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Background: Whiplash concerns a considerable problem to health care. Available evidence from systematic
reviews indicates beneficial effects of active interventions for patients with whiplash injury. In order to evaluate
whether a general practitioner or a physiotherapist should provide these active interventions, we have designed a

randomized clinical trial.

Objective: The purpose of this article is to present the design of the trial and to provide transparency into the

dynamic treatment protocol used.

Patients: Patients with whiplash-associated disorders grade | and Il who still have symptoms and disabilities 4

weeks after the accident.

Interventions: A dynamic treatment protocol consisting of 4 different subprotocols. The primary aim is to increase
their activities and to improve their quality of life. Content and intensity of treatment are described.

Outcome Measures: The primary outcome measures are pain and disability. The short-term effects are measured
at 12 weeks and long-term effects at 1 year after the trauma.

Conclusion: To date, generally the effect of one intervention compared to another intervention has been examined.

In our opinion, this cannot be considered as usual care for physiotherapy or general practice. Therefore, a dynamic
treatment protocol has been developed to structure the black box of usual physiotherapy and general practice
treatment. The results of this trial will be available in 0.5 year. (J Manipulative Physiol Ther 2003;26:412-20)

Key Indexing Terms: Conservative Treatment; Design; General Practice Care; Physiotherapy; Randomized

Clinical Trial; Whiplash
INTRODUCTION

hy publish only the design? Presenting the design
at the start of the study provides transparency into the
researchers' plan of work. For clinical practice,
adequate information of the interventions

used is of the utmost importance, especially when health
care providers are not very familiar with the type of treat-
ment. Another advantage of publishing the design of a trial
before the results are available is to prevent publication bias.
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There are indications that small clinical trials with negative
results are not as easily published as positive trials" or will
never be published at all. The primary aim of this article is
to describe the design, including the theoretical background
and the dynamic treatment protocol of our randomized
clinical trial (RCT) of conservative treatment for patients
with whiplash-associated disorders (WAD).

Theoretical Background

Available evidence. Whiplash has aroused interest for years and
still constitutes a major public health problem. The annual
incidence of whiplash injury varies in different parts of the
world, Wlth rates as high as 70 per 100,000 inhabitants in
Quebec? and 94 to 188 per 100,000 inhabitants in the
Netherlands.® Evidence of efficacy for conservative treatment
is sparse. We used the results of a systematic review, which
assessed the efficacy of conservative treatments for patients
with whiplash-associated disorders grade I or I1,** to select
interventions worth studying. The reviewers cautiously
concluded that active interventions, such as giving advice "to
stay active" and "maintain usual activities," might be effective
in acute patients with WAD and rest or immobilization using
cervical collars might not.*® For acute patients with WAD
grade | and Il, the question remained as to which of the care
providers is best able to perform these active treatment
strategies and which active interventions are most effectlve
Table 1 describes the classification of WAD in grades.? The
trial aims to determine whether or not there is a difference in
effect between active treatment consisting of education and
advice given by general practitioners (GPs) compared with
education, advice, and active exercise therapy given by
physiotherapists (PTs) for patients with WAD grade | and Il.
‘Results will be available within 0.5 year.

Biopsychosocial model. Historically, health care was mainly
based on biomedical models, with pain as a signal of tissue
damage and assumptions that serlous tissue damage leads to
high levels of pain and disability.® Over the last decade, we
have seen a change from a biomedical model toward a
biopsychosocial model. In the biopsychosocial model, the
patient is seen as a system mtegratlng biological, psycho-
logical, and social dimensions.”® The model emphasizes the
role of psychological and social factors in the development
and persistence of signs, symptoms, and disabilities. One of
the theoretical principles of our study is that acute whiplash
trauma may be associated with minor soft tissue damage,
which may lead to impairments in physical and mental
functions and disabilities. No serious injuries are expected.’ In
most of these patients, lesions in cervical muscles, ligaments,
disks, vertebrae, or nerves cannot be identified, even when
sophisticated imaging techniques are used.'® Because
impairments related to whiplash rated WAD | and Il share the
same presumed etiology as nonspecific neck pain and low
back pain,'*** we assume that relations between impairments
and disabilities are time-dependent. In acute
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Table I. The Quebec severity classification of swhiplash-
associated disorders”

Grade Clinical presentation

0 No complaint about the neck No physical sign(s) only
1 Neck complaint of pain, stiffness, or tenderness No

234 physical sign(s) Neck complaint and musculoskeletal

sign(s)* Neck complaint and neurologic signCs)* Neck
complaint and fracture or dislocation

Grades 1 and 2 indicate the scope of the RCT.

