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Jack MacKay, Jr.
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TWITOVIENT TYDERIINCE Jack MacKa: , Jr.

- adSe w———— - - -

19£3~-1.29- CEmployment contract as Operations and Management Consultant
i for --nourst Farms, Inc., Columbus, Mississippi. MacKay
- Ferms was sold to a group of investors in 1982 and became
Supburst Farms, Inc. The terms of the sales contract called
Zar Jack MacKay, Jr. to consuit for seven years. (6,000
acre farm involved in production ¢f soybeans, hybrid sun-
*  yeers for seed, pccans, wheat and cattle.)

- -32.-323- President, Cwner and Chief Executive Officer; MacKay Farms,
, wtd., Columbus, Mississippi. (6,000 acre farm, 400 acres
secan orcharcs, seed plzat.)

. ~ President, Owner and Chief Executive Officer; Helicopter
Services Inc., Columbus, Mississippi.  (Operated three
helicopters, powerline patrol, agriculture, medivac.)

President, Owner and Chief Executive Officer; Alpha Prarie
" 3hy Inc., Aliceville, Alabama, (Pellet production of
cdenydrated crops for feec supplement.)

; . Pres:ient, Owner and Chief Exécutive Officer; Explosive
- Zngineering. Inc., New Hope, Mississippi. (Demolition and
| coastruction explosive work.)
197:-2073- DPresident, Owner and Chief Executive Officer, New Dimension
Tt XHomes Inc., Columbus, Mississippi. (Manufactured mobile
homes and modular homes.)

President, Owner and Chief Execytive Officer; New Dimension
Factory Qutlet Inc., Columbus, Miss1ssippl. (Retail sales
out.ets in twelve states retailing mobile homes.)

. President, Owner and Chief Exgcggivg Officer; New Dimension
- Products Imc., Columbus, Mississippi. (Manufactured products
. for mobile home industry.) '

~@sn.i971- Executive Vice President, Purchasing and Manufacturing, Chief
o Sxecurive Cfficer; All Winston Subsidiaries, Winston

T Tc. stries Corporation, Double Springs,-Alabama.
(Menufactured Nod.ile Homes.) .

. 1857-167C~ Southern Region Purchasing Agent (14 plants) Kaiser Industrie.
’ Corporation, New Orleans, Lousiana. {Manufactured aluminum
and chenmicals.) C

~04li970- Assistant Purchasing Agent and Junior Buyer; lone Star Steel
L . Company, Lone Star, Texas. (Manufactured steel slab, pipe,
- _ and variqus steel products.)

1054-1" - Contract helicopter pilaot, Special Air Warfare Group,
- Milizary Assistence Cormand, Vietuam. (Helicopcer pilot and
- unis commznder Air Warfare Groug.)
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Sewaznee Military Academy, Sewanee, leanessee

e

vississippi State University, Starkville, Mississippi,
B.S, Agricultural Zngineering, ¥inor Business, Markellng

Delta State University, Cleveland, Mississippi
Graceate Work, Business Administration

Crdinance and Explosives School, Ft. Benning, Georgia
hind . Zxplosive Systems School and Certification

* IBM Fortran Course, System 1405

IBY Faortran Course, System 30
A.C. Wingie Seminar, Purchasing Methods
I.C.S. Cer-ificate, Purchasing Agent Course

General Motors Training Course, Pﬁrcbasing Agent
Ceneral Motors Training Course, Euclid, Diesel Engines
Caterpillar Factory School, Pruchasing Agent

Vaster Purchasing Certificate, Caterpillar Corporation
T-dustrial Purchasing Course, Harvard University
DeRose Purchasing Semipar, Harvard University’
Ma‘erial Handling Seminat, LSU, Baton Rouge, Lousiapa
DeRose Export Shipping Seminar, Harvard University
Computer Purchasing Coursé, Harvard Univeisity

Dupent Explosive Engineering Course .
Society Explcsives Engineer, New Product Seminar

Computer Design Engineering Course, University of Ceorgia
Unired Laboratories School, Manufactured Housing Institute

E.P.A. ¥raining School, Restricted Chemicals and Explosives

Manufactured Pqusing Purchasing Course

£.P.A. Trainirg School, Certificate in Restricted Chemicals
znd Registered Chemicals '

F.A.A. Restricted Chemical Application License Issued
T.B.I, Specialize* Hoszage Negotiation School

U.S.D.A.'Geretics Seminar, Hybrid Sunflower Production
Inzernationz. Sunflower Association Seminar, Paris, France

C.P.R. Lifesaving Course, Columbus Air Force Base

r
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Zpeiecy Skolosives Ingineer, New Products Seminar ]

wigaigsiopi Agriculrtural Aviation association, Design Seminar

Vississippi State University Seminar, Grain Future Marketing.
~- . cructor Mississippl State lniversity, Hybrid Production

Cuags I

- -

¥ecihads o Cytoplasm Restrictions

ol mar

vigsissiopi State University Seminar, Commodity Markets, Grain
dvocuction and Futures Markets,

Cxiahoma State University, Cary Ward Iaseball School

~achnical Adviser Louisville Slugger (Hillerich and Bradsby, Co.),

Sasedca.l Bat lesiga. -

¥anzy:x Xt, Pleas 2t American Legion Baseball
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ouT, Siliver Palm Award, Bronze Dalm Avard

the Arrow Award, silver Jeave
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ui..ed Cadet Award, Sewanee Military Academy
hic Souza football Team.
“- Zzuzha Trace Team
2 S:ate Record 107 Yard Dash
ce-Tlaré Athalete of the Year Award
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wigeissipni Junior College Conference, 100 yard dash record
X.Z.2.A. National Record Holder AA Fuel Dragster

~-z1ifled All SIC Track Meet, 1C0 yard dash

A, Runner-uyp Intertoastal Regatta
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R

”

.P.5.A. Sportsmanship Award

-

Seurdivant Master Mechanic Award

Zearcat Industrial Tire Design Award

S=urdivant Tropay, Turbine Engine Design

God Save The Tiger Auard, Kaiser Industries
NatZonal Record N.H.X.A,- AA Fuel Dragster
American Manufactured Housing Award, Modular Homes

Tnited Labo;atories Design Citation, Modular Homes
Yor-.¢ Champlon N.H.R.A,, AA Fuel Dragster

Car Craft Magazine, All American Racing Team Lo
Desic thafxon Southeast Manufactured Housing Assoc1at10n

. Miss_ssippl State Skeet Shooting anmplon ] -

Presidential Spcr:s Award, Skeet Shooting
"Wachester Western 350 Award

Iiterna® *-.nal Sunflower Associatrion, Breeder Award, Hybric Seed

. §.D.A. 0il Crop Advigery Team, Russia Trip
Jaycee “oung Bu :sinessmar. of the Year Award .

Pragident So;*hern Synflower Assosiation - . _
“ississippi S I avement Assoclatxon, Breeder Award, Hybrid Seed

In:egnat@onal Sunflower Conference, Literary Award, Educational
Pub_ication .
J.z.0.n. Sunflower Test, 5rooksv1lle winner

- uiselesippi Seed rnrovehent Assocﬁatxon, Hybrid.Seed

x;se*ss‘ ?pi Farmer of the Year nwﬂrd"%ﬂ'
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=~ 2.7.A. Toundarion Seed Breeder Award

s Vernon ™»ixzs Rotary Club Citizenship Award

.S.0.A. Agricultural Advisory trip, Brazil, South America
2ixie Youth Baseball; Runner-up State Champion, Coach

Aoerican Legion Baseball, State Champion, Coach
Connie Xack Baseba&l D1v1sxon Chdmplon, Coach

--;xas Teen—Age Baseoall, State Champion, Codch
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MacKay, Jr.

~=F
T=+iznnl Berchasing Man .age: 3¢ Association
- Copmemov= CeofS Alabama, Young Acvisor
ntlenl Yamg Coumeil A..v:.sory 3oard

LT8iveTial ’:.r_sory 3o0ard Sunflower Yopr-ine
=S ore"e" “Syiscr Soard Pecan South Magazine
Toiavstionel Sunflower ;\ssoc iation
Noziems? Sunflober Association
wzismzt Livestock Marketing Association
" Seelatr Swolosive Ihgineers
¥ esizsisal-  :zter Forse Association - Life Member
Jr-~Zeon Juovtey Horse Association — Life Merber
Sovienl I‘""'tit‘-g Yorse Associat’on
¥ississiopl Catclevens Association
= .zIssippi Soydean Crowers Association
Xexizie _ydean Association
SoYern Farier Assoc:.at*
J ) J»‘::en.cm Pecan Coumeil
) Sc'..:zem Mave-Sactured Housing Association
Gecrp'a MamTactured Housing Association
Alchama Manufactured Housing Association
{ Advisory Beard Mational Hot Rod Associztion
Acv;sory Board American Hot Rod Association
WElocil Qseet “hooting Association ‘
Tavernational Skéet Sheoting Arsociation
- Aericas ¥ster Sxi Association -
SeceraSon Tnternational Automofive Competition Committee
AnZmal \-;:r- tion Regearch Council
¥~ " -2?xni Seed Producers Association
Termessee Sead “rodxe:s Association
A cham Seed Procucers Aesocmtm-
Aopvican Swd varnfacrurers Association
. Mssissippi P DPecan Crowers. Association
_ _Deardbrook Country Clubd, Pittsburg, Texas
:) o, Zxsmt Contry C.ub, ¥-, Plegsant, Texas

.- Costs Tnlixd .ec. ne. . : Ty
= . J'ﬁ?ﬂql‘-":-:: ';ﬂ»
c-:—-e M—!‘o Asmc_.a:m OE ‘.‘Mri oa " “1':.? _:ulr-,:‘.



Sunburst Tarms, Inc.

= : 1983 ~ 1989

s, Y

I

- Ppcedngihilities:

Managezent and Operations Consultant.

C.n%rst Fares, Inc., was formed when MacKay Farms Limited was sold to
“sralgn investors in 1982, The sale contract called for me to be an
~eo-we coasulcant for a period of seven years and handle the tramsition
—oriad invoivea with the sale of MacKay Farms, Inc., to Sunburst Farms, Inc.

zined a ne.mapgager and set up procedures whereby the new awners could
areast of farm activities and performance.

T gr i do certain genetic work for Sunburst Farms, Inc. on a case by case
heels ds the need arises. Sunburst Farms, Inc. acquired all genetic work
zcze and in process prior to 19826 and I retained ownership of all new

[ . JCs% OF -progeny developed after 1982. .

T ss+a:blished several supply contracts both domestic and foreign which will

—:- Zor a period of several years. These contracts call for geriétic progeny

[ )\ Z0 de suppiied to several foreign countries as well as educational publica-
%3):io:s €5y foreign producers to use in the production of hybrid and oil seed:
= suzni_overs.

T mnde several trins to Africa where interest in sunflower production is
high -nd workin. :lrough the USDA and several private companies arrangements
=aya Szesn =oce .ro produce Sunburst Hybrid Planting Seéd for six African
oroieszse Thege projects started in 1983 and vill ongoing for a period of
—8n _ sils. - -
. T ggtadliched a warket in Mississippi for sunflower seed producers with two
.23’cT gT=in companies who will export part of the crop. broker the
. s~oz=ae to | cveral U,8. producers of cooking pil.’ Thesé established long
Tormy ooairz. s for-¥ississippi' farmers have allowed the southern sunflower
Tsodrses o contract his ¢rop in advance of production thus creating some
- —=rreo stadbility in -he sale of his crop. . :

égﬁb:rst Tarzs, Inc, was an important force in getting sunflowers added to -

( T2 ew Trleans Crain Compodity Exhange in -1981. Sunburst Farms will
con®ie - e the iargest producer of hybrid sunflower seed for years to
cot. ) T :

Susuyrst Farms Ine. operates 6,000 acres of farm land, 400 of which aye
FILIT TYLALYLS DA Drocessing Elgnt, suniflower seéd processing plant,
G- ~=raril scdl progcuc.lon, and a hybrid seed sales compaty. .

fa
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Tn Jzmeary of 1979, a procduction and management booklet was prepared

s ¥iouy FTarms, Ltd., to srovide prospective southern producers
2 oorsl.e summory of “he Sanflower Industry. Information and

=cgmn:z .cions codme irom the latest research and technical data
wai‘cae from ¢ : L.S.D.A., Cooxrerative Extension Service, SEA-FR,
+“va-e research ar.. testing companies, and MacKay Farms production
C?

erisace cduring the last six years. This book won many awards and

- V¥aeZzy Farms, Ltd. was the leading force in tlie development of a

; s nSlyger market in the southeast United States. This markelt was
ceveloped by MacKay Farms, Ltd., working with three multinational

gra’n exporters to provide a continuing market for producers of
seniflower seed.- Initiallg mast of the crop was exported but as manu-
F-cturers of cookifig oil began produ:ing sunflower co&iing oil some )
2.% of this sourhicas: crop was used by these domestic producers.

