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What is the Injury Severity Score 

and Abbreviated Injury Scale?

AIS Score Injury

1 Minor

2 Moderate

3 Serious

4 Severe

5 Critical

6 Un-

survivable

Region Injury 

Description

AIS Square

Top Three

Head and 

Neck

Cerebral 

contusion

3 9

Face No Injury 0

Chest Flail chest 4 16

Abdomen Minor liver injury

Major spleen 

injury

2

5

25

Extremity Femur  fracture 3

External No Injury 0

Injury Severity Score 50

Example adapted from: www.east.org



OUHSC

• What do we see at OUHSC

– This is not entire state

Helmeted Non-helmeted

Total Accidents 56 135

Mortality (in 

hospital)

4 (7%) 15 (11%)

Average ISS : 

Lived

17 13

Average ISS: 

Died

26 35

Data from July1, 2009 – June 30, 2010



State of Oklahoma

• Based on 2009 data

– Available from Oklahoma Highway safety 

Office

– Total Accidents: 1636

– Fatal Accidents: 105

– Youngest Accident Victim: 4

– Youngest fatality: 18



Oklahoma

Age Number of

Accidents

Number 

fatal 

%

Fatal

21-30 395 26 6.5

31-40 319 31 9.7

41-50 371 22 5.9

51-60 297 16 5.3

61-99 99 6 6

Total 987 101 10.2



What types of injuries

• What do I see

– Patients with and without personal 

protective equipment

– Older patients

– Don’t ride on Coumadin!

• Studies on injury patterns



Types of Injuries

• Motorcycle-Related Injuries: Effect of Age on Type 

and Severity of Injuries and Mortality

– Talving et al, 

– Injury patterns from 13 trauma centers in LA county

– 6,530 admissions for motorcycle crashes (MCC)

– Mortality

• Overall : 3.2%

• 19 – 55 YOA: odds ratio of 2.3 (95% CI 1.08 – 4.93, p=0.03)

• Over 55 YOA: odds ratio: 3.28  (95% CI 1.36 – 7.93, p=0.05)

• Contradicts smaller studies of older age being protective

• Major cause of death was head trauma

The Journal of TRAUMA® Injury, Infection, and Critical 

Care • Volume 68, Number 2, February 2010



Talving et al



Intrathoracic and Intra-abdominal

Trauma

• Jess F. Kraus, MPH, PhD, et al, 2002

– Included admissions and coroners records

– Data from 1991 – 1992

The Journal of TRAUMA Injury, Infection, and Critical Care 

Volume 52 • Number 3, March 2002.



Injury Patterns: Spine

• Angus et al, 2002

– Data from UK

– Data set from 1993 – 2000

– Reported that in UK in 1998 24,969 MCC’s

The Journal of TRAUMA Injury, Infection, and Critical Care

Volume 53 • Number 1, July 2002



Accident Prevention

• Personal protective equipment

• Trend has been to repeal helmet laws



AMA Position statement

• AMA Position In Support Of Voluntary Helmet Use Share

• The American Motorcyclist Association (AMA), as part of a comprehensive 

motorcycle safety program to help reduce injuries and fatalities in the event of 

a motorcycle crash, strongly encourages the use of personal protective 

equipment, including gloves, sturdy footwear and a properly fitted motorcycle 

helmet certified by its manufacturer to meet the DOT standard.

• The AMA believes that adults should have the right to voluntarily decide when 

to wear a helmet. The AMA does not oppose laws requiring helmets for minor 

motorcycle operators and passengers, believing that many young 

motorcyclists and/or their passengers may lack the maturity to make an 

informed decision regarding the use of motorcycle helmets.

• (From AMA website, March, 2011)

http://www.addthis.com/bookmark.php?v=250&username=xa-4c890308491792e6
http://www.addthis.com/bookmark.php?v=250&username=xa-4c890308491792e6


California 1992 requiring helmets

• Kraus, et al

– Reviewed accident data pre and post helmet 

law

– Reported a significant reduction in fatalities



Kraus et al



Kraus et al



Economic Impact of helmet use

• Eastridge et al, 2006

– National Highway Transportation Safety 

Administration

– 1994 – 2002

The Journal of Trauma, Volume 60 • Number 5, May 2006



Eastridge et al

• This data includes out of hospital cost: 

• What is the cost to Oklahoma?



Cost data from National Trauma 

Data Bank

• Hundley, et al

– reviewed data from National Trauma Data 

Bank

– 1994 – 2002

Journal of Trauma; Vol. 57, No. 5; November, 2004



Hundley et al



Hundley et al



Non-standard Helmets

• Peek-Asa, et al

– Reported on Sham helmets

– Reported data after helmet law enacted

Accident Analysis and Prevention; 31; 1999, 229 - 233



Repeal of helmet law

• Bledsoe et al

– Reported 3 years before and 3 years after 

helmet law repealed

• Findings

– Increased cost

– Increased severity

– Increased mortality

Journal of Trauma; Vol 53, No 6; December 2002



Bledsoe et al



Miami-Dade county

• O’Keefe et al

– 3 year period before and after repeal

– Helmet law repealed in 2000

– Found significant increase in mortality

Journal of Trauma, vol 63, No 5; November 2007



O’Keefe et al



Cochrane Review

• Liu, et al 2009.

– Meta-analysis

• Helmets reduce risk of death by 42%

• Reduce risk of TBI by 69%



Cochrane review of Training 

Courses

• Kardamanidis et al, 2010

– Few good studies on efficacy of training 

courses

– World wide issue

– Varied study design and varied results

– Only 3 randomized trials

– 2 randomized controlled trials showed 

benefit up to 2 years

– Another Randomized controlled trial did 

not



Conclusions

• Helmets save lives and reduce injury

• Helmets reduced the additional burden 

of non-helmeted motorcyclists

• Uncertain if training programs 

decreases mortality or motorcycle 

accidents

– It seems intuitively it would

• I don’t know a thing about politics; only 

what they tell me!