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

Neurologic signs include decreased or absent deep tendon reflexes,
weakness, and sensory deficits. Symptoms and disorders that can be
manifested in all grades include deafness, dizziness, tinnitus, headache,
memory loss, dysphagia, and temporomandibular pain.

patients, a direct relation between gradual improvement in
physical functions and increasing level of activities after
whiplash injury is expected. In chronic patients, there are no or
only minor relations between improvements in physical or
mental functions and activities, and pain will not decrease.
In the latter, some psychosocial factors, such as
inadequate coping, fear of movement, and job dissatisfac-
tion, may be 5present and delay recovery, as in other pain
conditions.*** Related to the time period since the accident,
treatment should focus primarily on either physical
impairments and activities or on psychosocial aspects and
activities. Principles of the biopsychosocial model and
knowledge of scientific evidence are used as the theoretical
basis for the development of the study treatment protocols.

DISCUSSION

General Methodology

Flow chart of study design and human protection. Efficacy of active
treatment consisting of education and advice (including
advice based on graded activity) given by GPs in compar-
ison with education, advice, and active exercise therapy
(including graded activity) given by PTs for patients with
WAD | and Il is assessed in a randomized clinical trial.
Figure 1 shows a flow chart of the study design. The study is
approved by the Dutch Advisory Committee on Ethics in
Human Experimentation of Nijmegen and Tiel.

Study population. Patients will be recruited from June 1999 to
June 2002 by 122 GPs from urban practices and physicians
from 3 Emergency Departments of Hospitals in the Middle
and South of The Netherlands. The population of our study
includes acute patients living in The Netherlands who
present with WAD 1 or 1l as the result of a whiplash injury
after a road traffic accident and who are aged between 18
and 55 years. In The Netherlands, patients with WAD | and 11
comprise the largest group of patients, and they are
normally treated in primary care. To establish an inception
cohort, patients with WAD who have symptoms such as
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Patients referred by physicians of General Practice and Emergency Department

Assessment to check inclusion criteria (TO)

Informed Consent

TO: 2 weeks after accident

Assessment to determine vdiether patient is functionally recovered or not (TI)

Baseline Measurement

TI: 4 weeks after accident

|
Iﬁt functionally recovered | | Functionally recovered
[ Randomization ]

|

- [ 1

| Physiotherapy General practitioner care_l | No tresiment |
I L |
Short-term follow-up Short-tezm follow-up Short-term follow-up . )
8 weeks (T2) % weeks (T2) £ weeks (T2) T2: 8weeks after accident
12 weeks (T3) 12 weeks (T3) 12 weeks (T3) T3: 12 weeks after accident

f I

Long-term follow-up Loog-term follow-up
26 wecks (T4) 26 weeks (T4)
32 weeks (T5) 52 weeks (T5)

Long-term follow-up
25 weeks (T4)
52 weeks (T5)

T4: 26 weeks after accident

T5: 52 weeks after accident

Fig 1. Flaw chart describing the design of the trial.

neck pain, headache, or dizziness within 48 hours after
trauma are eligible for inclusion. Patients are excluded if
they are diagnosed with a fracture or dislocation of the spine
(WAD 1V), neurological lesions (WAD III), cervical hernia, or
past cervical spondylodesis. Those with loss of con-
sciousness, history of previous neck or head injury in the
last 3 years, and comorbidities such as systematic diseases,
heart/lung diseases, diabetes mellitus, or central neurological
diseases are also excluded, because these may influence the
patient's prognosis or contraindicate intervention. Patients
with insufficient knowledge of the Dutch language to fill in
questionnaires are also excluded. All potential participants are
informed about the trial and are advised to maintain usual
activities and not to use a soft collar. If necessary, analgesics
or nonsteroidal anti-inflammatory drugs (NSAIDs) are
prescribed. Furthermore, all patients receive a letter with
information on whiplash, the aim of the study, and patients'
rights and protections in scientific studies. Those who fit
the criteria and orally consent are registered and their names
are forwarded to the research team. Two weeks after the
accident (TO), all potential participants are assessed by the
physician of the research team (HH or ATMB), and their
eligibility is checked. Additionally, patients’ psychological
status is measured using the Symptom Checklist 90 (SCL-
90).1° Patients with psychological distress and psychiatric
illness are excluded (more than 224 points on the SCL-90).
Finally, all eligible patients willing to adhere to treatment and
measurement regimes are asked to give their written
informed consent.