¢

-

- the New Orleans Grain Commedity Board and this gave stability to
zae price paid producers in our area.

Yac¥-r Farms, Lto. was a motivating force in getting sunflowers placed

Aloka Prairie Dehy, Inc.

" 7%is company was an outgrowth of MacKay Farms operatiom in experimental
1= forage crops. A plant was constrocted to dehydrate and pelletize

::) forage crops grown in a five coupty area for use as livestock feed.

- I._ =3 Przirie Dehy formulated and processed many pew pellet feeds from
forz e crops with special nutrients-added per spegific livestock end
cse, In 1982, Alpha Prairie Dehy produced.some 1,000,000 tons of
sellet feed.

Yellconter.Sexvices, Inc.

Twis.was another outgrowth -of MacKay Farme. I purchased my own heli-
- ° coprer to do wy-own agrieultural spraying on MacKay Paris. The spraying
" by helicopter wmeé so successful that other faréis sogm requested that
- .~ we do_their-épraying work, Thus a new company vag indorporated and two
additional heljcopters added to meet the volume of spraying work.
-~ Several innovations in aerial application were dégigned and implemented
duering the next years by Helicopter Services, Inc.

“Explosive Engineering, Inc. -

- "1 had special treining in manufacturers achools and ‘with the U,S.
.- [ .Coveradent im explosives. MacKay Farms was ifvolved in extensive .
c€irching, clearing and irrigation construction, During this construction

period, I performed an extensive amount of explosive work and soom

was requested %o do additional work for other farmets 1in -the area and
_ - - the Corp of Eagincers on the Tennessee Towbighee Watet Project. During
iy “tze next years Lxvlosive Tngineering actually contracted to do demo-
3 _2ixion worz, dltcﬁxng worx and general exulgsive work in a four state

. z:ea. 1 continue to do som2 special explosive work for variacus
T eansractors., - T T L

I - A S S
S
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Ltant basis for seven &

LY

T sold MacXay Farms, Ltcé., Helicopter Services and Alpha

Dehy, lnc. to severa. Zoreign investors.

-

I agreed to

:ée tte Za»~ for the balance of 1982 and stay on a close
“iti.- .} years through 1989.



MacKay Farms, Limited

'“” - Aloh hg:airie Dehy, Inc. x5 -

- o : He'icor..r Services, Inc.
Explosive Engineering, Inc.

_1 1973 - 1982

Recponsibility:

dent, Chief Executive Officer and,Dwnér, MacKay Fafms, Ltd., Alpha

. Zrast
Zyairie Dehy, Inc., Helicopter Services, Inc., Explosive Engiaeerln%, )
Imc. Supervised and managed operational and financial aspects of all four
cercaniss for ten years until they were sold in 1982 to foreign investors,
l [ohllohes:

~4 Qetoder of 1972, I sold the mobile and mocdular home plant I had built
52 Co_uzmdus, Yississippi. In 1973, I purchased the Spurldck Plantation
* z=C +he Vaug:y Plancation which consisted of 6,000 acres in South Lowndes
- Toaaty, Mississippi and Pickens County, Alabama. These .two plantations
! _) were perged into one large farm and operated as MacKay Farms, Ltd.
. Driginally MacKay Farms was operated as a soybean, wheat, and pecan
‘cperatica wirh some sunflowers grown experimentally im 1973 and 1974.

X _l:. Fazs'- initial involvement in the sunflower indystry stemmed from
zn exzi-linental planting 1n 1973 of a few bags of Russian open pollinated
{ sunilovers imported from Canada. The experiment proved the practicability’

of se-Zlc.-rs as_a new cash crop in the southeastern states. As the years ’
. . =sf., I roveménts were made 1n the procuction, marketing and processing |
‘v. SURILOWEYS, and:as.sunflowers proved their profitability to U.S. farmers,
- _.&treage increased rapidly. :
{ :‘fﬂﬁhliiy:iltﬁ:ing.seed'bEcame a very importacn:- factor. Initially, the

.
-

- “zwailzsll | cleties were susceptable to rust and downy mildew. For this
_ Tessen, roslay Farms continued to experiment with various sunflower
. VSTlpelies. ’ ) .

. The Jiszovery of - feasible way to produce hybrids by Dr. Leclereq of
.. I~ =—mce zaf Dr, Kinnan of Texas led fo a revolution in the sunflower seed
© -Imdwstyv. MacKay Farms begin experimental production of hybrids in 1973
wvhen che first parental lines were released by the U.5.D.A. program in
-mexzs. MHybrids became available to farmgrs two years later arid the .,
ﬁ:;e:inen:ai hybrids procuced by MacKay Farms became the registered brand

Sardurs:" Hydrid Senflower Seed. Sumburst seed is the leadinp 'suuflower
pxafucayr Ia the southeast. .

.
P ‘;
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New Diwmonsion Homes, Inc.

- Factory Suilcding Supnlv Co.
o

3?3 ew Jimension Fastory Cutlet, Ire,
e 1971 o 1973
Yegarreibilities:

-

President and Chief Executive Cfficer, Ouner; Subsidiaries,
“ew _<‘mansion Factory Qutler, Inc.; Factory Building Supply,
Inc.; Employed sonme 321 people. Supervised all purchases,
Ta5or relations, ¢esign and manufacturing activities. Handled
231 NL®3 regotiations with union, cuce.

- d wreses

4

Y Tty
oR__TACSS

.- ~s Jure of 1871, I resigned from Winston Industries, Inc. to

. ' “or= my own mobdile home menufacturing piant. Through informa=
tion and experienge obtalned at Winston' Industries and through
s me of the leading manufacturers in the country that I had been
zcsociated with wnile at Winsten, I was able te put together-an

operation of completely trained personnel and managed to conm-.

- sexuct the manufactering facility from start to finish in just
three months. Before New Limension Homes, Inc. was one year old,
the plant was doing §$1,000,000 of business monthly. I personal-
1y suservised all design engineering, pvurchasing, sales and
‘ranufacruring. <he plant had no union although a vote was taken

rf) - in 1972. I personally handled all union and labor relations from

1971 ro 1973.

- Y desigred a complete computer purchasing and production system
whereby production scheduling and purchasing were intigrated.
Vhen an order was' sald the order would be scheduled in a lpt run
in production ané the raw materials nceded for produclion were
automatically orcdered. This system allowed New Dimension to pro-
duce twelve complete units per 8 hour shift and prevented in~

-- ventory shortages which usually occur 1n an operation of this size,

.. °7 New bizension Homes was the laygest single plant producers of
r - _ _.Todil. zu¢ zodular homes in the southeast Inited States during
© 2872 uné L973.° -

*p mid 1973 after : complete audit of New Dimension Homes, Inc.,

Y awas advised that the company was very profitable but needed

- _wore-working capital im relation to accoints receivable, Lo attain
: the procuction it was designed for and already capable dof at that

- soint in time. I had been approachéd by several large companies

_ -7, @bout zae purchase of my plant during 1972 and 19723. . -

-
»

- .° Y agreed to sell the plant in October of-1973 and pqrdhased the -
) Vaughn -And Spurlock Plantations, w -c¢h involved some 6000 .acres,
r- . ..Sozth of €olumbus, Mississippi, waicls ustimately became MdcKay

- —- P
- - F .-I—C.



. : . Xaiser Tndus

s
1867 vo 1270 .

ezlonal Purchasing Agent for fourteen Xaiser plants both domestic
--- Zoreizn, namely; Xaiser Aluminum, Chalmette, Louisiana; Kaiser

B “minum, Gramercy, Louisiarz; Kaiser Aluminum, Batom Rouge, Loui~

- -

f.o. . Xaiser Chemical!, Cramercy, Louisiana; Kaiser Chemical,

sicoz
" saton Rouze, Louisiana; Xaiser Bauxite, Kingston, Jamaica; Kaiser
- SBzuxite, Port ihodes, ~amaica; Xaiser aluminum Corporation, Queens~
" 1zné, Australia; Xaiser Aluminum Corporatiom, Valco, Africa;
Ysicer Aluminum & Chemical Corporatiom, Xenya, Africa; Kaiser,
Alcminumcd Tecanical Corporation, Valco, Africa; Kaiser LEnginecrs,
A--acred Valco Prolect; all of rthe purchasing and sfiiipping for
-« aoove listed sudsidiaries of Kalser wis done from New Orleans,

-7 3p-lsiana, Hegicnal Uffice, which purchased in excess of 800

-

- million collar. smnvally. .
"7 olishes:

Nesigned and instituted Pyrchase Crder Draft System, Vendor Re-

. ecse Svsrem, Cons-enment VONCOr Re.wdse osystem, Lconomic Urder
C.aLo--Vv anC iconomic Jrcer voliue SvsTow; Juantitive Purchasxng
fiiisor sroucamw, onc _en -or Zrofitr Program. =Srlected price

Suvings cocumenceC iIn excess Of 911,000,000 dollars annually.

2¢itionally, during previous employment and early employment
wizi Kaiser, I attended trai-~ing courses at Harvard University that
reizted to Computer Purchas:ryg, C~~>uter Wafehousing and Quanti~ .
tive “Purchasing. The knowledge obzained from these courses énabled
. “me ro have a good working krnowledge of computers and how they

could de used ro henefit the purchasing system.

T recruited engineers and certain trained personnel from various
vlanr departments for the Reégional Purchasing Office in New Orleanms.

These people were assiynéd the Purchasing responsibility for co-.
emocities which they had worked with cally before coming to the
Serchasing department. THis program proved a tremendous sucecss.

az¢ i .11 in use at Xalser tocay.

T served as President of the New Crleans Chapter of the National’
T -:-asing Monogement Association Zor cne year and was invited by
saveral multi ncotional corporations to give seminars related to
certain programs I had installed at Kailser.
T avthored many techniccl reports while at Kaiser that did 4 great
- Zea: ro ecducate the field persomnel as to how to order certain

T “eopmediflies which 'were duilt to close specifications. I alse did -
- T25aZTu soveral items that Xaiser was looking at f{or future
- . purehoses,  Some of these ariicles have been published ip various
o zecanical ancé jurchasing moagazines. -
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Fagnonce”

- Tpcptive Vice President Purck: Ing and Transportation, Chief
“yecucive OfFficer ail winston incuslry Subsidiaries, namely;
Zernnesey Aluminem Company, Allied Fidorpless Company, Thames
Mzom=Zacturing Company, ¥inston-quriers,.19c:, Winston Trans-

- _portaticn Lompany and wWinsion Aviation Livision.

