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Predicting prognosis in whiplash injury 

Prognosis:  

 

Greek πρόγνωσις  

 

“Fore-knowing, foreseeing”  

 

Biomechanics 
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Predicting prognosis in whiplash injury 

• What  are the salient 

clinical features? 

• When to test ?  

• Level of confidence? 

• Generalise to other 

conditions ? 
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Whiplash – Clinical Features 

Pain 

Disability 

Psychological distress 

Dizziness 

Whiplash – Clinical Features 

Oculomotor control 

Proprioception 

Postural stability 

Motor control / ROM 

Sensory change 

Images courtesy of  rehabmypatient.com 
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Pain and Disability 

• Pain 

– Numerical Pain Rating Scale (Jensen et al 1986)  

– Neuropathic Pain (Score 12 or more on S-LANSS) 

(Bennett et al 2005) 

• Disability 

– Neck Disability Index (Vernon and Mior 1991) 

 

Initial high levels of pain and disability  

are strong predictors of poor recovery. 

 
 

Neuropathic pain: S-LANSS 

Self report – Leeds Assessment of Neuropathic Signs and Symptoms 

Score of 12 or more 

indicates possible  

neuropathic pain. 

30% of acute 

whiplash patients 

have neuropathic 

pain component 
(Sterling et al 2008b). 



6 

Pain and Disability 

• Pain 

– Numerical Pain Rating Scale (Jensen et al 1986)  

– Neuropathic Pain (Score 12 or more on S-LANSS) 

(Bennett et al 2005) 

• Disability 

– Neck Disability Index (Vernon and Mior 1991) 

 

Initial high levels of pain and disability  

are strong predictors of poor recovery. 

 
 

Vernon and Mior 1991 

Pain and Disability: Neck Disability Index 
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High initial scores in Neck Disability Index: 

poor recovery 
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Psychological impairment in whiplash 

• Ongoing 

psychological distress 

appears to be 

dependent upon 

symptom persistence 

 

 0

5

10

15

20

25

30

35

40

45

1 2 3 6

NDI > 30

NDI 10-28

NDI < 8

Time post injury (months)  

GHQ-28 Scores 



8 

Psychological impairment in whiplash 

 
• Catastrophising is a significant predictor of poor outcome 

(Walton et al 2009) 

• Fear of movement and re-injury mediates relationship 

between pain and disability (Kamper SJ et al 2013) 

• Early acute post-traumatic stress reaction strongest 

psychological predictor of outcome as measured by the 

Impact of Event Scale (Williamson et al 2008, Sterling et 

al 2003c) 

Psychological impairment: Pain Catastrophising Scale 

Sullivan MJ, Adams H, Martel MO, Scott W, Wideman T. Catastrophising and 

perceived injustice: risk factors for the transition to chronicity after whiplash 

injury. Spine 2011;36(25 Suppl.):S244e9. 

NOTE: score > 30 clinically 

relevant catstrophising 
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Psychological impairment: Fear of movement & re-injury 

NOTE: score of 37 differentiates between high and low 

Psychological impairment: Impact of Event Scale  

Horowitz et al 1979 
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Sensory changes in whiplash 

• Hyperalgesia on manual 
examination 

• Reduced pressure pain 
threshold in neck and at 
remote sites (eg Tibialis 
Anterior) (Sterling et al 2005). 

• Altered cold pain threshold  
– thermorollers. (Williams et al 

2007, Sterling et al 2008a). 

 

 

 

www.clinicalwhiplash.com 

Means for cold pain threshold: classified at 2 years by 

NDI scores 

(Jull et al 2008) 
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Sensory changes in whiplash:  

cold hyperalgesia 

Sensory changes in whiplash: cold hyperalgesia 
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Clinical Assessment: Assessing Risk of 

Poor Recovery 

• Pain => 8/10 / SLANNS =>12 
– Surrogate ‘electric shock-like pain that comes in bursts.’ 

– ‘burning pain in the neck.’ 

• Post Traumatic Stress / Impact of Event Scale >25 
– Surrogate ‘Intrusive thoughts / nightmares.’ 

• Neck Disability Index 
– > 30% (out of 100) 

• Cold pain threshold: u/s gel, ice cube test. 

• Pressure pain threshold: neck & anterior shin. 

• Bilateral restriction in ULTT 4/10 VAS @ =<150 degs. 

 

Clinical Assessment: assessing risk of poor recovery 

 

 

Domain Instrument Cut Off Notes 

Subjective: Age >40 years 

Disability Neck Disability 

Index  

> 30 / 100 

 

Pain Numerical 

Pain Rating 

Scale  

> 8/10 

 

PTSS Impact of 

Event Scale  

=>26 (mod) 

  

Allow 4-6 

weeks post 

injury to settle 

Neuropathic  

Pain   

 

S-LANSS =>12 

Objective: Sensory ULTT <150° bilateral 

VAS > 4 

Often 

unexpected 

finding 

Sensory Cold 

Hyperalgesia 

>15°C Ice / 

Thermoroller 

(Sterling et al 2006) 
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Disability, pain & sensory impairment 

 

 

Complex Whiplash 
 

NDI > 30/ 100 

Motor deficits 

Widespread hyperalgesia 

Cold hyperalgesia 

Post-traumatic stress symptoms 

Psychological distress 

 

Less complex Whiplash 
 

NDI < 28/ 100 

Motor deficits 

Local hyperalgesia – neck 

Psychological distress 

 

(Sterling & Kenardy 2008b) 

(Worsfold 2014) 

WORSFOLD C (2014) JOURNAL of FORENSIC and LEGAL MEDICINE 25; 95-99 
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Predicting prognosis in whiplash injury 

• Triage role: identify complex patient. 

• Intervene @ 6/52 

– CBT / EMDR for PTSD 

– ‘Psychologically informed’ physiotherapy for 

catastrophisation / fear of movement. 

– Neuropathic pain medication 

• Do not ignore pain generators. 

Predicting prognosis in whiplash injury 

• What  are the salient 

clinical features? 

• When to test ?  

• Level of confidence? 

• Generalise to other 

conditions ? 
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