-completed questionnaire 
that has been used successfully in a postal format 
in trials of neck treatments (e.g. Hoving et al. 2002; 
Rosenfeld et al. 2000). It assesses pain-related 
activity restrictions in 10 areas including personal 
care, lifting, sleeping, driving, concentration, 
reading and work. In a recent systematic review of 
outcome measures for neck conditions (Cote et al. 
2001), the NDI was considered to be the industry 
standard for trials – having been validated across 
a range of studies and broad spectrum of neck 
conditions. It has good reliability and is responsive 
to change in clinical status (Cote et al. 2001). 
Importantly there is consensus that a minimal 
clinically importance difference lies in the range 
of 3–5 percentage score points, with a standard 
deviation of about 8% (e.g. Cote et al. 2001; Riddle 
et al. 1997). In studies of chronic neck problems, 
the item on driving is often missed because 
many patients are not regular drivers. We do not 
anticipate this being a problem in this trial since 
most injuries will have been sustained through a 
vehicular accident. We will also ask participants 
to estimate the time to recovery of key milestones 
including return to usual pre-injury occupation, 

TABLE 2

Domain Measures Details
Time points
(months)

Function Primary Neck Disability Index
Time to return to work and 
normal activities (including 
driving

Self-completed questionnaire, postal
Self-report questionnaire 
supplemented by calendar

3, 6, 12
3, 6, 12 

Symptoms Secondary Cervical Spine Outcomes 
Questionnaire 

Self-completed questionnaire, postal 3, 6, 12

HR-QoL Secondary SF36 Self-completed questionnaire, postal 3, 6, 12

Satisfaction Secondary Single item rating Self-completed, postal 3, 6, 12

Economics Resource use questionnaire
EQ-5D (health utility)

Self-completed questionnaire, postal
Self-completed questionnaire, postal

3, 6, 12
3, 6, 12
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driving and leisure activities. We have developed a 
system of bespoke calendars to remind participants 
to record the dates of key milestones in the 
recovery process and are currently investigating 
their effectiveness. Our data so far suggests that it 
is helpful. We will also ask participants to report at 
each assessment interval the degree to which they 
have been able to return to their normal activities, 
recognising that many individuals return to 
sport, light work or driving but at a reduced level 
(according to Kasch et al. 2001).

Secondary outcomes: We have been guided in our 
selection of measures by the HTA monograph 
authored by Fitzpatrick et al. 1999. We have 
included additional measures to assess generic 
health related quality of life, and to address any 
potential inadequacies in the primary outcome 
measures. The NDI is very similar in construct to 
measures used in low back pain research, where 
it has been found on occasion, that focusing 
assessment only on pain-related activity limitation 
can be restrictive (Hovin et al. 2003). For instance, 
many patients experience significant levels of pain, 
with no activity restriction. Likewise, some patients 
perceive stiffness and difficulty to move as opposed 
to pain.

Cervical Spine Outcomes Questionnaire (BenDebba 
2000): Is designed to capture changes in symptoms 
resulting from treatment. The items include 
stiffness, dizziness, memory, feelings, self-
confidence, jaw pain, vision and soreness. These 
items are rated on separate scales, summed to 
provide an overall score. Although a relatively new 
measure, we recommend that it should be included 
to ensure the range of possible disease specific 
outcomes can be captured. We will undertake a 
formal and comparative assessment of the various 
measures at the end of the trial to contribute to the 
design of efficient trials in the future.

SF36: A 36-item measure of health-related quality 
of life (HR-QoL) (Jenkinson et al. 1999). We will 
use the physical role sub-scales to further quantify 
changes in normal occupation, as well as the 
total score to reflect the broader impact that the 
treatments might have on HR-QoL. The SF36 has 
performed well in trials of spinal pain and is more 
sensitive than the SF-12 (Bombardier et al. 2001).

Patient rated response to treatment, satisfaction and 
need for further treatment: Patients will be asked 
to rate whether they have improved, declined or 
remained the same as a result of treatment. They 
will be asked ‘How satisfied are you with your 

overall care for your neck?’ (Evaluated using a 
five point scale ranging from extremely satisfied, 
to extremely dissatisfied), and to provide an 
indication of whether they consider they need 
further treatment (Kasch et al. 1999).

EQ-5D: In order to conduct an economic 
evaluation, it will also be necessary to have a single 
index measure of health status differences. The 
EQ-5D is currently the best available measure 
(Williams, 1995). It measures health on five 
dimensions and a tariff is available for deriving a 
single utility score.

