MINUTES OF THE MEETING

HUMAN SERVICES AND AGING COMMITTEE
50TH LEGISLATIVE SESSION
HOUSE OF REPRESENTATIVES

The meeting of the Human Services and Aging Committee was
called to order by Chairman R. Budd Gould on January 6,
1987, at 1:00 p.m. in Room 312-D of the State Capitol.

ROLL CALL: All members were present.

CONSIDERATION OF HOUSE BILL NO, 24:

Rep. Jerry Nisbet, House District # 35, sponsor of the bill,
stated that the bill would reinstitute a mandatory helmet
law for motorcyclists and quadricyclists on the public road-
ways of Montana. He then presented a video tape showing

the findings of a study done by the University of Southern
California regarding the effectiveness of protective hel-
mets.

PROPONENTS :

MYRNA OMHOLT, President of Montana H.E.L.P., an organiza-
tion which offers assistance to head injured people and
their families, was the first witness to testify. She
stated their organization was supporting HB # 24 because
they have dealt with the trauma of head injury and if one
person could be spared the agony of head injury by the
passage of this bill, no value could be placed on the de-
cision to vote in favor of the bill.

DR. KENNETH EDEN, Helena, spoke in favor of the bill. He
related a personal experience with a patient who sustain-
ed a fatal head injury after being involved in a motor-
cycle accident. He stated that one of the arguments is
that people should have the freedom of choice whether or
not to wear a helmet, but in his capacity as a physician
he had been asked to review applications for health bene-
fits, disability benefits, and for dependent children who
no longer have a parent to provide for them. He remarked
that those are public monies that could be better used if
those people had not been injured so severely.

TIM MC CAULEY, Helena, spoke in favor of the bill. He
concluded his testimoney by stating in addition to saving
lives, this legislation might result in fewer costs to the
State of Montana, thereby resulting in better funding for
basic services. '

COLONEL BOB LANDON, Chief Administrator of the Montana
Highway Patrol was the next witness to speak in support
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of the bill. He pointed out since 1979 that 90% of the
fatalities of people involved in motorcycle accidents were
not wearing helmets. See EXHIBIT % 1.

ROBERT RYAN, Helena, was the next witness to appear in sup-
port of the bill. He read a prepared statement concerning
the motorcycle accident that his 23 year old son had had.

He stated that the medical cost for his son had reached over
$200,000 and that taxpayers of the state of Montana were
paying the medical costs for an unnecessary injury. He ur-
ged the passage of the bill.

JIM MANION, who represented the Montana Automobile Associa-
tion testified next in support of the bill. He reported
that prior to the passage of the bill requiring motorcy-
clists to wear helmets there was a 6.62 per cent motorcycle
fatalities for every 10,000 motorcycles registered in Mon-
tana, and while the law was in effect, the death rate drop-
ped to 3.4 per cent per 10,000 motorcycles registered, and
after the repeal the rate went back up to 6.56 deaths per
10,000 motorcycle registrations. He stated that having
done a poll of the MAA membership, 79 per cent indicated
that they supported legislation requiring all motorcyclists
to wear helmets, and 14 per cent indicated they did not.

JAMES F. AHRENS, President of the Montana Hospital Associa-
tion, was the next witness to appear in support of HB # 24.
He stated that in his representation of hospitals they are
accutely aware nationally that the number of head injuries
can be radically decreased if a rider or passenger are
wearing protective head gear. He stated that the Associa-
tion would like to suggest the amendment that the fine for
the first offense be raised from not less than ten dollars
($10.00) to not less than fifty dollars ($50.00) nor more
than one hundred dollars ($100.00). He said a stronger
fine for a first conviction would be an incentive to the
motorcyclist to purchase protective headgear at the onset
rather than paying the ten dollar ($10.00) fine. See
EXHIBIT # 2.

JERRY LOENDORF, representing the Montana Medical Associa-
tion, noted that he had appeared on this bill when it was
first passed in 1973 and at every bill attempted to amend
it or amending it since. He said that the argument that
was always heard regarding this bill was that there was an
imposition upon a person's individual freedom. He then
named the many services that would be provided a person
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experiencing a motorcycle accident at an ample cost to
society today, so in asking the bare-headed motorcyclist
to wear a helmet, we are asking them to give up very 1lit-
tle freedom in exchange for a substantial benefit to
society.

DAVID LACKMAN, Montana Public Health Association, stated
they consider HB # 24 necessary legislation. Se EXHIBIT
$ 3.

BARBARA BOOHER, Executive Director and Chief Lobbyist for
the Montana Nurses Association, representing 1400 nurses
across the state of Montana, stated they concurred with
the previous testimony and urged passage of HB # 24,

JUDY GOUCHER, Helena, Administrative Assistant at Montana
Independent Living Project, and the mother of a daughter
who was injured in a motorcycle accident beseeched the
committee to support the bill.

JANE HAYNES, Great Falls, mother of a son who was injured
in an accident. She testified that although her son had
been wearing a helmet, which she showed to the committee,
he sustained brain stem damage and a broken jaw, but with-
out one he would have been dead. A copy of her testimony
in support of HB # 24 is included as EXHIBIT § 4.

AL GOKE, Administrator of the Highway Traffic Safety Divi-
sion of the State of Montana, submitted a summary of acci-
dent history in the state, see EXHIBIT # 5. He concluded
by stating in his studies of all the research he has con-
ducted which have both positive and negative impacts on
traffic safety in our state, he cannot find any reason

not to require motorcyclists to wear helmets on public
streets.

OPPONENTS:

DAL SMILIE, Helena, commented on the number of citizens who
were in attendance at the meeting along with the press. He
stated there are about 50,000 titled road going motorcycles
in the state of Montana. He said he always wears a helmet
because he personally believes they are safer, however 75%
of the people who do ride are opposed to such legislation.
He then made reference to the social burden theory, and
questioned why motorcyclists were singled out. He submit-
ted a copy of his testimony, see EXHIBIT # 6.
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JAMES BUCK, Helena, spoke in opposition to the bill.

J. ROBERT GREEN, interim state co-ordinator for ABATE of
Montana, which stands for American Bikers Aiming for Educa-
tion was the next witness to appear in opposition to the
bill. He reported on the variance of criteria of safety
standards for helmets. See EXHIBIT # 7.

RICHARD FIELD, a motorcycle safety instructor, stated that
the motorcycle helmet legislation is a band-aid approach to
the problem. He said that education is the answer.

BERNIE ORTMAN, Helena, rose in opposition to the bill. He
also suggested legislating automobile awareness for motor-
cycles.

TOM TAYLOR, Butte, electronics engineer, passed out a report,
see EXHIBIT # 8, "The Effect of Motorcycle Helmet Use on the
Probability of Fatality and the Severity of Head and Neck
Injuries". He stated the data provided in tle report was
prepared by the National Highway Traffic Safety Administra-
tor, U. S. Dept. of Transportation. He reviewed the high-
lights of the report, and concluded his testimony by saying
we need education and awareness programs, and if the legis-
lators want to spend money productively, those are the areas
they need to address.

MICHAEL DUNN, Bozeman, read an exerpt from his prepared
statement stating this legislation is saying to him that he
is not competent to make his own decisions and must be pro-
tected from himself. He then read the newspaper report con-
cerning negligent homicide charges being dropped against a
man who had been involved in a vehicle-motorcycle accident.
See EXHIBIT # 9. He opposed the bill.

JIM BYER, Missoula, also rose in opposition to the bill.

ROD SANDALL, petroleum geologist, said he has many friends
who enjoy visiting Montana on their motorcycles, and we
don't need harrassing rules to keep tourism out of Montana
in these hard economic times. He stated that none of the
surrounding states require helmets and it would be extreme-
ly oppressive for us. He then proposed an amendment, "It
shall be a mandatory felony, attempted murder charge for all
drivers who are found at fault in an accident involving
motorcycle and bicycle riders who obey the laws and are in-
nocent victims. See EXHIBIT # 10.
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BOB KOVACICH, Butte, teacher at Butte Middle School, stated
according to the University of Utah Speech and Hearing Clinic
helmets can also cause accidents because of problems such as
moderate to severe hearing loss. He quoted Road Rider maga-
zine as saying that helmets cause heat fatigue, that tempera-
tures will reach 130 degrees within a helmet condusive to
heat exhaustion and heat stroke causing subsequent slowness
to the ability to think coherently or react quickly. He

said helmets also promote physical fatigue, they weigh on an
average of two and a half to three and a half pounds each.
As an example he said the Virginia State Troopers are no long-
er required to wear their comparatively feather light "Smokey
the Bear" caps while on patrol because they gave them stiff
necks and headaches. He said that studies made by Dr. D. M.
Coleman, Rhode Island Hospital prove that serious and fatal
neck injuries increased by 75% in in first year of mandatory
helmet usage in that state. He said that Rhode Island and
Maine have since repealed their helmet laws. He concluded
his testimony in opposition to HB # 24 by saying the U. S.
Dept. of Transportation states that 90% of the helmets test-
ed off the shelf are defective.

JEFF WUERL, Helena, testified next against the bill. He
said as a motorcycle mechanic he need to be able to listen
to the bike in order to be able to determine mechanical
difficulties.

PATRICIA WHERLEY, Three Forks, passed out copies of statis-
tics on motorcycle death rates in the United States, see
EXHIBIT # 1l1. She read her prepared statement, see EXHIBIT
11-A in opposition to HB # 24.

DOUG WOODAHL, Missoula, displayed three helmets to the com-
mittee, stating that one of them was a replacement of a
supposedly approved helmet that was recalled. He read his
prepared statement in opposition to the bill, see EXHIBIT

$ 12.

CHAIRMAN GOULD advised the people who were not able to tes-
tify today because of the time limitation, they could leave
their testimony with the secretary and it would be distribu-
ted to the committee before they take executive action on
the bill. There were thirteen additional opponents.

REP. NISBET closed by commenting on the number of opponents
who testified that they do wear their helmets, but the fact
remains that according to the statistics for 1982-83, 80%
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of the motorcyclists who were involved in accidents, wore

no helmets. He said he has a copy of the HURT report, and
would be glad to share it with any of the committee members.
He stated it was very adequately documented the single most
critical factor for preventing or limiting the seriousness
of injury is wearing a helmet. He mentioned the compelling
state interest and exclaimed the statistics and evidence be-
fore the committe support the fact there is a cost that be-
comes the responsibility of state and local government to
pick up.

QUESTIONS FROM THE COMMITTEE:

REP, SIMON questioned Rep. Nisbet why tri-cycles were not
included in the bill along with motorcycles and quadricy-
cles. Rep. Nisbet replied they just weren't.

REP. SIMON queried Rep. Nisbet about standards for the pro-
tective headgear. Rep. Nisbet responded that the same stand-
ards that apply to the helmet law for individuals under 18
would apply in HB # 24.

REP. CODY asked Rep. Nisbet if there were any accurate sta-
tistics as to how many motorcycle injuries have ended up on
the SRS budget. Rep. Nisbet replied he had been unable to
obtain that information.

REP. PATTERSON questioned Rep. Nisbet about the lack of an
effective date in the bill. Rep. Nisbet stated it would
automatically become effective October 1, 1987.

REP, KITSELMAN had a question for Jim Manion from the Mon-
tana Automobile Association, since he wasn't available, he
asked an open question regarding what the demographics were
on the MAA poll. Chairman Gould said if he could answer for
Mr. Manion it would be certain that the questionaire was
sent to automobile owners and not motorcycle owners.

REP. SANDS questioned Al Goke how many states have motorcy-
cle helmet laws. Mr. Goke replied that 19 states have laws
that apply to all ages and that 24 states, including Mon-
tana have laws that apply to varying ages and that 18 is the
common age in those 24 states and that 7 states have no law.
He then asked Mr. Goke if his statistics show any correla-
tion between fatality rates in those states that have manda-
tory helmet laws and those that don't. Mr. Goke answered
that some of the data he had presented had some summary
information on what has been observed in those states that
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had helmet laws and repealed them and then returned to a
helmet law. He said the experience without question is
there is somewhere between a 30 and 50% reduction in fa-
talities with helmet laws.

REP, SANDS asked as a question of public policy, how to
address the issue of why should we require helmets for
motorcycle riders as opposed to rodeo riders, skiers and
other people. Mr. Goke explained that the majority of
motorcycle riders that get in an accident are injured and
if we want to reduce motorcycle fatalities then the evi-
dence is clear that a helmet will help.

REP. NELSON asked an open question. He said that being
most of the testimony had been from accomplished motorcycle
riders, he wondered if there were any statistics to show
whether the accident rate occured in the expert or in the
amateur rider catagory. Todd Westlie, Missoula, volunteer-
ed to answer Rep. Nelson's question. He said that the ma-
jority of fatalities occur among new riders. Dal Smilie
agreed that the beginning riders have most of the wrecks,
and they are already protected under Montana's existing law.

REP. NELSON then asked if the bill were not directed more
at the amateur rider than the expert. Rep. Nisbet respond-
ed that he had not directed the bill towards any age group,
but at anyone who rides a motorcycle. Dennis Miller stated
that there are not many new entry level riders right now
and said he was opposed to the bill.

CHAIRMAN GOULD called for further questions from the com-
mittee, seeing none, he closed the hearing on HB # 24. He
stated the committee would take executive action on the
bill at 1:00 p.m. on Thursday, January 8, 1987.

ADJOURNMENT: There being no further business, the meeting

adjourned at 2:55 p.m.
R =

REP. R. BUDD GOULD, CHAIRMAN
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HURT STUDY
Motorcycle Accident Cause Factors and

Identification of Countermeasures

Pindings, Recommendations and Proposed Countermeasures
This research study was conducted by H.H. Hurt and staff at the Traffic Safety
Center of the University of Southern California and is a recognized landmark
piece of motorcycle safety research. Essentially, an in-depth, on-scene
investigation was performed on 900 motorcycle accidents in the Los Angeles
area, Additionally, Hurt and staff analyzed 3600 motorcycle traffic accident
reports in the same geographic area.

Data concerning the general motorcycle riding population was also collected at
505 of the accident sites relative to the time-of-day, day-of-week and environ-
mental conditions that matched the accidents. These exposure data enable the
reader to make comparisons and determine factors which are over-represented. —

The final report itself is several hundred pages in length and should be a
resource document in the motorcycle safety professional's library. The infor-
mation which follows is simply what was found in the study, the recommendations
and the proposed countermeasures, and it provides you with a succinct source of
information.

This information is reprinted from:

Motorcycle Accident Cause Factors and Identification of Countermeasures.
Volume I: Technical Report, Hurt, H.H., Ouellet, J.V. and Thom, D.R.,
Traffic Safety Center, University of Southern California, Los Angeles,
California 90007, Contract No. DOT HS-5-01160, January 1981 (Final
Report).

The entire document is available through the National Technical Information
Service, Springfield, Virginia 22161,
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Injury severity increases with speed, alcohol involvement and motorcycle
size.

Seventy~-three percent of the accident-involved motorcycle riders used no
eye protection, and it is likely that the wind on the unprotected eyes
contributed in impairment of vision which delayed hazard detection.

Approximately 508 of the motorcycle riders in traffic were using safety
helmets but only 40% of the accident-involved motorcycle riders were
wearing helmets at the time of the accident.

Voluntary safety helmet use by those accident-invoived motorcycle riders
was iowest for untrained, uneducated, young motorcycle riders on hot days
and short trips.

The most deadly injuries to the accident victims were injuries to the chest
and head.

The use of the safety helﬁet is the single critical factor in the preven-
tion of reduction of head injury; the safety helmet which complies thh
PMVSS 218 is a significantly effective injury countermeasure.