Yighlights:

winston Industries operated some twenty four mobile home plants
in the southeast and some eight support operations as listed
-asove. 1 wps personally im charge of the total purchaging ef~
Zor: for wWinston Incustries and it's sudbidiaries. All pur-
caasing activities -. -re ceutralized in one office. I was in
caarge of total management for all Winston Subsidiarics whose
_ znnual! purchases exceeded $10C,000,000. .

sersonally authored the Purchasing Manual, set up -the entire
wrchasing Procecwre, installed the Vendor Release System,.in- .
stalled tne Computer Warchousing and Computer Purchasing System

ard initiated the Plan for Profit Program which saved a dgcu-=

Lt

zacted $3,000,000 in anaual purchases, determined by actual audit.

bty

T further revamped all subsidiaries and took three from loss
posicion: to positive earning positions .. increased the earning

"position of fae other suhsidiaries. 1 filed for and obtained
contract carvier rights for the tramsportation company, which
has given Winston a real advantage in the marketplace due to
transportaien savings. 1 became cuite involved with the manu-

facturing functions, labor relations, union relations, acquisi-
tioz and proéuct des:gn. :

v centralizne the en-ire purchasing program for the twenty four
- Winsron p.ants at Double Springs, Aladama and with the aid of the
. -tomputer purchasing program- I was ad.e to purchase inveéntory in
iazger qudntities anc as neede¢. This eifccuited transportation
szvings as we.l as piice savings on large quantities.

= T was _resoonsidle for yetting Wins
. lcing code and -oata.ning L app

-3}' -d-i.::s <The

ton in compliance with the ASTM
rova. for products manufactured

] -

¥ "nitiated an outsell policy for Winston Subsidiaries-whereby

© shese sabsicdieries actually sought outside sales to other pro-
cuears OF =obile an¢ mocu.sr homes. <This policy created latge
gales In Win.tozn's overal. sales volume.

-

18

resizna¢ and s0l¢ my stock im June of 97! to form my own company.
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Assistant Purchasing Agent and Junior Suyer. Personally re-
sponsible Jor a given set ol commadities namely; bearings,
spare parts, a.l mobile equipment, lubricaats, safety items,
+ives, all mining equipment, fual, acquisition of all new

equipment.

ul "ights:

Tene Star Steel Company is a completely integrated steel plant
chaf ce. cheir own mining of iron ore up to and. including the
manefassure of finished sceel goods such as steel pipe, steel

cast.ngs, cast iroa pipe, skelp coils, galvanized pipe, spiral

_wald plpe, »lg-irom, cale and oil [ield goods,

Tn 1955, when I tooX.over the Purchasing responsibility for all
oobi e  equipment tne availadility percentdge of all mobile
eow ~ment was 38.61 nercont, Through thorough familiarizing

Ry
it -

=ie..f wiza the equipment that cause¢ the greatest difficulcy
pne downtime and through systems of Vendor Ipventory and con—
signment the availability of the entire Loge Star fleet was
Srought to 82.33 percent by 1967. Further, 1 instituted a
Stancardization Program and a Bearing Interchamge Program from
Original Equipment Manufacturer to Bearing Manufacturer which
saved many thousands of dollars.

¥any innovations in warehousing spare parts were made which

_aliovec us to lower warehouse spare part inventories but retain

rte sade backup availability. Many “dead inventory"” items were
re. -ved £rom warehousé and traded for currentC parts. -

e -

T 1y 3966 a Vendor Warehousing and Iaventory Program was iﬁitiated

-

" wieredy vendors were required to stock certain inventory for Lone

graf Steel’s exclusive use., It was my responsibility to oversee

-this .inventory and see that proper amounts were on hand at all times.

Duriag my two years with Lone Star Steel, computer purchasing was
“Zugg deing implemented anc I worked closcly with the IBM repre~
venratives on the new 360 computer Loae Star had acquired in 1965.
Many phases of Lone Stars operations were being placed on computer
and I was the purchasing representative in these programs. | :
The .eomsuter purchasing and inventory techniques I learned at Lone
Ssar were the dasis of mahy programs I Cevelopud and worked on in
fuzure weavs with other companics. :

T resignad to dccapt a pesition with Kaiser Industries.

Ed "
«_1%,-1 L -
L R by
P ks, .
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FOR IMMEDIATE RELEASE CONTACT:

Friday, July 12, 2000 Wallace I. Renfro
Director of Public
Relations

NCAA BASEBALL RULES COMMITTEE RECOMMENDS NO
IMMEDIATE CHANGES IN EQUIPMENT RULES

INDIANAPOLIS---There will be no immediate changes in the specifications for
manufacturing baseball bats and balls based on recommendations approved
today by the NCAA Baseball Rules Committee.

At its annual meeting in Indianapolis, the committee considered
recommendations from the NCAA Baseball Research Panel, reviewed results
from laboratory testing and performance during the 2000 season, and put
forward a set of recommendations that calls for no changes in specifications for
the 2001 season.

"We agree with the research panel that the recommendations they made a year
ago restored balance between offense and defense in the college game of
baseball and made metal bats perform more like wood bats,” said Don
Kessinger, associate athletics director for internal affairs at the University of
Mississippi and chair of the rules committee. "The panel was concerned this
year that there may be some loopholes in our testing procedures that we need to
address to avoid problems in the future, and we have tried to do that."

Specifically, the committee made the following changes:

¢ A moment-of-inertia (MOI) standard will be set for each bat length and
weight based on bats previously certified by the NCAA Bat Certification
Program. All currently certified bats will meet the MOI standard. The
MOI of future bats may not be less than the lowest MOI for bats of that
length and weight recorded during the certification process for the 2000
season. The committee will continue to monitor the effect of MOI on the
integrity of the game. Moment-of-inertia affects how weight is distributed
along the barrel of the bat during the swing and can affect performance.

¢ During the 2001 season, the NCAA will conduct random testing of
baseballs for coefficient-of-restitution (COR) compliance. All baseballs
used for regular and postseason play must have a COR value of
between .525 and .555 to be eligible for play in the 2002 season. The
NCAA will collect data to determine if an additional or substitute
standard is necessary.

o Effective January 1, 2003, a sliding scale for swing speed based on the bat

lmp:llwww.neaa.orgfreleasesfmakepage.cgi!ruleszOOOO‘il26 l‘;u“.htm 07/13/2000



length will be implemented as part of the NCAA Bat Certification
' Program. The scale will be based on the original exit speed standard of 97
miles-per-hour for a 34-inch bat.

o The committee supported the Baseball Research Panel recommendations
that further study be conducted on the possible effects of bat
nworkhardening” and that the NCAA collect data to determine the
accuracy of the NCAA Bat Certification Program testing procedures.

. .

=

The researc : pa;l;:l had recommended a change in the COR for baseballs
from .525-.555 to .515-.535. The rules committee voted to certify baseballs for
all competition, instead of championship competition only, at the current COR.

"We want to assure that baseballs being used throughout the season are meeting
the standard, and we think that is the first important step,” Kessinger said. "We
may want to make adjustments in the future, but we want to take this one step at
atime."

Kessinger said the committee had the same concern about making a change to
the MOL The research panel had recommended creation of a minimum MOI
standard for the 2002 season.

"Again, we may want to adjust the MOI in the future, but we want to get
another season of competition under our belts with the certified bats we are
using today before we do that," Kessinger said. "We agree with the panel
regarding a sliding scale for swing speeds during testing, but we want to put that
off another two years.

"The bottom line is that two years ago, coaches were calling members of the
committee to say that something was wrong and we needed to make some
changes in specifications for the bats," he said. "After this season and the
changes we saw in the field as a result of the new specifications, those coaches
were calling to say they liked how the game was played this year."

According to season statistics in college baseball over the last 20 years, batting
averages, scoring and home runs had remained steady until the last five years.
From 1981 through 1995, batting averages were steady at .296, home runs at .80

per game, and scoring at 6.49 to 6.52 per game.

From 1995 through 1999, batting averages increased to .301, home runs to .91
per game, and scoring to 6.81 per game. In the just completed 2000 season,
following changes to bat specifications, batting averages returned to .297, home
runs to .80, and scoring to 6.53.

The Championships Committees in Divisions II and III and the
Championships/Competition Cabinet in Division I will consider the rules
committee's recommendations when they meet in the fall.
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RESEARCH & CECVELITRENTCO. NS

251 929499 - Velc. * IIIT9-0565 - Fax
F-MALL bamm rescarch/truversecom
VISIT OUR WEN SITE / NEWELETTER @www.bamshstosm

January 18, 2000
CONFIDENTIAL
TO:

University of Mass at Lowell Research Foundation
ATTN. Louise Griffin

600 Suffolk St.

Lowell, Mass 01854 EXHIBIT
VIA Fax: 976-4536586 20
?ROM:

Steve Baum

My previous correspondence has clearly notified the University of material breaches of the
ficense agreement between Baum Research and U-Mass Lowell. The University rasponse was
and is unsatisfaclory, incorrect, without scientific evidence, and does not provide any reasons
or information why the material breaches should not cause termination; therefore | am writing to
inform the University that your licensa to use the Baum Hitting Machine under the current
license agreement and U.S. Patent # 5988861 will terminate on January 31, 2000. We are
however; willing to discuss and attempt to reach a possible amended agreement if all of the
items noted in the breach letter of November 22, 1999 are amicably resolved or comrected prior
1o that date. | aiso wish to make it very clear we are not in any fashion waving our rights to
pursue other damages, against the University or other parties as the facts of this situation
bacome unraveled. To the end of attempting to resolve the matter at hand, and to aliow the use
of the Baum Hitling Machine by the University, ] am suggestlng that we deal with some of the
major problems in the following manner:

1. The payment to Baum Research of our daily test rate of $5000.00 for every
day of commercial testing conducted by the University. Under the license
agreement your records of all testing are to be made available once a year.
We request that information for the year 1698,

2. The agreement by the University to continue NCAA challenge testing and
follow-up testing only. This would be done under the protocol impropedy
established by the NCAA and enacted by the University. This includes
aggressive immediate field and new bal testing of non wood bats which
passed the current standard, at NCAA expense and immediate with out
charge testing of any challenge bats submitted and pre tested on the Baum
Hitting Machine # 1 by Baum Research. As the University is clearly aware the
Baum Hitting Machine agreed upon protocol was changed, distorted and key
comparison points eliminated to allow 1999 bats to become 2000 legal and for

1

112040
BaumHaB
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- new 2000 bats to have exit velocities in excess of their wood counterparts.
These bats would have been iliegal in their tested state if the agreed upon
original protocol had been followed. With that said and not changeable and

- with the fact that many of these bats just managed to pass the test in their non

*worked" state (a testing condition eliminated from the original protocol) the
follow-up testing and challenge testing now becomes essential to determine
the speeds of these bats in their worked state.

3. The agreemant that all future compliance testing be limited to two attempts
per manufacturer, per model, per length - weight class, per year at passing
any compliance fules. Testing in excess of two attempts is clearly commercial
testing and not must not be entertained or allowed by the University. A

- ‘model” definition must be also clearly worked out to prevent constant

submission of actual developmental bats with just different model numbers or

- notations vs bats developed and ready for compliance testing.

. 4. The agreement that any further (other than the challenge testing and follow-up
testing mentioned above) NCAA testing and NFHS testing will be done only
- under the protocol concept (subject to minor fully agreed upen definition
changes and revisions in writing and the completion of center of gravity

testing) as per the comments in my comespondence dated December 29,

1999 to the NFHS and Dr. Sherwood. A copy is attached. It is also worthwhile

to note that Dr. Sherwood has already stated and agrees that “this proposed

protocol approach is uncheatable”

o it is very obvious that the Baum Hitling Machine, by everyone’s accord can do its job of testing

baseball bats and balls without equal. This can be accomplished only if the proper comparisons

are made and If the correct protocol is followed.

- 1
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i b LITTLE LEAGUE BASEBALL
Fun-4-Kids STATEMENT ON NON-WOOD BATS
Summer Camp
Litte League Museum Little League Baseball has received numerous inquiries
from its volunteers and media regarding the safety of non-
Little League History wood bats.
tittle League Structure
Little League Divisions Background
Ltle League Recent innovations in metal alloys have allowed a
reduction in the weight of some models of bats, while
Special Programs allowing the bats to remain in conformity with the length
{ Why Littie League? and diameter guidelines in the various divisions of Little
{ League Baseball and Softball. Some volunteers and those
Forms & Policles i in the media have raised questions about whether the
Approved Equipment weight of the bats used in Little L.eague games should be

icensed Merchandise limited, relative to the length.

