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NOCSAE urges athletes and parents to get the facts about 
football helmets and concussion protection 

OVERLAND PARK, KANSAS, Feb. 4, 2011 - The National Operating Committee on Standards for Athletic 
Equipment (NOCSAE) issued a warning to athletes and parents of athletes to get the facts about football 
helmets and concussion protection - and not rely solely on marketing and promotional materials. NOCSAE is 
an independent and nonprofit standard-setting body with the sole mission of enhancing athletic safety 
through scientific research and the creation of performance standards for protective equipment. 

"As we all prepare for the Super Bowl, football's biggest celebration of the season, there is one fundamental 
fact every athlete and parent of an athlete needs to know: no football helmet can prevent all concussions," 
said Mike Oliver, NOCSAE executive director. "Because of the efforts of researchers, manufacturers and 
others, the progression and improvement of football helmets over the last 20 years has been remarkable. We 
have no doubt that technology will continue to improve. But claims or representations that a particular helmet 
is anti-concussive or concussion-proof, without scientific support, can be misleading and dangerous." 

For the most reliable information regarding helmets and concussion protection and prevention, NOCSAE 
encourages athletes and parents to carefully review: 

• Hang tags that come with all new football helmets that address the helmet's abilities and limitations 

• Informational booklets developed by manufacturers that contain critical information about the 
helmet's abilities and limitations 

• Warning information that is prominently affixed to the exterior of every helmet 

• Free downloadable resources created by the Centers for Disease Control regarding concussion 
recognition, response and prevention. Those resources can be found at 
www.cdc.gov!concussion!sports! 



NOCSAE® "Commissioning research and establishing standards for athletic equipment, where feasible, 
and encouraging dissemination of research findings on athletic equipment and sports injuries." 

The National Operating Committee on Standards for Athletic Equipment 

While football helmets certified to the NOCSAE standard play an incredibly important role in protecting 
athletes on the field of play, they are not the only approach to protecting against concussion. Prevention, 
diagnosis, treatment and trained medical management for decisions about when a concussed athlete can 
return to play are equally important. NOCSAE offers the following recommendations for athletes, parents and 
coaches: 

• Read and understand the warning labels on your helmet. No helmet can prevent all head injuries. 
Helmets do not protect against neck injuries. If you were not provided the hang tags and literature that 
come with every new football helmet certified to the NOCSAE standard, contact the manufacturer of 
the helmet and obtain copies of that information. 

• Football helmets certified to the NOCSAE standard do protect against some concussions, but contact in 
football may result in a concussion or brain injury that no helmet can prevent. 

• The certification on the back of each football helmet that states "Manufacturer Certifies Meets 
NOCSAE Standard" and the NOCSAE football helmet logo mean that helmet model has passed a very 
thorough and rigorous impact testing protocol using state-of-the-art equipment. Even with that 
certification and compliance, there is no football helmet standard, including the NOCSAE standard, that 
will prevent all concussions. 

• A helmet that is older than two years also should be reconditioned and recertified to the NOCSAE 
standard. Helmets that have been recertified will have a recertification statement and label inside the 
helmet indicating the name of the recertifying company and the date of recertification. If you have 
doubts, ask your coach or school administrator about their policy for reconditioning and recertifying 
football helmets. 

• Do not use the helmet to hit or strike an ol?ponent. Such actions violate rules of play, as well as 
substantially increase the chance of incurring a concussion or other serious head or a neck injury. 
These injuries could include permanent paralysis and even death. 

• Become familiar with the signs and symptoms of concussions, which can include headache, nausea, 
confusion, dizziness and memory difficulties, and encourage all athletes to report symptoms. If a 
concussion has been diagnosed, do not return to play until cleared by medically trained experts 
following published return-to-play guidelines. Remember, if in doubt, sit it out. 



NOCSAE® "Commissioning research and establishing standards for athletic equipment, where feas ible, 
and encouraging dissemination of research rIDdings on athletic equipment and sports injuries.' 