Safety helmet use caused no attenuation of critical traffic sounds, no

limitation of pre-~crash visual field, and no fatigue or loss of attention:
no element of accident causation was related to helmet use.

FMVSS 218 provides a high level of protection in traffic accidents, and
needs modification only to increase coverage at the back of the head and
demonstrate impact protection of the front of full facial coverage helmets,
and insure all adult sizes for traffic use are covered by tnhe standard.

Helmeted riders and passengers showed significantly lower head and neck
injury for all types of injury, at all levels of injury severity.

The increased coverage of the full facial coverage helmet increases pro-
tection, and significantly reduces face injuries.

There is no liability for neck injury by wearing a safety helmet; helmeted
riders had less neck injuries than unhelmeted riders. Only four minor
injuries were attributable to helmet use, and in each case the helmet
prevented possible critical or fatal head injury.

Sixty percent of the motorcyclists were not wearing safety helmets at the
time of the accident. Of this group, 26% said they did not wear helmets
because they were uncomfortable and inconvenient, and 53% simply had no
expectation of accident involvement,

valjd motorcycle exposure (ata can be obtained only fram collection at the
traffic site. Motor vehicle or driver license data presents information
which is completely unrelated to actual use.

Less than 10% of the motorcycle riders involved in these accidents had
insurance of any kind to provide medical care or replace property.
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o Most haimets sren't Dulit to withatang
much impact. Ninety percent of them fall o

N

Do helmets cause accidents?

mewet pertormance standards set by indusuy
specilications.

Studies show that heimats are effective.

eSeventy percant of all motorcycle
accidents invoive two vehicies, and many car
and truck drivers tail v walch out for cyclists.

Law-entorcement offiClals agree that
Mmany MOOrists don't watan for cycnsts, but
sdy that's ail the more reason 10r Cyclists 10
weadr heimets. ‘

SA poll of cycliats showad that three-
faurthe of thesn don't want s compuisory
heimet igw, DUt Most of them wear Nelivels
anyway.

Helmg! use Jdrous off 1n sliids that repeal
helmut iaws. Aiso, B0 percent of tha CyCiists
Invoivad 1 Montana accidents in 1582-83
welen't wearing heimets.

® Courta in Mlinais snd Nevada have
ruled heimet laws unconatitutional.

The U 8. Supreme Coun ang 34 high
8116 Couns have saio that states may enNact
heimet luws 19 protel individums and ne
pubhc.

~



HURT STUDY
Motorcycle Accident Cause Factors and

Identification of Countermeasures

Findings, Recommendations and Proposed Countermeasures
This research study was conducted by H.H. Hurt and staff at the Traffic Safety
Center of the University of Southern California and is a recognized landmark
piece of motorcycle safety research. Essentially, an in-depth, on-scene
investigation was performed on 900 motorcycle accidents in the Los Angeles
area. Additionally, Hurt and staff analyzed 3600 motorcycle traffic accident
reports in the same geographic area.

Data concerning the general motorcycle riding population was also collected at
505 of the accident sites relative to the time-of-day, day-of-week and environ-
mental conditions that matched the accidents. These exposure data enable the

reader to make comparisons and determine factors which are over-represented. —

The final report itself is several hundred pages in length and should be a
resource document in the motorcycle safety professional's library. The infor-
mation which follows is simply what was found in the study, the recommendations
and the proposed countermeasures, and it provides you with a succinct source of
information.

This information is reprinted from:

Motorcycle Accident Cause Factors and Identification of Countermeasures.
volume I: Technical Report, Hurt, H.H., Ouellet, J.V. and Thom, D.R.,
Traffic Safety Center, University of Southern California, Los Angeles,
California 90007, Contract No. DOT RS-5-01160, January 1981 (Final
Report).

The entire document is available through the National Technical Information
Service, Springfield, Virginia 22161.
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New law needed

There is a great philosophical debate over whether
motorcyclists should be required to wear helmets.

Motorcyclists say the helmets are uncomfortable
and hot. Bikers like the feel of the wind in their hair. Hel-
mets obstruct their vision. Helmets cause injuries.

But mostly, motorcyclists object on principle. It is
nobody’s business whether they wear helmets. Govern-
ment intervention in private lives is bad enough without
adding helmet laws to the list.

We eat food prepared to government standards. We
'drive cars designed to meet federal safety and pollution
laws. We live in houses built to code on lots approved by
master plans. We drive on highways constructed to gov-
ernment specifications and fly in airlines that meet Fed-

eral Aviation Administration regulations.
: When we dust roses with pesticides, the chemical has
been tested and approved by the government. When we
swim in motel pools, we expect them to be clean accord-
ing to government standards.

Enough is enough! Government will not tell us that
we must wear helmets!

Montana's helmet law requires juveniles to wear
head gear. Adults are free to feel the wmd in their, hmr
and the bugs on their teeth.

The cads who would like to take that freedom away
from bikers offer Jefferson's argument that one man's
right to swing his fist ends at the point of his neighbor’s
nose.

If the bikers truly paid the price of their folly, so be
it. But they don’t. When a biker scrambles his brains, the
public pays.

So much for the philosophy. Let's take a look at eco-
nomics. ,

According to the state Highway Traffic Safety Divi-
sion, injured cyclists pay only about 6 percent of their
hospital bills. The rest is covered by health-insurance
settlements and tax-supported programs such as Medi-
caid and county medical funds.

After they are released from the hospital some re-
ceive Medicaid and Social Security payments for the
rest of therr lives. ,

The costs are high. A major insurance company esti-

mates that first-year costs for a brain-damaged person
run from $50,000 to $100,000; second-year, $50,000 to $75,-
000; third year, $40,000 to $60,000; fourth year, $15,000 to
$25,000, and $12,000 to $15,000 each year after that.
_ Bikers' philosophical arguments against the helmet
law make no sense. If they were playing only with their
own lives, their point might be valid, but they are not.
On«< the biker’s fist slams into the public's economic
nose, public rights take precedence over individual fool-
ishness.

The Legislature waffles whxle people die or are so
badly injured they never fully recover. The Legislature
plays cagey with lobby groups while the public pays the
bill.

It's time for the Leglslann'e to put an end to the fight

a2 B
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Gazette opinion

elmets
for bikers

New law needed

There is a great phulosophical depate over whetner
motorcychists should be required to wear hetmels

Motorcyelists say the helmeis are uncomforiabie
and hot. Bikers lihe the feel of the windg wn their haur. Hel-
mets opstruct their vision. Helmels Cause injunes

But mostly, moturcychists object on prancipre, It is
nobody’s business whether they wear helmets, Govern-
ment intervention th pNvale Bves is vad enough without
adding helmet laws to the bst.

We eat food prepared LW government standards. We
drive cars gesizned Lo meet tederal satety and pouuton
laws. We bve 1n houses built te code on lots approved by
master plans. We danve on lughways constructed o gov.
ernment specifications and fiy in airines thal meet Fed-
eral Aviation Admunistration regwations

] wnen we dust roses with pesticides, the chemical has
been Lested ana approved by the guvernient. Wwhen we
Swim it motel pools. we expect them to be clean accord-
g W Eoverninent standards,

knougn 18 enough! Government will hot el us thal
we Inust wear heimets!

Muntana 5 beimet iaw requires juvemles 1 wear
head gear, Adulls dre (ree 1o teel the wild i LiCIr hir
and the buus i taeir wetn

The caas who would ke to take that freedom away
trom bikers olfer Jeflerson’s ardument thul one Mali
rihit to swing s fist ends at the potnt of s neiglibor’s
nose

17 the bikers truty paid the price of their lutiy. ~0 be
it But they don't. when a iker scrambies fis Of adio, Uit
PubliC paya.

Su mach tor te phaosophy. Let s Luke 4 louk al ecor
nonues

According to the state Mignway Tratfic Safety Divi-
Sion, INJUred CYCusts pay only about § percent of thar
hospital bilts. The rest s covercd by heaitn-tnsurance
setilenmients and tax-suppored proprams suh as Medr-
Cald 4nd county meical funds.

After they are reieased from the hospital sume re-
cetve Medicaid and Suctid Seeurily pavimenls for the
rest of their ives.

The costs are ugh. A major insurance company esti-
fmates that first-year costs for a dbran<danaged (ersan
run from $50,000 Ty $100.000; sccond-veut, $50.00 16 $75,-
a0, thard year $.000 Lo 360,000, fourth vear $13,i00 to
325,000, and $12,000 10 $15,000 encn year after that.

Bikers' philosopnical arguments aganst the helmet
law make 6o sense. I they were bliying onty wath Uen
own livey, thar ottt Dghl e visdioh, Bt Ly ate not
Once the Diker's fist alams o he public’s economnie

fuse, PUbhC Fights tuke procedence over individuad fool-

shnesa.

The Leisiature waffles wiule people die or are so
badly injursd they never fully recaver. The Legsialure
plays cagey with lobhy groups whiie the pubiic pays the
budl.

IU's ime for Lhe Leyislature to put an end o the fight
before it gets a bioody nose, Loo.
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Helmet

By STEVE SHIRLEY
Gazeite Heria Burean

HELENA — A litue past mudnignt one mght
o surmmer. e wudspeaker at St Pewrs Hospr
lai i Helena anpouncea a “Code W e nergency
aert

{r nenneth Eden who was \n anoler pant of
the hosiutal ran W the emergency room Outside
the TOCH. laree pouks of biowd coaled the floor. In-
side nad 3 doen NUEses. two prysicians and two
ambulante atlendanils Slouwd aroumd a siretcher
whery a young woihaa iy sead

Tnere was barely & scratch on rer body from
the Deck duwt. Bul w the right uppet hal of her
antul wits 4 Rast where biood iluwed and air butr
Ties codected.

rrusirated amd angry. kbden sat down 4 few
munuies ter W wrile an unpassioited letier to
Gov. Ted duawinden. t sad:

“in my vpuon, and in the omnion of many
preopie taere, this young woman wed e part e
Cawde 0f her own (Cholce) 1t nul wearng a nelmet.
DUL disw Lecause of lesiitive cCowardice and ure:
sponsidiuty To M Nave a heunetl taw i U
staie v ne loQIcul cquivalent Cf allowing druns
drivers on our hyfiwdys This young worsan's
dedath wis JHoLaliv UNIrceSaaly did Can 1 N wav
Ox Cotladue! s &5 BSUC O IMiviaual N nLs.”

THE 1>y E OF indiv icual ngnts is at the cen-
ter 6F Ui deBate over Maldatory helmei taws Uy-
CUsir tane the HLeTlai@in appidaih, alkuing hat
tednet laws wiffinge on therr reedom 0f chuice
Bll heanh-<€are anG ldweniurcement  ofhcids
Ghdiler thal ¢y Ctsts’ treedom of chowe nfnnges
AU LaApayers WHO Inust toue the medice: bubs of
o W hio seliel nedd thjune:

vt lal, Mohiadia lawmakers have sided with
e oyliobe. 10 1977 oy serapped a law thal re-
Quiled CyCsis over aiv id to wedr helmets. lar
uer Uuy yedd Uley Tegecled o bid vy Rep Gerald
Nisbuo Drureat Falbs, o restore tae old taw.

Nt aaid he U probanty reintroduce the bid
it felums 0w edstalure I so. de'd have
Mot e ArGieuutlon [roi Uity yedr's motos bike-acel-
deni lalistics

Tres show thal, by We eid of Alyust, 0 per
piv had diesu th Motand o mutorcyCle sccdents.
AlLuapd) e vedd b ol vet over thais more
A=Al than aty enlife yeal since 19724 Records are
avauabic fur yeas Defor ten, but 115 doubtful
Lisal Uoele ever wefe maie Uian S aeallls e one
YU&r.

STATE. OFFICIALSY blan:e many fatalities on
the 1aiK oi u netinel law They niole tiat, kefore Lhe
helnet law i G0 and 1872, 6 62 0wty Clats divd
for every 00 cyckes fvgblered 1 Mantana
Whie the law was o elfect irom 1974 to 397, the
death rale was 39 for cvery W0 reguitersd
molorcycies Aller e law was fejagled "fe rales
Cumbed batk (o8 56 dGeatis.

Meanwhile, of the 2 matireyclists Kilied by
I iyuries 11 1883 und 184, 15 weren't weanny
hetmein

Motorcycie bulfy havent disputed the state
stilstes, but refer 10 national stuias (nal they sy
Wave Gpek M yuesUon of wiclier belmet wws
shve hives.

Hulenw llomcy Dal Stalbe, who sits nn the
buard of @ceclors of e Atencan Motoreyele Az
aClatiol, putnts tu @ 1377 sudy by the U.S. Depart-

ispute

men! of Transportauon's Highway Traffic Safety
Adfrunistration tnat reported there is “no syufi-
cant difference” 1n fatality rates oi states that do
arad gun't have heimet laws.

“While | agree that helmets are sater” he
said, “Uie Stausucs do nut show a compelung rea-
Son W Mmdidate 4 compusory luw oppused 0y SO
many Mountana aiiaens.”

Stitlie. whu wedr> a helmel when he nides, be-
deves Uie best answer s @ motorey e satety-train-
Ui program nal reaches new Cycusis whu nave
higher accident raies.

NO ONE HAS staustics on how many people
sufter bran damage (0 ¢ycung mushaps ana sur-
Vive. Slate officidls can only say that they are scag-
tered uround the stale, bving in group nomes, pn-
vale hotnes. nursing homes of the state huspital at
Warn dSprings. (Utie Draun-njury vicum of warm
Springs had two motorbike accidents, both umes
withuut a heimet.)

There aso are no readdy avauabie SLausucs
thul getall Row mMuch It custs Lo Ureal these people.
Bul it's safe to say that it cosls the puduc nundreds
of tiousandts of dobiars annuadly.

slowiwld phySiCian dusan Bertrand. a renabili-
Lalon spectnst, eslimates that & bran-damape
VICUE Can Spend Two uf three mumis tn a hospital
wdenave care unul at a cost of $100,00U. Another s
months of hospitalizauon after that can cost $150,-
O mote

Mcanwhile, a thalor isurance company has
eninialed the dveragle cost of Wealin, a severelv
Draun<lamaged person as fodows: $50.000 to $100,
O for Ure furst vear: $50.000 10 $75.00 for the sec
onu yedr $U,000 Lo $60.u00 tor the taind veu:, $13.-
Ol Ly $25 o for the fuurtn year, and $14.um iu $15,-
00y eacn year after that

Ticatment can continue for years unce a per-
Seit whie suffers brwn damage has stabuized, he
cafi have 4 nortnai hie spun

5-A
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persists

“These peopie have every potential to bve
long, ana that wili be costty for soclety.” sad 1.uwla
GeIET, 4 nurse whe coordinates a Missoula Ueat-
ment center for brawn-Gainage victuns, kour of L
palenls unuer her care suffered prawn wnjuries
molorbike nushaps

MANY MEDICAL officlals are frustrated ny
1Ne resvurces aevolea Lo patents who never recuve
er

"I don't care as a doctor about what has L, be
spent it Uy (accident vicums) get betler.” sad ur-
thopeauc surgeon Douglas Wooliey of Missouia,
Byl he said, ne dues vare if the state spends nivaey
dnd e palent shows o SIgNS of umprovement
“And that's what we often do with head tnjunes

Who picks up Lhe tab {or medical treatment”
Usually not the vicum.

Accurding 10 the state Highway Tratfic Salely
Division, injured cyciists pay only about & péruent
of Lne1r pospital bulls The rest 1s coverea by tnealifi-
surance settlements and Lax-supported prograins
such as Medicaud and county medical funds.

