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Chronic whiplash-associated disorders: to exercise or not?
Two recent trials published in The Lancet1,2 have provided 
important information about the management of 
patients with whiplash-associated disorders. In a new 
study, Zoe Michaleff  and colleagues2 recorded that a 
comprehensive exercise programme is not better than 
one physiotherapy advice session supplemented with 
telephone support in people with whiplash-associated 
disorders.2 The results serve as a reminder that chronic 
whiplash-associated disorder is an underestimated 
condition that needs specifi c treatment, and that more 
studies are needed to establish eff ective interventions. 
We focus here on the chronic whiplash-associated 
disorder group and address clinical implications of, 
and possible explanations for, the study fi ndings, and 
opportunities for further investigation.

The comprehensive exercise programme employed by 
Michaleff  and coworkers consisted of 20 sessions (lasting 
1 hour) of specifi c motor relearning exercises and graded 
activity, with cognitive behavioural treatment rules.2 The 
researchers randomised 172 patients to either exercise 
or advice and, in terms of the trial’s primary endpoint 
of pain intensity, the diff erences between groups were 
0·0 (95% CI –0·7 to 0·7) at 14 weeks, 0·2 (–0·5 to 1·0) at 
6 months, and –0·1 (–0·8 to 0·6) at 12 months. On the 
basis of current understanding of whiplash-associated 
disorders, the method used is a state-of-the-art approach 
to exercise in people with chronic whiplash-associated 
disorders. The investigators used high-quality research 
methods, which suggests a low risk of bias.

The fi ndings could be explained by several factors. 
First, but of little clinical importance, dysfunctional 
cervical neuromuscular control is an established feature 
in patients with chronic whiplash-associated disorders,3 
because people move diff erently when they are in pain.4 
The brain does not need nociception to change control 
of body movement—anticipation of pain suffi  ces.5 This 
point could be addressed by a reduction in the threat 
of pain—eg, therapeutic pain neuroscience education6 
before exercise is started. This is a crucial issue in whiplash 
because many patients continue their search for objective 
evidence of structural (cervical) damage. One of the main 
goals of therapeutic pain neuroscience education is to 
change patients’ pain beliefs through reconceptualisation 
of pain—ie, that pain does not result from tissue damage. 
In view of the established presence of hypersensitivity of 

the CNS (ie, central sensitisation) in patients with chronic 
whiplash-associated disorders,7 this step is likely to be a 
crucial prerequisite for exercise interventions.

Michaleff  and colleagues aimed to change patients’ 
understanding of pain through education and by use 
of cognitive behavioural therapy. Therapeutic pain 
neuroscience education might address this point more 
thoroughly, by allowing patients to understand their 
pain, including the absence of objective biomarkers 
or imaging fi ndings. Compared with pain education 
in cognitive behavioural therapy, pain neuroscience 
education focuses on the neurophysiology of pain to 
change beliefs about pain so that even patients with a 
focus on biomedical mechanisms, who are reluctant to 
adopt psychological explanations for their pain, become 
likely to change their pain beliefs. 

Some argue that patients with chronic whiplash-
associated disorders not only need exercise treatment 
and graded activity, but stress management, counselling, 
and activity management. Indeed, people with chronic 
whiplash-associated disorders show a dysfunctional stress 
response,8 and many have post-traumatic stress symptoms 
that can be treated successfully with trauma-focused 
cognitive behavioural therapy.9 Additionally, not all 
patients need grading of activity from the early treatment 
phase; patients can show persistence behaviour rather 
than avoidance behaviour, which makes the application 
of activity pacing and acceptance-based interventions 
appropriate.10 Still, these are hypothetical solutions for the 
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Figure: Various aspects of whiplash-associated disorders
Several of the factors are partly overlapping (eg, dysfunctional endogenous 
analgesia in response to exercise can be seen as one aspect of central 
sensitisation) or interconnected (eg, cognitive-emotional factors contribute to 
both central sensitisation and the dysfunctional stress response).
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improvement of physiotherapy management for patients 
with chronic whiplash-associated disorders. We propose 
each of the issues contributing to the symptoms and 
disability are addressed in a comprehensive rehabilitation 
programme for patients with chronic whiplash-associated 
disorders (fi gure). Further high-quality randomised 
controlled trials are needed to assess whether such a 
comprehensive rehabilitation programme is eff ective.

Central sensitisation in patients with chronic 
whiplash-associated disorders7 warrants treatment of 
cognitive emotional factors like pain catastrophising, 
hypervigilance, and maladaptive beliefs about illness. 
Michaleff  and coworkers addressed this point by use 
of cognitive behavioural therapy rules. The treating 
physiotherapists were experienced clinicians who were 
familiar with and trained to apply cognitive behavioural 
therapy rules, a diffi  cult process.11 Physiotherapy 
curricula are only starting to integrate cognitive 
behavioural therapy as part of pain management 
modules. Future physiotherapists might have the 
necessary attitudes, beliefs, and skills to apply specifi c 
cognitive behavioural therapy rules during exercise 
therapy for chronic pain patients, including those with 
whiplash-associated disorders.

Michaleff  and colleagues’ results are surprising in 
view of the established eff ects of education for patients 
with chronic whiplash-associated disorders12 and the 
dysfunctional response of these patients to exercise.13 
A normal response to exercise or physical activity 
entails activation of brain-orchestrated analgesia, a 
mechanism referred to as exercise-induced endogenous 
analgesia. However, patients with chronic whiplash-
associated disorders do not activate endogenous 
analgesia in response to exercise.13 We are investigating 
the role of brain neurotransmitters like serotonin 
and noradrenaline in the dysfunctional endogenous 
analgesia in response to exercise in people with chronic 
whiplash-associated disorders.

The study by Michaleff  and colleagues2 advances our 
understanding of whiplash-associated disorders and 
provides physiotherapists with clear information about 
how to treat patients with chronic whiplash-associated 

disorders. These fi ndings should not be interpreted as 
encouragement to abandon exercise therapy in these 
patients: the question is how and when to exercise 
people with chronic whiplash-associated disorders.
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