Dry needling and exercise for chronic whiplash - a randomised controlled trial
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Abstract
Background
Chronic whiplash is a common and costly problem. Sensory hypersensitivity is a feature of chronic
whiplash that is associated with poor responsiveness to physical treatments such as exercise. Modalities
such as dry-needling have shown some capacity to modulate sensory hypersensitivity, suggesting that
when combined with advice and exercise, such an approach may be more effective in the management of
chronic whiplash. The primary aim of this project is to investigate the effectiveness of dry-needling, advice
and exercise for chronic whiplash.
Method/Design
A double-blind randomised controlled trial will be conducted. 120 participants with chronic whiplash,
grade II will be randomised to receive either 1) dry-needling, advice and exercise or 2) sham dryneedling, advice and exercise. All participants will receive an educational booklet on whiplash.
Participants who are randomised to Group 1 will receive 6 treatments of combined dry-needling and
exercise delivered in the first 3 weeks of the 6 week program, and 4 treatments of exercise only in the last
3 weeks of the program. Participants randomised to Group 2 will receive an identical protocol, except that
a sham dry-needling technique will be used instead of dry-needling. The primary outcome measures are
the Neck Disability Index (NDI) and participants' perceived recovery. Outcomes will be measured at 6, 12,
24 and 52 weeks after randomization by an assessor who is blind to the group allocation of the
participants. In parallel, an economic analysis will be conducted.
Discussion
This trial will utilise high quality trial methodologies in accordance with CONSORT guidelines. The
successful completion of this trial will provide evidence of the effectiveness and cost-effectiveness of a
combined treatment approach for the management of chronic whiplash.

Trial registration
ACTRN12609000470291
Background
Persistent chronic pain following whiplash injury as a result of a motor vehicle crash is a common and
costly problem. In Queensland, Australia, the financial costs related to whiplash injury are substantial and
exceeded $500 million from 1994-2001 [1]. The maintenance of activity and exercise is recommended for
the management of whiplash [2,3]. However, trials of treatment approaches including exercise and
activity for chronic whiplash have demonstrated only modest effects on pain and disability levels [4,5].
One reason for these modest effects may be due to the heterogeneous nature of the whiplash condition.
Many people with chronic whiplash have a complex clinical presentation with marked sensory disturbance
(widespread hyperalgesia, sympathetic nervous system dysfunction) indicative of central nervous system
hyperexcitability [6-9]. The presence of these factors is associated with higher levels of pain and disability
and poor functional recovery [10,11]. Our data also indicate that patients with these features show a poor
response to an exercise-based intervention approach [5].
Modalities such as dry needling and acupuncture are commonly used in the treatment of musculoskeletal
pain conditions [12]. With respect to neck pain of all types and not specifically whiplash, a recent
systematic review reported moderate evidence for pain relieving effects of these approaches [13].
Furthermore, these modalities can have a modulatory effect on hyperalgesia [14] and they are effective in
alleviating symptoms of fibromyalgia [12], a condition that also features characteristics of central
hyperexcitability [15]. Together these findings suggest that needling techniques may be effective in the
management of chronic whiplash pain, but the use of such interventions in this condition has never been
investigated. A recent Cochrane review concluded that dry-needling, added to other conventional
therapies such as exercise, is more effective at relieving pain than conventional therapies alone in nonspecific low back pain [16]. This combined approach to management has never been investigated in
whiplash. Therefore the primary aim of this project is to investigate the effectiveness of dry-needling,
advice and exercise compared with sham dry-needling, advice and exercise in chronic whiplash.
Effectiveness will be measured by reductions in pain and disability levels and improvements in patients'
impressions of overall recovery and quality of life. The secondary aim is to conduct an economic
evaluation of the dry-needling, advice and exercise approach.

Method/Design
Design
Double-blind randomised controlled trial. Ethics approval has been granted from the Human Research
Ethics Committee of the University of Qld (2008002314). The figure below shows the flow of participants
through the study.