Functional recovery. To date, there is still no accepted definition
of recovery of whiplash injury. From a biopsychosocial
viewpoint, we decided to define functional recovery in terms
of symptoms and disabilities. To prevent medicaliza-tion,
only those patients who still have symptoms and disabilities
at 4 weeks after trauma (TI) are randomized. Functional
recovery is measured on a standardized questionnaire,
including 4 Visual Analogue Scales (VAS) (1 for pain'’ and 3
for activities [work, housekeeping, and hobby/sport activ-
ities]'®*%) and 1 question about pain medication use. Cutoff
points to determine if patients are indicated for treatment (not
functionally recovered) are investigated in a pilot study of 51
patients who were receiving physiotherapy because of
nonspecific neck pain, including whiplash (Table 2).° As-
suming that the use of analgesics and NSAIDs will decrease
VAS scores for pain and increase activities, all patients using
these kinds of medication are labeled as "not functionally
recovered” and included for randomization. Starting from the
favorable natural course of whiplash, we expect about 50%
of the patients to recover within 4 weeks.? Patients who are
considered to be "functionally recovered" will not be
randomized. They are measured at baseline to examine
possible prognostic factors on recovery and at short-term and
long-term follow-up to evaluate the natural course.

Randomization. Randomization using a computerized ran-
dom-number generator is performed by an independent
researcher (ACV) not responsible for determining eligibility.
Patients are prestratified regionally for practical reasons
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Table 2. Cut off points for functional recovery?

Not functionally Functionally

recovered recovered*
VAS-pain 30-100 0-29
VAS-work 0-77 78-100
VAS-housekeeping 0-84 85-100
VAS-hobby/sport 0-65 66-100

VAS, Visual Analogue Scale.
'Functional recovery if pain scores are between 0-29 or at least 2 out of 3
activity scores are between the presented borders for functional recovery.

and sampling frame (general practice or emergency depart-
ment). Block randomization is performed. After allocation,
the patient is referred to either a GP or a PT, based on the
randomization schedule.

Blinding. Given the nature of the interventions, it is hard to
blind patients and care providers. However, the exact content
of treatment is not predefined. This way, we may assume
that patients are blinded to a certain extent. Outcome
assessment is conducted by blinded observers (CWMNS,
JCAMH, GGMSP) unaware of the treatment given. To
ensure blinding, patients are repeatedly asked not to reveal
any information regarding their treatment to the observers.
Success of blinding of the observers is evaluated using
standardized questionnaires. The blinded observers
(CWMNS and GGMSP) will perform data analyses and will
be controlled by an independent and blinded researcher

(APV).

Interventions

Dynamic treatment protocol. Physiotherapists and general prac-
titioners will both treat the patients according to a dynamic
treatment protocol consisting of 4 different subprotocols (A, B,
C, and D). Depending on the VAS-pain score and the VAS-
activity score, the patient is allocated to protocol A, B, C, or D
(Fig 2). Each protocol is characterized by a specific treatment
strategy, which is based on consensus between researchers,
GPs, and PTs. No strict cutoff points are used. For example,
when the point of intersection of the 2 VASs is situated
between A and B, the care provider may choose between
protocol A and B. Indications for the number of sessions are
given per protocol and range from a maximum of 2 times a
week during the first 6 weeks to once in 2 months. No
maximum or minimum number of sessions are prescribed.
Duration of treatment sessions conforms to the Dutch
National law and lasts approximately 30 minutes for PT and
10 minutes for GP care. Treatment starts at 4 weeks after the
accident. The maximum duration of the intervention period is
9 months (conforming to the Dutch National law).
Evaluation of the treatment is planned on fixed time periods.
First evaluation is planned after 2 weeks, and if .necessary,
the protocol choice is reset. Thereafter, there will be an
evaluation every 4 weeks. It is possible that a patient's
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protocol changes in time. Treatment is terminated when the
health problem is resolved or the treatment goals are
reached. Treatment is also terminated when no further re-
covery is to be expected.

