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QOutline

* Helmet Basics

 How Helmets Work

 Helmet Effectiveness

 Helmet Use

e Current Helmet Regulations/Recommendations
 Helmet Policies

« Room for Improvement
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Helmet Evolution

« Slow initially — without scientific evidence
— Late 1800’s — pith or soft leather
— 1910-20’s — suspension & hard leather
— Late 1930’s — plastic helmets
— 1949 — NFL required

— 1950’s and beyond — continued development,
standardization, regulations & policies

* 1969 — NOCSEA founded
% « 1973 — safety standards for football helmets
— Currently — U.S. CPSC

http://lwww.popularmechanics.com/outdoors/sports/football/4281378?click=main_sr
http://www.bhsi.org/history.htm
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Helmet Design

 Hard exterior shell

e Middle stiff foam — g autershe
expanded polystyrene, i Face.
polypropylene, conprree_| /
polyurethane

Retention
system

* Spongy internal foam and &=
padding

o Atleast one strap

e Good ventilation holes

http://www.chandigarhtrafficpolice.org/helmet.htm
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How Helmets Work

Foam crushes Decreasing acceleration

e Impact brain o (rotational &/or linear)

- transferred or absorbed -® brain injury
i Less energy absorbed Decreased

 Hard shell protects external surface

http://www.bhsi.org/general.htm



O\& Cincinnati
Children’s: Helmets and TBI

Activity Requirements & Recommendations

Football
 American Youth Football League

« National Federation of State High School Associations
(NFSHSA)

Baseball

« CPSC Consumer Product Review — batting helmets
Hockey

 USA Hockey-sanctioned events or leagues

e NFSHSA

Equestrian

 US Equestrian Federation

 US Pony Club

Dixon C, Gittelman MA. Pediatr Ann. 2008.
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Helmet Effectiveness in Bicycling

* Reduce risk of head & brain injury by 63-88%
 Reduce risk upper/mid face injury by 65%

« Equal protection with crashes involving cars
(69%) v. other causes (68%)

Thompson DC, Rivara F, Thompson R. Cochrane 1999.
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Helmet Effectiveness in Motorcycling

 Reduced risk of death by 42%
 Reduced risk of head injury by 69%
 |nsufficient evidence comparing type of helmet

e Some studies suggest protective effect for
facial injury and/or no effect on neck injury

Liu BC, Ivers R, Norton R, Boufous S, Blows S, Lo SK. Cochrane 2008.
http://lwww.fotosearch.com/UNC152/u15405782/ Royalty free



O\ Cincinnati

Children’s Helmets and TBI

Helmet Effectiveness in ATV use

 Reduce risk of death by 42%
* Reduce risk of nonfatal injury by 64%

e Social direct and indirect costs of fatal and
nonfatal head injuries -- savings of
US$364,306 per injury over a 50-year period

Hagel BE, Pless IB, Goulet C, et al. BMJ 2005.

Sulheim S, Holme |, Ekeland A, Bahr R. JAMA 2006.

Hagel B, Pless IB, Goulet C, et al. Accid Anal Prev 2005.
http://www.fotosearch.com/photos-images/atv.html Royalty free
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Helmet Effectiveness in Skiing/Snowboarding

 Reduce risk of head injury
by 29-60%

 No evidence that helmet
use iIs associated with

riskier activities leading to
other injuries

Hagel BE, Pless IB, Goulet C, et al. BMJ 2005.
Sulheim S, Holme |, Ekeland A, Bahr R. JAMA 2006.
Hagel B, Pless IB, Goulet C, et al. Accid Anal Prev 2005.
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Helmet Effectiveness in Horse-back Riding

e Helmets decrease

Helmet No Helmet

Significant Injury
CNS 5/20 5/10
— Frequency Fracture 5/20 4/10
Internal J20 4/10
Soft Tissue Injury
With significant injury 3/ 2/10
Without significant injury a9,/9 0
Helmet Mo
AHE{M
Mean MISS score (+ SDY) B+26 129+14 P = 002
. GCS <15 0/20 3/10 P=.03
— Severlty Hospitalized 6 P = 007
Ward 2/2 2/6
ICu 0/2 3/6
Died in OR 0/2 1/6