Resource use: Will be monitored for the 
economic analysis. A short questionnaire will be 
administered at pre-defined assessment intervals. 
It will ascertain whether participants have had 
additional hospital treatment for their whiplash 
injury in the intervening period, specifying 
whether this was NHS or private treatment paid 
for by the individual or insurance provider; any 
GP consultations; and any manipulation, massage 
etc. which they have received during this period. 
Participants will also be asked about the number 
and types of any medications and treatments 
during the previous 4 weeks, including pain-
relieving medications. Participants will be asked 
to distinguish between prescription and out-of-
pocket expenses. We will use a structured closed 
questionnaire to ascertain these data, based on a 
questionnaire that has been modified from trials of 
low back pain treatments (Oxfordshire Low Back 
Pain Trial and UK-BEAM). Patient self-reported 
information on service use has been shown to be 
accurate in terms of intensity of use of different 
services (Van de Brink M et al. 2000).

The assessment intervals (detailed in Table 2) have 
been selected to balance between the possibility of 
questionnaire fatigue and recall bias. We will only 
ask whether participants have pursued and settled 
on a compensation claim at 12 months to avoid 
contamination.

10. Blinding to allocation and 
outcome measures

An independent research assistant will be 
responsible for mailing follow up questionnaires, 
and for entering responses onto a computer. S/
he will not have been involved in the recruitment 
or randomisation processes. Blinding of the 
intervention will be maintained until final 
analysis of the data has been completed. The only 
exception to this rule will be if the data monitoring 
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committee require unblinded data, and in this 
circumstance, only the independent Chairperson 
will be aware of assignments.

11. Missing data

There are three levels at which data might not be 
forthcoming: patient’s withdrawal, loss of patients 
to follow-up and incomplete responses from 
individual questionnaires.

Handling withdrawals: Participants will be free 
to withdraw from the trial at any time. Where 
possible reasons for withdrawal will be ascertained, 
including dissatisfaction with the treatment 
provided.

Potential problems with loss to follow up: Estimates 
from 2 recent trials of spinal treatments in 
community dwelling samples suggest that loss 
to follow up will be approximately 20–25% at 
12 months (UK-BEAM and the Oxfordshire Low 
Back Pain Trial). We will use postal questionnaires 
at 1 month to ‘imprint’ and minimise loss to follow 
up, and institute a system of reminder letters and 
telephone calls to contact people who do not reply. 
We have studied the Cochrane review of methods 
to promote postal follow up carefully (ref). We 
have noted a number of strategies to promote 
follow up, including using recorded mail delivery 
for reminder questionnaires. We will adopt a 
strategy of two questionnaires being sent 1st class 
in standard mail, with a personalised letter and 
including a stamped addressed reply envelope 
(not pre-paid). The third reminder will be sent 
by recorded delivery, and finally if needed a 
telephone call from the research office to ascertain 
a core set of data over the telephone.

Questionnaires: Questionnaires will be designed 
to minimise this possibility of systematic missing 
responses (e.g. avoidance of double sided 
photocopying). The SF36 includes guidance on 
imputing missing values. For other measures we 
will use appropriate statistical methods (Schafar 
1997). In the pilot phase of the study we will 
assess patterns of missing data, and rectify 
any problems with individual item response to 
questionnaires. For data relating to resource use 
and complications, we will gain consent at the 
beginning of the study to access patient records. 
These can provide additional information where 
participants are lost to follow up and will be used 
to assess whether data are missing at random, and 
to develop test assumptions about the patterns of 
missing data.

12. Sample size estimates
Choice of treatment effect size: Increasingly it is 
recognised that advances in modern health care 
are most likely to yield moderate improvements, 
but in the context of highly prevalent conditions 
such as whiplash, these are worthwhile (Peto & 
Baigent 1998). For the primary end-point of NDI, 
the estimated standard deviation is 8 and we wish 
to detect a difference of 3 points between groups 
would be considered clinically important. This 
translates into an effect size of 0.375 (moderate 
size). This is the difference we wish to detect 
both for the comparison of advice interventions, 
and for the physiotherapy versus reinforcement 
of advice. For subgroup analysis, we are only 
interested in large differences, and are interested 
in detecting differences between the treatment 
effects in the subgroups of twice this magnitude. 
We have enough power for secondary endpoints at 
comparable effect sizes.