Setting
Participants will be assessed at a research laboratory at The University of Queensland. The interventions
will be provided at community physiotherapy practices in Brisbane and Ipswich, Queensland.
Participants
A total of 120 participants with chronic whiplash will be recruited. Inclusion criteria are Whiplash Grade II
(no fracture or dislocation and no clinical neurological deficit on clinical examination) [17] of at least 3
months but less than 2 years in duration; moderate pain and disability (Neck Disability Index minimum of
28/100); and presence of sensory hypersensitivity, defined as 2 out of a possible 3 of the following: cold
pain threshold (> 15°C, males and females), pressure pain thresholds over the cervical spine (females <
185 kPa, Males < 210 kPa), and pressure pain thresholds over the median nerve (females < 210 kPa,
Males < 250 kPa) (6). Participants must also be naive to dry-needling and acupuncture techniques and
must not be receiving any other treatment for their whiplash symptoms at the time of recruitment.
Exclusion criteria are known or suspected serious spinal pathology (e.g. metastatic, inflammatory or
infective diseases of the spine); spinal surgery in the past 12 months; diagnosis with a mental health
condition; confirmed fracture or dislocation at time of injury (Whiplash Grade IV); and nerve root
compromise defined as at least 2 of the following signs: weakness, reflex changes, or sensory loss
(Whiplash Grade III)[17]. Participants will be recruited from local medical practices and via electronic and
print media advertising.
Intervention
All participants will be provided with the patient educational booklet 'Whiplash injury recovery: A self
management guide' published by the Motor Accident Insurance Commission (Queensland)[18], which
provides information about whiplash, advice on symptom management and illustrates a simple exercise
program. Participants will be randomised to one of two groups. Participants in Group 1 will receive 6
treatments of combined dry-needling and exercise delivered in the first 3 weeks of the 6 week program,
and 4 treatments of exercise only in the last 3 weeks of the program. Participants in Group 2 will receive
an identical protocol, except that a sham dry-needling technique is used instead of dry-needling.
Sham dry-needling uses needles which cause a pricking sensation when pushed against the skin. The
needle disappears into the handle with increased pressure. This mechanism invokes a similar sensation
to that produced by dry-needling, which includes the non-specific effects of clinician -therapist contact and
explanation, as well as the perception that the needle is entering the skin, although sham dry-needling is
proposed to have less physiological effect than true needling[19]. Needling sites will be dependent on
findings by the physiotherapist following assessment for the presence of hyperalgesia on palpation. Only
posterior muscles of the cervical spine and upper thoracic spine will be treated whilst the participant is
lying prone, to ensure the participant remains blinded to the needling group allocation. Examples of
posterior muscles which may be treated are the trapezius, levator scapulae, splenius capitus,
semispinalis and spinalis capitis muscles.
The 6-week exercise program will be carried out under supervision from the physiotherapist and will
comprise specific exercises to improve the movement and control of the neck and shoulder girdles (see
Table 1). The exercises will be tailored by the physiotherapist for each individual participant, are of a low
load nature and are designed to be pain free. At the same time, the physiotherapist will guide the
subject's return to normal activities. This programme is similar to those utilised by physiotherapists in
clinical practice and has been used in previous studies[5].

Table 1
List of Exercises
Exercise

Description

1. Flexors of the cranio-cervical spine

Re-education of cranio-cervical flexion movement
Training holding capacity of the neck flexors
Retraining eccentric control of the cranio-cervical flexors in upright postures

2. Extensors of the cranio-cervical spine

Re-education of cranio-cervical extension movement
Training holding capacity of the neck extensors

3. Re-education of neutral posture

Re-education of neutral spine in sitting, including lumbo-pelvic, thoracic and cervical spine neutral
Progression to other functional postures (patient specific)

4. Retraining of the scapular muscles

Retraining scapular orientation in neutral posture
Training endurance capacity of the scapular stabilizers
Retraining dynamic scapular control with arm movement and load

5. Co-contraction of the neck flexors and extensors

Facilitated with rotation, using self-resisted isometric rotation in either supine, or in correct upright sitting posture

