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Traumatic Brain Injury 

 

• A silent epidemic 

• A deadly killer 

• A field in medicine with one of the highest 
unmet needs 

• Can strike us all 

• Changes lives for ever 



Facts and Figures 

• Leading cause of death and disability in young adults 
• Annual number of deaths: 
 EU*: 60.000 
 US: 50.000 
 Globally: 1.5 million 
• Number of individuals living with disability from TBI: 
 EU*: 7.7 million 
 US: 5.3 million 
  
WHO: “2020: injuries are expected to rank No.3 as global 
burden of diseases” 
 
* Old EU member states 



Life long disability is common and 
includes: 

 

- Impaired memory and problem solving 

- Difficulty in managing stress and emotional 
upsets 

- Problems in controlling ones temper 

- Disturbed relationships 

- Reduced life expectancy (3 times more likely 
to die) 



Facts and Figures 

• A major problem in emerging economies 
• World wide increase 
• Annual cost for TBI: 
 US: $ 60 billion  
Life time per patient cost:  
 $ 0.4- 4 million 
• US federal funding allocated per person per year: 

– AIDS: $ 12.111,- 
– Breast Cancer $ 295,- 
– TBI: $ 2,25 



Annual incidence TBI/100.000 

* Langlois, CDC, 2006 
~Tagliaferri et al 2006 
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Data collected in the literature for European countries 
for severe and moderate TBI 

Region Incidence/ 

100.000 

 

Reference 

USA 
 
 
EU 
-Germany 
-Italy 
-Denmark 
-Finland 
-Norway 
-Sweden 

103 
 
 
235 
340 
212-372 
157-265 
101 
83-229 
354-546 

Kelly and Becker 2001;Thurman 1999; 
Langlois et al 2006 
 
Tagliaferri et al 2006 
Firsching and Woischneck 2001 
Servadei et al 1988, 2002; Baldo 2003 
Engberg and Teasdale 2001 
Koskinen and Alaranta 2008 
Ingebritsen et al 1998; Andelic et al 008  
Andersson et al 2003; Styrke et al 2007 



Global incidence of TBI 

Region Incidence/ 
100.000 

Reference 

USA 

 
EU 

 
Brazil 
China 

Pakistan 

South Africa 

103 

 
235 

 
360 

55-64 

50 

316 

Kelly and Becker 2001; Thurman 
1999; Langlois et al 2004 

Tagliaferri et al 2006 

 
Maset and Andrade 1993 

Zhao and Wang 2001 

Raja et al 2001 

Nell and Brown 1991 



Problems in comparing data 

• Under-reporting of mild TBI  

 (rural areas, underdeveloped health care, sports) 

Definition of TBI (ICD-9) head injury vs TBI 

• Prehospital deaths (include or not, cause of death) 

• No prevalence data (requires long term follow-up) 

• Mortality (cause of death, additional injuries) 

• Report ED visit, admission  

 (different admission criteria), discharge reports 



Definition of TBI 

“TBI is defined as an alteration in brain 

function, or other evidence of brain 

pathology, caused by an external force”  

 

 
Menon et al 2010. Position statement: definition of traumatic brain injury. 

Arch Phys Med Rehabil. Nov;91(11):1637-40.  

 



Definition of TBI 

• Background:  

– Increased awareness of additional injury mechanisms 

– Increasing recognition of the impact of mild TBI 

– Better understanding of more subtle neurocognitive 
sequelae 

– Technological advances for diagnosis 

• Preference for clear and concise definition 

• Necessary for consistent and transparent reporting 



Alteration in brain function 

• Any period of loss of or a decreased level of 
consciousness (LOC) 

• Any loss of memory for events immediately 
before or after the injury (PTA) 

• Neurological deficits 

• Any alteration in mental state at the time of 
the injury 



Diagnostic confounds 

Mild Blast TBI 

vs. 

PTSD 



Changing epidemiology 

Worldwide increase 

 

‘The motorcar emerged as 

the most persistent killer in the 

western world’. 