[ Corporate Sponsors Non-wood bats were first developed, partly through
Medla research by Little League, as a safer and more cosf-
effective altemative to wooden bats. Non-wood bats were
Home first used in Little League in 1971, and have almost
completely replaced wood bats in all divisions of play.
Wood bats, which can break in half if not used properly,
{ my are now widely used only in professional baseball.
corm

As a member of USA Baseball, the governing body for all

amateur baseball in the U.S., Little League Baseball

follows the recommendation of the USA Baseball Medical
r and Safety Advisory Committee. The position of the Adviso

Commiittee is that further research and data needs {o be collected

before any changes are made to Little League rules regarding the
weight of bats. There is currently no rule in any division of Little
L.eague Baseball or Softball that places a maximum or minimum limit
on the weight of bats.

Statement

At present, injum data in all divisions of Little League Baseball and

Softball shows there has been a 76 percent decrease in reported

injuries to pitchers as a result of batted balls over the eight-season

( eriod beginning in 1992. Data on injuries to pitchers is being used
ecause the pitching position is nearest the batter, and the pitcher is

'g]te least likely among all fielders to be fully prepared when the ball is
it. -

A
u -
’f(;‘{\\!‘; T

http/hwww littleleague.com/news/bats.htm 08/03/2000
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During that same eight-year period, the number of injuries to other

fielders as a result of batted balls has remained relatively constant or

decreased. A summary of the data is attached, along with

garjigipation figures and the current bat specifications for each
ivision.

i in 1997 alone, nearly 60,000 children ages 5 to 14 were treated in
hospital emergency rooms for in-line skating-related injuries,
according to the National Safe Kids Campaign (NSKC). Among the
same ages in the same year, more than 150,000 football injuries and
200,000 basketball injuries were treated, NSKC reported. That year,
NKSC said, more than 125,000 baseball and softball injuries were
treated in hospital emergency rooms nationwide. However, only 70
injuries in Little League Baseball and Softball activities, ages 5to0 18,
| were reported that year.

Annually, less than three-tenths of one percent of U.S. Little
Leaguers are injured in games or practices to the point of requiring
medical treatment. Injury data for Little League are obtained through
analyzing medical claims on accident insurance provided by Little
League though CNA Insurance. More than 95 percent of the
chartered Little League programs in the U.S. are enrolled in the Little
League Group Accident Insurance plan.

in conclusion, there appears to be no indication that would cause
Little League to mandate a limit on the weight of bats, based on the
most current facts. Statistics show that Little League’s record on
safety continues to be outstanding not only among youth sports, but
in baseball and softball in particular.

However, Little League Baseball will continue to monitor this
situation closely, and will react accordingly and appropriately when

indicated.
FACTS AND FIGURES

Total Reported Injuries to Pitchers (Batted Ball) in
the U.S. by Age Group*
79921993 | 199419951996 |1997 [1998 1999
Iélttlel:l'.i
aseba
Dasenay | 120 110 | 109 73 | 53 | 41 § 33 } 22
12)
Jr., Sr.,
olalg. s s |25 |82 22106
(13-18)
Baseball
2seball | 145 143 |13 | g9 | 75 | 53 | 43 | 28
Little Lg.
S || 0|8 o] 7|75
12) ~,. .

http://www. littleleague.com/news/bats.htm 08/03/2000
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Jr., ST'.,
ol s |1m|nulz]710]s5]s
(13-18)

Softball 148 | 21 |19 | 16 | 18 | 17 | 12 | 10
RS | 163 | 164 | 153 [ 105] 93 | 70 | 5 | 38
Participation Figures in Littllcja Lgague Baseball and Softhall,

1992 1999
Baseball 2,389,320 2,518,755
Softball 299,810 392,370
Totals 2,689,230 2,911,125

* Injury siatstics are those reported as a result of claims filed by those leagues that have purchased group
accident insurance offered through Little League Baseball More than 95 percent of the local Little Leagues
purchase group acadent insurance through Little League Baseball, Incorporated

http-/fwww littleleague.com/news/bats.htm
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Maximum Bat Length/Diameter Specifications
in Little League Baseball/Softball
M M;
Age Range longth | diameter
12 year olds and 33 21/4
Baseball{, Sqor inches | inches
34 234
Baseball{ 13-16 year olds inches inches
38 2 3/4
Baseball | 16-18 year olds inches inches
12 year olds and 33 21/4
Softball |, der inches | inches
13 year olds and 34 2114
Softbalt over inches inches
Pitching Distances
Age Range Distance
Baseball |12 year olds and under 46 feet
Baseball |13 year olds and above 60 feet, 6 inches
Junior League 13-15 year olds
Softball 12 year olds and below - Majors 40 feet
Softball |12 year olds and below - Minors 35 feet
Softball |3 year olds and above - 40 feet

08/03/2000
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For more information contact
Lance Van Auken, Director of Publications and Media Relations
Little League Baseball International Headguarters 570-326-1921 (afier hours: 570-326-

7872)
Media E-mail- media@littleleague.org

Note. Information from the web site “www.safekids.org" was used in this report.

~©2000, Little League Baseball Incorporated
Click here for more Little League copynight or trademark information

http-//www littleleague.com/news/bats.htm 08/03/2000
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LITTLE LEAGUE BASEBALLg INCORPORATED
INTERNATIONAL HEADQUARTERS

January 8, 1999
OFFICEOFTHE |
SENIOR ADVISOR
Mr. Rex Bradley
Amateur Relations and Special Projects
Hillerich & Bradsbhy Company

(g

¥. O, Box 35700
Louisville, KY 40232

Dear Rex:

Enclosed is a table reporting the number of pitchers hit by a batted ball in Little
League Baseball for the years 1992-1997. The 1998 report has not been finalized,

You will note that the number of pitchers hit by a batted ball has decreased each
yﬂ Also signiﬁcant is the number of injuries to the pltcher from the batted ball.

’l‘here are 200,000 team: in our program w!uch play an average of 18 games per
season which would tfotal 3,600,000 games involving 7,200,000 pitchers. It can be
quickly deduced thst the incidence of injuries to the pitchers by batted balls is
infinitesimal There are many more players fatally injured by lightning and while
going to and from practices and games.

Since the non-wood bat (aluminam) was approved in 1971, there has not been 2

- single fatal injury to a pitcher from a batied ball; wheress, since we have been

keeping injury data, there have been three pitchers in our program which were
fatally injured during instances where wood bats were used.

Little League Baseball’s position 18 to retain present specifications of bats until the
research, now under way, establishes the dynamics of wood and non-wood bats.
Since bats are not the only factor in the velocity of a ball hit by a batter, we are also
studying the dynamics of the basebsll. In my judgment, there has been too much
emphash on the bat and Inadequate concern about the ball, - .
Evexyone is looking forsnrd to the results of the research: undertaken by Dr. Crisco
in order that we can rely upon factual information and not emotionsal respoises,

-
- e
b

CJH/bg,

P.O.Box 3485 ¢ W]I..L[AMS?ORT. PENNSYLYAMIA lﬁOl . (717) 326-1921 FAX {717) 3268-1074
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Sports Injuries: An Important Cause of Morbidity in Urban Youth

Tina L. Cheng, MD, MPH"$§, Cheryl B Fields, MPH{, Ruth A. Brenner, MD, MPHY,
Joseph L. Wright, MD, MPH4§|, Tracie Lomax{; Peter C. Scheidt, MD, MPH*1§; and the
District of Columbia Child/Adolescent Injury Research Network#

ABSTRACT. Introduction. Sports injuries account for

substantial morbidity and medical cost. To direct mter-

vention, a population-based study of the causes and
of sports injuries was undertaken.

Method. An injury surveillance system was estab-
lished at all tauma center hospitals that treat residents 10
to 19 years old in the District of Columbia and the Chuef
Medical Examiner’s Office. Medical record abstractions
were completed for those seen in an emergency depart-
ment, admitted to the hospital, or who died from injury
June 1996 through June 1998,

Findings. Seventeen percent {1 = 2563) of all injuries
occurred while participating in 1 of é sports (baseball/
softball, basketball, biking, football, skating, and soccer)
resulting in an event-based injury rate of 250 per 1000
adolescents or 25.0/1000 population year. Rates were
higher in males for all sports, The most common mech-
anisms were falls (E830-888) and being struck by or
against objects (E916-918). Hospitalization was required
in 2% of visits and there were no deaths. Of those requir-
ing hospitalization, 51% involved cther persons, 12%
were equipment-related, and 5% involved poor field/
sutface conditions. Of all baseball injuries, 55% invelved
ball or bat impact often of the head. Basketball injuries
included several injunes from striking agamnst the bas-
ketball pole or rim or being struck by a falling pole or
backboard. Biking injunes requinng admission included
2 straddle injuries onto the bike center bar and collision
with motor vehicles. Of all football injuries, 48 (7%)
involved being struck by an opponent’s helmet and 63
9%) involved inappropriate field conditions including
falls on or against concrete, glass, or fixed objects. In
soccer there were 4 goal post injuries and a large propor-
tion of intracranial injuries. There were 51 probable or
clear assaults during sports and an additional 30 to 41
injuries from baseball bat assaults.

Conclusions. Many sports including noncontact
sports involved injuries of the head suggesting the need
for improved head protection. Injuries involving colli-
sions with others and assaults point to the need for
supervision and enforcement of safety rules. The 16% of
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sports 1njury visits and 20% of hospitalizations related to
equipment and environmental factors suggest that at
least this proportion of injury may be amenable to pre-
ventive strategies. Design change may be warranted for
prevention of equipment-related injuries. The many in-
juries involving inappropnate sports settings suggest the
need for and use of available and safe locations for sports.
Pediatrics 2000,105(3). URL: httpJ//www.pediatrics org/cgi/
content/full/105/3/e32; sports umjunes, surverllance, sports,
adolescent injuries.

participation 1s increasing. Unfortunately, injuries

m youth sports account for substanhal morbidity
and cost.'? Imury prevenhon interventions have
been successful in preventing the occurrence or de-
creasing the seventy of sports injunes through many
mechanisms including development and enforce-
ment of safety rules, protective gear, and changes in
sports equpment and environments Examples n-
clude decreased mncidence of severe neck mjuries n
football after forbidding spear-tackling,® decreased
ankle and leg injunes after the introduction of break-
away bases,* and decreased head imjures after en-
forcement of bike helmet laws 5 Understanding the
epidemiology of sports injury 1s a first step n devel-
opihg prevention strategies.

Current survelllance systems to monitor sports-
related njuries exist, but present a imited view of
sports mjunies Surveillance by schools and other
organuzations sponsoring sport teams have provided
useful information on injury rates i orgarized
sports;*” however, 1t is eshtmated that 25% to 30%
of sports injuries among youth occur in organized
sports.? The Consumer Product Safety Commission
monitors mnjuries in sports related only to equipment
and products Hospital surveillance systems often
rely on mjury E-codes which describe cause of injury,
but do not speafy mnjunes occurring in sports except
in a hmited number of mechanisms. For instance, an
injury caused by a fall on the same level from a
collision, pushing, shoving by or with other persons
in sports would be coded as E886 0. A fall in sports
related to shpping, tripping, or stumbling would be
coded as E885 which is not specific for sports. Thus,
studies of sports injunes using of E-codes may not be
complete in case ascertainment Our hospital surveil-
lance system specifically abstracted data on sports
injuries. The purpose of our study was to descnbe
the epidemiology of youth sports injuries in an urban
population to guide prevention.