Bul society s ¢oSts don't end at the hostawi
Muny bran-gamuged vicUms reiy on governtest
programs such ds Medicaia and >ocial Sevuitt

Tl LalMe SOCLAI-DUrdes aMguMenl would ro
Guire fegistalion to reqire Dedmiews on MOOes Cuw
trva. akiedy, bicyclists, auto and traclor dnvers,”
SIriue sdid.

Propunents of heunel laws counter that the
faws no more abridge anvone's freedon: than &
law - TRal Feqile wale'r SKePs 10 wedr afe jie
SEMVETS and welders 10 use prolecuyve eyve shields

Presumanly. the debaie wid conlinue Ui the
ne L leaislative sesston tf Nisbet has fus way

Unce dgai. Ioloreycie eolliuslasts wid coft-
leind That the slate s helmiel ww shouidnt ta
chianped because they should hisve a freegom of
ctiviCe And once agadn, Nsbe! and others wuil ash
f Whe state can aond not Lo vnange it

Hete are some of the colnmon arguments
AL atnst helmet laws. fodowed, where applicabie,
Lo responses of law-enforcenient and health-care
Gihitials

el cause
with viston or hearing.

A typical hairnet reduces the tield ot
vision only about 3 percer t. While heimets
reauce the sound of safety 6igna.s, they aiso
reguL® thy sGURA Gf the MoloICYaia, Mehking if
“asiGr 10 N84T othir SOUNUS.

© Heimals are uncomiorable and
Incanverant,

¢ The rush i aif huips relieve the
discomior: on warm uays.

© Haimets can cause injunes that
otherwise woulki not huve nappened, such as
nech injuries.

Bludes of rnoturcycid accidents by the
U.S. Transpontation Department ang others
say. nol 80. One sludy of B00 motorbike
mishaps in the Los Angeles dres lourd only
10U T 10195 Caustd Ly a haimet

© Most haimets sren't bulit 1o withstang
much impact. Ninety parcent of tham tail lo

N\,

idents by intertering

Do helmets cause accidents?

mewt pertormance standards set by industry
specincatons.

Studies show tnat heimets are eftective.

sSeventy percent ot alt motorcycle ]
acciaents invoive two vehicies, angd many car
and truck drivers tail to watch out tor cyclists.

Law-enturcement othciais agree that
Mmany Motorists gon't watcn for cychists, but
$ay that's il the morg reason 1or cyuhials 10
weai heimets. .

oA polf of cycliats showed that three-
feurths of them don't want a compulsory
heimet isw, Dut most of them weat Relinets
anywasy. ‘

HalnGt use Jrogs off In status 1hat repeal
néimut laws. Aiso. 80 percent of the cyClists
INVOIvaa 1) MONtana ccidents in 19ag-83
welen't wearing heimets.

¢ Courts In Hliinais and Nwvada Nave
ruled heimet iaws unconstitutional.

The U 8. Supreme Coun and 34 high
8ldig Courts have said that statss May wnact
heime! luwa 10 protect individusis and e
public,

A
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January 6, 1987

TESTIMONY OF MONTANA HOSPITAL ASSOCIATION IN SUPPORT OF HOUSE BILL 24

Chairman Representative Gould, Members of the Human Services and Aging
.Committee, for the record I am James F. Ahrens, President of the Montana
Hospital Association. I am appearing here today in support of the passage
of House Bill 24 - "An act requiring protective headgear for all motorcycle
or quadricycle riders; and amending pertinent sections of Montana law."

In our representation of hospitals we are aware that nationally the
number of severe head injuries can be radically decreased for both the operator
and the passenger of motorcycles if at the time of the accident, they are ’
wearing protective headgear.

While we have no specific concerns about the bill, if the committee is
so inclined to want to present amendments, the Association suggests that
the fine for first conviction be raised from "not less than $10.00" to "not
less than $50.00 or more than $100.00". A stronger fine for first conviction
will be an incentive to the motorcyclists to purchase the protective headgear
at the onset rather than paying the $10.00 fine.

We would appreciate the commitﬁee's consideration of voting Do Pass on

House Bill 24.

.Thank you.
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DEFINING PUBLIC HEALTH
During the 1983 legislative session, I was asked to define public
health; especially the role of the laboratory. Some legislators
wondered where I would next appear. They were confusé??%dw
when I promoted the public health laborétory. My fi:s;
involvement in this field was in 1929. After 55 years of concern
in the field of public health, perhaps my testimonials were
somewﬁat overdrawn. Now, I have again been requested to define
public health- so here goes:
PUBLIC HEALTH is the art and science of preventing disease,
prolonging life, and promoting physical and mental efficiency
through organized community effort. This concerns the physical,
social énd economic well being of all persons. Of prime
importance in this effort is the PUBLIC HEALTH LABORATORY.
Virological, bacteriological, serological, and physical science
testing is done for the prevention and control of communicable
and other diseases.* Chemical, radiological, and microbiological
testing is also done to assure the safety of water, air, and the
physical environment. ‘
* e.g. hereditable diseases
A more detailed discussion of public health may be found in:
Encyclopedia Brittanica, 15th edition 1974, Macropedia V. 15
pp 202-209 -
David Lackman, Legislative Lobbyist, Montana Public Health

Association. January 19, 1983 ~ reprinted February 26,1985
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On Aug 13,1985 my son Max was involved in a motorcycle accident,
He was riding on a dirt bike and we are not sure what caused the
accident but they think the front tire locked up and caused the back
wheel to come up and flip the bike over. Max was thrown over the handle-
bars and he landed face down on his head.

Max didnt have a mark on him when he got to the hospital but he had
brain stem damage and a broken jaw.

Max was wearing a helmet at the time of the accident (I still have
the helmet with the tire tracks where the motorcycle ran over his head.)
The mouth piece was the only thing broken on the helmet,

I can remember when he bought his helmet and the price he paid for
it. I thought it was awfully expensive and asked him why he got one
that cost so mich. He told me if he was going to ride he was going to
have the best equipment he could get. He had better sense than his
mother did. I thank God now that he felt the way he did.

In Max?s case the helmet did not prevent serious injury but it
did save his life.

Max has been going through therapy for 16 months now. My son still
does not walk or talk, He is fed through a tube and is just begining to
move his right arm and leg. It may seem to sound funny to .say he is
showing great progress but when I took him home in Feb of 86 they considered
him a vegetable and he is doing so much they never thought he would and
he is still in a improvement process. None of this would be possible if
he had not been wearing a helmet.

People that say helmets are not necessary should visit their local
hospitials., Im sure everyone of them has a person who has been involved in
a motorcycle accident. They need to see the extent of damage they can
receive and zall the work it takes just to get some basic functions back.

We consider Max one of the lucky ones because most of his damage is
motor control., His memory and mind doesnt seem to ge effected, which is
unusual because they normally have long and short term memory loss. He
was lucky in that way and Im sure it was because he had a helmet on.

I have seen people riding on motorcycles with small children on them
and not even the children have helmets on. Someone needs to protect the
children if their parent dont care enough to do it. They are too young
to tell their parents they need a helmet and they are the ones who usually
end up hurt or killed.

Seat belt: laws are being inforced in many places and I truly beleive
a helmet law should be passed., 1t would save many lives and prevent a
lot of serious injuries.

Barbara J. Haynes

1125 1st Ave iVlorth

Great Falls, lontana
52401
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1. Since the Helmet Law was repealed, motorcycle fatalities have been
higher than in the years that the law existed. '
In 1985 there were 34 motorcycle fatalities - the highest for any
year.
Per 10,000 Motorcycle
Motorcycle Motorcycle Registered All Fatalities
Year Fatalities Registrations Motorcycles Fatalities As % Age of All
1986 15 mmmee- = 222 6.8
1985 34 29,697 11.45 223 16.1
1984 27 31,145 8.99 238 11.8
1983 24 33,278 7.21 286 8.4
1982 18 33,585 5.36 254 7.1
1981 24 35,470 6.77 338 7.1
-

1980 24 35,455 6.77 325 7.4
1979 20 29,853 6.70 332 6.0

Persons killed/10,000 Registered Motorcycles:

Before Helmet Law (1971-1972) 6.62

During Helmet Law (1974~1976) 3.90

After Helmet Law (1979-1983) 6.56
II. Other states that have repealed their Helmet Laws have experienced a

similar increase in fatalities.

Motorcycle fatalities in the 14 states that repealed their laws

during 1977 increased 41%,

- retained their helmet usage.

compared with 21%

in states that

In the 15 states without Helmet Laws that report whether cyclists

involved in accidents were wearing helmets,
cyclists decreased 20% between 1975 and 1977.
unhelmeted cyclists rose 169% in the same period.

deaths of helmeted
But deaths of



III. Head injury was more often the cause of death among motorcyclists
wearing no helmets.
Montana 1983 & 1984 Motorcycle Fatalities
Cause of Death

Helmet Used Head Head & Other Cther Total
Yes 4 3 7 14
No 18 9 11 38
Total 22 12 18 52

Of the 22 motorcyclists killed by head injury,
wearing helmets.

Iv. Helmets reduce the risk of head injury.

18 were not

A 1977 study for the State of Maryland Legislature (A Review of
Conflicting Reports Concerning the Safety of Motorcycle Helmets)
found that: "of the studies reviewed which provided
substantiated, or at 1least, supportable conclusions, the
preponderance of the evidence is such that the following
conclusions were made:

1. There appears to be sufficient documentation to support
the hypothesis that the use of the motorcycle helmet is a
major factor in the reduction of fatal head injuries.

2. There is sufficient evidence that, irrespective of
speed, the motorcycle helmet does provide greater protection
for the rider who uses one correctly."”

Research studies refute the argument that helmets interfere with

a cyclist's vision or hearing or that helmets increase neck
injuries.

V. Opponents of mandatory Helmet Laws have said that

knowledgeable

motorcycle riders would wear them without being required by laws to do

sO.

1. During 1982-83, 80% of motorcyclists involved in Montana

accidents did not have a helmet.

2, A Colorado study showed that after repeal of their

Helmet Law, there was a decline in helmet usage from nearly

100% to less than 60%,



VI.

VII.

VIII.-

Motorcycle accidents are costly to society.

Motorcyclists themselves pay only for a little more than 6% of
their hospital bills. The remainder is from tax-supported funds
and health insurance settlements.

In a study of Denver General Hospital medical bills, nearly 52%
of all hospitalization costs were paid by tax-supported funds
including the medically indigent fund, unpaid bills, medicare,
etc. In six months, the bill to the taxpayer was over $40,000.

Quoting a Federal Judge who said in upholding the Massachusetts'
Helmet Law, "From the moment of injury society picks the person
off the highway, delivers him to a municipal hospital and
municipal doctors, provides him with unemployment compensation
if, after recovery, he cannot replace his lost job, and if the
injury causes permanent disability, may assume the responsibility
for his and his family's continued subsistence. We do not
understand the state of mind that permits plaintiff to think that
only he himself is concerned."

Court decisions have upheld the constitutionality of helmet use law.

Thirty-four high state courts, plus the Supreme Court of the
United States (Simon vs. Sargent), have said that such 1laws
properly are within the police power to protect individuals and
the general public.

There are a number of sound reasons for mandating helmet usage:

1. The - public has an interest in motorcycle accident risks
because of the costs that may accrue to society as a result of
such accidents.

2. The increased risk or loss of control for the cyclist who
does not wear a helmet and protective eye gear constitute a
definite hazard to other motorists.

3. Mandating the use of helmets is no more an abridgement of
freedom of choice than the mandate that life preservers be worn
while water skiing, or that welders use protective eye shields.



Total Accidents

Fatal Accidents

Injury Accidents

Persons Killed

Persons Injured

Not Used
Used

% Helmet
Usage

More persons are injured than there are accidents.

MONTANA MOTORCYCLE ACCIDENTS

Motorcycle Accident Totals

1981 1982 1983 1984 1985 Totals
656 547 557 525 461 2746
22 17 22 26 29 116
550 463 471 457 379 2320
24 18 24 27 34 127
688 594 618 598 487 2985
Helmet Use in Fatalities
1979 1980 1981 1982 1983 1984 1985 1986 Totals
13 22 20 15 15 22 31 10 148
7 2 4 3 9 5 3 5 38
35% 8% 16% 16% 37% 18% 8% 33% 20%

when helmets are not used.

About 56% of all injuries are incapacitating
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I am pro helmet useage but against helmet laws. Recent studies show
that 56-80% of motorcyclists voluntarily wear helmets, only 11% of
auto owners voluntarily wear seat belts. A recent American
Motorcyclist Association poll shows that while most motorcyclists
voluntarily wear helmets 75% are opposed to mandatory helmet laws.

There are 48,901 titled motorcycles in Montana and industry figures
assume half as many off road motorcycles. Assuming one motorcycle
to a household and an average of three persons to a family there
are 220,056 Montanans with a motorcycle in the home. If 75% of
those citizens and voters oppose a mandatory helmet law it should
not be enacted unless there are compelling reasons, are there such
reasons?

The U.S. Department of Transportation's National Highway Traffic
Safety Administration (NHTSA) has long argued for mandatory helmet
laws. However, NHTSA's Fatal Accident Reporting System (FARS)
reported in its Motorcycles, Special Report, 1977, "There is no
significant difference in the fatality rates of states requiring or
not requiring the wearing of a motorcycle helmet". (p.72) A 1980
NHTSA helmet law report to Congress stated; "Adequate data are not
available for precise comparisons between states of the effect of
helmet laws on motorcycle fatality rates because or the inadequacies
and lack of uniformity in state accient collection and reporting
systems". A 1979 Utah Department of Public Safety study, Analysis
of Motorcycle Safety in Utah, stated "average fatality rates per
number of registrations over a ten year period is almost identical
for motorcycles and passenger cars". Note that Utah had no helmet
law during this period. While I agree that helmets are safer the
statistics do not show a compelling reason to mandate a compulsory
law opposed by so many Montana citizens.

Usually it is argued by proponents of such legislation that the fail-
ure to wear a helmet places a undue social burden on society to

care for the injured. How safe must we become? The same social
burden argument would require legislation to require helmets on

rodeo cowbovs, skiers, bicyclists, auto and tractor drivers, obviously
tobacco products should be outlawed and exercise mandated. Joan
Claybrook, ex chief of the NHTSA proposed a 35 mph speed limit to

save more lives because crash safe cars could be built for that speed,
do we need to be that safe? Motorcycles are less than 4% of
registered vehicles and a 1974 NHTSA crash severitv crash study shcws
that 24.9% of fatal and non fatal injuries were to the unhelmeted
head in crashes but 39.6% of the same injuries occurred with un-
restrained auto drivers. Clearly the social burden theory supports
helmets for auto drivers, to do otherwise in the face of these
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The Effect of Motorcycle Helmet Use on the Probability

of Fatality and the Séverity of Head

. and Neck Injuries

I. Introduction

The repeal or weakening of motorcycle helmet use laws in
thirty-one states between 1976 and 1983 has generated a vigorous
debate over the effectiveness of helmets in the prevention of
fatalities and the reduction of injury severities. Statistical
studies that have explored these issues have suffered from the
lack of an accurate and detailed data set and, more importantly,
have neglected to integrate causal models into their analysis.
While the former problem has been alleviated by the extensive data
collection techniques employed by Hurt et al. (198la), the latter
problem has not been addressed. The statistical techniques
employed fail to control for the multifacted and interrelated
factors involved in motorcycle fatalities and injuries and thus
conflate the effects of such factors and erronecusly assign them
to helmet use.