Starting points for PT and GP care are similar for all
protocols. Protocols A and B start from an activity-related
strategy that does not focus on pain. Protocol C starts with a
pain-related strategy during the first 2 weeks, followed by an
activity-related strategy focusing on increasing activities
rather than on pain reduction. Protocol D also starts with a
pain-related strategy during the first 2 weeks; patients are
recommended to decrease their activities to relieve pain,
followed by a graded activity strategy unrelated to pain. The
primary aim for all protocols is to increase activities and to
improve the quality of life. Only protocols C and D also aim to
reduce pain during the first 2 weeks from the start of
treatment. The rationale for it is the possible relationship
between gradual improvement in physical functions (including
pain) and an increasing level of activities. From 2 weeks (6
weeks after the accident), treatment in all protocols
becomes focused on activities and psychosocial factors
(coping with pain, fear of movement, self-efficacy, self-
control) rather than on functions (including pain).

Care providers tailor treatment to the patient's needs by
their choice of specific treatment goals within the protocols,
and they select their appropriate interventions. Table 3
shows the main treatment goals and interventions for PTs
and GPs. Specific information on the GP and PT interven-
tions is described in the next 2 paragraphs.

GP treatment. GP intervention consists of education and
advice, including advice on graded activity. The provided
information depends on the main treatment goals, which are set
in the protocols. Information about the nature of the injury,
the absence of serious pathology, the importance of staying
active and resuming activities as soon as possible, the
expected prognosis, and the risk to develop chronic pain
despite the expected benign natural course of whiplash is
recommended to be provided to the patient during the first 2
weeks. For example, it is explained to patients that with-
drawal from normal activities because of neck pain (within
protocols A and C in the first week of treatment) or failure to
move the neck might lead to postural impairments with
chronic complaints (within protocols A, C, and D in the first
week of treatment).®* Also, dealing with litigation,? using a
soft collar, and relying on medication rather than on
activity®*® may delay recovery and is discouraged in all
protocols. Ergonomic advice about work positioning and
pillow size can be given. GPs will encourage patients to
increase activities, especially those kinds of activities that
the patient tends to avoid within protocols A, C, and D.
Activity levels are increased on a time-dependent (and not
symptom-dependent) basis, using the graded activity prin-
ciples.**? Patients will not perform activities at the GP
practice. GPs primarily have a constructive and stimulating
role in the graded activity program. To discuss the patient's
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Fig Z. Protocol allocation by VAS scores for pain and activities.

progress and enhance his/her motivation, the patients will
document performance charts.

FT treatment. PT intervention consists of education, advice,
graded activity, and exercise therapy. Content of education,
advice, and general starting points of the graded activity
program are similar to GP treatment and are related to the
main treatment goals that are set. In contrast with GP
treatment, the graded activity program is not only performed
at home but also at the PT practice. Activity levels are
increased and immediately trained at the PT practice. Direct
positive reinforcement is provided to enhance the patient's
motivation. Performance charts are documented at home and
at the PTs practice. Exercise therapy includes a broad scale of
progressive loading exercises for cervical and shoulder muscle
functions (stabilization, coordination, strength, endurance,
length), articular functions (range of motion), and posture and
balance (within all protocols in first 2 weeks; exercises in
protocols C and D are performed within the pain limitations).
Functional activities such as carrying, lifting, pushing,
throwing a ball, and cycling may also be trained (protocols A
and C in the first 2 weeks).

Contrast GP and PT treatment. Contrast between 2 intervention
groups (GP versus PT) is created by the profession of the care
provider (GP versus PT), duration of treatment session

(10 minutes versus 30 minutes), and intervention possibilities
(education, advice, and advice on graded activity by GP
versus education, advice, graded activity, and exercise therapy
by PT).