Involvement 1n sports has many advantages and
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METHODS

Data from the Distnet of Columbia Adolescent Injury Survel-
Iance System were used for this study Injunies occurnng to a
District of Columbra resident 10 to[‘l'? years o!;i tll;\at ledutg an
emergency department visit, hospitalizaton, or death on all days
bﬂweenc{unzp 15, 1996 and j?lsnll 15, 1998 were abstracted by
tramed research assistants. An 1jury case was defined as an event
of trauma, poisoning, or other inury caused by external factors
Tramed research assistants reviewed emergency department logs
or charts at each hospital to idenhfy ehgible cases After case
asceriamment, data were abstracted cirectly onto laptop comput-
<15 and dowrnlaaded at the data~oordinating center at Chuldren’s
National Medical Center. If a patient was hospitaized, chart ab-
strachon included review of the entire medical record after dis-

Study mtes mcluded emergency departments of all 6 desig-
nated hospital trauma centers located in the District of Columbia
wiuch care for the vast majonty of adolescent fatal and nonfatal
injuries. An addihona) hospital 1n southeast District of Columbia
was also included because 1t receaves the second hughest number
of emergency medical service transports of adolescents in the
Distnct of Columbia Information on deaths in the target popula-
fion was obtained from hospital records, the Distnct of Columbia
Office of the Chuef Medical Exaruner and the Vital Stabshes
Branch of the Commussion of Public Health The study was ap-
proved by the mstitutional review board at each site

Chart information gathered included patent age, gender, race/
ethruaty, residence by block or census tract, date of wisit, hme of
visit, health insurance, date and hme of wmjury, wyury carcum-
stances, and disposthon If the chart mentioned that the patient
was imvolved 1 a sport actwity at the hume of the imjury, the case
was defined as a sports injury win our study and type of sport and
documented use of protective gear were recorded If activity at the
time of myury was not mentoned, the case was not be included as
a sports mpuury Injunes were classified using the International
Classificatton of Diseases, Ninth Remsion, Clintcal Modification (ICD-
9-CM) diagnostic Ncodes and the Supplementary Classificabon
of External Causes of Injury and Poison E-codes which provide
information on the wyjury mecharusm * All codes were assigned by
2 tramed coder and checked by a second expenenced coder

The 6 sports wath >50 ijunes 1n the 2 years of our surveillance
database were analyzed (baseball/softball, basketball, bilang,
foothall, skatmg, and soccer) Assaults during sport activity and
injunes caused by basebail bats outside of sports were analyzed
separately Patients that came to the emergency department for an
injury but meatment was not authonzed or pahents that left before
recerving treatment were excluded Individual desenptions of the
injury event were reviewed by sport and were coded regarding
involvement of other persons, speafic sports equpment, inappro-
‘Priate sports settings (eg, falls on glass, football tackle on cement),
and mator vehucle colhsions

Mecharusms to ensure quality included a trammung penod for
vesearch asmstants, use of standardized computenzed coding
forms, random review of emergency department logs and charts,
random reabstrachon of charts, review of all E-codes, and range
and consistency checks of data Case ascertainment was repeated
on 10% of surveillance days by a second research assistant and
was also cross-checked with data from trauma regstnes at those
sites with fimchonung tries. Case ascertainment was mamn-
famed at >90% and ces were discussed with research
assistands. At least 3% of charts were randomly reabstracted by a
second research assistant at each sile Relability testing found
>9(r% agreement on 5 vanables (gender, race, disposihon, use of
alcohal and drugs, and use of weapons) E-codes possibly anvolv-
ing sports induding struck in sports (E9170), fall n sports
(EB86.0), bucycle-related inyunes (E813 6, E§26 0, E826 1, EB269),
overexerhon and strenuous movements (E927), or while using
motorized or aonmotonzed recreational vehicles (E821 9, EB259,
EB48, E886.9) were reviewed to ensure complete ascertainment of
all sports imjunes. If the chart mentoned that the pahent was
involved in a sport achvity at the time of the inury, the case was
included as a sports iury.

E~codes were grouped mto mecharusm-by-intent categonies of
the Recommended Framework for Presenting Injury Mortality Data *
Eventbased and person-based rates were calculated as mjury
events per 1000 population per year Repeat visits for the same
mjury were exduded from event-based rates and were 1denhfied

2o0f6  SPORTS INJURIES IN URBAN YOUTH

by matclung on a unique identifier {furst 2 letters of first name, last
2 letters of last name, date of birth, and gender) and on date of
mjury and mjury descriphon  Person-based rates were calculated
after matching on wuque 1dentifier and reflect the number of
people who expenienced 1 or more myunes in the 2-year peniod
Denormunator data were denved from the US Census Bureau es-
timates of the populahon in 1997, the mudpoint of the surveillance

RESULTS

Duning the 2-year study, nearly 5% of the adoles-
cent population experienced 1 or more sports-related
mnjury events (2563 injuries 1n 6 sports) that resulted
in medical attention. These 6 sports made up 17% of
all injury events in the surveillance There were 2563
mmjury events among 2331 persons resulting 1n an
event-based injury rate of 250 injuries per 1000
adolescents/year and a person-based injury rate of
22.7/1000/year There were 51 hosprtalizations (0.5/
1000/year) and no deaths because of injury in the 6
sports. Males accounted for 84% of all sports injury
events. The rates of injury to males were higher than
females for all 6 sports (Fig 1) The most common
mechanisms were falls (E880-888} and being struck
by or against objects (E916-918)

Hospitahizahon was required in 2% (51) of visits The
percent distnibution of patients hospitalized and not
hospitalized for injury by sport is presented in Fig 2.
Bicychng injunes accounted for the greatest proportion
of hospitalizations; 6 of the 20 hospitalizations involved
colhisions with motor vehucles Of those requinng hos-
pitahzation, 51% mnvolved other persons, 12% were
equipment-related, and 8% involved imjury from poor
field condittons Equupment-related mjunes included 2
bicycle straddie mjunes onto the bike center bar result-
ng in a patient with teshcular rupture and another
with a severe vulvar hematoma Other equipment-re-
lated hospitalizations included a basketball backboard
falling on a player and mternal injury from falling into
handlebars Inappropnate field conditions mcluded in-
jury from sharp objects on the field and falling on
cement i football, and running into fixed objects dur-
ing basketball

There were 13 assault injuries inflicted during
sports activity, 30 baseball bat assaults, and 11 base-
ball bat injuries of unclear circumstances and intent
which were analyzed separately. Some assaults were
precipitated by disagreement during the game. The
13 assaults included 4 stabs (basketball and footbali),
2 gunshot wounds (basketball and biking), 3 assaults
with other objects, and 4 unarmed assaults. An ad-
ditional 38 injuries in the sports database were coded
as possible assaults in which the description of injury
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Fig 1. Rates of sports injuries by age and gender
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Fig 2 Percent distnbuhon of pahents hospitahzed (n = 51) and not hospitalized (n = 2512) for sports imjury by sport

was unclear to intent or contradictory. These possible
assaults included human bites mnflicted during bas-
ketball and football (2 requining hospitalization), soc-
cer brawls, aggressive football tackles, and other pos-
sible altercations.

Injury type (percent wathin sport) and body location
{percent within sport) are presented in Table 1. Base-
ball/softbali, bicycling, and soccer had a hugh propor-
tion of intracranial and other head injunes Skating had
the highest proportion of fractures mostly of the upper
extremuty related to falls Tables 2 and 3 present se-
Tected injunes related to equipment and environmental
factors. Overall, 416 (16%) of injunes were related to

i t and environmental factors Documented
use of protechve gear was Jow In head mmjunes in
football and bicychng, only 17% documented whether
helmets were used Of those documenting use or non-
use, 42% of football imury patents and 10% of bike
injury patients had wom heimets

Reviewing injunes by sport, 55% of baseball/soft-
ball injuries involved ball or bat impact often of the
eye or other parts of the head Basketball injunes
were most commonly finger injunies and lower ex-

ity sprains. At least 23% of injuries involved
collision with other persons. Several injuries were

related to stnking against the basketball pole or nm
or bewng struck by a falling pole or backboard. Five
percent of ijunes were related to hitting fixed ob-
jects or falling on sharp objects. Biking njuries in-
cluded many falls from bikes or collisions with fixed
objects (74%) or collisions with motor vehicles (22%)
Straddle injunes from the bike center bar caused 10
mjuries including 2 hospitalizations. Several injunies
were related to tires released during nding and fall-
ing agamnst bicycle handlebars Of all football inju-
nes, 48% nvolved collision with other persons, 48
(7%) struck by an opponent’s helmet Additionally
there were several injunies related to runming into
poles (probably the football goal post) and 63 (3%)
injuries wnvolving inappropriate field conditions
(falls on or against concrete, glass, or fixed objects).
Skating mjuries included rollerblading (57%), 1ce
skating (11%), skateboarding (9%), and skahng un-
speafied (23%). Ninety-two percent of skating inju-
nes were because of falls Wnst fractures and sprains
were most common. Four (3%) skating mnjunes in-
volved collision with a moving motor vehicle. In
soccer, 37% of mjuries involved collisions with other
persons. There were 4 goal post injunies and a large
proportion of intracrarual injuries.

TABLE L [junes in 6 Sports imury Type and Body Location (Percent Withun Sport)
Sport n imury Type (% Withun Sport)* Body Location (% Withun Sport)*
Intra-  Fracture/ Open  Contusion/ Spram/ Head Upper Lower Torso
carual  Dislocabon  Wound  Abrasion Stran Extreruty  Extreruty
. Basehall/softball 76 7 A4 17 20 2 37 32 26 3
Gaskethall 1093 2 3 13 17 « 17 34 45 4
Buicydling 419 9 20 7 34 8 29 H 2 7
Football 728 5 b 1 23 31 16 47 28 8
Skating 127 4 39 9 17 25 10 50 30 9
Soccer 120 10 26 7 30 5 2 30 41 8

* Percentages may not add to 100 because of rounding or other mjunes
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TABLE 2. Selected Equipment-related Injunes

Sport Equipment

Injury Cause and Injury Type

Bicychng Bike center bar

Tire release

Handlebars

Soccer Goal post

Baseball/Softball Baseball bat

Baseball

Basketbal] Backboard and
pole

Basket nm

Football Helmet

Football pole

10 straddle injunes from falls
4 labal/scrotal /perule open wounds
3 labial /scrotal / penile contusions
2 vulvar® /scrotal hematomas
1 testicular rupture*
8 inyuries from falls due to tire release
3 open head wounds
2 closed head injunes
2 facal contusions
1 extremmuty contusion
14 iyunes from stmking against
handlebars
6 contusions
5 lacerations
1 dosed head imury
1 intraabdomunal trauma
1 finger fracture
4 wnjunes from stnkang goal post
3 closed head mnjunes
1 arm contusion
11 mjunes being struck by bat in sportt
3 open head wounds
2 facal fractures
2 dosed head mjunes
2 arm fractures
1 scalp contusion
1 extrermuty contusion
31 iqjunes from bemg struck by baseball
8 open head wounds
5 eye mnjunes
4 hand fracturcs
4 hand sprains
3 closed head mjures
3 hand contusions
2 facal fractures
1 leg contusion
1 chest contusion
5 injunes being struck by falling
backboard or pole
3 head lacerahons
1 head contusion
1 leg fracture®
17 imjunes from stnking basketball pole
8 extremuty contusions
4 open head wounds
2 hand fractures
2 torso contusions
1 head contusion
8 ijunes from stnking basket nm
5 hand fractures
2 hand lacerahons
1 hand abrasion
48 injuries from being struck by helmet
19 contusions
13 fractures
9 sprains/strains
5 lacerations
2 extremuty effusions
11 mjuntes from stnkang pole
3 head wounds
2 closed head myunes
3 extremmuty contusions
1 leg sprain
1 head contusion
1 perule laceration

* Injury for which patrent was hospitalized

4 There were an addihional 11 baseball bat injuries of unclear arcumstances and intent and 30 baseball bat injunes by assault {(see text).

