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• Clinical definition and 

classification of WAD

• Systematic review of the 

literature

• Population-based cohort on 

prognosis

• Patient care guidelines
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Systematic Review of Literature

Medline and other databases
1980-1994 English or French

10,382 NECK-INJURY PAPERS

1,204 WHIPLASH

294 EXAMINED

62 

SCREEN 1 (whiplash)

SCREEN 2 (data)

Critical Review (accepted)



Systematic Review: Results

Accepted    Rejected    Total
Topic             N (%)          N (%)         N 

Risk                13 (22)           47 (78)         60

Diagnosis       21 (20)           82 (80)        103

Treatment      17 (26)           48 (74)          65

Prognosis       11 (17)           55 (83)         66

Total               62 (21) 232 (79)       294
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The Course of Whiplash in Quebec
(Spitzer, Skovron, Salmi et al. Spine, 1995)



Prognosis for WAD (1995)

Important

• Female gender

• Older age

• Neck pain intensity

• Headache intensity

• Radicular problems

• Grade of WAD

Unknown

• Degenerative discs

• Osteoarthritis

• Psychosocial factors

• TMD

• Cognitive problems

• Legal/insurance factors



Course of Neck Pain
Côté P, Cassidy JD, Carroll L. Pain 2004

� Resolution: 36.3%

� Improvement: 29.3%

� Persistence: 35.4% 

� Aggravation: 9.3%

� Recurrence: 22.8%
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Accepted Papers

Area of Interest Papers Reviewed Accepted (%)

Risk 469 249 (53%)

Diagnosis 274 95 (35%)

Prognosis 226 70 (31%)

Intervention 359 170 (47%)

Total 1328* 584 (44%)

* The task force reviewed 1203 studies, some of which related to more 
than one area of interest.



 

What is the Course of Neck Pain and 

What are the Factors that Predict 

Persistent Pain and Disability?

Prognosis



 

Prevalence of Neck Pain 
in the General Population

Lifetime Chiu, 2006
Cote, 1998
Fejer, 2006
Lau, 1996
MacGregor, 2004
Makela, 1991
Lau, 1996
Andrianakos, 2003
MacGregor, 2004

Twelve-Month Bovim, 1994
Chiu, 2006
Ciancaglini, 1999
Ektor-Anderson, 1999
Lau, 1996
Palmer, 2003
Picavet, 2003
Westerling, 1980
Bovim, 1994
Ektor-Anderson, 1999
Hagen, 2002
Isacsson, 1995
Jacobson, 1989
Chiu, 2006
Chiu, 2006
Palmer, 2003

One-Month Hagen, 2002
Hartvigsen, 2005
Kim, 2001
Makela, 1991
Thomas, 2004
Makela, 1991
Urwin, 1998
Webb, 2003
Thomas, 2004
Webb, 2003
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Annual Prevalence in Workers

Norway: 27%

UK: 33.7%
Disability: 11%

Quebec: 47.8%
Disability: 14.1%

France: 10.2% 
(Chronic NP 

with disability)

Prevalence is higher in health care and office workers: � 5 % disability



 

Incidence of Health Care Utilization 
for WAD

USA: Emergency room visits
328 per 100,000

Saskatchewan:
Individuals seeking 
health care:
600 per 100,000



 

Incidence of Health Care Utilization 
for WAD (per 100,000)

Sweden: 
83 (‘85) to 302 (‘98) 

The Netherlands:
3.4 (‘70-’74) to 
40.2 (‘90-’94)



 

Results

Citations identified
31,878

Irrelevant to Mandate
30,675

Relevant to Mandate
1,203

Admissible
552

Inadmissible
651

Risk: 249 (53%)

Economic: 13 (93%)

Interventions: 170 (47%)

Prognosis: 70 (31%)

Assessment: 95 (35%)



 

Course in Children
• Few scientifically admissible studies

– 50% of Grades 3 and 5 school children with neck pain (Finland) 

report neck pain again at one year (one study)

– Maximum symptom duration in children with Grades I and II 

WAD was 2 months (one study)

• one study in England, children presenting to emergency 

after car crash, excluded those admitted



 

Course of Neck Pain

• In adults with neck pain
– General Population (6 studies)

• 50-85% again report neck pain 1-5 years later
– Workers (10 studies)

• 60-80% again report neck pain 1 year later
– WAD (20 studies)

• Most studies report that 50% report symptoms one year 
post-injury (but most not severe)

• Recall…
– Background prevalence of neck pain in general population � 30% in 

past month



 

Key Message: General Population

The evidence suggests that passive coping 

delays the recovery from neck pain.  