(Gilbert 1997) 

 

High income countries: decrease 

with a shift to older age groups 



Increasing age in TBI 

    Year 

of study 

N Median 
age 

% > 50 
yrs 

Traumatic Coma Data Bank7 1984 –1987 746 25 15 

UK 4 Center study8 1986 –1988 988 29 27 

EBIC Core Data Survey9 1995 847 38 33 

Rotterdam cohort study (unpubl) 1999 – 2003 774 42 39 

Austrian Severe TBI study10 1999 – 2004 415 48  45 



Consequences of increasing age 

• Different pathology 

 

• Co-morbidity 

 

• Use of anticoagulants 



Cause - Age 
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RTA Assault Fall Work Sp/r Oth

N= 5444 441 1665 225 156 595



Odds Ratio 

Ratio of the odds for poorer outcome in the  

presence of the predictor versus the odds in  

the absence of the predictor.  

 

OR = 1: no effect 

 

If CI does not include ‘1’: statistically   
    significant 



Strength of relationship between cause of 
injury and outcome 

  RTA* Assault 

Work-

related 

Sports/ 

recreation Other 

Proportional 

OR 
  

Unadjusted 
0.66 

(0.60-0.73) 

0.66 

(0.52-0.84) 

0.88 

(0.68-1.14) 

0.45 

(0.28 –0.71) 

0.91 

(0.76-1.09) 

Adjusted for age 
1.08 

(0.96-1.21) 

1.03 

(0.76-1.40) 

1.21 

(0.91-1.63) 

0.74 

(0.51-1.09) 

1.06 

(0.87-1.29) 



Is outcome changing? 

127 series; >125,000 patients 
 High intensity 
 Low intensity 



Stein SC et al. 2010.  

150 Years of Treating Severe Traumatic Brain Injury: A Systematic Review of Progress in 

Mortality. J Neurotrauma. 2010 Jul;27(7):1343-53.  



Older observational studies (prior to 1999) 

Year of study N Setting GCS on 

admission 

Mortality % unfav. Author 

1968-1975 700 UK/NL/US Coma ≥ 6hrs 51% 62% Jennett et al 197726 

TCDB 1984-1987 746 US ≤ 8 39% 58% Foulkes et al 19911 

UK4 Centre 1986-1988 988 UK ≤ 8 39% 57% Murray et al 199927 

EBIC core data 1995 796 

481* 

Europe 

Europe 

≤ 12 

≤ 8 

31% 

40% 

49% 

60% 

Murray et al 199928 

Outcome over time in observational 

studies 

Observational studies (1999-2005) 

Year of 

study 

N Setting GCS on 

admission 

Mortality % unfav. Author 

Austria 1999-2004 492 Austria ≤ 8 38% 51%** Rusnak et al 200729 

ATBIS 2000 363 Australia-New Zealand ≤ 8 32% 55% Myburgh et al 200830 

1999-2004 672 Singapore ≤ 8 36% 51% Ng et al 200631 

* Severe subset 

** Unknown in 16% 



Outcome over time in observational 
studies 

Weighted average 

Years of study N Mortality % unfavourable 

Prior to 1999 2915 42% 59% 

1999 - 2005 1527 36% 52% 

2005 - 2010 2143 39% 60% 



Outcome over time in observational 

studies 

More recent studies (2005-2010) 
Year of study N Setting GCS on 

admission 

Mortality % unfav. Author 

2005-2007 518 Paris  ≤ 8 51% 66% Darnoux et al 201132 

POCON 2008-2009 339 The 

Netherlands 

≤ 8 46% 60% Andriessen et al 201133 

OPALS ? 538 Ontario 

(Canada) 

≤ 8 33%*** 63%*** Dowling et al 201034 

2008-2010 748 Latin America ≤ 8 31% 54% Chesnut et al 201135 

*** Outcome assessed at discharge 



Conclusions (I) 

 
Epidemiology is changing 

 
• Overall incidence of TBI in Europe ↓ 
• Age ↑ 
• More falls/contusions 
• Pathology is changing 

 
• Outcome not changed 



Conclusions (II) 

 

Standardized epidemiological monitoring is 
essential towards: 

 

 - targeted prevention 

 - trauma organisation 