Power: We have selected a power of 90% 
recognising that economic analyses can require 
greater power. Based on the experience of previous 
trials, the number of participants we intend to 
recruit should be adequate for the purposes of the 
economic analysis (Torgerson & Campbell 2000).

Alpha: We have selected p = 0.01 because of the 
need for a definitive trial.

Loss to follow up: We are assuming a worst case 
scenario of loss to follow up of 30%.

Sample size calculation
Main effects: For the individually randomised 
component of the trial (i.e. physiotherapy versus 
reinforcement of advice), we wish to detect a 
difference of 3 points on the NDI scale, with 
a standard deviation of 8, at alpha = 1%, and 
power of 90%. This will require 211 in each 
group (Pocock, 1983). The comparison of 
advice interventions is cluster randomised, so 
the numbers need to be larger. Assuming an 
intra-cluster correlation co-efficient of 0.02, 
and an average of 350 patients per centre gives 
an inflation factor of 7.98 (Eldridge and Ashby, 
2000), leading to a sample size of 1683 in each 
group, or 4 clusters randomised to each group. 
To allow for loss to follow up of 30%, the initial 
recruitment needs to be inflated by 1/0.7 = 1.43, 
giving 2407 per group (from 4 centres) for the 
advice comparison, and 300 per group for the 
comparison of physiotherapy versus reinforcement 
of advice. It is logistically easier and more efficient 
to deal with a smaller number of larger clusters, 
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we have the luxury of being able to add in more 
clusters in the event that recruitment rates fall 
below the expected. For example, if each centre 
were to recruit 100 patients, the inflation factor 
would be 2.98, giving a total sample size of 628 per 
group (900 with loss to follow up). Although this 
would cost less in terms of patient follow up, the set 
up and cluster maintenance costs would be greater.

Subgroup analysis: To test for the existence of 
modest interactions between subgroups increases 
the required sample size. A recent HTA report 
(Brookes et al., 2001) gives details and shows that 
to detect interactions twice of the main effect 
requires no increase in sample size, provided the 
subgroups are of equal size. However, to detect an 
interaction equal to that of the main effect would 
necessitate quadrupling sample sizes, which seems 
infeasible. Although the main effects are powered 
at a significance level of 1%, a significance level of 
5% is adequate for subgroups, which at 90% power 
requires 1189 per group for trial 1 and 149 per 
group for trial 2. Because our subgroups of interest 
are determined from observational factors, equal 
size subgroups will not, in general, be the case. 
A conservative inflation is to use 0.5/s, where s is 
the proportion in the smaller of the subgroups. 
The most extreme distribution of the subgroups 
proposed in 70%/30% (for example, for claimants 
and those with previous neck pain), leading to an 
inflation factor of 0.5/0.3 = 1.7. Thus the sample 
sizes planned for the main effects will more than 
suffice for the subgroup analyses proposed.

Pragmatic approach: We have used conservative 
estimates in calculating the sample size, both 
in terms of the treatment effect, power and 
statistical significance and have based our plans 
on recruiting up to 4800 attendees to the advice 
comparison, and 600 participants to the second 
phase. The assumptions underlying the power 
calculation will be monitored by the DMEC at pre-
defined time-points throughout the trial, and the 
sample size adjusted accordingly. Changes to the 
sample size are unlikely, but will be made only with 
HTA approval.

13. Statistical methods and 
planned analyses

The analysis will be conducted as intention to 
treat. All patients will be analysed in the groups 
to which they were randomised, regardless of the 
treatment that they may have eventually received. 
An analysis of all people who completed the trial 
will be undertaken, and in addition, a sensitivity 

analysis will be undertaken to assess the range 
of potential biases that could result from loss to 
follow up or withdrawal. Numerical and graphical 
summaries of all the data will be compiled, 
including a detailed description of missing data at 
the questionnaire and individual level. Estimates of 
treatment effect will reported with 95% confidence 
intervals, and the numbers needed to treat.

We will make the following comparison:

1. The Whiplash Book versus standard advice
2. physiotherapy package versus reinforcement of 

the advice
3. whether there is an interaction between The 

Whiplash Book and physiotherapy
4. whether there are interactions with predefined 

subgroups (compensation, severe physical 
symptoms (yes/no), adverse psychological 
reactions (yes/no) and pre-existing neck pain).

For (1) we will compare all individuals within 
clusters with The Whiplash Book versus all 
individuals within clusters with standard advice, 
IRRESPECTIVE of whether or not they were 
subsequently randomised to physiotherapy 
package/ not, or to what they were randomised. 
For analysis we will use linear or logistic regression 
models or survival analysis (depending on the 
outcome).