Bond GR, Christoph RA, and Rodgers BM. Pediatrics 1995.
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CDC Statement on preventing TBI

 Wearing a helmet and making sure your
children wear helmets when:

— Riding a bike, motorcycle, snowmobile, scooter, or
all-terrain vehicle;

— Playing a contact sport, such as football, ice
hockey, or boxing;

— Using in-line skates or riding a skateboard,;

— Batting and running bases in baseball or softball;
— Riding a horse; or

— Skiing or snowboarding.
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Helmet Use - Children

* Bicycles: 69%

« Snowmobile: 68% Percent helmet use v. non-use by activity
 Horseback riding: 63% podl I I I I I

o Skiing: 54% 60

» Motorbiking: 53% o I I I E
e Snowboarding: 28% 0 T T

e In-line skating: 27% s sV 0 O ®

o ATV: 25% Q}"\\ $<<\°Q Q,o‘*& ? O@‘Q *@0%. Qe(;l- onfb\@«é& @\Q’é

« Skateboarding: 9% é‘i\o@& N 5 & @\‘5’\ &

» Roller skating: 9% O Use B Non-use

e Sledding: 9%

Dixon C, Gittelman MA. Pediatr Ann. 2008.
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W don't yvou wear a helmeat?

I only ride near home

Helmets are uneccmfortalkle

| don't thimk | need it 2%

"' older moww armnd
im more control

| dont feael cool 2 5,
wearirng a helmet

29%%:

vy parents

dont malce mee 27%

Farcent of children ages 2-12

National Safe Kids Campaign Youth Survey, 2002.
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How do we get kids to wear helmets?

/N

Advocacy

Policy
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Advocacy

 Educate
— Self
— Family
— Neighborhood
— Communities
— Patients

e Know recommendations
and standards for each
helmet we own and wear



@ Activity €& Helmet Type & Applicable Standard(s)
Individual Activities — Wheeled
Bicycling (including low speed, motor assisted)
Roller & Inine Skating — Recregtional Bicycle CPSG, ASTM F1347, Snell B-90/35, Snall N-34
Scooter Riding (mchading loe speed, imotor as=isted)
EMYX Cycling EMX CPSC ASTM F2032
Downhill Mouritain Eike Racing Downhill CPSC ASTM F19532
Roller & Indine Shating — Aggrassive,/ Trick e : "
Skateboarding Skatebosnd ASTM F14321, Snefl N-94
Individual Activities — Wheeled Large Motor
ATV Riding i
Dirt- & Mini-Bike Riding : DOT FMYES 218, Snell M-2000
Motocrossing Motorcycle =
HartingGo-Karting Herting or Motorcycle | DOT FMWSS 218 Seell K-98, Snell M-2005
Maoped Riding .
Powered Scooter Riding Moped or Motoreycle | DOT FMWSS 218 Seell L-SE, Snell M-2005
Individual Activities — Non-Wheeled
Horzebach Ridng Erqueestrian A5TM Fii63, Snell E-2001

Rock- & Well-Climbing

Mountainesring

EN 124927, Snell N-244

Team Sport Activities
i ! &2

Baseball, Softball & T-Ball Eaz=bell Batter's NOCSAE NDO22

Bassbell Catcher's MOCSAE NDO23
Foothall Footisall MOCSAE NDOO2 ASTM FrAT
lze Hochey Hockey MOCSAE MDO30, ASTM F10a5
Liastrosss Lezrozzs NOCSAE NDO41
Winter Actvit
Skang n 77 <
Smowboerding Shd ASTM F2040, CEN 1077, Snell RS-58 or 538
Snoermcbiling Snowrmobile DOT FMWSS 248, Sreell M-2000

Althvough a helmet has not yet been designed for the following two activities, until such helmets exst, weanng one of the three
listed types of helmets may be preferable to wearing no heimet at all.