DISCUSSION

A significant proportion of this urban adolescent
population {(5%) experienced at least 1 sports-related
injury event requining medical attention dunng the
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2-year period. These injuries resulted in 2563 emer-
gency department visits, Although we were not able
to disentangle exposure from inherent danger of dif-
ferent sports, prevention efforts should be directed
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TABLE 3.  Selected Injunes Related to Environmental Factors

Sport Enwvironment

Injury Cause and Injury Type

Football Cement

Walls, fences, cars

Glass, metal, shcks, stones

Baskethall Walls, fences, cars,

bleachers, signs

Glass, metal, sticks, stones

Motor vehicle collision
Motor vehucle colhision

Bicyching
Skating

26 iryunes from falls on cement
8 open wounds (4 head)
8 contusions
6 closed head myunes"
3 spramns
2 leg fractures
23 wjunes from stnkung agamnst objects
6 open wounds (3 head)
6 spramns/stramns
5 leg contusions
3 clased head tnjunes
2 leg fractures
1 clavicle fracture
12 injunes from falung on sharp objects
11 open wounds
1 eye mjury*
1 arm contusions
37 injunes from stnking against objects

14 apen wounds (8 head)

11 sprains/strains

5 contusions

4 closed head injures*

3 extremity fractures*
12 injunes from falling on sharp objects

11 open wounds (6 hand)

1 arm contusions
92 injuries from collisron with motor velucle
4 tnjunes from collision with motor vehucle

* Injury for which patient was hospitalized

toward injuries of high frequency and seventy to
reduce injury-related morbidity. Most previous stud-
ies have been sport-specific or of hmited samples
We study the epidemiology of youth sports mjunes
across several sports allowing comparative review of
the seventy and prevalence of speafic mjuries and
offering clues to prevention strategies.

Limitations to the study should be considered
First, this study undereshmates the true rate of ado-
lescent sports injury in this population because this
study did not include all health care facilities to
which Distnct of Columbia youth may have gone
We did include all trauma hospitals in the Distrct of
Columbia and likely included the serious sports in-
juries. Second, chart abstraction data are limited to
what is asked of patients and what is documented
Many charts do not mention the activity duning the
injury or the injury arcumstances and may simply
state “sprained ankle.” Again, this undereshmates
sports injuries and the contribution of equipment
and environmental factors Third, the cases included
are mainly representative of acute injury events and
do not describe the many chronic injunes related to
sports. Finally, we calculate population rates of in-
jury, but because we did not know the number of
youth involved in sports, we were unable to calculate
injury rates among sports participants.

Hergenroeder? outlines 6 potential mechanisms for
reducing injuries 1n youth sports including 1) the
preseason physical examination, 2) medical coverage
at sporting events, 3), proper coaching, 4) adequate
hydration, 5) proper officiating, and 6) proper equip-
ment and ﬁeldf:iurface playing conditions. Other
mechanisms which may be included in the latter

category include the development and regulation or
legislation of protective gear use and redesign or
elimmnation of equipment. This study highhghts
some potenhal sports injury mterventions

Many sports including noncontact sports involved
collisions with other persons and injunes of the head.
Large proportions of soccer and basketball injunes
nvolved contact with other persons The large pro-
portion of head injuries in baseball /softball, soccer,
and bicychng suggest the need for further study of
head protection The proportion of intracranial inju-
ries among soccer injuries was especially high war-
ranting further investigation. Unfortunately, chart
documentation of helmet use or nonuse in sport
achwvity was poor and thus, conclusions could not
made about speafic prevention strategies needed.
Helmet use, safety rules, proper officiating, and su-
pervision may all play a role in preventing these
injuries.

The large number of assaults or possible assaults
during sports 1s of concern. Qur estimates of sports-
related assaults are likely underestimates because
documentation of contact with others and intentional
motive may be incomplete or difficult to ascertain.
For instance, there were many injuries involving hu-
man bites, head butting, and elbow throwing in bas-
ketball which may have been unintentional or may
have been intentional acts, with or without intent to
cauge harm.” One study of men’s soccer attributed
30% of soccer injuries to foul play." Some have ad-
vocated involvement i sports as a means to
young people involved in activities and out of trou-
ble, although others have believed that sports com-
petition can precipitate disagreements and promote
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physical aggression. Participation m sports allows
the opportunity to address 1ssues of peer socializa-
tion and conflict resolution The high number of
interpersonal contact injuries and possible assaults in
our study suggest the need for adequate supervision,
coaching, development and enforcement of safety
rules, and teaching of sportsman-lhke behavior to
ensure safety in youth sports

The large number of equipment-related injunes
suggest redesign possibilities. The bike straddle in-
junes, 2 requinng hospitahzation, could be amelio-
rated with padding on the center bar or removal of
the bar in boy’s bikes We found several handlebar
injuries which have previously been reported as
“hidden spears” in need of redesign * The goal post
injuries in soccer, and pole injunes in basketball and
football suggest the need for padding or break-away
posts. Although football inherently involves colh-
sions between people, the large number of injuries
from impact with the helmet suggests the need to
consider helmet redesign and padding Several hel-
met inpuries resulted from impact with the hard
helmet whereas others involved fingers caught
in helmet face pieces.

Finally, the large proportion of youth injured n
unsafe sports sethngs is disconcerting Although we
do not know the actual location or setting of the
injury event, the descriphions of the mechanism of
mjury suggest poor field conditions or unsafe loca-
tions. In many areas including this urban area, sports
playing areas are in short supply and may not be
properly maintained Injuries in bicycling and skat-
ing because of collisions with motor vehicles suggest
that separation of bicyclers and skaters from motor-
ists with bike lanes or other sports-designated areas
may be effective Encouraging youth to use such
locations and protective gear may reduce sports n-
juries. Clearly, safe and available locations for recre-
ation are needed if youth are to enjoy the many
benefits of sports.

This study demonstrates the usefulness of injury
surveillance in identifying potential prevenhon strat-
egies. Although surveillance requires an mvestment
in resources, describing the epidemuology of injury 1s
the first essential step in public health model of
injury prevention and control.’® This study high-
lights the need for further more detailed surveillance
with greater focus on equipment and protective gear
use, field conditions, and circumstances of injury.
This might include more focused interviews with
patients and witnesses of the injury and viewng the
actual equipment, damage, and environment where
the injury occurred. Additionally, biomechanical
studies are needed to explore the equipment-related
injuries and guide possible design modifications. Fi-
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nally, regulatory approaches to coaching and offia-
ating qualifications and curricula, and maintenance
and morutoring of youth athletic facihities should be
explored. Despite advances in injury prevention mn
sports, sports injuries continue to affect a sigmficant
proportion of the population The 16% of sports n-
jury visits and 20% of hospitalizations related to
equipment and environmental factors suggest that at
least this proportton of ijury may be amenable to
preventive strategies.
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NFHS PRESS RELEASE

Press Release Index | NFHS Home | Baseball Rules Page

Change in Bat Rule Proposed in High School Baseball

FOR IMMEDIATE RELEASE Contact: Brad Rumble

KANSAS CITY, MO (July 29, 1999) — The National Federation of State High School Associations’
Baseball Rules Committee has proposed a change in the specifications for non-wood bats that in size,
weight and moment of inertia would replicate wood.

The new rule, which, if adopted by the NFHS Board of Directors, would be phased in through the
2001 season, would require that non-wood bats have a 2 5/8-inch maximum barrel diameter, a minus-
3 unit maximum differential (measured without the grip) and 2 minimum moment of inertia of 9,000

oz-in? measured at the 6-inch point from the knob. Such a weight and moment of inertia would cause
the effort required to swing a non-wood bat to replicate closely the effort required to swing a wooden
bat.

The committee noted that it intends to adopt a maximum exit ball speed as well, but stated that it
believed it was premature to do so at this point and will consider adoption of a maximum exit speed
of the ball next summer, with a target implementation of January 2002.

Currently, high school baseball rules limit the barrel diameter to 2% inches and allow for a minus-35
difference in the length and weight of the bat, which means that a bat cannot weigh more than 5
ounces less than the length of the bat, e.g., a 35-inch-long bat cannot be less than 30 ounces. If the
new rule is approved, a 35-inch-long bat could not weigh less than 32 ounces.

Because of the unusually high level of interest and the diversity of opinion that exists throughout the
nation with respect to baseball bats, the NFHS Board of Directors decided that this proposed bat rule
change should be circulated to the NFHS membership and other interested parties known to the
NFHS, as well as released to the media and the general public through the NFHS Web site (nfhs.org).
Individuals will have 30 days (until August 19) to respond to this proposed change in baseball bats,
and public comment is invited. After the 30-day period, the NFHS Board of Directors will meet by
conference call to consider adoption of the proposal.

The Baseball Rules Committee had the following to say regarding its proposal to implement the
aforementioned bat standards:

*We do not want to act in a way that imposes undue hardship on any of the affected parties — student-
athletes, parents, high schools, dealers and manufacturers, Rules are exact, but the rule-making
process often cannot be. We must do the best job we can in the midst of well-meaning but often
conflicting interests and beliefs. At this time, the changes we are proposing seem to us to be
appropriate for play at the high school level.

“With respect to implementation, we are guided by the premise that the greater the safety risk posed
by a given product or procedure, the greater the economic dislocation appropriate when fashioning a
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remedy. Bats pose some safety risks to student-athletes, coaches, umpires and spectators. The abrupt
disallowance of certain previously permissible bats would cause some hardship to student-athletes,
parents, high schools, dealers and manufacturers.

“We are aware that student-athletes have suffered bat-related injuries in 1999 and in previous years.
However, the committee is not aware of a material change in the rate of such injuries. Nor does the
committee believe that the rate of such injuries has yet become materially greater than it would be if
wooden bats were in general use. The change proposed by the committee may be viewed, in part, as
precautionary against a future uptrend in injuries.”

The rule change suggested by the committee is a lowering of the ceiling of permissible bat
performance. Non-wood bats meeting the new three-part criteria set forth herein have always been
permissible, and student-athletes and high schools are free to utilize them immediately.

The committee has recommended a two-year phase-out period for bats that are currently permissible,
but that would no longer be allowed after the new rule takes full effect. During the first year (the
2000 season), such bats, whenever purchased, could be used. During the second year (the 2001
season), such bats that were purchased before the end of the 1999-2000 academic year could be used.
Effective with the 2002 season, such bats would no longer be permissible.

HitH
{ MEDIA CONTACT: Bruce Howard or John Gillis, 317.972.6900
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MEMORANDUM

August 11, 1999
T0: NFHS Board of Directors.

SUBJECT: Proposed Bat Rule Changes.

The National High School Baseball Coaches Association (BCA)
appreciates having the cpportunity to express the views of the
majority of 1ts membership on the use of the current aluminum
bats and the recommended rule changes,

The association knows the Federat:ion’s Baseball Rules Commit-
tee has worked diligently on trying to do what is best for
high scheool baseball with regard teo aluminum bats,

The Rules Committee listed three factors considering rule
changes: 1. Risk minimization; 2. Balance between offense and
defense; and 3. Preservation of the sound traditions of base-
ball.

The Rules Committee acknowledged “that the rate of such
(alumipnum bat) injuries has yet to become materially greater
than 1t would be 1f wooden bats were in general use”.

Thus, with the risk facter not being a need for change the
other major concerns were the balance between ocffense and de-
fense and the tradition of baseball.

Qur association would offer the following information it de-
veloped in hopes of finding some form of a measuring stick on
scoring during the 1599 season.

The BCA used the =state championships and the major tourna-
ments’ final scores to cbtain the average runs scored by the
twe teams.

In championship finals games, the two teams averaged a total
of 10.62 runs (2055 runs in 193 games). That's a 6-5, 7-4 or
however you want to break-it-down game score.

The highest scoring game was the Arizona 3A finals where
Payson defeated Cactus Shadows 23-11. The lowest scoring game
was Xaverian's 1-0 win over Iona Prep in the New York City
Catholic League finals.

In the tournament finals, the two teams averaged a total of 12
runs (425 runs in 35 games). The biggest score came in the In-
ternational Paper Classic where Lexingten (SC) defeated
Mauldin (SC) 14-10, while the low scors came in the Horizon
National Invitational in Arizona where host Horizon nudged
Chaparral 1-0.