For (2) We will compare all individuals randomised 
to physiotherapy package versus all those 
randomised to control IRRESPECTIVE of book/ 
advice cluster. For analysis we will use linear or 
logistic regression model or survival analysis 
(depending on the outcome), stratified by cluster, 
with random effects for therapist.

For (3) and (4) we will use the same individuals as 
for (2) and build on that hierarchical analysis by 
incorporating a booklet/physio interaction term.

Area under the curve will be used to summarise 
NDI outcomes over the 1-year period, using last 
value carried forward for those lost to follow up.

14. Economic analyses

Estimates of cost consequences: Whiplash-associated 
disorders will have a range of direct healthcare 
cost consequences, in both the primary and 
secondary care sectors, as well as indirect cost 
consequences depending on whether or not 
hospitals can claim for the cost of care through 
the Hospital Compensations Mechanism (i.e. when 



DOI: 10.3310/hta16490 Health Technology Assessment 2012; Vol. 16: No. 49

127

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Lamb et al. under the terms of a commissioning contract issued by the Secretary of State for Health. 
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that 
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.

patients make a compensation claim). There are 
also consequences for patients and society, in terms 
of personal expenditure and return to work. The 
costing study will therefore take a broad societal 
perspective and seek to estimate any differences 
in these various costs incurred by different trial 
groups. This will enable costs and consequences to 
be compared from various perspectives, including 
a societal one and a health care perspective. 
The latter is likely to be of more interest to NHS 
decision-makers.

The cost of different interventions (educational/ 
treatment) will be determined to include staff 
time, capital costs, consumables, overheads etc. 
NHS service use associated with each patient 
management pathway will be collected across study 
sites. Where participants are lost to follow up, 
patient records will be used to assess whether data 
are missing at random, and to develop assumptions 
about missing service use data. The use of 
primary care and hospital services will be costed 
from a variety of sources, including the finance 
departments of the hospitals, PCTs concerned and 
national sources (Netten A et al. 1996).

The consequences for patients in terms of travel 
expenses, time off work, and personal expenditure 
on self-medication or private practitioner input 
will be obtained from resource use questions 
added to the follow-up outcome questionnaires as 
described above (section 9). In addition, because 
a significant number of patients will pursue a 
compensation claim, information will be collected 
on the level and outcome of these claims at the 
end of the 12 month follow-up period. Since final 
compensation figures may not yet be agreed, 
data from bodies such as the British Insurers 
Association will be used to provide further 
estimates. Additional healthcare costs incurred due 
to the compensation claim (e.g. extra imaging) will 
also be recorded.

Sensitivity analysis: There will be uncertainties in 
many of the resource use estimates (e.g. number of 
GP visits) and certain assumptions (e.g. the average 
cost per visit). A careful analysis of the sensitivity 
of any observed cost differences between groups 
will be undertaken, based on the confidence 
intervals around the statistical estimates and 
alternative assumptions; estimates of critical values 
of key variables that can reverse the result will be 
calculated.

Comparison of costs and consequences: A full 
economic evaluation will be performed based 

on a comparative assessment of the marginal 
costs and outcomes of the intervention regimes 
assessed. This will be performed from a societal 
perspective and from a health care perspective. 
The appropriate technique of economic evaluation 
will depend on the results of the study, and it 
is recognised that a well-designed economic 
study should allow for different eventualities 
(Drummond MF et al. 1990). The simplest 
eventuality would be where the least expensive 
intervention is found to be better on at least one 
outcome measure and no worse on any other, i.e. 
dominant. Another is where two interventions have 
the same outcomes (e.g. no differences in disability) 
in which case the economic evaluation required 
is a cost-minimisation analysis. However, where 
the better intervention in terms of outcome is also 
more costly, two different approaches will be used 
in the economic analysis.

•	 Cost-effectiveness analysis: One approach will 
be to compare the different interventions in 
terms of their cost-effectiveness. This requires 
a single outcome measure common to all 
interventions. Occupational function (i.e. 
number of work days lost) will be the primary 
outcome measure used, and the marginal cost 
per additional work day will be used to provide 
an estimate of relative cost-effectiveness.