The National Operating Committee on Standards for Athletic Equipment 

Based on the best available science, NOCSAE has established the most rigorous standards for football helmet 
performance. The standard mandates that football helmets be tested across multiple levels of impact and 
impact locations. The organization warns that even though helmets face rigorous testing and demanding 
performance standards, concussions still occur. More scientific data is critical to learn why and how better to 
protect athletes against concussions without creating the possibility for other injuries. Since 2000, NOCSAE 
has invested more than $3 million toward understanding sport-related concussions and supporting research 
by the foremost experts in sports medicine and science to develop and advance athlete safety. 

For more in/ormation, please visit www.nocsae.orq. 

### 

About NOCSAE 
NOCSAE, the National Operating Committee on Standards for Athletic Equipment, is an independent and nonprofit standard-setting 
body with the sole mission to enhance athletic safety through scientific research and the creation of performance standards for 
protective equipment. Formed in 1969, NOCSAE is a leading force in the effort to improve athletic equipment and, as a result, reduce 
injuries. NOCSAE efforts include the development of performance and test standards for football helmets and facemasks, baseba II 
and softball batters and catchers helmets, baseballs and softballs, ice hockey helmets, soccer shin guards, lacrosse helmets and 
facemasks and polo helmets. NOCSAE is comprised of representatives from a number of groups which have an interest in athletic 
equipment - including manufacturers, reconditioners, athletic trainers, coaches, equipment managers, sports medicine and consumer 
organizations. These diverse interests have joined forces in an attempt to arrive at a common goal of reducing sports-related injuries. 
NOCSAE is a nonprofit, charitable organization supported by individuals and organizations with an interest in athletics. 



NOCSAE Overview 
NOCSAE, the National Operating Committee on Standards for Athletic Equipment, is an independent and nonprofit 

standard-setting body with the sole mission to enhance athletic safety through scientific research and the creation of 
performance standards for protective equipment. Formed in 1969, NOCSAE is a leading force in the effort to improve 
athletic equipment and, as a result, reduce injuries. NOCSAE efforts include the development of performance and test 
standards for football helmets and facemasks, baseball and softball batters and catchers helmets, baseballs and 
-softballs, ice hockey helmets, soccer shinguards, lacrosse helmets and facemasks and polo helmets. 

NOCSAE Leadership 
NOCSAE brings together team physicians, academic researchers, coaches, certified athletic trainers and manufacturers 
to establish equipment performance standards for the protection of athletes. Serving without compensation, NOCSAE's 
board of directors is comprised of representatives selected by the following organizations: 

• American College of Sports Medicine • National Athletic Equipment Reconditioners 

• American College Health Association Association 

• American Orthopaedic Society for Sports Medicine • National Athletic Trainers' Association 

• Athletic Equipment Managers Association • Sporting Goods Manufacturers Association 

• American Medical Society for Sports Medicine • American Football Coaches Association 

Football Helmet Standards 
NOCSAE has established the most rigorous standards for football helmets in the world. Originally established in 1973, 
NOCSAE regularly has changed and updated the football helmet performance and testing standards - making them 
tougher to comply with to better protect the athlete. NOCSAE'S standards require testing football helmet performance 
across all levels of impact. Helmets either pass or fail the standard based on an impact energy evaluation called the 
Severity Index (SI). To be certified, helmets must score less than 1200 SI on 16 impacts at eight impact locations, 
including four lower level impacts. The SI threshold is based on years of science and research. NOCSAE standards are 
adopted by various regulatory bodies for sports, including the NCAA and the National Federation of State High School 
Associations, as well as the United States Department of Defense Education Activity which oversees and regulates 
military base athletic programs, including football, for the children of military families around the world. 

Research 
NOCSAE is the leading nongovernmental source for research funding in the area of sport-related concussion. Since 2000, 
NOCSAE has invested more than $3 million toward understanding sport-related concussions and supporting research by 
the foremost experts in sports medicine and science to develop and advance athlete safety. NOCSAE created the new 
Scientific Advisory Panel chaired by Dr. Robert Cantu, NOCSAE vice president and one of the nation's top sports 
concussion specialists. The committee will focus specifically on conducting and directing scientific research to help 
answer pivotal questions about concussion and helmet standards. NOCSAE has referred several multi-year concussion 
related grant proposals to the new committee for evaluation. 