Black box. Detailed information of treatment is recorded on
standardized "care provider" forms to gain insight into the
"black box" of treatment goals, allocated interventions,
cointerventions, protocol choices, compliance, treatment
period, total number of treatment sessions, and reasons for
terminating treatment. During the intervention period, the use
of cointerventions, such as medication, manual therapy, or
medical examinations (computed tomography [CT] scan,
magnetic resonance imaging [MRI]) is discouraged. Patients
record details on "patient forms" to check allocated
interventions, cointerventions, adverse effects, treatment
period, and compliance until 1 year after trauma. Forms are
recorded weekly (first 4 weeks of treatment), twice a month (4
to 12 weeks), and monthly (> 12 weeks).

Outcome measurements. Baseline measurement is performed at 4
weeks after the accident at the start of treatment (TI). To
prevent information bias, accident-related prognostic factors
are measured at 2 weeks after the collision (TO). Prognostic
factors are chosen with reference to the literature.*"*® Our
primary outcome measures are pain and activities in
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Table 3. Main treatment goals and interventions for PT and GP in protocols A, B, C, and D
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Week  Protocol Main treatment goals PT treatment GP treatment
1-2 A Explaining the natural course of whiplash, Education Education
absence of pathology, and importance
of staying active Improving functions: .
stability, range of Exercises, advice Advice
motion, balance, coordination, posture
Increasing activities Functional exercises, advice Advice
1—2 B Explaining the natural course of whiplash Education Education
and absence of pathology Improving
functions: stability, range of Exercises, advice Advice
motion, balance, coordination, strength,
endurance
Increasing activities Advice Advice
1-2 C Reducing pain Advice, exercises Advice
Explaining the natural course of whiplash, Education Education
absence of pathology, and importance
of staying active Improving
functions: stability, active Exercises, advice Advice
range of motion, coordination, posture
Decreasing fear of movement Education Education
Adapting activities Functional exercises, advice Advice
1-2 D Reducing pain Advice, exercises Advice
Explaining the natural course of whiplash  Education Education
and absence of pathology Improving
functions: stability, active Exercises, advice Advice
range of motion, coordination, posture
Decreasing activities Advice Advice
3-end A Increasing activities Functional exercises, advice, graded Advice, graded activity
activity
Decreasing fear of movement Graded activity Functional Graded activity
3-end B Increasing activities exercises, advice Exercises, Advice
3-5 C Improving functions: stability, range of advice Advice
motion, balance, posture, coordination
Decreasing fear of movement Graded activity Graded activity

Improving active coping, decreasing
distorted ways of thinking about pain,
and self-control
Increasing activities
35 D Improving functions: stability, range of
motion, balance, posture, coordination,
strength, endurance
Decreasing distorted ways of thinking about
pain and improving self-control
Adapting activities
Decreasing fear of movement
Improving active coping, self-control and
self-efficacy of pain, decreasing distorted
ways of thinking about pain
Increasing activities

6-10 C

Decreasing distorted ways of thinking
about pain Improving self-control and self-
efficacy of
pain
Adapting activities
Improving active coping, self-control of
pain, self-efficacy, and decreasing
distorted ways of thinking about pain
Increasing activities

6-end D

11-end C

Education, advice, graded activity

Functional exercises, advice, graded
activity Exercises,
advice

Education, advice
Advice, graded activity

Graded activity
Education, advice, graded activity

Graded activity, functional exercises,
advice Education,
advice

Education, advice

Advice, graded activity Education,
advice, graded activity

Graded activity, functional exercises,
advice

Education, advice, graded activity

Advice, graded activity

Advice to perform home
eXercises

Education, advice

Advice, graded activity

Graded activity

Education, advice, graded activity
Graded activity, advice

Education, advice

Education, advice

Advice, graded activity Education,

advice, graded activity

Graded activity, functional
exercises, advice

PT, Physiotherapists, GP, general practitioners.
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Outcome measures (instruments) TO

Tl Baseline

T2 T3 Short-term T4 T5 Long-term

Prognostic factors

Age

Sex

Education level

Employment status

Marital status

Insurance type

Comorbidity

Pre-existing headache or neck pain
Seatbelt use

Head restraint

Direction of impact

Position in vehicle

Unprepared for collision

Financial compensation

Neck pain intensity (VAS)"8%
Headache intensity (VAS)"--%
Primary outcome measures

Pain (VAS-pain)"-%.%

Activities (VAS-activities)”-2-* X
Secondary outcome measures
Quality oflife (SF-36)-*