Preliminary evidence suggests that a history 

of MSK pain is related to poor prognosis.  



 

Demographic and Socioeconomic Factors

Prognostic 
factor

Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 

evidence

Age �

Female No association

Unemployed �

(� )= better prognosis; (� ) worse prognosis



 

Psychosocial Factors

Prognostic  
factor

Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Passive coping �

Anger, 
Frustration

�

Vitality �

Self-assurance �

(� )= better prognosis; (� ) worse prognosis



 

General Health, Prior Pain and 
Comorbidities

Prognostic  
factor

Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 

evidence

Exercise �

Prior neck 
injury

�

Low back 
pain

�

Self-rated 
health 

�

(� )= better prognosis; (� ) worse prognosis



 

Key Message: Workers

Preliminary evidence suggests that workers 

who have a history of MSK pain or sick leave 

have a worse prognosis.  Workplace physical 

and psychosocial factors have little impact on 

the course of neck pain in workers.



 

Demographic and Socioeconomic Factors

Prognostic 
factor

Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Age �
(no association)

Female �

Blue collar 
occupation

� (� )

Duration of 
employment

�
(no association)

Changing 
employment

� (� )

(� )= better prognosis; (� ) worse prognosis



 

Workplace Factors - Physical

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Work pace �
(no association)

Neck posture �
(no association)

Hands above 
shoulders

�
(no association)

Strenuous 
work

�
(no association)

Work postures �
(no association)



 

Workplace Factors - Psychosocial

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

High job strain/ 
demands

� (� )

Low social 
support

�
(no association)

Satisfaction 
with colleagues

�
(no association)

Job satisfaction �
(no association)

Stress at work �
(no association)

(� )= better prognosis; (� ) worse prognosis



 

General Health, Prior Pain and 
Comorbidities

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Depressive 
symptoms

�
(no association)

Exercise � (� )

Prior MSK 
pain

� (� )

Prior sick 
leave

� (� )

Self-rated 
health 

�
(no association)

(� )= better prognosis; (� ) worse prognosis



 

Key Message: Whiplash-
associated Disorders

The evidence suggests that patients who cope 

passively with their pain; those who are depressed 

and individual who used high level of health care 

have a poor prognosis.  There is preliminary evidence 

that a tort compensation system and the involvement 

of a lawyer early in the claim process delay recovery.



 

Demographic and 
Socioeconomic Factors

Prognostic 
factor

Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 

evidence

Age �

Female �

Education �

(� )= better prognosis; (� ) worse prognosis



 

Initial Symptoms

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Higher WAD 
Grade

�

Initial neck 
pain severity

�

Initial 
headache 
severity

�

Early limitation 
in ADL

�

(� )= better prognosis; (� ) worse prognosis



 

Psychological Factors

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Passive coping �

Depression �

Helplessness �

Catastrophizing �

Fear of 
movement

�

(� )= better prognosis; (� ) worse prognosis



 

Collision factors

Prognostic 
factor

Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Position in 
vehicle

No association

Awareness of 
impending 
collision

No association

Headrest No association

Seat belt No association

Direction of 
collision

No association

Greater mean 
acceleration

�

(� )= better prognosis; (� ) worse prognosis



 

General Health, Prior Pain 
and Health Care

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 

evidence

Prior MSK 
pain

�

Early 
frequent 
health care

�

Early 
multidisciplin
ary care

�

(� )= better prognosis; (� ) worse prognosis



 

Societal Factors

Risk factor Preponderance 
of evidence

Evidence Preliminary 
evidence

Varied 
evidence

Tort system �

Lawyer 
involvement

�

(� )= better prognosis; (� ) worse prognosis



 

Summary

• Course of neck pain is similar, regardless of samples assessed

– High frequency of persistence or recurrence

• Prognostic factors for outcome (recovery, failure to recover) have 

similarities amongst general population, workers and WAD groups

• Determinants of recovery are multifactorial



 

Thank you! 
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