Funding 
NOCSAE is an independent, nonprofit 501 (c)(3) organization which is funded primarily through licensing fees it charges 
to equipment manufacturers that want to certify or recertify equipment to the NOCSAE standards. Manufacturers and 
reconditioners are obligated by contract license agreement to test helmets to make sure they meet the NOCSAE 
standards and to provide independent, third-party validation of their certifications to the NOCSAE standard. 
Approximately 75 to 80 percent of all revenue collected from these license fees is reinvested into education and 
research to advance the science and safety of athletes. 



NOCSAE's sole focus as an independent, standard-setting body is to protect 
millions of athletes - young people and adults - all across the country. 

• NOCSAE brings together multiple disciplines and broad areas of sport and scientific expertise to work 
together on behalf of athletes. 

• Through its process, physicians and academic researchers, coaches and trainers and manufacturers 
come together to establish standards that are designed to keep athletes healthy. 

NOCSAE has invested millions of dollars and tapped the knowledge of foremost 
experts in sports medicine and science to develop and advance the safety of 
athletic equipment - including helmets. 

• NOCSAE is the leading nongovernmental source for research funding in all sports medicine and science 
related to concussion. 

• Since 2000, NOCSAE has dedicated more than $3 million toward understanding sport-related 
concussions and supporting research by the foremost experts in sports medicine and science to develop 
and advance athlete safety, and continues supporting large research grants in these areas. 

• NOCSAE created a Scientific Advisory Panel chaired by Dr. Robert Cantu - NOCSAE vice president and 
one of the nation's top sports concussion specialists - which will focus specifically on conducting and 
directing scientific research to help answer pivotal questions about concussion and helmet standards. 

NOCSAE is working hard to advance the science and its standards so that helmets 
can be even more protective. 

• What NOCSAE will not do is make a decision to change standards that is not based on accepted science. 

• To change the standard without science to support it would be irresponsible and endanger athletes. 
• Athletes deserve to know that the equipment they use meets standards of performance based on the 

best available science - not someone's best guess. 

NOCSAE has established the most rigorous standards for football helmets in the 
world. 

• Since they were first adopted in1973, NOCSAE has changed its football helmet standards numerous 
times, which has required helmets to meet more demanding tests. 

• The companies who make or recondition helmets certified to NOCSAE standards MUST comply with 
those standards, and NOCSAE holds them to it. 

While football helmets play an incredibly important role in protecting athletes in 
the field of play and are an important part of any potential reduction in 
concussions, they are not the only solution. Prevention, diagnosis, treatment, and 
management in return to play are equally important. 

• Leagues must strictly enforce rules about helmet-to-helmet contact. 

• Parents, coaches and trainers must recognize concussions and the symptoms of concussions on the field 
of play and treat them appropriately. They must follow medical advice and protocol in all decisions 
regarding when to return to play. 



Football Helmet Standards Overview 
NOCSAE, the National Operating Committee on Standards for Athletic Equipment, is an independent and nonprofit standard­
setting body with the sole mission to enhance athletic safety through scientific research and the creation of performance 
standards for protective equipment. Formed in 1969, NOCSAE is a leading force in the effort to improve athletic equipment 
and, as a result, reduce injuries. NOCSAE efforts include the development of performance and test standards for football 
helmets and facemasks, baseball and softball batters and catchers helmets, baseballs and softballs, ice hockey helmets, soccer 
shinguards, lacrosse helmets and facemasks and polo helmets. 

New Helmet Certification 

"Meets NOCSAE Standards" 

Manufacturor Certlfl •• 

MEETS 
NOCSAE 

Helmet manufacturers that want to certify that their helmet "Meets NOCSAE Standards" must 
enter into a contract with NOCSAE that obligates that company to: Q 

./ Test their helmets in accordance with NOCSAE performance and testing standards 

./ Provide data that demonstrates that their testing equipment is calibrated 

STANDARD. 

and functioning properly and to participate in a round-robin test system 
verification program 

./ Have a written quality control program regarding the NOCSAE protocol and 
data acquisition and analysis and maintain certification testing data for 
review by NOCSAE 

./ Annually submit their certified helmets to a third-party laboratory, specially 
accredited to international laboratory standards, for verification that their 
helmets in fact meet the NOCSAE standard as certified and to submit these 
third-party laboratory validation reports directly to NOCSAE 

Setting the Standard 
NOCSAE helmet performance standards are based on accepted and recognized 
scientific data. By bringing together physicians, academic researchers, coaches, 
certified trainers, manufacturers and leading scientific experts, NOCSAE established 
standards that require testing football helmet performance across all levels of 
impact. Helmets either pass or fail the standard based on their ability to reduce 
impact forces to the head as measured by a Severity Index (SI) value. To pass the 
test, helmets must score less than 1200 SI at all impacts. NOCSAE standards are 
performance-based and are design neutral so that manufacturers are not restricted 
in design or engineering, allowing innovation in design. 