6. Strength training of the flexor synergy

Head lift in supine, preceded with cranio-cervical flexion followed by cervical flexion to just lift the head from the supporting surface.
Graded reduction in pillow height to flat surface
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Outcome Measures
Age, gender, time since injury, compensation status, previous treatments and medication usage for the
whiplash condition will be obtained at baseline. The assessor administering the outcomes will be blind to
the group allocation of the participant. Outcome measures will be assessed at baseline, 6, 12, 24 and 52
weeks after randomization.
Primary outcome measures
1. Neck-specific measure of disability (Neck Disability Index)[20]
2. Patient's global impression of recovery (-5 to +5 scale) [21]
Secondary outcome measures
3. Average pain intensity over last week (Visual Analogue Scale)[21]
4. Average pain intensity over last 24 hours (Visual Analogue Scale)[21]
5. Patient-generated measure of disability (Patient-Specific Functional Scale)[22]
6. Whiplash-specific measure of disability (Whiplash Disability Questionnaire) [23]
7. Generic measure of health status (SF-36) [24]
8. Measures of physical impairment (Cervical range of movement, pressure pain threshold, cold pain
threshold) [25]
9. Impact of events scale (IES) [25]
10. Pain Catastrophising Scale (PCS)
11. Posttraumatic stress Diagnostic Scale (PDS)
12. Self report Leeds Assessment of Neuropathic Symptoms and Sign (S-LANSS Pain Score)[25]
Adverse Events
All adverse effects, defined as any negative or unwanted reactions to the interventions will be recorded.
These will include increased pain (greater than 2 points the VAS scale for greater than 1 week), skin
infection, skin irritation or any other reported physical discomfort. An adverse effects committee (chaired
by MS) will manage any adverse reactions as they occur. Adverse effects of treatment will be identified
using open-ended questioning at the 6 week follow-up assessment.
Randomisation
Participants will be randomly allocated to groups by concealed allocation. A statistician who is
independent of the study will be responsible for generating the computerised randomisation schedule. An
independent research assistant will administer the schedule and perform all communication between
participants and treating practitioners.
Sample size calculations
The NDI was used to determine sample size, as previous clinical trials have shown this variable to have a
smaller effect size than the measure of perceived recovery [5]. The minimal clinically important change for

the NDI is 7 points [26] with a conservative standard deviation of 18 based on previous work[5,27]. Based
on 80% power at p = 0.05, 54 participants will be required in each group. Allowing for a 10% loss to follow
up, a total of 60 participants will be required in each group, with 120 participants in total.
Data management and analysis
All analyses will be conducted on an intention to treat basis. The outcomes measured at 6, 12, 24 and 52
weeks will be analysed using linear mixed and logistic regression models that will include their respective
baseline scores as a covariate, subjects as a random effect and treatment conditions as fixed factors.
Age, gender, duration of condition and IES scores will be included as covariates in the analysis.
Regression diagnostics will be used to check for normality of the measures and homogeneity of variance
as appropriate. Alpha will be set at 0.01.
Data integrity
The integrity of trial data will be monitored by regularly scrutinising data sheets for omissions and errors.
Data will be double-entered and the source of any inconsistencies will be explored and resolved.
Discussion
Although many people experience rapid recovery from pain and disability associated with whiplash within
the first three months, a significant proportion can have ongoing mild to moderate pain and disability[28].
It has been shown that the presence of widespread sensory hypersensitivity indicative of augmented pain
processing mechanisms is associated with higher levels of pain, disability and poor functional recovery
following whiplash injury [29]. Chronic patients with these features have been shown to have a poor
response to an exercise-based intervention approach[5]. In order to enhance the treatment outcomes of
an exercise intervention, an additional modality or technique could be used in conjunction with an
exercise programme to address the sensory hypersensitivity of whiplash. Modalities such as dry needling
and acupuncture are commonly used in the treatment of musculoskeletal pain conditions[12], although
the benefit of dry needling for the treatment of whiplash is not yet known. Therefore, this trial aims to
investigate whether the addition of dry needling to an exercise programme will reduce pain and disability
of chronic whiplash.
The exercise programme received by all participants in the trial includes specific exercises to re-educate
cervical and scapular muscle control endurance and strength and are of low-load in nature. These
exercises are tailored to the ability of the participants by the trial physiotherapists. This type of exercise
programme has previously shown modest effects in the treatment of chronic whiplash by reducing pain
and disability [4,5] and was therefore the programme of choice for this trial.
A sham dry needling intervention will be used as a in the comparison group to assess the effects of dryneedling on whiplash. Sham dry needling invokes a similar sensation to that produced by true dryneedling, without the needle entering the skin. This technique is proposed to have a lesser physiological
effect than true needling [19]. Application of the sham and true dry needles are to the posterior cervical
and thoracic spine whilst the participant is prone, which will allow participant blinding to their group
allocation. A blinded independent trial assessor will conduct participant assessments. The methodology of
this double-blind randomised controlled trial meets the CONSORT statement and guidelines [30].
An economic evaluation of the dry-needling, advice and graded exercise approach will also be conducted
as a secondary aim in this trial. As the economic cost of whiplash injury is extensive, developing effective
treatment programmes which minimise pain, disability and resultant economic cost is desirable.

It is hypothesised that the dry needling approach will decrease the pain and disability of chronic whiplash
by reducing the sensory hypersensitivity and facilitate the effects of the exercise program. The study
outcomes will facilitate the development of effective treatment plans for chronic pain and disability
following a whiplash injury and have the potential to reduce the economic burden of this condition.
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