Cervical range of motion (CROM)
Fear of movement (TSK)®

Coping (PCI)*

Self-control (MP1)®

Social support (MPI)®

Functional disability (NDIY*-* (DIP)*®

Well-being (WBQ)*

Dizziness (VAS)"'-2-%

Tiredness (VAS)™2-2

Memory problems (VAS)Y-*-%

Medication use (standardized questionnaire) X

X X X X X X XX X X X X X X X X
X

X
X X

32

X X X X X X X X X X X X

X X
X X
X X
X X

X
X
X
X

X

X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X

X X X X X X

VAS, Visual Analogue Scale; SF-36, Short Form 36; CROM, Cervical range of motion; TSK, Tampa Scale for Kinesiophobia; PCI, Pain Coping
Inventory; MPI, Multidimensional Pain Inventory; NDI, Neck Disability Index; DIP, Disability and Impact Profile; WBQ, Well Being Questionnaire.

daily living (Table 4). Pain intensity and daily activities are
measured on a VAS. The VAS is regarded as a reliable,
valid, and responsive assessment tool for pain*"? and other
observations, such as functioning and activities.*"

Secondary outcome measures include quality of life, cer-
vical range of motion, fear of movement, coping, self-
control, social support, functional disability, well-being,
dizziness, tiredness, memory loss, and medication use (Table
4). In Table 4, we have presented the prognostic factors,
outcome measures, instruments, and timing of measure-
ment. The quality of measurements is enhanced by randomized
sequencing of the questionnaires and regular standardized
training sessions for the blinded observers.

Follow-up. Follow-up moments to evaluate treatment are
planned at 8, 12, 26, and 52 weeks after trauma. The main
short-term follow-up moment is set at 12 weeks (T3); main
long-term follow-up is set at 52 weeks (T5) to evaluate the
short- and long-term consequences of treatment.

Sample size. The study attempts to enroll 150 patients with
75 patients per treatment group. This sample size is suffi-

cient to detect a difference of 20% in the primary outcome
measures (pain and activities) between the GP and PT
treatments. A difference of 20% or more is considered to be
clinically relevant with a power of 0.8 and a (2-tailed)
significance level of 0.05. No interim analyses will be
performed.

Statistical analysis. Balance of baseline variables will be pre-
sented in a table to evaluate whether randomization was
successful. If necessary, adjustments for baseline values
will be performed and will be considered as covariates in
the analyses. Data of primary outcome measures are
screened for normality, and if necessary, logarithmic trans-
formations will be applied or nonparametric methods of
analysis will be used. Differences between follow-up and
baseline values will be calculated, and mean values and
95% confidence intervals will be presented for the contin-
uous primary outcome measures for the main moments of
follow-up (short-term: 12 weeks; long-term: 52 weeks).
Analyses between the groups are primarily performed ac-
cording to the intention-to-treat principle using SPSS sta-
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tistical software (Benelux bv, Chicago, 111). Patient data are
analyzed in the intervention groups to which they are ini-
tially assigned, including patients not treated according to
the assigned treatment. Additionally, a per protocol analysis
excluding all patients who did not receive treatment as
allocated will be performed. Comparing the results will
indicate to what extent protocol deviations may bias the
results.

Finally, multiple regression analyses will be conducted to
study the influence of prognostic factors on the outcome
such as age, gender, baseline intensity of pain, and cervical
range of motion. For all comparisons, a P value of .05
(2-tailed) is considered to indicate statistical significance.

CONCLUSION

A new dynamic treatment protocol for patients with
WAD I and Il is introduced for use in a RCT. All partici-
pating care providers have received a training course and an
information packet at the start of the study. To assist care
providers during the intervention period, a help desk is
initiated to provide answers to questions from GPs or PTs
about appropriate intervention choices or practical issues as
how to record the "care provider forms."

Until now, RCTs have generally investigated the effect of
one intervention compared to another intervention. How-
ever, we assume that this cannot be considered as usual
care. PT (and to a lesser extent GP care) sessions are
characterized by a combination of interventions. For example,
PTs always provide exercise therapy in combination with
patient-related instructions.”® Therefore, we have developed
this dynamic multimodal treatment protocol. This protocol
structures the "black box" of interventions. However, we
will not be able to distinguish the effects of different
treatment components because their separate and combined
effects are not known. We suppose that all these components
are part of the everyday GP and PT treatments.
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