In the BCA’s opinioa, the championship and tournament finals
survey shows high school baseball continues to be competitive
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with no reason to fear about the integrity of the game. There will be wild scores
just as there will be pitching duels — that’s baseball.

Baseball at all levels 1s having great success, perhaps the greatest ever. Doesn’t
that translate into the players and fans enjoying the game?

One final concern our assoclation has is participation. Each year the participa-
tion survey conducted by the Federation has continued to show an increase in base-
ball, which is not true of all sports.

The fact that a youngster regardless of size has an equal chance teo hit is a major
attraction in baseball for kids. The current aluminum bats provxde that opportunaty
and any change to heavier bats could eliminate it.

If the recommendations are approved by the Board of Directors, may wWe suggest the
Federation test the new standards before making them new rules. We believe 1t 1is
important to know the effects of any proposed standard. Bat manufacturers undoubt-
edly would be agreeable to making prototype bats for testing to provide the needed
information on the effect of any change.

like it or not, the aluminum bat has been good for high schocl baseball as well as
colleges and youth programs. Realistically, in many cases, the aluminum bat has
saved the sport of baseball from elimination.

We offer this information and suggestions in hopes of maintaining the pepular:ty of
baseball and 1ts vast playing opportunity for youngsters.

JERRY MILES
. Executive Director
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sl ORIGINAL CONTRIBUTION

Traumatic Brain Injury
in High School Athletes

John W. Powell. PhD. ATC
Kim D. Barber-Fo-s. M3, ATC

1GH SCHOOL STUDENTS WHO

choose 1o parucipate 1n

sports place themselves at

nish for a sports-related in-
jury ' Animportant area for concern s
injury that may result from a rota-
tional or linear force applied to the
head and brain from a direct impact
or indirect force (ie, acceleration/
dcceleration).’ These forces may re-
sultina mimimal injury to the brain or
may cause permanent disability or
death.

The term concussion previously was
defined as “a clinical ssmdrome char-
actenzed by immediate and transtent
posttraumatic impairment of neural
funcuon, such as alteration of con-
sciousness and disturbance of vision or
equilibrium due to bramn-stem involve-
ment ™ In recent literature, concus-
sion has been defined as a trauma-
induced alteration in menual status that
may or may not involve a loss of con-
sclousness ** Recently, the terms muld
head mjyury, traumatic bran inpury, or
muld traumatic brain injury (MTBI) have
been used 10 describe brain 1nju-
ries.?7 The defimuons of these terms
include a review of the signs and symp-
toms and the loss of consciousness and
amnesa. In this actucle we use MTBl to
describe 1njuries for which the in-
jured player was removed from partici-
pation and evaluated for a traumatic
brain or head injury by the athleuc
trainer. physician, or both, prior to re-
uming to parucipaton.

See also pp 954, 964, 971, 574,
and 989,

938 JAMA, Sepremiber 8 190at of 282 S 10

Context The potential senousness of mid traumatic brain injury (MTBI) 15 increas-
ingly recogrized, however, nformation on the frequency of MTBI among high <c*~n
athletes 15 imited

Objective Todentify the type, frequency, and seventy of MTB1 in selected hugh school
sports activities

Design Observabonal cohort study

Setting and Participants Two hundred forty-six certified athletic trainers re-
corded injury and exposure data for hugh school varsity athletes participating in boys'
football, wresthing, baseball and field hockey, girls’ volleyball and softball, boys’ and .
girls’ basketball, and boys' and girls’ soccer at 235 US high schools dunng 1 or more
of the 1995-1997 academic years

Main Outcome Measures Rates of reported MTBI, defined as a head-injured player
who was removed from participation and evaluated by an athletic trainer or physician
pnor to returning to parbicipation  National ineidence figures for MTBI also were es-
timated

Results Of 23 566 reported injuries in the 10 sports duning the 3-year study penod,
12195 5%) were MTBIs Of the MTBIs, football accounted for 773 (63 4% ) of cases;
wrestling, 128 (10 5%). girls’ soccer, 76 (6 2%). boys' soccer, 69 {5 7%). girls’ bas-
ketball, 63 {5 2%). boys' basketball, 51 (4 2%), softball 25(2 1%), basebalf, 15 (1 2%),
field hockey, 13 (1 1%}, and volleyball, & (0 5%) The injury rates per 100 player-
seasons were 3 66 for football, 1 58 for wresting, 1 14 for girls’ soceer, 1 04 for girls'
basketball, 0 92 for boys’ soccer, 0 75 for boys' basketball, 0 46 for softball, 0 46 for
field hockey, 0 23 for baseball, and 0 14 for volleyball The medan time lost from par-
ticipation for all MTBis was 3 days There were 6 cases of subdural hematoma and
intracranial injury reported in football Based on these data, an estimated 62 816 cases
of MTBI accur annually among high school vars.ty athletes participating 1n these sports,
with football accounting for about 63% of cases

Conclusions Rates of MTBI vary among sports and none of the 10 popular high
school sports we studied 15 without the occurrence of an MTBI. Continued involve-
ment of fugh schoal sports sponsors, researchers, medical professionals, coaches, and
sports participants is essential to help minumize the nsk of MT8I

JAMA. 1999 282-958-963 WWW JAMde Com

In this study. we exarmined the (re-
quency paiterns for MTBI that are as-
sociated with parucipation 1 10 se-
lected high school sports football. boys'
and girls’ bashetball. boys’ and girls soc-
cer, wrestling, field hockey, baseball,
softball, and girls’ volleyball.

METHODS

This study used data from the Na-
uonal Athletic Trainer Association
(NATA) injury surveillance program.
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which was designed to assess the im-
pact that sport-related risk factors have
on the incidence of injunies among high
school varsity athletes Data recording
matenzls were designed to use the
strengths of the Natonal Athletic In-

Author Affiliations: Med Sports Systems lowa Crty
lowa Dr Powell 15 now with the Depgriment of K-
nesiclogy Michigan State Unversity wansing
Comresponding Author and Repnnts John W Pow-
ell, PhD ATC Depariment of Kinesology. lMSPOfB
Circle, Michigan State University, East Lansng, M
48824 {e-mal johndmed-sports-systems com}




jun/lllness Reporuing Systems, the
1986-1988 NATA study and mjury sur-
eallance systems in place for the Na-
nonal Collegiate Athlenc Association.
the Nanonal Football League. and the
Nauonal Hochey League.®”

Schools and Subjects

From the 350 NATA-cerufied athletic
tramners who volunteered to partici-
pate mn the project, 246 were selected
10 pariicipate. For athletic trainers to
panicipate, they had to (1) work di-
rectly with hugh school sports pro-
grams on adaly basts, (2) work within
a geographic distnbution among the 50
states, and (3) fit a broad representa-
nion from different-sized schools within
the vanous parts of the country These
procedures created a stratified cluster
sample representing high schools wath
different-sized student enroliments

The distnbution of the NATA study
sample by size of school enrollment was
simular 1o size ol school distibuuon
reported by the National Center for Edu-
cauon Statisiics in 1994 '* Compared
with Nauonal Center for Education Sta-
wstcs daa, the study had less represen-
tanen in schools with entollments of
fewerthan 500 (11 9% vs 15 3%) and 500
10 1000 (20% 15 30 2%) higher repre-
sentanon 1n schools with enrollment of
1001 10 1500 (31 9% vs 24 7%} and 1501
vs 2000 (22.6% vs 14 5%), and similar
representanon for schools with more than
2000 students (13 6% vs 14 4%)

A total of 114 high schools partici-
pated for 3 years of the study, 42 re-
corded data for 2 of the 3 school years,
and 76 (27 in 1995, 20 1n 1996, and 32
in 1997) contnibuted complete data for
only 1 school year. Because not all
schools offered all 10 sports, the num-
ber of team-seasons (1 team in 1 sea-
son) for each sport vaned For the ma-
jonty of schools, 1 athleuc trainer
vecorded data for all sports As new ath-
letic trainers entered the study, special
emphasis was gren 10 them to provide
a smooth transiuon into the recording
process and the system requirements.

The subjects 1n the study are ath-
letes who were included as partci-
pants on the varsity sports rosters at the

TRALMATIC BRAIN INJURY IN HIGH SCHOOL SPORTS

study schools No effort was made to
manipulate or control the athlete’s par-
ucrpation insports All references to the
player’s data that were submunted to the
research office were coded by the par-
ticipaung athleuc tramers so that the
player could not be idenufied The
project chd not place players at iish. but

only obsered and recorded the cwpc-‘

nences of this population of athletes as
they participated in their chosen sport
The certified athletic tramers w ere re-
quired to submut to the research office
awrillen penmissio (o participate state-
ment from their school s athletic direc-
tor prior to submitting data.

Definitions and Data Reporting

Prior to the beginning of the study. the
operational defimuions and reporung re-
quirements were included m a user’s
manual and distnbuted to all athleuc
trainers Data were recorded by the ath-
leuc tramners using a customized ver-
sion of the Sports Injury Monitonng
System (Med Sports Svstems lowa Caty,
lowa) and were transferred to the cen-
trat database using manual or elec-
tromic procedures Schools without ac-
cess to computers provided data using
paper forms that paralleled the soft-
ware All reported data were subject to
specific procedures for venficanon Data
collected included player height,
weight age. type of session (game or
practice), number of parucipants player
positon and player acthivity, team ac-
uvity, playing surface at the ume of in-
Jury, and ume lost from participation
A reportable injury in the NATA
study included an incident that caused
cessation of customary participation in
the current session (game or practice)
or on the day following the day of in-
Jury onset. A reportable injury was also
any fracture or dental mjury that oc-
curred, even though the athlete mght
not have missed a scheduled session
A reportable MTBI in the NATA study
was identfied by the cerufied athletc
trainer w hen the injury required the ces-
sation of a player’s parucipation for 1m-
ual observation and evaluauon of the in-
jury signs and sympiloms belore
returming to play, either in the current

scsston or subsequent sessions By us-
ing this defimuion of MTBI, athletc tramn-
ers were able 1o report cases that they
observed or were reported to them for
which they conducted an evatuation for
MTBI Athletic trmners were not asked
to grade the ijury. but only to report
that the plarers parucipation was sus-
pended while an evaluation for MTBI
was conducted.

The days lost from participation fol-
lowing an MTBI was used as an in-
dicator of the relative effect the injury
had on the player's participation in
sporis Players were classified as hav-
ing injurnes that resulted in loss of par-
ucipatton for fewer than 8 days, be-
tween 8 and 21 days, or more than 21
dars 1891112

Data Analysis

Injury rates per 100 player-seasons re-
flect the number of injunes reported d-
vided by the number of players who were
subjects m the study. Using the case rates
per 100 player-seasons, the indindual
season data were stanstically tested to de-
termine if the vear of recording showed
vanauon in the injury rates * The re-
sults 1denufied homogeneity among the
seasons [or each sport The 95% confi-
dence intenals for the injury rates were
calculated using stauistical software
(Ep1Calc 2000, Version 1 0, Brixton
Health. Llanidloes, Powys, Wales) us-
ing methods descnbed by Kirkwcod ™

Athlete exposure or opportunities for
injury are calculaied by aggregating the
number of parucipants for each game
or practice For example, 100 players
in each of 5 practices would equal 500
athlete exposures. Only those persons
who played in the game accumulated
game exposures Injury rates for the ag-
gregate of the 3 study years are com-
pared watha reference base of 1000 ath-
lete exposures.