How Football Helmets Are Tested 

Linear Impactor 
Proposed Additional Test 

In 2004, NOCSAE drafted a proposed 
revision to its helmet-testing standard 
that would allow helmets to be hit in 
additional directions and with different 
speeds, which NOCSAE believes will be 
necessary if scientists are able to 
identify a concussion specific addition to 
the NOCSAE standard. This "linear 
impactor" is an air-powered ram that 
was built from plans developed by the 
NFL and given to NOCSAE in a 
cooperative effort. Six prototype 
impactors are currently being tested in 
various laboratories around the country 
to establish repeatability and validity, 
which must be done before it can be 
included in the testing standards. 

NOCSAE's testing standards incorporate variable mass head forms and are the only helmet standards in the world to do so. 
The NOCSAE test standard involves mounting a football helmet on one of three different size and mass biofidelic head models 
that has been specially instrumented to measure the impact forces on the head, then dropping the helmet and headform onto 
a steel covered anvil with a YHnch hard rubber pad. The helmet is dropped a total of 20 times, including: two drops from a 
height of 60 inches onto seven different locations, including one random location; two drops from 60 inches at high 
temperatures; and two drops each from 36 inches and 48 inches. A 60-inch drop is approximately the equivalent of a player 
running at 17.9 feet per second - more than 12 miles per hour - and hitting the helmet into a flat surface that stops the head 
in less than Yo inch. Impact force measurements are recorded by the test software to determine if the helmet passes the SI 
threshold and can be certified to the NOCSAE Football Helmet Standard. 



Recertification of Reconditioned Helmets 
RECERIIFIED When NOCSAE published new football helmet standards in 1973, All American Reconditioning began to test 

(£J 
helmets they were reconditioning and found that 84 percent of all helmets currently in use and made before 1973 n : could not pass the NOCSAE test. As a result, NOCSAE established standards to retest and recertify football helmets 

~ : that are being reconditioned so the original certification under the new standard could be maintained through the 
STANDARD. reconditioning process. There are currently 23 reconditioners nationally that are licensed by NOCSAE to recertify 

0RGAJIIZA11ON football helmets. 

Recertification Requirements under the NOCSAE Standard 
The NOC5AE recertification standards and recertification license agreement require the following: 

The Facility: The testing laboratory at each reconditioning facility must be in a separate room apart from the general 
reconditioning work. The room must be temperature controlled at a specified range. Compliance also requires a written 
quality control protocol that includes issues such as sample selection and responses to test failures. 

The Sample: Helmets selected for testing must be a statistically relevant sample of the helmets that particular facility will 
be recertifying. The helmets selected for testing must be tested prior to any reconditioning or repair work being done; in other 
words, they are tested in the condition they are in as they get off the bus from high school. Once the helmet is selected, it is 
tagged, tested and followed through the entire recertification process. That exact helmet is then tested again after it has 
finished the reconditioning process. No helmets that are represented by that sample may be recertified and returned to a 
school or club until the samples have passed the post-reconditioning testing. 

The Test: Reconditioners use the same drop-testing equipment for recertification as is required for newly manufactured 
helmets. The entire testing process and protocol is controlled by NOC5AE computer software specifically designed to ensure 
that the recertification testing data is done correctly and that the testing data is valid and reliable. The software: 

./' Forces equipment calibration and recalibration both before and after helmets are tested. If the post-test calibration 
and validation fails, those helmet tests cannot be used for recertification, and they must be redone . 

./' Dumps all invalid test data generated as a result of a non-calibrated or invalid test into a special file for review by the 
NOC5AE technical advisor. 

./' Collects all valid and verified testing data - including date; time of day; temperature; 51 results; helmet make and 
model, age and size; and the last year reconditioned - and stores it in a separate encrypted file, accessible only by 
specific personnel in the laboratory of the NOC5AE technical advisor. 