The purpose of this paper is to develop, estimate, and

statistically test three causal mocdels for: (1) the prcbability of
a fatality; (2) the severity of head injuries; and (3) the

severity of neck injuries, where each dependent variable is
conditional on the occurence of a motorcycle accident. A latent

variable framework is'employed in each case and particular



attention is paid to the effectiveness of helmets in each
instance.

In contrast to preﬁious findings, it is concluded that: (1)
motorcycle helmets have no statistically significant effect on the
probability of fatality; and (2) past a critical impact speed,
measured by the normal component of velocity to the helmet,
helmets increase the severity of neck injuries. It is also shown
that helmets reduce the severity of head injuries. Thus, an
individual or legislator is faced with a tradeoff between head and
neck injuries in deciding whether or not to wear or mandate helmet
use. Further analysis reveals that all possible combinations of
the intensity of the tradeoff, defined in terms of the severity of
head injufies forgone and the severity of neck injuries incurred
from helmet usage, are equally likely.

The arguments in this paper are presented in five remaining
sections. Section II presents an overview of existing statistical
studies. The next section develops the basic model and its
variants. Section IV discusses the data. Section V presents our

results. Finally, Section VI contains our conclusions and their

policy implications.

ITI. OQverview

Existing statistical research on helmet effectiveness employs
two alternative methodologies to analyze accident data. These
tecﬁniques test the difference between death rates, injury rates,
location rates of injuries, and severity rates of particular tyvpes

of injuries. These rates are compared either for a similar period



of time before and after helmet law repeal or for helmeted riders
and non-helmeted riders during a single time period subsequent to
helmet law tepeal.l In;each case statistically significant
‘differences are attribufed to helmet use or non-use. Typical'
results associated with this literature are death and injury rates
two to'three times greater for non-helmeted riders and increases
in occurence rates in repeal years that range from 19% to 63%.

The major limitation of previous studies is the lack of an
effective control for other factors that concurrently determine
death and injury rates. On one hand, helmet-non-helmet
comparisons fail to consider differences in these two categories.
of riders. The most plausible hypothesis is that helmeted riders-%‘
are more risk-averse and thus: (1) have lower pre-crash and thus
crash speeds; (2) are less likely to be involved in accidents; (3)
and are less likely to combine alcohol consumption and drivinq.2
Such behavior rather than helmet use per se may dramatically
reduce the probability of a fatality or the severity of an injury.

On the other hand, before and after designs fail to control
for dramatic trends in the data. 1In particular trends towards:
(1) lower median age of motorcyle owners; (2) higher average
annual miles traveled; (3) lower average experience levels of
riders: gnd {4) higher displacement machines, are not considered.3
Given the relationships between engine displacement and potential
speed, age and risk-aversion, and risk-aversion, crash speeds, and
alcohol ingestion, simple before-after comparisons cannot be

expected to isolate the effectiveness of helmet use.



In the next section we develop an econometric model that
considers the determinants of the probability of death, and the
severity of head and néék injuries. This approach allows us to
isolate the individual effect of helmet use on the variables in

question.

III. The Econometric Model

Variations of one basic model are employed for each of the
three dependent variables considered. The classification of
explanatory variables into three broad groups facilitates the
development of the model. This typology consists of: (1) factors
governed by the laws of physics; (2) physiological factors; and
(3) human factors and operat&t characteristics. We consider each
of these categories in order.

An informative method for understanding motorcycle trauma is
to consider it as the result of uncontrolled mechanical energy
transfer.? Motorcycle accidents result in serious injuries
because of the speeds involved and the associated energy that the
laws of physics tell us must be dissipated in the crash. 1In this
light, the input energy and circumstances surrounding the
dissipation of that energy are the crucial physical factors
associated with injury severity.

Besides a measure of the energy transferred to the motorcycle
operator--the potential for bodily damage--such factors as the
compressibility or deformability of the impacted object,

employment of a helmet as an energy handling device and the



engineering and design limitations of such devices must be
considered. The compressibility of an impacted object determines
the amount of kinetic ehergy utilized to deform that object and
‘thus not available to iﬁjure the rider. Helmets, in turn, control
or-mediate within bounds the transfer of impact energy to the
head. The current engineering design, safety standards, and
production techniques applicable to motorcycle helmets place
limits on the energy dissipating capacity of these protective
devices.d If sufficient energy is involved to overcome these
capabilities, damage to the head and possibly the neck may occur.
This implies that the effectiveness of the helmet is mediated by
the force applied to the helmet. |

As a measure of input energy, we employ two variants of the
kinetic energy of the motorcycle operator that results ffom a
collision. The formula for kinetic energy can be expressed as K =
l/2mv2, where m is the mass of the operator and v is the velocity
assumed by that mass. Given the availability of data, two variants
of the velocity variable are used. These variables are first
approximations of v based on physical laws. The first measure
(K1) is simply the crash speed of the motorcycle. In the
alternative specification (K2), v is assigned either the relative
impact velocity of the motorcycle and other crash-involved
vehicle, or the motorcycle crash speed.6 The former is assigned
when the injury mechanism associated éith the rider’'s most severe

injury is the other vehicle, while the latter is employed in all

other circumstances.’ It is assumed that the dependent variable



is positively related to K1 and K2.
The effect of helmets is modelled through two variables: a
qualitative variable, H} that distinguishes between helmet use and

non-use and an interaction term, HI, constructed from the product

—of-H and the normal component of impact velocity to the helmet.

This specification implies that the overall effectiveness of the

helmet decreases with impact speed. Helmet engineering
considerations lead us to expect a negative coefficient for HI and
a positive coefficient for H. -

Finally, a compressibility variable is not included in our
final specification. The results from estimated equations that
include such a variable, not reported, find the coefficient to be
insignificant in all cases.8 Deletion of this variable from the
appropriate equations results in changes in the coefficients and
standard errors of all other variables that are negligible.

The physiological factors considered are the effect of age
and alcohol consumption. Individuals can be considered to have an
"injury threshold" which is based on physiological parameters.
Those parameters in.turn depend on an individual’s age in such a
manner that older people have a reduced resistance to injury.9
Alcohol ingestion affects the severity of injuries in two ways.
First, the presence of alcohol hinders not only the clinical
diagnosis of injuries but the self-detection of injuries.lo More
importantly, the cardiovascular effects of alcohol significantly
inhibit the process of homeostasis, especially the dynamic

management of circulatory stability.11 These two physiological



variables are respectively denoted by A and BA and the expected
signs of their coefficients are positive.

Other physiologicai factors considered but not included in
the final equations inclﬁde drug involvement, and permanent
physiological impairment. The estimated coefficients of these
variables were statistically insignificant in all cases and
deletion of these variables from the equations resulted in
negligible changes in the remaining coefficients and their
standard errors.

While many human factors and operator characteristics were
analyzed, the final equations include only two: the amount of
rider on-road experience, EX, and a‘binary variable, EA, which
establishes whether or not (EA = 1, or EA =0) the rider had taken
the correct evasive action for the particular accident situation.
A special case of a linear spline, one where the slope of the
linear segment beyond a critical experience level is constrained
-to be zero is used to model the experience variable. This implies
that EX = EX for 0 ¢ EX ¢ EX* and EX = EX® otherwise, where EX*
is the critiéal experience level. This specification is
theoretically justified by marginal returns from additional
experience which approach zero past some critical experience
level, but is also necessitated by the nature of the data
(discussed below). The expected signs for the EX and EA
coefficients are negative.

Other factors considered include driver training, the

operator’'s past accident and violation history, the height and



weight of the operator, and whether or not the rider voluntarily
separated from the motorcycle before impact. In all cases and in
all equations the coefficients of these variables were
.statistically insignificant and their deletion did not alter in
any significant way the remaining coefficients or standard errors.

Finally, in order to control for any influences of risk
aversion not captured by K1, K2, BA, or H and thus to avoid
specification bias, proxy variables such as income, number of
children, marital status, ahd education were included in our
equations. These variables were singularly and in all possible
combinations statistically insignificant and were eliminated from
the equations with the same results as other such variables. Also
considered and eliminated in similar fashion were measures of
traffic density and a coefficient of braking friction.

The major limitation of our specification is the exclusion,
due to data limitations, of a wvariable that captures the quality
and expeditious delivery of medical services. While the problem
of specification bias is unlikely, the statistical and

quantitative importance of such a variable cannot be established.

A. Fatality Model
In order to model the probability of a fatality, we define a

dichotomous variable, Di' where D; = 1 if the operator died given

that an accident occurred and Di = 0 otherwise. We also specify a
*

latent variable Di’ an individual’s propensity to die conditional
on the occurence of an accident. For notational simplicity and

ease of exposition, we drop all references in the remainder of the



text to the conditional nature of the three dependent and latent

variables. We assume that

* .
Dy = XiB + g4
A Where_xi is a vector of independent variables, 8 is a vector of

unknown parameters, and € is a random error term. It is assumed

2

that e; are i.i.d. drawings from N(0,0%). In this model Xy

includes K in one of its two forms, H, HI, A, BA, EA, EX and a

. *
constant term. D, can now be defined in terms of Dy in the

-

following manner:

D

* *
i 1 if Di > Z

0 if D] ¢ z*

where Z* is a threshold bevond which an individual_expires.
Given this specification the probability that Di = 1 can be
expressed as

P(Dy = 11Xy) = F(X{B/0) |
where F is the standard normal distribution function. The mazximum
likelihood (ML) probit estimates for the parameters of this model

are reported in section V.A. below.

B. Head Inijury Severity (HIS) Model

In this model the dependent variable, HS, is the sum of
squared severities for all head injuries sustained by the driver,

where the severity of each injury is measured by the Abbreviated

12 Although the dependent variable is

Injury Scale (AIS).

continuous, the large number of limit cbservations,i3 suggest a
*

Tobit specification. We define a latent variable, Hsi, the
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sum of squared severities for all head injuries, and assume that
* ,
Hsi = Xi,B + €4 |
‘where B.lXi, and ey are as defined in the fatality model. HS4
*
can now be defined in terms of HSi in the following fashion

Hsi

]

* *
HSi if HSi > 0

0 if HS] ¢ 0
Given this specification the regression function can be
written as ‘
E(HS;|1X;) = BLF(X{B/0IX;] + of (X{B/0)
where f is the density function of the standard normal variable.
The ML Tobit estimates for the parameters of this model are

reported below.

C. Neck Injury Severity (NIS) Model

The dependent variable in this case is NS, the sum of squared
severities for all neck injuries.14 Given the large number of
*

i
be the sum of squared severities from all neck injuries and assume

limit observations, a Tobit specification is utilized.15 Let NS

that

* r
where B and €, are defined as in the previous models. One
additional explanatory variable (HW) is included in Xi' This
variable is an interaction variable and is formed as the product
of H and the weight of the helmet.

The inclusion of both the HI and HW interaction wvariables in



the neck equation are justified by the laws of physics. Impacts
to the helmet are capable of causing a flexure or extension
displacement (cervical stretch) of the neck and the prospect of a
related neck injury. While a helmet may attenuate head impaét and
thus the extension-flexsion response of the neck, this result can
only be expected to occur until some critical impact speed beyond
which the energy absorbing capabilities of the helmet are
surpassed. Beyond that speed, the added mass of the helmet
increases the inertial and post-impact response of the neck and is

theoretically related to the severity of neck injuries.16

Expressing NS, in terms of Nsi* we obtain:

NSi

* *
NS; if NSy > 0

0 if NS} ¢ 0
Given this specification the regression function can be

written as

- E(NS{ %) = BLF(X{B/0)Xy] + of(X{B/0)
The ML Tobit estimates for the parameters of the model when HWi is

both included and excluded from Xi are reported below.

IV. The Data

The data used was collected from the on-scene in-depth
investigations of 900 motorcycle accidents, in the Los Angeles
area, supervised by Hurt et al. (198la). Each accident was
completely reconstructed and 1,045 data elements covering accident

characteristics, environmental factors, vehicle factors,
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motorcycle rider, passenger, and other vehicle driver
characteristics, and hﬁpan factors including both injuries and
protection system effectiveness were recorded. The data was
_ ¢01lected by a multi-disciplinary research team which insured more
accurate and detailed information than is typically available from
police and hospital records.l7

A subsample of 644 cases was selected based on our twofold
treatment of missing data. In general, cases with missing data on
the independent-variables were dropped from the sample. In the
case where such a deletion would result in possible selection bias
or the significant loss of data, missing values were assigned the
mean value of the variable in question.18

As arqgued above, one limitation of the data directly affects
the specification of our model. While the use of a linear spline .
to model the effects of EX is theoretically justified, it is also
necessiated by the truncated range used to record that variable:
values of EX > 96 months were assigned a value of 97. While
different critical values of EX ( 96 were used, the best fit,
occurred when EX* = 96, While it was not possible to test
critical points above 96 to determine if a better fit existed, the
EX variable was insignificant in all but the HIS model. And
deletion of this variable in other models had negligible influence
on all results. :

The definition, construction, units of measurement, and
sample means for all variables in our final equations are

contained in Appendix A.



V. Results

The results of the fatality model and the HIS and NIS models
are respectively reportéd in Tables I, III, and IV. Estimates are
based on the 644 cases femaining after the treatment of the '
missing values. For each model two equations corresponding to the
two variants of K are reported. In the NIS model an additional
two equations associated with the inclusion-exclusion of the HW

variable are reported.

A. Fatality Model

The results in Table I reveal that the coefficients of all
variables take on their expected signs. Both the H and HI
variables are insignificant, indicating that helmet use has no a(
statistically significant effect on the probability of death. The
major determinants of the probability of a fatality are the
kinetic energy imparted to the rider--the potential for bodily
damage--and the operator’s blood alcohol level. The results also
reveal that the proper execution of evasive action, an
individual’s age., and experience level have no statistically
significant impact on the probability of a fatality. Deletion of
all insignificant variables with the exception of H and HI from
the equation produces negligible changés in the remaining
coefficients and their standard errors. Finally, on the basis of
comparisons between the log of the liklihood function, 1, equation

1 better fits the data.

The quantitative importance of the statistically significant
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variables is best understood thfough the total effects of relevant
changes in those variables on the probability of death, holding
all other variables at‘fheir sample means. Such results are
reported in Table 11.1% A change in BA from 0 to 10 (sober fo
legally intoxicated in most states) increases the probability of a
fatality dramatically from .0207 to .0853 or from .0233 to .1131
depending on which equation is employed. In the same vain, an
increase in the relevant crash speed from 40 to 60 mph increases
the probability from .0708 to .3632 or from .0446 to .1230.

Table II - Total Effects On P(D = 11X)

Eq. 1 Eg. 2
Variable  Condition FI(X’B) AF(X’B) F(X’8) AF(X’B)
All X’ =X .0228 .0262
BA BA =0 .0207 .0233
.0646 .0898
BA = 10 .0853 L1131
K M=5.012 0091 .0166
V = 0 mph
.0071 .0051
M= 5.01 .0162 .0217
V = 20 mph -
.0546 .0229
M= 5.01 .0708 .0446
V = 40 mph
.2924 .0784
M= 5.01 .3632 .1230
V = 60 mph

AThe average weight and mass are respectively 161.19 and 5.01.

These results clearly establish that crash speed and the

blood alcohol level of the rider are the most important

determinants of fatalities, while helmets are shown to have no



statistically significant effect on the probability of survival.