•	 Cost–utility analysis: Where interventions vary 
in terms of their impact on health related 
quality of life over time, another approach is 
to compare them in terms of cost–utility. In 
the present study, the EQ-5D instrument will 
be used to generate utility scores and a cost–
utility analysis will be undertaken to provide 
an estimate of the incremental cost of any 
benefit gained in terms of improved health 
status. This analysis will be undertaken both 
in summary form in terms of incremental cost 
per QALY, and also using a ‘disaggregated’ 
approach where the extra costs are presented 
alongside the outcome gains in terms of 
improvements in pain, physical activity, mental 
well-being etc. In all these analyses, the 
uncertainties in the cost and outcomes data 
will be incorporated into a sensitivity analysis.

Decision-modeling analysis: Finally, decision-
modeling analysis will be used to model the costs 
and benefits of the different patient management 
routes (treatment and/or education). Resource 
implications will be combined with estimates of 
effectiveness derived for the various components 
of the study. Decision analysis will then be used 
to determine the optimal course of action among 
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competing alternatives. The principal analysis of 
the data will be based on the 12-month costs and 
outcomes associated with different intervention 
strategies. The analysis will be run from a number 
of different perspectives, including minimum NHS 
costs, minimum societal costs, maximum outcome, 
and net expected cost savings (positive or negative). 
The impact of compensation claims and their 
outcome will be included in the model. Estimates 
of uncertainty will be quantified by multi-way 
sensitivity analyses (Hunink et al. 1998).

15. Recruitment rates and 
targets

We have set a recruitment target of 40 patients per 
month per site to advice component of the trial, 
for a 15-month time period. This translates to 
600 patients. Each site will be set a randomisation 
target of 5 patients per month for 15 months for 
individually randomised component of the study, 
translating to a target of 75 patients. In 2002 the 
average number of potential participants seen 
in each of two participating A&E departments 
(Countess of Chester and Universities of Coventry 
and Warwick NHS Trust) was 1240, more or less 
evenly spread across the year (there is slight dip 
in August). Similar annual attendance is reported 
by the other centres. The recruitment target 
is realistic and feasible. It contains a generous 
allowance for quantitative and qualitative 
differences in case mix between departments, 
departments withdrawing or failing to recruit, for 
variations in the proportion of people who attend 
for review clinic and agree to participate in the 
trial and who are lost to follow up. One factor, 
which can be over-looked in trials, is the capacity 
of the NHS to provide the trial treatments. We 
have considered this as a possibility particularly in 
the delivery of the physiotherapy intervention. A 
target of 5 patients per month should be achievable 
without placing excessive strain on current service 
provision.

16. Pilot work already 
undertaken

National survey of current management of 
whiplash injuries, structured audit of information 

provided by over 60 A&E departments. We have 
contacted all hospitals in our Emergency Medicine 
Research Network, physiotherapy and R&D 
departments to obtain agreements to participate 
in the trial. We have piloted a similar cognitive 
behavioural intervention for physiotherapists 
treating low back pain.

17. Pilot study

The commissioning board has asked us to consider 
piloting the interventions first. We suggest that 
the pilot should also include an appraisal of the 
package of trial materials (outcome measures, 
intervention materials) with NHS users and a 
dummy run of the trial procedures (including data 
capture systems). The pilot phase of the trial will 
run for the first 9 months, allowing sufficient time 
to appoint staff, finalise the interventions, gain 
LREC approval, honorary contracts for research 
staff, and enable hospitals sufficient notice to 
purchase treatment materials before starting. Our 
experience is that even when MREC approval 
and local R&D approvals have been obtained, the 
preparation for a trial and setting up pilot sites 
is time consuming. The pilot study will monitor 
the attendance and potential uptake of the trial at 
all centres. A pilot evaluation of the interventions 
will be run at centre in the West Midlands. The 
pilot study will not have sufficient power to detect 
whether the intervention is effective, but we will 
be able to monitor adverse event rates and gain a 
general impression of acceptability and satisfaction 
with the interventions from the participants. We 
will undertake some qualitative interviewing to 
gain the user perspective on the acceptability of 
the treatments, their concerns about whiplash, and 
of the study outcomes.

