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n  Similar to chronic pain views, current literature 
and related theory postulate that CNS related 
organic factors are responsible for the initial 
presentation of PCS while the longer-term 
maintenance of such symptoms (reflecting 
chronic conditions), is dependent on 
psychological/psychosocial processes (Lishman, 
1988).  

Preamble 



Main Thesis 
n  This presentation does not take issue with this 

traditional view as our primary objective is to document 
that PCS is not related solely to head injury. 

n  We present a broader perspective and postulate that 
“concussion”  is not required for the emergence of 
“post concussive symptoms” 

n  We endorse the view that each respective symptom 
present in post head injury manifestations, must be 
evaluated/treated in its own right 



Studies Supporting Thesis 
n  To support our thesis, a comparative symptom study 

of roughly balanced TBI groups from mild to very 
severe brain trauma would be presented. 

n  A study that is consistent with the literature reflecting 
the inverse nature of psychopathology and brain 
trauma severity 

n  A comparative symptom study of concussed and non-
concussed rehabilitation populations 

n  A comparative symptom study of rehabilitation versus 
non-clinical unemployed and employed individuals 



Study I: PCS Symptoms Across Concussed 
and Non-Concussed Head Injured  

n   Balanced groups of WSIB patients: 
n I: 0 PTA                            (N=13) 
n II: PTA<1 hr                     (N=17) 
n III: 1hr<PTA<24 hrs        (N=12) 
n IV: PTA>24 hrs                (N=12) 
 

n   No group differences re PCS symptoms 
representation nor symptom rankings 
 



PCS Symptoms Similarly Distributed Across 
Non/Concussed and Head Injured 

PTA I (N = 13) II (N = 17) III (N = 12) IV (N = 12) 

1. Headaches 4.4 (1.0) 3.8 (1.0) 2.9 (1.5) 3.2 (1.0) 

2. Dizziness 3.5 (2.0) 2.5 (4.0) 2.9 (1.5) 1.3 (5.0) 

3. Physical Limitations 2.6 (3.0) 2.8 (3.0) 2.2 (3.0) 3.1 (2.0) 

4. Other Pain 2.2 (5.0) 3.4 (2.0) 2.0 (4.0) 1.7 (3.5) 

5. Memory 2.1 1.0 1.0 1.2 (3.5) 

6. Concentration 1.3 1.2 1.2 (5.0) 1.3 

7. Difficulty Sleeping 2.3 (4.0) 1.0 0.7 1.3 

8. Fear of  Reinjury 1.6 1.2 (5.0) 1.0 1.2 

Note: Mean rank order presented in parentheses per group. 

Source: J. Douglas Salmon, Jr., PhD, 1998.  Rehabilitation Checklist User’s Manual, MHS 



Study II: Inverse Relationship Between 
Psychopathology and TBI Severity 

n 570 WSIB patients: 
n I: 0 PTA                             (N=247) 
n II: 0<PTA<7 days              (N=323) 
n III: PTA>7 days                 (N=70) 
 

n   Consistent with literature psychopathology 
inversely related to brain trauma severity 









Study II: Inverse Relationship Between 
Psychopathology and TBI Severity 

 





Next Studies Derived During  
R-SOPAC Validation 

n  R-SOPAC evolved from a concussive symptom 
approach with: 
n  Emotional, Cognitive, Physical domains 
n  Intensity and Coping dimensions 
n  Symptoms expanded over other “PCS” measures 
n  Ability to consider “base rates” in the population at 

large, thereby addressing criticisms directed at prior 
measures 

n  Likert scale format allows for considered distinction 
beyond symptom presence/absence 







Study III: PCS Symptoms Across Non/Head 
Injured Rehab Populations 

n  WSIB patients: 
n  I: Back Injured                   (N=79) 
n  II: HI with PTA=0            (N=194) 
n  III: 1hr<PTA<24 hrs        (N=38) 
n  IV: 24 hrs<PTA< 7 days   (N=30) 
n  V: PTA> 7 days                 (N=47) 
 

n   No group differences re Cognitive, Psychological, 
Physical Intensity subscales 

n  Most severe TBI group trend towards lowest intensity 
subscales across all groups 
 



 
Subscales 

N = 51 – 79 
Back Injury 

N = 128 – 194 
Head Injury (No TBI) 

N = 28 – 38 
TBI Moderate 

N = 20 – 30 
TBI Severe 

N = 37 – 47 
TBI Very Severe 

Cognitive (I) 4.7 5.2 4.9 5.4 4.9 

Physical (I) 5.3 5.1 5.4 5.0 4.2 

Emotional (I) 5.4 5.4 5.8 5.7 4.7 

Cognitive (C) 4.8 5.0 5.1 4.1 4.8 

Physical (C) 4.9 5.0 4.8 4.4 5.4 

Emotional (C) 4.5 4.8 4.7 4.0 4.8 

Cognitive (Comb.) 3.1 3.3 2.9 4.1 3.1 

Physical (Comb.) 3.5 3.3 3.4 3.7 2.5 

Emotional (Comb.) 3.6 3.6 3.6 4.2 3.0 

Face Validity Support of  Symptom Means by 
Clinical Groups 

Source: J. Douglas Salmon, Jr., PhD, and Marek Celinski, PhD, 2002.  Rehabilitation Survey of  Problems and Coping, MHS 





Summary of Un/Employed-Clinical 
Comparison 

n  All groups show presence of “PCS” like symptoms across 
physical, cognitive and emotional dimensions 

n  Unemployment alone presents a substantial risk over employed 
for increased “PCS” like symptoms across all 3 domains 

n  Relative to un/employed, heterogeneous clinical group shows 
increased PCS-like symptom intensity, and poorer symptom 
coping i.e. quantitative not qualitative difference 



Conclusions re “PCS” Symptoms 

n  “PCS” like symptoms are common in the general population 

n  There appears to be a quantitative and not qualitative difference 
between the non-rehab and rehab populations 

n  The presence of psychopathology is inversely related to degree 
of brain trauma sustained 

n  Beyond unemployment as a major contributing stressor, the 
following likely better accounts for higher intensity PCS 
symptoms in rehab patients than does brain trauma: physical 
limitations, pain, sleep disturbance, related emotional/social 
adjustment difficulties, medication side effects, etc. 



Conclusions cont… 

n  A high degree of overlap exists between the employed, 
unemployed, general rehab and TBI populations 

n  As such, each symptom must be evaluated/treated in its own 
right and considered relative to premorbid baseline e.g. is 
“dizziness” vestibular, ataxic, anxiety, &/or medications related, 
etc. 

n  We gain nothing clinically by viewing “PCS” as a unitary 
concept, which it clearly is not 

n  Viewing PCS as unitary, discourages more thorough investigation 
of each distinct symptom thus diagnostically and therapeutically 
disadvantaging the patient 