B. Head Injury Severifz Model

Parameter estimates associated with the HIS model are
reported in Table III. As in the previous model, the
statistically most significant determinants of the severity of
head injuries are the rider’s kinetic energy and blood alcohol
level. In sharp constrast to the previous model, methods for the
reduction of the gravity of head injuries exist. The most
effective one is the energy absorbing capability of the helmet.
The statistical significance of the H variable and insignificance
of the interaction term (HI) imply that not only do helmets reduce
head injuries, but they do so at almost all realtistic impact
speeds to the helmet. 29 For example in equation 3 at the average
impact speed of 10.13 mph to riders experiencing an impact to the
helmet, HS is reduced by 12.68. Other deterrents to head injuries
include execution of the proper evasive action and rider
experience. A rider with the average level of road experience
receives a 2.99 reduction in HS while the reduction for a properly
executed evasive action is 5.31. Finally, as in the fatality

model, equation 3 better fits the data.

C. Neck Injury Severity Model

The results associated with the NIS model are reported in
Table IV. The inclusion of the HW variable in the equations

results in four variants of the model. As in the previous models
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K and BA are important determinants of injury severity, but in

addition we find that past a critical impact velocity to the %‘

helmet, measured by thetnOtmal component of velocity, helmet use

has a statistically significant effect which exaccerbates thé

severity of neck injuries. Using the point estimates in equations

5-8 and the average weight of the helmet (2.70), estimates of this
critical impact speed are around 13 mph. Beyond this
realistically attained critical speed the energy absorbing ability
of the helmet which is capable of reducing the extension-flexsion
response of the neck to head impacts are surpassed.: Under these
circumstances, the inertial and post-impact response of the neck
are intensified due to the added mass of the helmet and neck
injuries result. An impact to the head whose normal component of
velocity is 20 mph will increase the severity of neck injuries by
around 10. Equations 7 and 8 also reveal that marginal increases
in helmet weight do not have a stétistically significant effect on
the severity of neck injuries. This‘finding along with the
acceptance of the zero constraints in equations 5 and 6 imply that
it is the added mass of a helmet and not its specific weight that
ié responsible for exacerbating neck injuries.

Reductions in the severity of neck injuries are achieved
through helmet use but only when impact velocities to the helmet

!
are below the critical velocity. The proper execution of evasive
///
action is also an effective deterrent to neck inijuries. While the
coefficient of EX in this model takes on an unexpected sian, the

coefficient is not significantly different from zero. Finally, on
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the basis of likelihood comparisons, equation 5 better fits the
data.

The most important'finding generated by the HIS and NIS

models is that a_ tradeoff between head and neck injuries confronts -

a potential helmet user. Past a critical impact speed to the
helmet, which is likely to occur in real life accident situations,
helmet use reduces the severity of head injuries at the expense of
increasing the severity of neck injuries. We now consider the
qualitative nature of this tradeoff to discern if a helmet user
forgoes either severe or minor head injuries in order to incur

either severe or minor neck injuries.

D. The Nature of the Tradeoff

To gain insight into the nature of the head-neck injury
tradeoff associated with helmet use, we specify and estimate two
probit equations.' The first cohsiders the determiants of the
probability that a rider’s most severe head injury is either
critical or fatal (AIS ) 5), while the second analogously
congsiders a rider‘s most severe neck injury. In each respective
case the vector of independent variables is the same as in the HIS
and NIS models. We thus define HD = 1 if AISMH > 5 and HD = 0 if
0 ¢ AISMH { 5, where the subscript MH refers to the rider’'s most
severe head injury. Analogously, ND = 1 if AISMN > 5and ND = 0

21

if 0 £ AISMN ¢ S. Given that HD and ND are conditional on the

occurence of an accident, the sample size is the same as in the



previous models. The estimates for these basic equations are
~reported in Table V.22

These results indiéate that the only statistically
significant determinants of the probability that an individuél's
most severe head or neck injury will be severe (critical or fatal)

is the rider’'s blood alcohol level and kinetic energy which is
dominated by the crash speed. With respect to helmets, this
finding implies that both helmeted and nonhelmeted riders are
equally likely to have their most severe head and neck injuries
classified as severe or minor. This further suggests that,
ceteris paribus, an individual who decides to wear a helmet and
who experiences ah impact velocity to the head greater than the
critical level may forego either severe or minor head injuries
and incur either a severe or minor neck injury; all forms of the

tradeoff are equally likely to occur.

VI. Conclusions and Policy Implications

From our empirical results we conclude that helmet use has no
statistically significant effect on the probability of a
motorcycle fatality and that helmet users face a tradeoff between
reductions in the severity of head injuries and increases in the
severity of neck injuries. It is also shown that all possible
combinations of the intensity of this tradeoff are equally likely
to occur. In addition, it is found that the major determinants of
injury and death are speed and blood alcchol level. |

If a major concern of policy makers is the prevention of
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fatalities, our results imply that helmet legislation may not be
effective in acheiving that objective. Alternatively if the -
overall costs to socief& in the form of health care costs and lost
productive output are af issue, our results imply that existing
cost-benefit analyzes which fail to consider the injury tradeoff
are inappropriate for policy quidance.23 Until studies are
adequately designed and completed, the passage of helmet use laws
which may seriously jeapordize the health and earhing capacities
of an individual is not a viable policy option. Even in the event
that cost-benefit studies show a net benefit to society from
helmet legislation, the existence of externalities and high _
marginal disutilities associated with helmet use for all or a
subset of motorcyclists may imply a net cost to thg individual and
thus raise questions about the redistribution of income resulting
from helmet legislation.2? Furthermore, alterations in driving
behavior in response to mandatory helmet use laws, predicted by
the theories of risk compensation and risk homeostasis, may
dissipate the net benefits to society from regulation.25

Under these circumstances mandatory helmet use laws cannot be
considered as an effective method to eradicate the slaughter and
maiming of individuals involved in motorcyle accidents. A more
viable policy approach would be two pronqéd. On one hand, policy
must address the causes of motorcyle accidents. On the other
hand, since all accidents are not preventable, policy must
consider the major determinants of death and injury and effective

methods for their reduction.



Although our empirical results do not shed light on the
causes of accidents, other evidence leads us to suggest the
following policies: (1)3the education of the general driving
Apublic about the coexistence of heterogeneous road users; (25 the
education of a younger and more inexperienced population of
motorcyclists on the issues of accident avoidance and the proper
use of all too often overpowered machines; and (3) stricter
enforcement of drunk driving laws, an increase in the legal
drinking age, and alcochol awareness programs, to reduce the
accident rate.

With respect to the second type of policy, our results show
that the major determinants of death and injury are speed and
alcohol consumption. Policies aimed at the former problem range
from stricter enforcement of speed limits to horsepower
restrictions on the vehicle population.26 In the latter case
policy options are the same as those mentioned above. Finally, a
viable alternative to helmets'as a means for reducing the severity
of head injuries exists. Mandatory driver training and education
programs which emphasize the proper execution of evasive action in

accident situations can effectively serve this purpose.
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Appendix A

qualitative variéble: D = 1 if operator died as a result of
injuries sustained in accident, D = 0 otherwise D = 0.048.

N

z (AISh)2 where N is the number of head injuries incurred.
h=1 :

Hs = 3056. ’ )

K

z (AISi)z where K is the number of neck injuries sustained.
i=1

Ns = 0.638.

.SMVZ, me red in foot pounds, where M (measured in
slugs) = g=, where WI is the the weight of the operator
measured in pounds_and g is the gravitational constant

measured in ft/secz. V is the crash speed of the motorcycle
measured in ft/sec. Kl = 3506.33.

.SMVZ, measured in foot-pounds, where V is the relative
velocity of the motorcycle and other vehicle. K2 = 3793.39.

qualitative variable; H = 1 if operator wore a helmet,
H = 0 otherwise. H = 0.43.

interaction variable equal to product of H and I where I

is the normal component of img§pt velocity to the helmet
measured in miles per hour. HI = 3.64.

age of operator measured in number of years. A = 26.25.

blood alcohol level corrected to time of accident,

measured in number (integer) of hundredths of 1% of blood
alcohol, 0 ¢ BA ¢ 31. EA = 0.62.

qualitative variable, EA = 1 if evasive action was
attempted by the operator and if the action was considered
appropriate for-the situation. EA = 0.33.

amount of street motorcxcle riding e;perience in months.
EX,= EX for 0 ( EX ¢ and EX = EX otherwise. '
EX' = 96 and EX = 44.44. '

interaction variable equal to product of H and W where W
is the weight of the helmet in pounds. HW = 1l.16.



Appendix B

Eguation 1 Equation 2
Variable g—gx %%K
Constant -0.13 -0.13
H -0.066 -0.075
HI 0.0035 : 0.0040
K1 0.0000056
K2 0.0000031
BA 1 0.0036 0.0047
A 0.00092 0.00090
EA -0.013 -0.017
EX -0.00017 -0.00011



Footnotes

l'I'he before-after methodology is employed by Dare et al. (1979)
and MecSwain and Lummis (1980), while helmeted-nonhelmeted
comparisons are found in Chang (1981), Dare et al. (1979),
Heilman (1982), Hurt et al. (198la, 1981b), Kraus et al. (1975)
Luna et al. (1981) and Scott (1983).

2The systematic overrepresentation of nonhelmeted riders in
accident samples is a manifestation of the relation between
helmet use and risk-averse driving behavior. Dare et al. (1979;
p. 14), Hart et al. (1975; p. 544), Heilman et al. (1982; p.
663), Hurt (198la; p. 6), Mueller (1980; p. 590), and NHTSA
(1980; p. IV-21) either document this occurence and/or discuss
this relation. Scott (1983; p. 33) establishes the relation
between alcohol use and helmet use.

3Data supplied by the Motorcycle Industry Council Inc. reveals
that between 1976 and 1980 the percentage of total motorcycles
450cc and over increased from 21.9% to 37.8% and that the
percentage of vehicles 750cc and over increased from 11.0% to
22.4%. Between 1976 and 1982 the average annual miles traveled
per motorcycle increased from 1525 to 2955. Between 1975 and
1980 the percent of total motorcycle owners under the age of 18
increased from 16.2% to 24.6%, while the under 24 group
increased from 38.1% to 48.9%.

4see Snively (1983).

SFederal Standard No. 218 requires that motorcycle helmets pass
two distinct impact attenuation tests. The impacts are
generated by a guided free fall that results in impact
velocities of 11.66 and 13.40 mph.

6Relative'velocity is defined as J(v cos O + N2 + (v sin 6)2 where
v is the crash speed of the motorcycle, V is the crash speed of

the other vehicle and © is the angle of impact, where 0 ( © ¢
180.

7It is assumed that the most severe injury is associated with the
largest use of energy. Thus if another vehicle is involved in
that injury, the rider’'s velocity must be calculated relative to
the other vehicle. 1In all other cases, it is assumed that the
rider does not impact another vehicle but rather a fixed object.
Qualitatively and quantitatively similar results, to those
reported below, are obtained for a third variant of kinetic
energy--one which uses the relative velocity in all instances.

8Given that multiple injuries and thus multiple injuries
mechanisms were reported compressibility was based on the nature
of the injury mechanism associated with the operator’'s most



severe injury. A qualitative measure was used to distinguish
between compressible and less compressible objects. The latter
group included environmental factors composed of asphalt,
concrete, metal, and wood along with the "hard points" of other
vehicles as defined by Hurt et al. (198la; coding appendix E).
The former group included glass, water, soil, dirt, sand, and
gravel and the "soft points" of other vehicles. The statistical
results can be explained by the small variation in the
compressibility of the typical objectives impacted in road
accidents and the minimal amount of deformation (energy
absorption) incurred by such objectives.

9A continuous relation exists between age and reduced pulmonary
functions, reduced cardiovascular reserves, particularly under
stressful situations, brittle bones (osteoporosis), rigid
ligaments, and coexisting diseases which may complicate the
process of homeostasis.

105ee Baker and Fisher (1977) and Champion et al. (1975) and the
references therein.

1lyasodilatation and the blocking of antidiuretic hormones are two
such problems. See Champion et al. (1975) and the references
therein for further discussion.

12Tne AIS developed by the American Association for Automotive
Medicine (1976), classifies injuries using the following scores:
zero, no injuries; 1, minor injuries; 2, moderate injuries; 3,
severe injuries--no threat to life; 4, serious
injury--life-threatening, survival probable; 5, critical
injury--survival uncertain; and 6, fatal injury. Under this
classification system, the cummulative effect of multiple
injuries is measured by the sum of squared AIS.

Head injuries are defined as those occurring in the following
regions: Basal, Frontal, Face, Mandible, Maxilla, Nasal,
Occipital, Orbit, Parietal, Brain, Sphenoid, Temporal, and
Zygoma. Alternative specifications of the HS variable which
exclude different combinations of regions considered to
constitute the face were tested and the results did not deviate
qualitatively from those reported below.

13The 1ower truncation in this case is zero. Out of a sample of
644, 248 were nonlimit observations.

lineck injuries are defined as those occurring in the following
regions: the general cervical area, cervical vertebrae 1-7, and
the foramen magnum. Alternative specifications of NS which
include different combinations of the above regions and in some
cases the throat region produce the same qualitative results.

15Out of a sample of 644, 68 were nonlimit observations.



16The average weight of the human head is 8-12 pounds while the
average weight of the helmet used in our sample is 2.7 pounds.
Thus the weight of the helmeted head increases by 23-34%.
The helmet literature has paid little attention to the
relationship between helmet use and neck injury. For example an
analysis of the this relation has never been an objective of
NHISA research, see NHTSA (1980; p. II-5). The overall quality
of the statistical analysis of this issue is significantly below
that of the fatality and head injuries studies criticized above
and empirical findings have supported both sides of the issue.
Studies that suggest a positive relation are found in Bowman and
Schneider (1980), N.Y.S. DMV (1969), Dare et al. (1979) and the
references cited in Beier et al. (1983; p. 596) and Voge and
Borowsky (1983; p. 606). Studies that support a negative or no
relation include: McSwain et al. (1980), Hurt et al. (198la,
1981b), N.Y.S. DMV (1979), Scott (1983), Bowman and Schneider

{1980) and the references cited in Mueller (1980) and NHTSA
(1980).

17For a detailed discussion of this methodology and its relative
merits, see Hurt et al. (198la, pp. 1-35).

18Variables for which missing values were deleted include H, EA,
A, BA, rider height, weight, motorcycle crash speed, other
vehicle crash speed, coefficient of breaking friction, traffic
density, marital status, drug impairement, and precrash
separation of rider from vehicle. Means were assigned in the
following cases: EX, training, operator education, number of
children, income, number of prior tickets and accidents, and the
normal component of helmet impact velocity.

lgFatality rates per 100 accidents, reported in Dare et al.
(1979), McSwain and Lummins (1980), and Scott (1983), range from
.0109-.0292 and are consistent with our estimates of .0228 and

ap
.0262. Alternatively, partial derivatives, ;;k , evaluated at
sample means are reported in Appendix B.

2°Using the point estimates in equation 3 and 4, the critical
helmet impact speed beyond which helmets no longer reduce head
injuries are 38.31 and 41.29 respectively. WWhile such impact
speeds are possible, experience shows that they are outside of

the normal range (0-25 mph) of impact speeds, see Hurt (198la,
VI, Sec. 9).

21Diffetent variants of HD and ND, where these variables are

assigned a value of 1 either if AIS > 3 or AIS > 4 are tested.
The results are qualitatively the same as those reported below.
22Exc1usion of all insignficant variables with the exception of H,

and HI in equations 9 and 10 produce the same qualitative
results.



235ee Mueller (1980), Hartunian et al. (1983), and Scott (1983).

24peviations between individual costs and societal costs may
result from the structure of insurance rates which tend to
redistribute the high costs associated with high risk policy
holders to all policy holders.