We will monitor attendance for whiplash in 
selected primary care sites to estimate potential 
recruitment bias and to determine if it is possible 
to use a combined primary care/A&E recruitment 
strategy. In the first instance we will undertake a 
computerised record search of 6 general practices 
that comprise the Coventry Research Framework 
(the pilot study will be centred around Coventry). 
The aim will be to determine the number of 
whiplash injuries that are presenting to primary 

TABLE 3  Attendance at two accident and emergency departments in 2002

Jan Feb Mar April May June July Aug Sept Oct Nov Dec Total

Attendance (n) 99 111 117 110 110 91 107 75 90 122 105 103 1240
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care in comparison to A&E departments in a 
one-month period. This record search will be 
undertaken by a practice nurse employed by the 
practice, (practices will be re-imbursed) or by a 
PCT employed research nurse working within the 
Framework. The time that has elapsed between 
injury and first appointment with the GP will 
be abstracted from the records where possible. 
The data will be provided to the research team 
in an anonymised format. The TSC and DMEC 
will consider these data and decide whether a 
primary care recruitment strategy is required. If 
so, the MREC will be informed and all relevant 
documentation will be submitted as an amendment 
to the protocol.

We are confident that this trial will run and recruit 
well. Our group has been funded to undertake a 
trial of mechanical support for ankle sprains for 
the NCC-HTA. We have problem-solved effectively 
and efficiently on this trial, and are delivering on 
our recruitment targets and timetable.

18. Other analyses

We have pre-specified sub-group analyses 
in the section on statistical analysis. We will 
contribute additional work on outcomes and trial 
methodology in accident and emergency settings.

19. Ethical considerations

Risks and benefits: The risks to patients are small. 
The potential benefits are minimisation of neck 
symptoms and prevention of chronic problems.

Potential side effects and monitoring: There are 
unlikely to be any serious side effects from the 
treatments. Potential side effects may be worsening 
of symptoms if other more effective treatments are 
withheld. We have taken steps within the protocol 
to ensure that this is not the case. All adverse 
events will be reported to the DMEC. A serious 
adverse event will be defined as one that requires 
hospitalisation as a result of the intervention, or 
that causes unwarranted distress to a participant.

Participant confidentiality: All approaches to 
potential participants will be made through their 
treating departments. The research team will 
only know the identity of those who have agreed 
to participate. All study paper work will identify 
participants by study number only. We will display 
posters in all participating departments informing 
potential participants about the study so that 
those who do not want to be approached can be 
excluded.

20. Inclusion of people from 
ethnic minorities
Some of the localities we will be using include 
a large proportion of people of South Asian 
origin. We consider that it is feasible in some 
of the localities (based on the availability of 
interpretation services) to recruit non-English 
speaking Asians into the study. Dr Anil Gumbar 
at the ESRC Centre for Evidence in Ethnicity, 
Health and diversity at Warwick University will 
assist us in translating the Neck Disability Index 
into appropriate languages. We will report the 
translated versions of these questionnaires. In the 
pilot study will examine the performance of the 
translated versions of the outcomes, to verify that 
we can use them in the main trial.

21. Patient perspectives

Patient perspectives will be collected as part of the 
treatment credibility/acceptance study, and user 
input will be provided at key points in the trial by 
the newly constituted Users panel for the Warwick 
Emergency Care Group (chaired by the Bishop of 
Warwick).

22. Expertise

A strength of this application is the expertise 
pulled together from a number of University 
Institutions and an established network of clinical 
collaborators, many of whom have worked together 
and with us before. A trial of this nature is large 
and complex. It will require excellent organisation 
and an efficient network of A&E departments that 
are willing and able to recruit sufficient numbers 
of patients. The study will also require people 
experienced in the design and management of 
health services research, including economics, 
statistics and sociological research (Lamb, 
Underwood, Cooke, Ashby, Szczepura, Griffiths). 
It will require people experienced in the clinical 
management of whiplash, psychological aspects 
of trauma and physiotherapy in the UK (Lamb, 
Cooke, Underwood, Joseph and Mayou). The 
Emergency Medicine Research Group, based at 
Warwick University has a good track record in 
designing and running large trials in A&E, having 
just successfully launched the HTA funded trial 
of mechanical support for severe ankle sprains. 
Dr Cooke is Department of Health advisor on 
A&E, and is well networked with departments 
across the country. Professor Szczpura has an 
excellent track record in health services research, 
particularly economics. She is Director of the 
Centre for Health Service Studies and Co-Director 
of the ESRC Centre for Ethnicity, Health and 
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Diversity. Professor Underwood holds a NHS 
Career Scientist Fellowship to develop a portfolio 
of work in chronic musculo-skeletal conditions 
in primary care and is principal investigator of 
a study of psychological factors associated with 
musculo-skeletal diseases (principal investigator on 
BEXS). He has excellent experience of designing 
and running large trials, and providing a general 
practice perspective. Professor Lamb also has 
experience of the design and management of trials 
of complex interventions, including physiotherapy, 
physical activity interventions and rehabilitation. 
Dr Stephen Joseph, a health psychologist, has 
published and researched widely in post-traumatic 
stress disorders after accidents. Dr Frances 
Griffiths will provide input into the qualitative 
aspects of the trial. Professor Ashby is an 
experienced statistician with relevant experience of 
the analysis of complex interventions.