Reconditioning: Once the pre-reconditioning test is complete, the helmet begins the reconditioning process. 
Reconditioning includes the complete disassembly of all helmet parts, cleaning, sanitizing, replacement of worn parts and 
shell inspection. Helmets also may be repainted and have the faceguard, jaw pad and chin strap replaced. Once the helmet 
has finished the reconditioning process, the shell may be the only original part of the helmet that remains. In a helmet older 
than five years that has been regularly reconditioned, the only part of the helmet that is actually five years old is probably the 
shell. Helmet shells may not be replaced as part of the reconditioning process. 

Recertification: When the sample helmets have passed the recertification tests, a recertification label is placed on the 
inside of the helmet with the current year's recertification date and a statement that the helmet has been recertified to the 
NOC5AE standard. 

Round Robin: Reconditioners also must submit the testing system to a round-robin calibration program to validate that 
each reconditioning and recertification laboratory test rig is properly tuned and assembled. The data from round-robin 
calibration tests is submitted to the NOC5AE technical director in an encrypted file, where the data is examined for 
consistency and internal validation. 

Additional Requirements: Licensed reconditioners are required to maintain a database of information detailing how 
helmets have been maintained, as well as provide testing data results to NOC5AE on a monthly basis - and in some cases 
weekly basis - during reconditioning season. NOC5AE analyzes this data and maintains a database of all recertification tests 
performed from all reconditioners licensed to recertify helmets. This data has been submitted by NOC5AE to independent 
statisticians for evaluation on matters such as sample relevancy, consistency and trend development. 



NOCSAE Standards Changes and Research Investment Timeline 
NOCSAE, the National Operating Committee on Standards for Athletic Equipment, is an independent and nonprofit standard-setting body with the sole 
mission to enhance athletic safety through scientific research and the creation of performance standards for protective equipment. Formed in 1969, 
NOCSAE is a leading force in the effort to improve athletic equipment and, as a result, reduce injuries. For decades, NOCSAE has invested millions 
of dollars and tapped the knowledge of foremost experts in sports medicine and science to drive, develop and advance the safety of athletic equipment. 

2011 
Scfen1iflc Advlso<y Committee created 10 focus specifteallyen conducting and 
directing oclen1lflc research 10 help amwer pivotal questions about 00IlCIISS10n 

and halmet standards 

2010 
Mullidhlclphnary ConcuaIoo1 Taol< Force chalnsd by Dr. Robert CanlU. NOCS"E 
VICe prooldent, created 10 bnng logelher !he _'s leading """,118 ., all 
relevant scientific and medical fields 10 help IdenIrfy and direct speafic research 
10 advance science and research In the area of concussion 

Can anlhropomBlric measurementc axpIam genderdiffenmces In concussion 
rates among high school baSke1ball, soccer and lacrosse players? R. Dawn 
Comstock, Ph.D., I'.aaIs!ant Professor Canter lor I"JUIY Research and Pobcy 

The effect of sport·related concussion on oognltion. balance. sympIom8 and 
health-related quality of r~e in adolescent ethIet .... Tamara C. \IaIovich McLeod. 
Ph.D., "TC, """"""'te Professor, "thletic Training 

GenetIc riol< factors for OOI1CUSSIOIl, concussion aeventy and neurooognl!Jve 
recovery from concussion In oollege footbaR and soccer players. Tom Terrell, M.D 

KEY 

: Slandanf Change 

: loeague Rule Change 

2009 
Evaluatfng changes In d.pr .... 1on symptoms and neurocognrtlve Impalnnen18 
among male and female concussed high ochoot and collegiate athletes. 
Tracey Covassin, Ph.D., "TC 

Prospecbve inYOSllgation of sport·related concussion. relationship bel-. 
bIomechanlcaJ neuroanalomlcal and clinical factors. Keyon M Guskrewocz. 
PhD .. "TC 

Neuropathological and ctinical oonsequences of repetitive concUSSIOn In athletes 
Ann C, McKee, M.D. and Robert" Stem. Ph,D 