25gee Peltzman (1975) and Wilde (1982). For the case of helmet
laws, Adams (1983) offers empirical support for this hypothesis.

26Horsepowet restrictions have been considered on the European
continent, see Russo (1978) and the references therein.
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Prosecutors
drop charge
in fatality

A Billings driver accused of caus-_
ing the death of a motorcyeclist last
June was cleared of negligent homi-
cide charges Thursday in District
Court.

Patrick W. Strickland, 35, of 1325
Colton Blvd,, instead pleaded guiity
to a separate charge of driving while
under the influence of alcohol at the
time of the fatal accident June 27.

Strickland had been charged in
the death of Shannon Hague, 20, who
died three days after his motorcycle
collided with Strickland’s vehicle on
North 27th Street. '

District Judge Diane Barz dis-
missed the negligent homicide
charge against Strickland at the re-
quest of the Yellowstone County at-
torney’s office.

Deputy County Attorney Dennis
Paxinos said his office determined
that its key eyewitness was unable to
testify clearly about the facts of the
case. He declined further comment.

Court records said Strickland
pulled from the parking lot of the
Red Door Tavern and struck Hague’s
motorcycle,; which was southbound
on North 27th Street.

Investigation showed that Strick-
land took no evasive action.

Hague tried to brake but couldn’t
stop, records said. The victim, who
was not wearing a helmet, was de-
clared brain-dead June 30.

Barz said she will sentence Strick-
land on the misdemeanor drunken-
driving charge Jan. 15 after a pre-
sentence investigation is compieted
by the adult probation-parole office.
The county attorney’s office has indi-
cated that it will make no sentence
recommendation.

Strickland is free without bond.
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. 1/
1973 MOTORCYCLE DEATH RATES BY STATE IN ORDER OF DEATH RATE EXHIBIT. = \\

., DATE__JAN ¢ p

Rank Stata Death ! s HB_ B 74
] South Carolina Vo
2 Louisiana £3.60
3 New York 3.3
4 Connecticut R
5 Mississippi ERh
6 Kentucky _ SR
7 Itlinois 11,70
8 Georgia 11,48
9 Tannassee o 10.62
10 New Jersey ' 9.93
il North Jakots 2,4
12 Indiana 9.32
12 North Carolinag 9.01
Ty Virginia £.70
1¢.5 Vermont 8.67
!
15.5 New Mexico .67 i
- . o 4.
b7 Fiorida 8547
L DA r l*
i Lelaware .20
B Arizona 3406 b
” . ’ 4,
20 Ohio 8.01
2i - Michigan 7.95 4t
an . . Y o . La
22.5 - - - - - -Californig- - - - - - - - - J 7o = = = U5 Avrnrage i
m—— S — _
&C
2205 - - - - - - Nevada - - - - - - - - - - =7.78 - - U, 5 TRy e -
24 Maryland ' 744
. 2ath
25 Wisconsin 7.26 5 pet
26 Scuth Dakota 7.0y

A7)



Rank

27
28
. 29
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31
32
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34,
34,
36
37.
37.
39
Lo
41
42
43
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L6
47
48

49
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L 4
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Haw. Lo

Massachusctits
Texas
Arkansas
Pennsylvania
Missouri

lowa

New Hampshire
Maine

{daho
Minnesota
Utah

Alabama
Oklahoma

West Virginia
Hebraska
Cplorado
Oregon
Wyoming

Rhode Island
Kansas
Washington

Alaska

1/ Deaths per 10,000 registrations.

1/

Death Rate

IN |4
LAW !

3)

-y
¢

6.

6.

96
93

.89
.48

.19

.07

.96

.79
79
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.03

.03

.99
.93
B4

.76

L7

.57

.56

.22

.86

.54
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92
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Motoréycle Deaths in Perspective

US Deaths per l,OUO,DOO -
Population *

Cause ' _Deaths

: ’ Heart Disrcase | 3610

) Cancer 1620

. Stroke :_ 1000

4/ Autos . 256

; - Cirrhosis 6f the Liver - 160

j/ Home Accidents . 129_

Suicides _ i 117

_ Homicide B4

'-i_.- War - US ave, 1941-73 ' 60

TWorke:s at Work - 71

Pedestrians by all Vehicles - 52

_Peptic Ulcers . 46

‘Drowned "~ 40

Hypertension | Y

"Poison by Gas . 26

-Sépticemia _ : ' 19
Surgical & Medical Misadventures

‘ & Complications 18

- Anemias .15

'**"Motorcycles * %% fer 15 Exw

Construction Workers at Work | 15

Firearms Accidents g

Electrccuticn & Lightning 6

Syphillis & Qther Venerable

Diseases PA o
Pedestrians by Motorcycles 0.7
) - -4
Nuclear Power Operation 1.5 x 1G

(For 1CC Plants, year 2000,
predicted)**

*M°s£ly from US Health Dept,
“v From “Rasmussen Report.

anelusion: The millions of dollars spent on forcing motorcyclists
0 wear helmets should logically be transferred to hazards far more
aserving and far more g threat to life, )
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NATIONAL RIGHWAY TRAFFIC SAFETY ADMINISTRATION

WASHINGTO T, L.C. 20590

FOR RELEASE TIHURSDAY P.M. NIHTSA -- 96-72

Almost 90 percent of the motorcycle helmets tasted for the
TRy

October 12, 1972 Tel. 202-426-9550

e

Goverament failed to meet the pegfoxmance requirements set Ey

N

industry specifications, the Deparfment of Transportation apnounced

/

_

today.

" mode! helmets to provide couclusive evidence of periormance.

The Department's National Highway Trafflic Safety Administration
(NHTSA), gaid that 74 tests of 54 ent model helmets showed
that ogly eighicquoglicd with the standard set by the industry's American
National Standards Institute. The tests were conductec by Dayton T.
Brown, an independent labotato‘r)«.

The Safety Administration said the test results are not regarded
as conclusive, but offer an initial attempt at comvoarison of the
performance of safety helmets and itlystrate the need tfor fyurther
cxamination.

"For this reason,’ said NHTSA Admxmstrator Douglus Toms, “we
have undertaken a program cf retesting in larger quantities ceptain

We
also will be looking at the aging and ehvironmental eifect on Helmets.

CIN 197

emofre -



"Maximum protection of the motorcyclist is extremely impaoriant
' in order to decrease potential deaths and scrious injurics resulting
fromi head impacts, " Torns said. ""Last May, NHTSA proposcd a
new Federal Motor Vehicle Safety Standard which would require
manufacturers of safety helmets fo meet specific safely performance
levels., Wa believe this standocd should contribute substantially to
our program for incrcasing highway safety which President Nixon
has given top priority. a
;}q,fm/

The Safety Agency said it x4 an investigation of protectiive
headgear for motorcyclists in July | 971 after it received numerous
reports that:

M"M.ewm""‘ﬂ-_u(
1. Helmet shells made-of polycarbonate (molded thermoniastic)

materials may be very suscc')ublo to common chemicals and
agents and exposure coulc cdegrade their orotoctive ability.

~ R et el
Ll <liddia

SN 2.

appeared to be minimal.

3, Helmets were failing “premature}y“
after falling off of shelves or receiving othe

The NHTSA has decided to release (e results of
.a public service, even though its investigation, which will
testing and retesting of new and used helmets, is continuing

The 54 different model melmets used in the first test pro
purchased at random from various petail dealers throughou
_ Four sample helmets of eachh mode! were subjeccted to
performance areas -- impact attenuation (shock absor
(resistance o a pointed object), and retention (chin str

The NHTSA noted that a good or poor showing dv a specific helimet
mode] during the tests is not necessarily an endorsement or an
indictment of a particular model. In general, however, test recults
indicate that helmets made of fiberglass periormed 22 pc rcent to
45 percent betier as a group than those of polycarbornate material.

veie .
-lnore -
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Helmets in most states have to meet one or the other of specifications like tne
290 and the Snell Foundation. Stickers inzide the helmet tell wihich tests
supposedly were passcd. Many helmets have several stickers and some with stiod -

crs may not be tested at all. On the zncell sticker iy printed in finc lestor-
“"Somc reasonpable, foreseeable impuacts may excceed this helmet's capability to
protect against severe injury.'" Very beautifully put, these words should be

printed in large letters on the outside of the helmet instecad of hidden inside
in tiny letters. As shown bhelow, the level of protection is low, low. In
practicc and in theory the level can't be raised very much within the limits

of forescecable materials available and within the above-mentioned human factor...
The main impact test gees like this. A mock instrumented head is placed in the
helmet and the approximately 11 pound outfit is dropped 6 feet or so such that
about 66 foot pounds of energy must be absorbed safely. That is, the helmec
must not crush so that the skull can be reached, and the deceleration on the
mock head must be within the specified g limits.

First, thg deceleration problem. On "safe" decelerations, the experts as usual
disagree. One expcrt prescents the following curve:

220
200 |
180 J
\ Unsafe
160

wo ||

120 \
; \
%100

Effective Acceleration

80 N
60 \\
™ —\]k | i
40 ‘
20
Safe
0
o] 5 10 15 20 25 30 35 40 4
TIME - (MILLISECO!DS)
1. "The Amcrican National Standards Institute docs not conduct tha 290 tcéehs.
When you see a 290 sticker in a helmet, you are taking the manufacturcr's word
for it that his helmets exceed these standards. ANSI does not police the manu-
facturers and cven if one of a manufacturer's helmet passed the tests, it does |
not neccessarily mean the one you buy doecs." Cycle News, Jan., 12, 1972. A‘,J/

2. "Performance Requirements for Motorcyclice Helmets."™ June 1970, prepared
for the DOT.



Long duration "safc” impacts of cover 10 milti-seconds (ms or 1/1000 coecond)
is near 60 ¢g's limiy; short duration, up to 200 ¢'s and higher.  The 5390
specificatinon gives a Jimit ol 150 g'. {or deceleration Lime groeatar Lhao 4

ny.  The roeforence goes o Lo say, "However current head tolorance lovels

for "long-duzation” accelorations ohould Lo oot at from 40 to 80 . Phos
the 150 g requircment is also danyg-rous.”  Anothor poue In the rolorenas
states, "The 40 g level woulld wrQVLd: cdieranze protection for all Torm, o f
concussions.” Page §6-12 dofinas sadlc duu~lurgu-un;: Poak accnlaeratisn . o

200 g's, if th2 time ¢f such acceleration, moasured b thc ﬁu g luvol Lo
not exceed 1 ns."  In other words, thice arce a lot of nunbers put out wit,
meager cvidenca by the cxpu:ts, ranging from 40 g's for long duration im0
(over 5 ms) to 400 g's for short (1 msu) duratdons. Now look at the aclual
g's in a motorcycle impact.

= 1/2 vxt, where D is distance travaled, v is velocity at impact and ¢ ic

tlme. This formula asswumas the end veloclity is zero, that 15, in crusiine the
helmet about 3/4 inches, it gces from initilal velocity of 3 firnal

city of zero. low long does it takz to decszleratoe?

o

foot w 2

3
0 fu/se

t = Dx 1/ 1/150 sec = 6 ns.
5 .

v

. . . 1 .
The 20 fecet/second is 13.5 mph, the impact velozity at the tast rig. The 5
ms is what the experts c2ll long duraticn and the g's “oul;a t excead 40 Lo
be safe. What are the g's?

Decelaration = v/t, which is 20 divided by 1/160 divided by 32 to gat g's. The
answexr, about 100 g's. So at the test rig, with an inpact veleeity of only
13.5 mph, the g's m2et 2390 reguircmants but oxceed the 40 g safle limit.
Now consider what hapnens at direct imza h, still quitc consarvaiive
for a motorcycle accident. This is, of cnd the test.  The mock hoznd
and helmz2t would have to he droppz2d from Teet to get a bighzr in-
pact velocity. The helmet will crush throu 0 vour skull as shown below.
But preteand the 3/4 inch helmet will hold rush your skull. AT a 27
mph impact, 500 g's will result in about 60 mrh, 2000 ¢'s at abcut
1.5 ms. (Remenber that 400 g's at 1 ms 23} . You gee the nrebdl-m
Even if you could build a helmet within hes that would ol crush
through to your skull, the deceleraticn . It is obvious ih [
test for helmets was devised bac*wards, oty, but from the rol
theoretical limit of materials and hunm ons If that is the Lilric,
OK, say so, we shouldn't be lied to b Lhc govarnmant.

J

Next, look at the wvroblen of crushing thz2 ha2lmet through to your skull. Hore
is a recal joker. I had long wondarad why the fest was porf '
pound test rig of helmet and mock head, without a 100 pound body atrtachzd o

the head. The governmant says that the impact valowity if independent of the
welght., That is true, but the cnorgy to b absorbed lsn't Independont ol
weight. The crergyv cthat the helmet must absord can be written, i = hiw = 170
w/g v. FEncrgy is in units of foot-pounds and the test rig gives about 646
foot-pounds. Put a 170 pound body with the helmet instead ¢f an 8 pound
head, and let it drop the 6 feet (Reep the 6 feet so the impact velosily will

1. hxw =1/2 w/qg v2, v = h2g = 20 ft/scc = 13.5 wph.
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still be 13.5 mph) and you have over 1000 foot-pounds. At 1000 foct-pounds
what about the poor heliet, or more Lo the point, what about the poor he ;y’j
The helmet that just harcely pansed the 66 foot-pound test and perbaps jus

didn't crack your skull -- now -- pow! There gooes your $40 helimet and mlllic:

dellar head. And reamembering the previous anralysis on deceleration, add to
this a 30 mph impuact velocity instead of 12.5 and you might be decad twice -
once from a crushed skull and once frem deccleration g's. Actually some

of the 1000 foot-pounds of energy (considering only 13.5 mph impact) will
be absorbed by other weak lirnks in your body such as neck and back. These
may snap also derending cn angles, etc. Also you might hit a hay bale and
all the encrgy will be absorbcd by the hay. Don't count on it.

In order to tell somcone elsc the limitations of a helmet you have to under-
stand it yoursclf{. In sumnary, a helmet has 3/4 inches of material to crush
on impact. Any morxe than 3/4 inches and human limitations of carrying the
helmet and sceing and hearing, sct in. In 3/4 inches the helmet must take
an impact from impact velocity to zero without crushing to your skull and
without excessive deceleration., 7o go from 13.5 mph (cne standard test) to
zero in 3/4 inches alrcady exceeds safe g deceleration. A thicker helnmet
would give more stopping distance, hence less g's, but thickness is at-a
practical limit. If uhc imzact is 30 mph, the problem is greater. 'If you
put more than a hecad on the helmet (the standard test is with hecad only) the
helmet must be tougher or thicker, if it is tougher it stops the wvelocity
sooner and the g problem returns.
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A Practical Case
Against Helmet Laws!

The following points constitute some of the more important argu-
ments derived from our lengthy study of the helmet issue. While
this study continues, we believe the case presented here will stand
as a fair representaticn of our opposition to the heimet requirement.
The statistics cited here will be fully documented and factually sup-
ported in our forthcoming brief to the Transport Committee of the
National Assembly:

Motorcyclist deaths are essentially the results not of failure to
use protective heimets, but of motorcycle accidents. This fact should
be obvious, but many sincere proponents of highway safety have
been misled into concluding that the universal use of helmets would
greatly reduce the high death rate, which in Quebec claimed the
lives of 90 motorcyclists during the last year for which figures are
available. Let's look at the facts:

1. Roughly 759 of all motorcycle accidents involve a rider having
less than three months experience

2. More than two thirds of all accidents involving a motorcycle

. and another motor vehicle are determined to be the fault of the

other motorist-—usually a case of automobile drivers ignoring motor-
cyclists, or, in some cases, consciously violating the motorcyclist's
right-of-way.