23. Trial management

The framework for the collaboration for this study 
is well established. Professor Lamb will assume 
overall responsibility for the trial. The trial will be 
managed on a day to day basis by a Senior Clinical 
Trial Co-ordinator, supported by a half time 
administrative assistant. A senior physiotherapist 
who is experienced in whiplash will be appointed 
to undertake the training of, and interface with 
clinicians at each of the sites and be responsible for 
recruiting patients. We will employ clinical staff on 
temporary contracts at remote sites to undertake 
recruitment and act as local co-ordinators. Trial 
meetings will be held at monthly intervals with 
the principal investigators to monitor progress 
and provide support. The responsibilities of each 
of the applicants are specified in the application 
form. The trial statistician and economist will be 
closely involved in setting up data capture systems, 
design of data bases, protocols for data entry 
and cleaning, trial steering committee meetings, 
preparation of DMEC reports, and analysis.

24. Project timetable and 
milestones

A cross indicates active phases for each task with 
dated milestones. Each milestone has a measurable 
output. Recruitment rates for the RCT have been 
calculated carefully to ensure that all departments 
will be able to recruit the desired number of 
participants. Data monitoring reports will include 
numbers of subjects approached, consenting, being 
randomised, dropping out and any adverse events. 
We are requesting funding over a 4-year period. 

25. Trial steering committee
The remit will be to (1) monitor and supervise the 
progress of the trial towards its interim and overall 
objectives (2) review at regular intervals relevant 
information from other sources (3) consider the 
recommendations of the DMEC (4) inform the 
HTA on the progress of the trial. The membership 
will include an independent chairperson (to be 
confirmed), two additional independent members; 
investigators: Lamb, Underwood, Ashby, Cooke, 
Szcepura.

26. Data monitoring and ethics 
committee (DMEC)

The terms of reference will be to: (1) Review the 
assumptions underlying the sample size and 
determine if interim analyses of trial data should 
be undertaken; (2) Consider data from interim 
analyses, unblinded if considered appropriate, 
plus any additional safety issues for the trial 
and relevant information from elsewhere; (3) 
Ensure that ethical considerations are of prime 
importance; (4) Consider any requests for the 
release of interim trial data and to recommend 
the TSC on the advisability of this; and (5) 
Advise on funding issues. The DMEC will 
comprise three independent members, including 
a senior statistician, an A&E consultant and 
physiotherapist.

27. Study outcomes and 
dissemination strategy

The study will provide important data to guide 
decision making in allocation of resources and of 
treatment choices to patients and clinicians. In 
addition to producing a report for the HTA, we 
plan publications for a wide audience, including 
practice and academic journals. Important 
methodological work will be undertaken as part 
of the study, and will advance the field in terms of 
outcome measures and trial design. These end-
points will also be reported in academic journals. 
Dissemination will be aimed at A&E staff, general 
practice, psychologists, orthopaedic, nursing, 
physiotherapy, chiropractors, osteopaths and other 
professionals involved in WAD. If effective, we will 
also run practical courses on implementing the 
clinical methods used and publish a paper based 
version of the intervention manual (at cost only). 
In addition, we would like to prepare a web-based 
manual and learning kit for dissemination (subject 
to securing funding).
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28. Justification of the support 
required
Research costs: The study requires a full-time 
experienced research co-ordinator, to manage 
the day-to-day running of the trial. The post 
has been re-numerated at a level that reflects 
the responsibilities of a senior position. We are 
asking for a 0.5 FTE research assistant to support 
the co-ordinator, in duties such as arranging 
meetings and office duties, but we will use this 
money flexibly across the study period. We have 
also sought additional monies for hourly paid 
or temporary staff to assist with data entry, 
recruitment and patient interviewing. We have a 
bank of dedicated temporary staff that undertakes 
these duties diligently. We intend to run the study 
in two regions: most likely the Northwest and 
Midlands region, although we have a cluster of 
departments in the South West as well. A clinical 
research fellow will be appointed to the remote 
cluster to recruit, consent, randomise, and 
undertake baseline assessments at each of the sites. 
One fellow will be based at Warwick University 
(lead fellow) and will co-ordinate the activities 
of clinical fellows at remote sites. There are also 
costs for quality control checks, and to cover the 
eventuality that a small number of participants will 
be telephoned during follow up. We have requested 
a 25% junior statistician and economist for each 
of the four years of the study to be used flexibly 
across the grant. The health economist will be 
involved in the refinement of data collection tools 
prior to the start of the study, conduct of the pilot 
study, and take responsibility for the costing study, 
cost analyses and economic modelling as well as 
contributing to the final report. A consultancy 
fee is included for Professor Szczpura (15 days 
at £700.00 per day). Expenses for travel and 
subsistence include travel to training days, steering 
group meetings, travel between the clinical sites 
and have been estimated at either 2nd class rail 
rates, or at mileage rate of 35p per mile. Phone 
and stationary are costed at cheapest rates. We will 
require 3 desktop computers, 2 laser printers and 
a fax machine for the study. A fee of £10,000 has 
been included for telephone randomisation, and 
£3,000 for software licences. We have included 
monies for recruitment, staff training (such 
as attendance on a clinical trials course) and 
conference attendance. 