2008 
HIgh school sports lr4Ury survelUance monrtonng _ and ""n.ms of Injury 
over time. R. Dawn Comstock. Ph.D . Research InSlrlUte at Nationwide Children'. 
Hospctal 

Pmopective evaluation ot head.impacts suataIned by youtIllee hockey players: 
part" Kevrn M. Guol<iewlcz, Ph.D., "TC:'Professor and ChaIr, Deparimerrt of 
eoi'd .. and Sport Scfence, Univerolty of North Carolina at Chapel H"I 

Characlerizlng ooncusslon In boye high schoollacro ... : epidemiological, 
biomechanlcal and neuropeychologlcal dimensions. "ndrew E. Unooln, Sc.D .. 
MedSIar R_rch Institute, Hyatta""le, Md. 

An tnvesttgallon of the NOCSAE proposed ~near Impactor test protocol 
baaed on In-vil/O measunos ot head Impact acceleration. Joseph T. Gwfn 

2007 
Gender differences in head Impact acceleretlon In ooIIegl81e lee 
hockey, Richard M. Greenwald, Ph.D .. Srmbex. Lebanon, N,H. 

2006 
In January 2OOiI, NOCS"E changed !he helmet _rd 10 require that each 
NOCS"E bn .... annually aubmn a report from an Inde""nderrt and accredited 
testing laboratory that the equfprnerrt certified by that licensee In tact did meet the 
NOCSi\E standard. ThIs verificaIion requirement 8pIlies to aD new equipment 08fti!1ed. 

Motor el/Oked potential abnormalitles toUoWing acute concussion among high 
school and coDegrateethletes: ""a1IonMfp to post-<x>ncuaslve symptoms. 
neuropsychological test SCOAIS and balance error scores. Christopher 0 
Ingeraol, Ph.D •• University of 'kginia 

2004 
"cute effects and recovery after concussion In high school athletes. a clInical 
and functional magnetic resonance Imaging (tMRI) alUdy. Michael McCrea, 
Ph.D., "BPP, Waukesha MemorIal Hospital, Waukesha. Wis. 

The influence of environmerrt·and regular use en footbaD equ;prnerrt 
over a full season of participation and iI8 ""atIon to face mask removal 
ettfclency. Erik E. Swartz, Ph.D •• Unlversity of New Hampshire 

2003 
" new and updated data acqUISItion program was written and Implemerrted tor 
the recertification ot football halmeta. " kay featu", of the new program provides 
an encrypted reportfng fonnat that Iimil8!he user's abrlity to modify test acores. 
The program requires, among other stepe that !he preteat and posftest system 
checks be ""rformed CO/Tectly or all helmet test data performed between these 
lyalem check. becomes Invalid. "tem""ratUfe .. nsor incorporated In the 
software aU1omallcal1y Invalrdales all test deta generated when !he temperature 
of !he test lab Is outside the specl11ed range. 

By 2003, moat of the laboratones testrng to !he NOCS"E standard. were 
USIng the newest NOCSAE I_ented headform. the most biofideUc 
headfonn avaUable. which had been revised and ypgraded several 
times, making the resulting data much more reliable and accurate. 



2002 - 2003 
catas1rophIc fOOlllaJllnJUI1es 1984-2000 Fredericlc O. Mueller. Ph.D. 
Urvversrty of North Ca/oIlna 

Vanous types of football helmels face masks and face mask loop strap8 

and their aftec18 on the afflclency 01 face mask removal. Erik E. Swartz. Ph.D .. 
University of Now Hampshire 

2001 
A comparison oIlraditional and c:omputanzed neuropaychoIogI assessment 
of athletes prior to al'd fo8owlng cerebral c:oncuSS4Ol1. Ruben Echemendla. Ph.D .• 
Pennsylvaria State UnIv«srty, POMS)'IvanIa Stale U~, UntveroiIy Park. Penn. 

Sudden death In .ports Impacts mechanism. preventlon and treatment. Marie S. 
LInk. M.D .. New England MedlcaJ HosprtaJs Boston. Mass. 

1999 
The new anlhropometrica8y correct size medium headform was Introduced. ThIs 
change produced a more robust head model 10 prevent !he ~ve breakIng 
of headforms that had raeulted from !he earlier changes made 10 tha drop sys1em 
that Increased drop velocities and energies. This change created ahead model 
thatls loss Iokelylo break under normal use and resulted In a more demanding 
helmet test. particufarly for Impact sites located along tha rear portlon of the 
headform. After extenslve teste were carried out on the new medium head model, 
the size smal and large headforme were Introduced In 2002. 