3. Statistics from those states and provinces which have enacted

mandatory helmet legislation reflect no demonstrable decrease in the -

ratio of deaths to accidents. On the contrary. many. many jurisdic-
tions have shown a marked increase in the death rate tollowing
enactment of heimet laws. Overall deaths have decreased in a few
areas, but only as the result of a decreased accident rate. due to
strict driver education programs, etc., which were invoked along with
the helmet requirement. As no one would argue that helmets prevent
accidents, their usefulness can be determined statistically only by
comparing the frequency of death when accidents do occur.

IA Calitornia, which has never had a heimet law, exist the largest
number of registered motorcycles in any state or province on the
continent. Due to pleasant weather, many of these machines can be
used throughout the year. Even so, Cahifornia’s motorcyclist fatality
rate is 8 comparatively fow annual figure of 72 per 100.000. New

k, on the other hand, has its riding season severely limited by

injury increased by more than 100%! (Although we know of no study

cold weather and snow. New York has enforced a heimet law since
1967, but still shows an alarming death rate of 136 per 100,000
motorcycles—aimost twice the California figure, and appreciably
higher than Quebec's fatality rate of around 120 per 100.000._While.
New York claimed a slight reduction_in the number of deaths from
Fead injury_after passage of the helmet law, deaths due to neck |

a |n'§Thi's phenomenon, the probable causes of a higher incidence |
of broken necks are (1) the helmet’s excessive weight, which comvg‘
bines during a fall with centrifugal force to produce a whiplash |
action, and (2) the tendency of some ar all helmets to transmit \
otherwise non-fatal shocks to the spinal column, where death resuits.)
Of course, California, New York, and Quebec cannot be compared \
directly with conclusive results. But it is obvious that it the helmet
were of half the value some give it credit for, the above figures
could not exist. "

The role of a helmet in causing accidents cannot be underesti- |
mated. And. while we freely concede the ability of helmets to some-
times reduce injury once an accident has occurred, there can be
no justification for the enforced use of a device intended to save
lives, if that very device creates the situation wheresn life is lost!

. Helmets minimize the wearer's ability to hear. This may be an
asset dunng high-speed driving, but in city tratfic it is almost suicidal.

2. Vision is often reduced, as well. Glare from heimet face shields
{now required by many jurnisdictions) has been responsible for more
than a few accidents, while others are caused by the occasional loss
of peripheral vision.

3. The compulsory heimet is a constant inconvenience to any
rider. For example, unless he continually carries two heimets, the
rider may not pick up a passenger. even in an emergency. Alsg, the
regular maintenance which high repair costs force most of us to
perform ourseives is impossible when the rider's hearing is so im-
paired. Thus, the motorcyclist may be operating an unsafe machine
simply because he is unaware of audible danger signals emitted by
the carburetor, engine, drive train, brakes, or tires. And. dunng hot
weather, motorcyclists wiil risk the accident that might be caused
by perspiration runming from beneath a heimet into the eyes. These



sanoyances pose many hazards to the motorrvclist, since numerous
highway satety studies have reveaied that ration, reseniment,
snd preoccupation with petty discomforts giew—.y reducs any motor-
ist’s ability to drive safely and sanely
4. Nthough the Quebec law, like most heimet laws, sets down
minimum manutacturing standards for approved heimets, unapproved
Nelmets will remain on the market and will remain in use, dus
sither to ignorance or to unlawful etorts to econamize. Viotation of
the law, of course. cannet alene justify its repeal, but it should be
recognized that spproved “helmet standards will be impossible to
enforce, and that the use of “cut-rate” helmets will present the
double threat of causing accidents and failing to protect the rider
once an accident has occurred.

S. Probably the strongest and yet least appreciated argument
against compulsory helmet use is the talse sense of security which
the heimet creates in its user. With the principal sensory organs
enclosed in a tight shell of fiberglass and tinted plastic, the rider
inevitably assumes a subconscious (or conscious) feeling of inde-
stryctibility. The degree to which this is a factor, of courss, varies
depending on the. individual motorcyclist, his experience, and emo-
tional make-up.

The Moral Case Against a Helmet Law <

We believe in the individual's fundamental right to make decisions
regarding his own conduct and well-being, with due regard for the
rights of others. We feel that there can be no crime where there is
no unwilling victim.

This position has been disputed in a few judicial tests involving
the helmet law in the United States although courts have siso often
ruled against heimet legisiation. The theory of the “public burden”
(namely, that the risk of injury involving pubtic compensation, med-
ical care, etc., removes this question from the realm of individual
rights) has been invoked in support of mandatory heimet statutes.
This, of course, was based on the assumption that heimet use invari-
ably saves lives—an assumption which the facts not only fail to
support, but directly refute.

Moreover, we believe that the “public burden theory represents”
the greatest potential threat to individual liberty since the rise of
National Socialism in pre-war Germany. This theory opens the legis-
lative door to an Orwellian society in which the individual is com.
pelled to wear suits of armour and stay indoors after dark—lest he
become s “pubdlic burden” as a result of negiigent accidents. The
same theory could (and should, if it is appiied against motorcyclists)
be extended to ban such activities as swimming, skiing, skin-diving,
mountain-climbing, boating, sky-diving. and flying. With the motor-
cyclist helmet law as precedent, it is not difficult to imagine golfers
and sandlot baseball players being required to wear helmets in the
near future. In Quebec, approximately twice as many hunters die
annually from their own negligence as do motorcyclists from head
injuries. Yet hunters are now being required to complete courses in
safety before being licensed, while motorcyclists (whether safe or
unsafe drivers) are forced only to wear heimets at all times.

Additionaily, the helmet law inadvertently discriminates against
motorcyclists. No such requirement i1s made of automobile drivers,
the defence of this being that the automobile provides its own shell
of protection. But the facts, again, dispute this: [n_the Unit
28% of all auto fatalites are the resyl
igure for_mofoccychists is_oaly
in terms of raw Quantity, these head injuries account for
15,400 dead automobile drivers and passengers, but only 520 motor-
qyclists. Rather than providing a “protective shell,” the automobile
claims most of its victims by crushing or colliding with the human
octupant—or trapping him inside the “protective shell” and burning
or drowning him alive. Even in the case of seat beits (a relatively
minor inconvenience), few jurisdictions have seen fit to make their
use compulsory.

Increased accidents and fatalities are commonly given as justifi-
cation for compulsory heimet laws. But these accidents (as cited

previously, 75% of all motorcycle accidents involve drivers with
limited experience) are primarily the resuits of greater motorcvcle
popularity and availability among the very young. Thus, sll motor-
cyclists—however safe, experienced, and responsibie—are penalized
for the mistakes of the irresponsible.

Accidents are specific and unique occurrences. And, as is the case
with many laws, the state is singularly incapable of protecting the

individual against the specific. 11 can provide some protection agsinst
the general, but in so doing neediessly penalizes thousands of
citizens for the possible benetr—wt 2 hypothetical fow.
in summation, we beligve that the heimat is » most ussful scces

sory, which can provide an added margin of safety in many instances,
But, like snow tires, its universsl application is not only useless,
| hut potentially dangerous.
™" The helmet law is a classic case of treating symptoms (motor-
cyclist deaths) while aimost ignoring the disesse (s high sccident |
{ rate, caused both by inexperienced riders and by media distortions|’
. of the motorcyciing image, leading to 8 total disrespect for bikers
by a large segment of the general motoring public).
Evan if heimets wers s cure-all for the problems of motorcy€le
safety (and they are not), it is only heimet use, rather than heimet
legisiation, that could save lives. And, for many reasons (not the
least of them being a need to reverse the current trend toward
public disrespect for the law, police, and law cniorcement), we
believe that this end could be better served by public education
programs than by government edict.

Constructive Legislation: The Biker's Perspective

The following is a sampling of the measures we feel should be
given legisiative attention by the National Assembly. By no means
do we propose to include here the fujl scope of motorcycle laws
which should and should not be. These ideas are directed toward
the common good, toward a better future for motorcyclists and the
society around them.

1. Require a standard and adequats driver training courss or skill
in driving test for all motorcyclists seeking their first driver's license.

2. Limit operation of motorcycles by first-year drivers to machines
not exceeding the 200cc displacement category. For second-year
drivers, 8 350cc limit should be imposed. (It is currently possible
for a young rider with no experience whatsoever to purchase, register,
and 'drive” a motorcycle capable of accelerating from a dead stop
to over one hundred miles per hour in less than twelve seconds. The
same bike may have an obtainable top speed of 140 m.p.h.)

3. Require operational maintenance (inspections) of all vital me-
chanical components.

A, Provide stiff penaities for automobilists and other motorists
convicted of willfully or negligently causing or facilitating a motor-
cycte accident. Each motorist registering an automobile should be
required to read an information bookiet on motorcycles and the
rights of motorcyctists.

5. No legistation requiring or banning certain types of motorcycle
equipment for motorcycles “in general” should be passed. Mator-
cycles vary from portable toys to coast-to-coast touring machines,
from ali-terrain vehicles to production road-racers. They have no
.more in common generally than do four-wheeled vehicles—busses,
cars, moving vans, dune buggies, and oil tankers, road graders, or
tractors.

6. Directionsl turn-signals, now mandatory for motorcyelists in
lowa, should not be required for principally off-road motorcycies. The
presence of tum-indicators on trail bikes presents s serious hazard
when driving through dense or overhanging foliage. These devices
also lead to rider over-confidence on road machines, since the oper-
stor may wrongly assume that Ms signal has been observed by
other motorists. Turn-signals should not be required for even street
motorcycies until, over a two-year pericd, automobiies have been at
fault in no more than halt of all accidents invoiving motorcycles and
automobiles. Until such time, it would be unwise to require signaling
equipment on motorcycles when so large a segment of the motor.
ing public*does not observe motorcycles themselves.

We urge that iegislative measures be undertaken as soon as pos-
sible to prevent motorcycle accidents, since statistics indicate thas
an overwhelming majority of accidents and f{atalities are preventabdle,
while only a quarter of total deaths are related to head injury. In
fact, if the accidents caused by the inexperience of young motor-
cyclists and the thoughtlessness or incompetence of other motorists
were eliminated, only seven percent of the current fatalities would
remain. Removing from this total the deaths not caused by head
injuries, and ailowing for the present use of heimets in the absence
of obligatory legisiation, only a fraction of one percent of fatalities
would remain, representing about one-hait of one desth! Surely the
entire motorcycling public should not be burdened by a statute aimed
at this mythical fatality, who is only half alive regsrdiess! ]

Canadisn Anti-Heimet law Association
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.from 1668 to 1988 to helmet wearing.
# Their report states: “The underlying

factor in the fatality decrease is that
today’s drivers are more experienced .
than were drivers two years ago be-
cause there are fewer new and inex-
perienced drivers.” (Remember, this
report was written in early 1969.)

Let's go tn another example,
following is from an article “Protective
Headgear for Motoreyclists”™ in the
July 1969 issue of Traffic Digest &
Revicw: “The National Safety Council
reported that in the 30 states that re.
quire the wearing of helmets. deaths
in 1987 decreased dramatically com.
pared with 1966. The greatest drop.
in New York, was 427 "

The claim is made that New York
had the most dramatic drop in deaths
hv motorevele accidents following a
helmet-wearing law. If we can show
that this is not so for New York, we've
probablv covered maost of the other
<tates also.

Incidentally, T am not trving to
knock wearing helmets. T will show
later that serious injuries to head and
face appear to he reduced by helmets.
I am trving to show that deaths and
injuries are hardly affected by wearing
helmets. T am trving to do this to un-
cover the real safety factors, increased
motorevele driving education and bet-
ter licensing and driving tests. If we
can stop the fights between the states
and the motorcvele rider groups over
helmet-wearing. and congcentrate on
better education and licensing require-

W

ments. we will have made bhig gains.
allow the cvele groups to sim-
mer down and concentrate on co-op-
erating on better driving and licensing
tests.

Back to New York. I have here
“Research Report, Motorevele  Acci-
dents 1969, hyv the New York State
Department of Motor Vehicles. On
Jan. 1. 1967, the helmet-wearing law
in New York took effect.

The document contains the basic
dati in the table precented below.
Before looking at the table. let’s look
at some cuntes from the document,
“fn 1966, there were 85 motorcvele
ocenpants who were killed, compared
with onlv 31 in 1967. This represents
a 40.2% reduction in the number of
motorcvclists who were killed.”
Sounds great. But on another page
we read, “In 1967 there was a dra-
matic increase of 397 in the total
number of motorcvele accidents com.
pared with 1966.” Alreadv vou can
plainly sce that helmet-wearing had
almost no eflect on the number of
deaths per number of accidents, since
hoth went dawn by about 407 The™y
reduction in the number of accidents i
can't he credited to helmet-wearing! !
New York itself doesn’t claim the !
reduction is duc to helmet-wearing, |
but rather to other factars that are |
mentioned on still another page of the |
document. “The reduction of 39% in_

——

ae frequency of motorcycle accidents w © at any speed over ~

may be related to the general safety-
oriented atmosphere created by the
Department of Motor Vehicles in the
driving population. Pasters, bulletins,
and pamphlets had been distributed
concerning motorcycle safety and ex-
plaining the new safety equipment
requirements . . . It is reasonable to
assume that part of the reduction in
motoreycle accidents is the result of
intensified law enforcement.”

Now look at the chart on page 23.
This chart does not appear in the
New York document, but all the basic
numbers are taken from it.

Several facts are apparent, Wearing
helmets did not affect the number of
fatal accidents per number of acci.
dents nor the number of injury
accidents per number of accidents.
The number of accidents, as men-
tioned previously, dropped, indi-
education. The real value of wearing
helmets shows up here, where the
number of head and face injuries
were reduced by a larger percentage
than were the number of accidents,
However. note that the number of in-
jury accidents per number of accidents
remained about constant. This indi-
cates that probably most accidents pro-
duced multiple injuries, Therefore, in
1966, an accident would be reported
as a head or face injury even though
other injuries were present. In 1987,
with helmets, there were fewer head
and face injuries, leaving the other
injuries to be recorded. What thisy
means, to me at Jeast, is that helmets |

~don’t need to be the subject of legisla- |

tion. Their incremental value is small:
compared with the good that comes:
from preventing accidents in the first
place by education, training and safe-|
ty publicity. -
1 personally usually wear a helmat |
and face shield while riding. If I have |
a minor spill I'd just as soon have the:
added protection for my face, not to’
mention that T don’t like chewing on
bugs. In a severe accident, a head-on
with an automohile for cxample, a:
helmet isn’t likely to do much good. .
There are too many other things that ;
can happen to you to kill you. And at :
best a helmet is not designed for a .
real accident. A helmet with a mock |
head of 11 pounds is dropped from a
height so that the force at impact is|
either 68 foot-pounds (290) or 88
{Snell). If you are thrown from your:
Like at 80 or 70 mph, it isn't only

“your head m that helmet, you're at-

tached to it, another 150 to 200
pounds. Hit the concrete or the side
of a car and it doesn’t take much
mathematics to show that there are
more than even the 88 foot-pounds
involved. Cycle News, on Jan. 12,
1972, had an article on helmet testing. |

It was concluded: “Few of them
{helmets) will probably save you if |
the helmet makes direct contant with |
a telephone pole, curb, wall or auto- \ has risen 128% in the past 5 years.»
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per—hour, with your head inside.”
Think about this awhile, and youll
begin to see why wearing a helmet
doesn’t have much effect on the death
rate per accident,

The testing of the helmet includes
a chin strap pull of 300 pounds. Con-. .
sider this. In New York, deaths due to
broken necks went up by a consider-
able percentage after the helmet-
wearing law. It would do well for
states and safety organizations to in-
vestigate this factor nationwide and
report the statistics. It is just possible
that the strap in severe accidents has
a tendency to break necks! One state's
record for 2 years isa’t enough to
make this a positive claim. But surely
it is worth investigating. It could call
for a chin strap design that would at
least break before the neckl

A record in favor of motorcycles
compared with automobiles is in the
category of pedestrians killed. In other

- words, how dangercus are motor-

cvcles to others, that is, pedestrians?
The only recent records available to
me for a comparison are 1967 and
1968 in New York. The data are from
the New York forms MV-144A for
1967 and 1968 and from the NY
State Motor Vehicle Department Re-
search Report, Motorcycle Accidents,
No. 1969-12,

A pedestrian has about 4 times’
more chance ot Deing killed by an.
auto_than by a motorcycle per:
10,000 drivers of each. A pedestrian
a5 "6ver 3 times more chance of
being killed by autos per 1000 acci-
dents, compared with motorcycles.
Naturally, this fine record for moto:-
cycles has nothing to do with wearing
helmets. e

The State of Pennsylvania sent me
statistics for 1960 to 1970. A helmet-
wearing law went into effect in Sept.
1968. After a rise in the number of
deaths since 1960, in 1969 the deaths
went down. But so did the number of
accidents by almaost the same percent.-
age!