Service support costs: The NHS R&D costs have 
been estimated by the lead centre (Universities 
of Coventry and Warwick Hospitals) and agreed 
in principle by the R&D departments of the 
collaborating hospitals. Whiplash Books and a 

contribution toward the costs of physiotherapy 
are sought through the excess treatment costs. 
Physiotherapy is provided to selected patients at 
the moment, but we anticipate that the study will 
result in a doubling of demand on physiotherapy 
services in the collaborating centres.

29. Concluding remarks

The board raised a number of points at the outline 
stage. We have provided justification of why we 
consider the interventions will be effective and 
should be tested. The trial could be simplified by 
a straight comparison between the Whiplash Book 
and a physiotherapy intervention. However, we 
believe that the Whiplash Book requires rigorous 
evaluation before it is recommended for practice 
because the evidence on which it is based is weak. 
Advice interventions may appear benign, but can 
harm patients, particularly where they minimise 
the importance of ‘red flags’ as The Whiplash Book 
does (Gross et al. 1997). There is a significant 
danger that if The Whiplash Book is used as the 
comparison the clinical community may not accept 
the result. The criticism will be that we should 
have a control that reflected ‘usual practice’. If 
‘usual practice’ advice is used, then the question of 
whether physiotherapy is better than The Whiplash 
Book or not will remains.

Whiplash incurs significant costs and the cost of 
the trial would soon be recouped if the treatments 
were shown to be effective at preventing late 
whiplash syndrome. A finding that suggests 
additional intensive therapy is not effective, 
would guide commissioners in the appropriate 
direction when purchasing services for whiplash. 
Physiotherapists are well placed to make a 
significant contribution to the management of 
whiplash injuries. They would require a small 
amount of additional training to deliver the 
psychological component of the intervention, 
but otherwise all of the skills (musculo-skeletal 
assessment, soft tissue injury management, exercise 
prescription and mobilisation) are gained in 
under-graduate training. However, it is essential 
that the effectiveness and cost-effectiveness of 
Physiotherapy treatments are established in large-
scale trials. We have proposed a 2 × 2 factorial trial. 
The two trials could stand independently, and a 
cost saving would be achieved by dropping either 
trial from the commissioning process.

The comments from the board ask how patients 
with WAD are going to be included in the trial. We 
expect that nearly all patients consulting at A&E 
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will have WAD (using QTR definitions, Table 1), of 
varying severity. Only patients with WAD grades 
I to III will be eligible for the second phase of 
the trial. Inclusion of patients with late whiplash 
syndrome at baseline would require the brief to 
be changed. We believe the brief is correct to 
focus on early, preventive treatments. The QTF 
have identified that trials are needed in A&E, 
but we will explore the possibility of a combined 
recruitment strategy between primary care and 
A&E at each of the sites.

Our application will look at the issue of 
compensation from two perspectives. We will 
record whether or not people have pursued a claim 
(yes/no), and whether this has been successfully 
resolved at one year (yes/no), and investigate 
whether compensation determines success of 
treatment at one year. Data concerning claims will 
be ascertained at the last follow up (12 months) 
only. The Whiplash Book has no reference to 
compensation. We will be able to determine 
whether or not this has any effect on pursing a 
claim.

The randomisation targets will be 40 patients per 
centre randomised per month for 15 months with 
5 patients per month being randomised into the 
physiotherapy trial. We expect a response rate of 
70% in the worst case scenario.
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