Ice Skating
Sledding

Bicycle

CPSC ASTM FL447, Snell B-20,°35 or N-347

Eharehosrnd

ASTM F14321, Snell N-944

Sk

ASTM F20420, OEM 1077, Snell BE-98 or 598
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Advocacy

 Role models:
— Family
— Neighborhood
— Communities
— Patients
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Advocacy

Educational/Promotional campaigns

o “After a campaign, children were more likely
to wear helmets than other children.”

e Best campaigns:

— Community-based with education and free or
subsidized helmet provision

— Promotion of helmets in schools

Royal S, Kendrick D, Coleman T.Cochrane Database 2005.
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Advocacy

Media
e Public service announcements

 Movie Industry
- 50 top grossing movies 2000-2004
- 7% motorcycle & 4% bicycle/skateboard scenes
- Overall helmet use 33.3%
- Verbal indications for helmet use in 1.0%
- Injury rate for noncompliant was 10.7%

http://www.youtube.com/watch?v=HNo009ZekHbs
Cowan JA Jr, Dubosh N, Hadley C. J Trauma. 2000.


http://www.youtube.com/watch?v=HNoo9ZekHbs
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How do we get kids to wear helmets?

/N

Advocacy

Policy
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Policy and Legislation

* Policies at local sporting sites and events
— Ski resorts
— Skate parks
— Skating rinks

 Regulations in neighborhoods
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Policy and Legislation

Bikes:

 Helmet legislation is “effective in increasing
nelmet use and decreasing rates of head
Injury rates in the populations for which it is
Implemented.”

Macpherson A, Spinks A. Cochrane Database 2008.
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Ohio Bicycle Helmet Laws

Akron Under 16 2001 Glendale Under 19 *2000
Beachwood Under 16 1990 Kettering Under 16 *2004
Blue Ash Under 16 2003 Lakewood Under 18 1997
Brecksville Under 18 *1998 Madeira Under 17 *2002
Brooklyn Under 14 2001 Marietta Under 16 *2004
Centerville Under 16 1999 Orange V_iIIage Ages 6 to 15 1992
Cincinnati Under 16 *2004 Pepper P'k.e Under 18 2000
Columbus Under 18 effective 2009 Shaker Heights égggeensgg\r/g ' iég%
Dayton Under 13 2004 South Euclid Under 14 2000
E. Cleveland Under 18 *2004 Strongsville Under 12 1993
Enon Under 16 *2004 Waynesville Under 17 *2000

Euclid

Under 14 2001
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Policy and Legislation

Bikes Canada:

e Country-wide study of
head injury in regions with
and without mandatory
helmet legislation.

e Youth and adults are
significantly more likely to
wear helmets as the
comprehensiveness of
helmet legislation
Increases.

Macpherson, et al.. Pediatrics 2002.
Dennis, et al. Inj Prev, 2010.
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US Bicycle Helmet Laws

Green = States with state-wide bike helmet laws

Red = States with some local helmet laws

White = States with no known local or state-wide helmet laws, including Arkansas,
Colorado, ldaho, Indiana, lowa, Minnesota, Nebraska, North Dakota, South Dakota,
South Carolina, Utah, Vermont and Wyoming--13 in all.

Bicycle Helmet Safety Institute, June, 2010,
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US Low-Power Cycle Helmet Laws
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US Motorcycle Helmet Laws
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In Conclusion

 Helmets have a long history

 Designed and standardized to decrease TBI
o Effective in nearly all sporting activities
 American youth still lack the frequent use

e Education/Promotion campaigns and legislation
are effective at increasing use

« Micro and macro advocacy and policy initiatives
and support are necessary
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Thank you!
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