A brief look at the State of Mich-
igan_ statistics. In March 1987, a hel-
met law went into effect. Early in
1988, the law was declared uncon-
stitutional. In Sept. 1969, the helmet-
wearing law was again put into effect.
The same story comes out again.

Of the years shown here, only 1967
had a helmet-wearing law effective
most of the vear. The deaths dropped,
but so did the accidents, so that deaths
per 100 accidents remained the same.
The years 1968 and 1969 were essen-
tially non-helmet-wearing years, and g

&l

the deaths per 100 accidents actually gﬁ
went down, Nothing can be gained
here in favor of helmet wearing.
As for California, from News,
sued by the California Highw;}g
Patrol, May 22, 1970, we can resd:
“Motorcycle registration in California

%?
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bul the number of motorcycles in

volved in fatal and injury accidents~—

rose only 48% in the same period.”
In an accompanving letter, i}\e High-
way Patrol stated that their (present)
method of recording fatalities does
not distinguish hetween moatorcycles
" and other motor vehicles, Thus T was
unable to put torether anv statistics
for California.

In summary, regarding the states’
records, T was unahle to find any
that upheld the contention that wear-
ing helmets reduced the number of
deaths. given that so many accidents
happened.
ponded either had no data,

could be made of them. Other states
included their motorcvele  statistics
with those of automobiles.

The next area that requires investi-
gation to put the problem in perspec-
tive is the automobile driver vs. the
motorcvcle rider. Is matorcycling
really as unsufe compared with auto
driving as the helmet-wearing pro-

All other states that res- -
or the
data were so incomplete that nothing °

said such data were not available.
New York, for example, explained
that it would require an expensive
computer-run to get out this informa-
tion, and it could not be done. How-
ever, such wmformation is kept for
automobiles, and the National Safety
Council adds it all up. From the
curve, note that half the auto drivers
are under 40, half above. Half of the
motorcyclists in the State of Washing-
ton are under 24! (The Research Re-
port, No. 1969-12, of New York,
shows that over 70% of motorcycle
riders involved in fatal and injury
accidents are in the age group under
24, for 1966-67.) 1 thirk if you look
about you in any locality, you'll see
this is probably true. Most riders are
vounger. A booklet titled “Policies
and Guidelines for Motorcycle Educa-
tion,” by the National Education So-
ciety of Washington D.C., reports the
mediun age of motorcyclists as 22,
which is in line with the Washington
data, If you look at the automobile
driving record of the age group con-

New York
Automobiles Motorcycles
1967 1968 1967 1968

Licensed drivers 6,400,000 6,700,000 67,200 75,600
Accidents 389,600 409,200 3210 3598
Ped. Accidents 26,327 27.000 148 168
Ped. Killed 814 888 2 2
Ped Killed per
10,000 drivers 1.2 1.3 03 0.26
Ped. Killed per
1000 accidents 2.1 2.1 0.6 0.55

Michigan
Year 1966 1967 1968 1969
Registrations 81,136 89,366 100,185 125,629
Number of Accidents 2723 2272 3614 3963
Deaths 104 86 122 138
Deaths per 100
Accidents 38 38 34 35

ponents wauld have us helieve? It is
mv contention that it is not, but [
cannot prove it since the states do not
keep the right statistics for motor-
cyclists. Consider this. In 1969, in the
U.S.. the number of fatal accidents
per 10,000 drivers shows automobiles
with about 4.8, while motoreyeles
show about 8.7, (Keep in mind that
many states do not have records that
could be wsed for the motareycle rate,
and therefare, as the National Safetv
Council informed me, considerable
extrapolation must be used from states
where recards are kept.) There is a
factor, hawever, that is not considered
in these fgures. Laok at the accom-

panving curves of drivers’ ages.
Of all the states I usked for a breuk-
down of mnmrcvcle owners by age
~s<~  sannrted.

taining the 22-year-olds, you'll find
that the fatal accidents per 10,000
drivers is 115! In other words,
younger, more inexperienced auto-
mobile drivers have a high fatal ac-
cident record also, higher than the
motorcycle average. And most motor-
cycle riders are youngl It would be
interesting to compare the under-24-
years-of-age accident record of motor-
cyclists with the under-24 record of
auto Jrivers. From the data I coukl
get, it is apparent that the difference
might be very little or non-cxistent.
In each state, the government
should be encouraged to keep com.
plete records of matorcycle accidents
and to break down the statistics by
age groups. It may well be that the
long-time riders of motorcycles are
just as safe as the longmme drivers of

2% e

* equally careless and dangerous.
_ < must not allow the state law.
makers to make vague statements, as
did the Califomia sponsor of the hel-
met law, that the rate of fatal cycle
accidents is 2005 higher than those
involving automobiles. We must force
them to take into account the age
groups, which brings out the experi-
ence factor. An experienced rider
doesn’t zigzag around cars, he rides
defensively, that is, he backs away from
an aggressive car driver, even if he is
“right.” He doesn't barrel it down the
highway hetween two rows of stopped
cars, as did a young rider in mv city a
short time ago. and zoom out into the
intersection heud-on into a fast-moving
fire truck (which was why the cars
were stopped ). A helmet doesn’t make
much difference here: the rider is
dead with or without a helmet.

It is up to rider arganizations to use
statistics properly in favar of motor-
cveles. Unfortunately, in court cases
on the helmet laws, most arguments
presented against the laws are emo-
tional rather than factual. The motor-
cycle groups argue about freedom of
choice and the right to ride with bugs
in their teeth if thev want to (most
helmet faws if not all require shields
or goggles also). It's about time the
matorcvele groups analvzed the sta-
tistics for themselves and presented
them in an orderly fashion. I'm not
against voluntarv wearing of helmets,

as [ said before, but this subject off

orced wearing nhscures the real safe-
t_v gains that are made hy educahon.

Jicensing, testing, and salety publicity,
The fact is that in the several states |

analyzed here it cannot be shown that
helmets had any effect on the rate of °

death and injury accidents, whereas

it can easily be shown that education .

and training--does _have a dramatic -

elfect_in_reducing the number of ac
tmhggge:mnmct of .
ieaths and_j

I Helmet-weuring does not dra-
matically (if at all) reduce the
number of deaths or overall in-
juries on the basis of number of
accidents.

2., Helmet-wearing does appear to
reduce the possibility of serious

~head and face injuries.
he number of matorcycle ac.
/Ideul\ {and consequently the

number of deaths and injuries)
is dramatically reduced by a
combination of rider education,
stricter licensing and driving test
requirements, safety publicity,

~and law enforcement,
4. The states must he forced to
— /keep statistics on motorcycles,

including by age groups, so that

importaut factors can be isolated

and regulated, especially train-

ing and education for new and

younger auto drivers and motor-
. a B B
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Ha

ever kid yourself into
thinking that the fact

that you are ready to Aght s .
die for freedom entmetmq

nmnge
hometo btkin' members

25th Infantry Division station-

- ed in Hawai{ when their com-
officer, Major Gen-

eral Claude Kicklighter, threat-

. ened to prosecute any Gls in
his command if they were

caught riding a bike without -

wearing & helmet — on or off
the base.

Following are excerpts from
Kicklighter's “General Order
Regarding the Wear of Motor-
cycle Helmets Off-Post: -~
1. The purpose of this general
order ts to set_forth standards
of conduct for military per-
sonnel assigned or attached
to the 25th Infantry Division

_:concenungmewearqu:'- :
" cycle helmets off-post. - 5
" 2 During the last three years, "

eight Dtuviston soldiers have
been seriously injured or died
as a result of motorcycle acct-
dents. Four. of the soldiers
were not wearing helmets

L en that motorcycle accidents
. .are usually the fault of auto-
- . mobile drivers rather than

" motorcycle dnuers. Motorcy-

s get reamed by their CO

clists are less protected than

automobile drivers and nor- .

mally suffer more severe in-

Jurtes when (nvolved tn an

% accldent. Head injurtes are

s -.the most common cause of
. motorcycle fatalities. For this

reason, all personnel driving .

-or riding as a passengeron a

motorcycle, motor scooter, or
stmilar motortzed vehicle on-
post are required to wear a
properly fastened heimet.

4. Motorcycle helmets have
been proven to prevent fatal
head injurtes when worn, yet
the state of Hawaii does not

require drivers or passengers
of motorcycles who are 18

yearsorolderto wearhelmets

off-post. For this reason, pur-
suanttothis letter,]amorder-
tng all soldiers in the 25th

Infantry Diviston subject:to

my authority as General
Courts-Martial Conventng Au- -
+ thortty to wear a safetyhel- |
_met whenever and whemuer o

they either operate or ride on
a motorcycle, motor scooter, or
similar motorized vehicle.
The helmet will be properly
Jastened under the chin and

nwetﬂwstandurdsquq'"_

the followtng:

sty

a,mesmurstcm«’gp 2

ial Foundatior. Al
b. The ANSI Z90. 1-1971.'

¢ Federal Motor Vehicle :
SqfetysaandardNumberm&’ i

‘Harley wins industry praise:
x:for hl-tech production lines:

neaded”
appmach to building bikes is
winning the company much
praise from others in the man-
ufacturing community.

Formerly considered a black-

smith shop in the age of auto-
mation. Harley 1 showing the
world that you don't have to
eat fish heads and rice to oper-
ate an assembly line in an off}-
cient and innovative manner.
That doesn’t mean, of course,
that we can’t learn a thing or
two from the sushi-and-soy-

sauce set. Harleyexecutives free-

ly admit that the MAN system

they’'ve developed is an improv-
ed version of the Japanese Kan-

ban method of inventory man-"

agement and quality control
As we told you before, the
MAN system relies on strict
coordination between Harley
parts suppliers and in-house
parts-and-accéssory-bullding
departments to insure that
every bit and piece required to
butld abike arrives at the right
place on the assembly line at

justtherlghttime.?mducﬂm
is scheduled so that the part

required may be in construc-

tion at the same moment the
bike it will go on is moving
down the line. At exactly the
right time and place, they meet
up for assembly.

Using flow-processing in-
stead of the old batch-process-
ing (bullding a bunch of shit.
and storing it} method, H-D
has been able to dramatically
reduce setup times. Making
gas tanks, for example, used to
require four weeks of retool-
ing. Now it takes two days.

- Ahighly complimentaryarti-
cleinthe trade Mater-

tal Handling Engineering -
“noted that the MAN system
enabled Harley: to reduce- its
break-even point by 32%, cut

its investment in inventory
from $23 million to 88% mil-
lion and, most important to
bikers, produce a better prod-
duct Warrantyclatms have drop-
ped substantially and a dealer
quality audit found a 24% de-
crease in bike defects.

you'll ever want to kqow about
the military mind. For one
thing, General Kicklighter con-
veniently ignores the fact that

juries” which they most cer-

tainly have not. Maybe some-

body ought to show him the .
“helmet facts” printed below.

A helmet law fact kit
; Nineteenhund:edeighty-ﬂnlsﬂmostuponus.
and with it, new sessions for law-~ -
‘makers throughout the United States. Those of you .-
* living in states with mandatory helmet laws will be :

Themstofushavemﬂghttokeepmﬁeedom.‘h%

Here, ﬂomABATEofGeorgh.isalhtofhelmet

facts every lawmaker should be made aware of. ..

— State accident statistics verified by the AMA and the
Motorcycle Safety Foundation show that lowa, Wiscon-
sln.SouthDakotaandKanmmtlwfoursafatmtuA‘

R v "
‘——Asmdybythe Umvmityofvtnh Speechandﬁelnng%

"~ Clinic found helmets restrict hearing and dutorummd

- direction, thus creating confusion.

— The American College of Surgeons says that lmpmpu'ly
taking a lid off an injured person may cause paralysis. ]

- Dr. D. M. Kuland of Rhode Island Hospital reports thata’
concussion with no fracture can be caused byahelmet
and lead to massive internal head swelling. = - s

— In 1980, states with helmet laws had 9.59 deat.hoper

10,000 bike registrations. States without such laws had
9.20 deaths per 10.000 registrations. -

-— Rhode Island had a 166.7% increase in bike-related fata- - -
lities after putting its 1971 helmet law into effect.

— Automobile drivers anqd passengers suffer a far greater
number of head injuries thian bikers, but no one is sug-
gesting they should be forced to wear helmets.

~— Serious and/or fatal neck injuries in New York state
increased by 75% during their helmet law’s first year.

— In NewJeraey. deaths soared 340% after a lid law paseed.”

~— Temperatures can reach 130 degrees inside a helmet.
Bikers voluntarily use heimets 60% of the time anyway:
cagers only use seatbelts 10% of the time.

~ Astudy by the Utah Highway Safety Department showed
helmet usage does not significantly affect the severity of
head injuries.

~~ The State of Kansas Health and EnvlmnmentDepart
ment reported that it could find no evidence of

. increased motorcycle fatalities -after repeal of .

Testing at the University of T in So
Sweden, established that helmets slide only two thou-
sandths of a second before grabbing. Such sudden stop-
.ping of the helmet twists the head and may cause the
brain to move inside the skull. rupturing arteries and

causing permanant brain damage. —

5. Violations of the provisions Just as many serious injuries
of this order provide a basts - - were suffered by soldiers wear-
Jor disclpitnary action under  ing heimets as by those who -
the Uniform Code of Military weren't. Also, in contravention
Justice for personnel subject  of U.S. traditions of civilian
to its provtsions, Violations of control over the law, the gener-
this order may be prosecuted alissimo assumes he is better
under Article 92, or other ap- qualified to judge what's best
.propriate Ariicles of the Uni-  for bikers on Hawaiian high- -
form Code of Mtlttary Justice, ways than that state's
and administrative action ture. And, if all that wasn't
may be taken in accordance  enough. he also makes the out-
with applicable directives. rageous statement that “Motor-
Aquick reading of theabove  cycle helmets have been prov-
mantfesto tells you more than en to prevent fatal head in-

xvetmewingthelmttlett:winymn'fleet:lomc:ft:tum:e.‘_‘;"ﬁit .
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