NeuropsychoioglcaJ assessment of ~related mild traumatic brain Injury: 
a proepective mlAtHport study. Ruben J. Echemandla. Ph.D" Department of 
Psychology, Pennsytvanla State Unlver8ity. University Part<. Penn. 

A prospective study on Injury assessment, return 10 play and outcome following 
concusslon in athletes. Kevin M. Guskewiewk:z, Ph.D" Untversrty of North 
Carotlna at Chapel HID 

The development 01 a system using triaxial aa:aIeromaters 10 measure head 
motlon and energy exposure dunng high veloclty vehicular impact. Stephen E. 
Olvey, M.D .• Unlversrty 01 Miami School of MediCine 

1996 

Lornrtlng performance studies of sports helmets, Walter D. P~key. Ph.D., 
Urvversrty oIlArgll1ia. 

Enect of mild head Injury on cognition and postural stability. 
Kevin GuskieWICZ. Ph.D" UNversity of North Carolina at Chapel Hill. 

1995 
Early predIctIOn of severity 01 closed head injury In football accident8 using 
neuropsychologtcaf testing. rnrf and pet scanning Howard H Kaufman. MD. 
West ~Inia Unlverllty School of Medicine. 

CaNical spine protllCllon' a comprehensive review Manohar M. Panjabi, Ph.D 
and BatTy S. Mye ..... M.D , Ph.D, 

The rote 01 vertebral geometry and denllty. and the effectiveness of neck 
protectMI deYicas In cervIcaJ Impact Injuries. Merie Shea. M.S .. Beth ISI1IeI 
Hospital. Boston. Ma .... 

1994 
Mechanisms of haad injury dunng fraest)1e stu lumping a bIomechanlcaJ 
analysis. Staphen C. Johnson. Ph.D" Clnhoped1c BIomechanics Institute. Salt 
Lake City. Utah 

BIomechanlca of second Impact catastrophIC brain InjUry 
Glenn W. Kindt. MD •• Unlversrty of Colorado Health ScIences Center. 

1969 -1993 
1980 - The National Federation of State High School Associations required U58 

01 helmets cer1flled to the NOCSAE standard. 

1992 -An Implementation of a aclentiflcaUy proven calibrallOl1 method 01 the 
NOCSAE headform using the 3 - Inch MEP Is Introduced. Required calibration 
performed before testing, produces increased repeatability between laboraIOrias. 
ThIS change was mal'datory tor all NOCSAE lICensees, The NOCSAE carriage 
assembly was made more rlgld. al'd the air craft cable guide wlrae were 
replaced WIth smoother music WIre. This decreased Irictlon In the drop sys1em 
and increased stabolity 01 the camllge assembly throughout the drop Impact. A 
tapered bolt for Iocabng the different Impact aIIes was Introduced. The test MEP 
was hardened from a 36 Shore A hardness natural rubber surface to a 4S Shore A 
hardness urethane to produce a more consistent Impact surfaca. These changes 
rasutted In slgnlflcant1y higher Impact velocrtles and mcreased Impact energies 
10 the helmat, a more demandIng test than In the previous standard. The Impect 
energ ... and the veloclttes were Increased 10 the point that sophisticated testing 
haadlorms wore being broken and had 10 be redesigned and replaced at a oost 01 
$850.000. 

1978 - National Collegiate Athletic Association rules mandated the use helmets 
certified to the NOCSAE standard. 

1977 - NOCSAE adopted specific standards lor recertifying helmets. 

1973 - NOCSAE edopted football helmet standards. 

1970 - The work 01 establishing a tootbaU helmet standard began. 

Head and neck InjUry and Injury prevention. ~I\II R. Hodgson, Ph.D •. Guard)Ial>­
Ussner BIomachanlca Lab. Dept. af Nourooulgery Wayne Stale UnlVersrty 
School of Medicine. Detroit, Mich. 

1969 - The Natlonal Opera!mg Commrttee on Stal'dard. 
in Athlallc Equipment was lormed. 