The inaidence density rato (IDR) was
used to compare mjury rates among
sports and within the conditions of the
sport. The IDR was based on the injury
rates per 1000 athlete exposures and
used as an esumate of the relauve risk
of injury. For example, the IDR that
compares practices and games was cal-

JAMA, Sepiember B, 1999—Vol 282, No 10 959

I
.
L
»
-
i

I!-Il-!l‘l! —
- ———————Th




TRAL MATIC BRAIN INJURY IN HIGH 5CHOOL SPORTS

Table 1. Mid Traumatic Bran Injury Cases, Injury Rates, and Rates per 1000 Athlete Exposures

Boys' Sports
Basebal Basketball Football Soccer Wrestling

':'ea;—._—,e;_j;vs 32‘ ‘% ‘m 315 325
Payer 58550NS 6502 681 21122 7539 8117
No ol VTB! zases 0, of all MTEN 1511.2 42 773163 4) G5 N 1294105
Persertage of afl mported ryres 195% Cil 17(10:29 26R0-35) 73(71-81) 3373149 443752
ryry rate 5% Cl per

*GC player-5a3son exposures 0231011035 075[054-095 365(340-392) 0921070113 15811 3G-1 85;

100C athiete axposures 005002007 011 [008-015 05910 19-104) 0180 *4-022) 025024022

1000 practice exposures 003 1001-005 0 06 (0 03-008) 025016034) 004 0001006 01701302,

1000 game exposures 012004019 028 (0 18-0 38} 282(258-30N 057043072 051(038-084)
‘rcdence densty -auwo (95% Ot 451 76-115) 49129-81) 11410112 8 16209266 31122:42)

=C1 naicates confidence nierva
TCaicuated a5 game dhwded Dy praclce

[
Table 2, Relative Frequency and Injury Rates Based on Time Lost From Parhicipation Following Mild Traumatic Bran Injury (MT81) 1995-1997

Boys' Sports
Time Lost From Participation I Basebal Basketball Footbaft Soccer Wresthng

<3d 8 45 620 57 98

ATBIcases % 533 882 778 B26 766

tmgury rate {95% CN° 012004-021) Q671047-085) 292@270-317) 0 75(056-095) 1231097-145) -
B-21d 7 5 140 8 18

MTE! cases % 487 98 176 116 141

fryury rate 195% CI)* 011003019 0071001014 0661055077 0111011018 023012032
>21d 0 1 37 4 12

MTEicases % 0 20 46 58 94

ryury rate r95% ChH* 0 00140-004) 017012023 0050011 033026223

*Sar 00 plaer saasons G ndicates corfidence nterad

culated by dividing the injury rate in
games by the injury rates for pracuce and
descnbes the relanve nsk of injury for
games compared with pracuces To test
the null hypothesis of no difference be-
tween the 2 mjury rates, a procedure that
uses a standard normal approximation
to the binormial distnbuuon was used s
Test-based 95% confidence intervals
were calculated according to the meth-
ods of Miettinen.*

Subdural hematoma and episodes of
intracerebral bleeding are included in the
patterns of injury and removed from the
analysis when ume lost considerauon 1s
presented These more senous bran in-
junes are descnibed separately

To esumate national incidence of
MTBI in these 10 sports. the number
of plavers in the United States was es-
umated from the participation data ob-
wamed {rom the Natuonal Federation of
State High School Assecuation’s hand-

96D JAMA deprember 8 19900\ 0l 282 No 10

books [or 1995, 1996, and 1997 The
Federation estimates that its records ac-
count for approximately 89% of US ugh
school participants For this study, the
US participation numbers were esti-
mated by dividing the National Fed-
erauon of State High School Associa-
tion data by 0 89 The incidence
estimates were calculated by multiply-
ing the injury rate per player umes the
estimated number of players

RESULTS

For the 10 hugh school sports we stud-
ted dunng the 1995, 1996, and 1997 aca-
demuc vears, the NATA project docu-
menited 74 298 play er-seasons from 3195
team-seasons, 23 566 reportable inju-
nes, and more than 4 4 milhon oppor-
tunuties to be injured (athlete expo-
sures) Of the reported injunes, 1219
(5 5%) were MTBIs The median ume

s

loss for reporied MTBI was 3 days In

89% of the cases, the injured player was
removed from the session and 54 8% of
the imjured players were referred 10 a
physician, medical chime, or hosputal for
addiuonal evaluauon (The findings of
these medical evaluations are not in-
cluded 12 this study ) Data on rates of
MTBI for the 10 study sports are shown
in TABLE 1 and TABLE 2.

Football
Of all sports, football had the highest
number and rates of MTBI (Table 1) In-
Jury rates were 11 umes lugher (IDR.
11 4) for games than {or pracuce The
conditions surrounding the tackle, e1-
ther tackling or being tackled, ac-
counted for the greatest frequency for
MTBI in both pracuces (61.1%) and
games (63 5%) The median ume lost
due 1o an MTB! was 3 days

The largest proporuons of MTBIs oc-
cured among hinebackers {14.3%), run-
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Table 3. National Estimates of Mild Traumatic Bran injury Frequency for Selected High School Sports, 1995-1997

Boys’ Sports Giris’ Sporls
r 1T —
Fiold
Baseball Basketball Football Soccer Wresting Basketball Hockey Softball Soccer Volleybal
No of mayers 50135 612076 1081054 333258 253908 504 836 63383 336628 333253 41264
Estmatad 1153 4590 39 566 3068 4012 5250 292 1548 3793 578
Expected per team® Q05 013 193 022 039 016 010 008 026 o2

=Caicula’ed as npry tade per Jthiete expCswms mutipsed by the average number of axposures per school

the halfbacks had 70 3% of the injunes
and the goalkeeper accounted for 18 8%
of the MTB! cases The MTBI most of-
ten occurred from collisions while head-
ing the ball (30 6%) and from colh-
sions with other players (42 7%) The
medizn time lost due to an MTBI was 3
days Swuy-seven players sustained an
MTBl and 9 players sustained a second
episode Of the 9 reinjured players,
5 were reinjured 1n the same season, 1
was reinjured in the next season, and
3 were reinjured 2 seasons alter the
first MTBL

Baseball and Softbalf

The baseball game injury rate was 4 5
times higher than for pracuice. Among
the 15 MTBIs, 9 occurred from colli-
sions between players, 3 from colli-
sions with a bat, 2 from being hit by a
pitch, and 1 from shding The median
time Jost due to an MTBI was 3 days
wath 53 3% of the MTBI cases requir-
ing fewer than 8 days and none requir-
ing more than 21 days to return to par-
uapauon. In the 3 seasons, 15 different
players sustained an MTBI

Among the 25 MTBIs in girls’ soft-
ball, 13 occurred as a result of colh-
sions with other players. There was 1
MTB! from being hit with 2 bat and 2
from being hit by a batted ball. Six
MTBIs occurred from collisions dur-
ing a shiding acuvity and 3 MTBls oc-
curred from being hit by a pitch The
median ume lost due to an MTBI was
2 days, Twenty-three different players
sustained an MTBI with 2 players be-
ing reinjured.

Field Hockey

Games had an injury rate 14 4 umes
higher than pracuces Of the 13 cases
o MTBI, 4 occurred from being hit wath

962 IAMA, Sepiember 8, 1999—Vol 282 No 10

a stick and 4 occurred from being tut
with a ball The remainng 5 cases re-
sulted from collisions with other play-
ers The median time lost due to an
MTBI was 3 days There were 12 dif-
ferenc players tnjured wath 1 person sus-
taining a second MTEl

Volleybail

Four of the 6 MTBI cases reported n
volleyball occurred in practiceand 21in
games Collhision with a ball ac-
counted for 3 cases, digging for 2 cases,
and collision with a player for 1 case.
The mechan ume lost due to an MTBI
was 1 day Six different players sus-
tained an MTBI 1n 3 seasons.

Nationa) Estimates

The annual national estimate of MTBIs
among the 10 high school sports 15
62 816 cases, wath football accounting
for nearly 63% of the injunes (TABLE 3)
Based on the [requency reported in the
NATA study and the number of par-
ticipating teams, the expected num-
ber of cases of MTBI per team per sea-
son s projected in Table 3 Forinstance,
a football team can expect an average
of 2 MTBI cases per year, whereas in
volleyball, 2 cases of MTBI1n 100 team-
seasons are expected.

COMMENT

Recent research eflotts have begun toin-
vesugate the inaidence, prevalence,and
managementof MTBIs Forexample, the
National Football League (Elhot Pellman,
MD, oral commumcation, September
1998) and the Nauonal Hockey League
(Charles Burke, MD, oral communica-
uon, September 1998) have iniuated
projects to document the natural history
of MTB! Other programs include system-

ancsideline evaluanon procedures,"” neu-
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ropsychological measurements to assess
the head-injured player’s ability to pro-
cessinformauon,'® biomechanical s, ui-
1es of balance asan evaluation tool,'® and
the neurobiology of the MTBI ® Inadence
data are importantin desigrung research
programs and for evaluating the success
of mter ention programs

The data in the current study are hm-
uted to 1njunes, specifically MTBIs that
were reported by NATA-cerufied ath-
letic trainers who were oni-site a* the
study schools on a daily basis Within
thzs group of cerufied athletc train-
ers, 55% had graduate degreesand 73%
were employed as full-time members of
the school's faculty

The delimtion used to record inci- -~

dence data will change the frequency of
reported cases and the magnitude of esu-
mated injury While the athletic tramner
did not quesuon every player after every
session, we assume that events reported
to or observed by the athletic rairer were
reported 1n the study daa

Gerbench et al*! esumated the mag-
mtude of concussions in high school
football in the late 1970s and [ound an
ihjury rate of 19 concussions per 100
players with 24% of all injuries histed
as concussions. These njuries oc-
curred pnior 1o the implementauon of
the Nauonal Operating Commuttee for
Safety 1n Athlene Equipment helmet
protection standards in 1980, which
may have an impact on their injury rates
compared with current football inju-
nies nearly 20 years after the introduc-
tion of the rule Ina prospective study
of college football players from 1982
through 1986, Barth et al’ found 195
injunies among 182 different players in
a population of 2350 athletes; 7.7% of
the study group had sustained a report-
able muld head injury In our study us-

¥



ing NATA dawa, 693 athlctes (3 9%) had
AMTBIs in a population of 17815 ath-
letes. The difference may reflect dilfer-
ences in the population (college vs high
school). the penod (1982-1986 vs 1995-
1997), the study design, and mecha-
msms of documentation McCreaetal®
recently reported 33 concussions
(5.8%) among a group of 353 high
school and 215 college football play-
ers. The article also reports hugh school
data for 1995 as 6 concussions in 141
players (43%), which is comparable
with the current study at 3.9%.

The findings of our study haghhght the
importance of collisions, in all forms, as
a contnbuting factor for MTBI in sports
Football, a sport charactenzed by colli-
sions, compared with girls’ volleyball rep-
Tesent opposite ends of the conunuum
In basketball, the collisions seem to oca
aur between players it the open court not
necessanly under the basket n soccer,
the colhsions occur between players and
dunng heading of the hail. However, the
current data are unable to clearly differ-
enuate an MTB! from head-to-ball con-
1act vs head-to-body or ground contact
dumng the heading process. The dataon
field hocker point to colhsions with ob-
jeas. suchas the suck or the ball, as well
as plaver colhisions as nsk factors The
potenual for collision among players as
well as with bats and balls is low 1n base-
tall and softball. Even wath the low po-
tental, there are MTBIs that result from
these collisions.

Gven the close association of MTB!
with a variety of different types of col-
lisions, prevention strategies may be
‘most successful when interventions are
aimed at controlhng the participation en-
vironment. Modificanons in player skalls,
teaching techniques, and playing rules
‘may be required 10 reduce the poten-
nal risk from different types of colli-
sionsinsports Inaddition, sports med.
cine professionals should focus on

TRAUMATIC BRAIN INJURY 1N HIGH SCHOOL SPORTS

accurate 1denufication of MTBIs and
consistent management throughout the
recovery period Players and coaches
must be encouraged to report all sus-
pected head mnjunes to athletic tramners
and team physicians

Clearly 1denufiing the MTBI, care-
fully documenting the signs and symp-
toms at the tme of injuny, reevatua-
uon of the signs and symptoms unnl
they disappear, and monitonng of brain
function through neuropsychological
profiles may lead 10 greater success in
preventon of reijury. While not all
MTBIs can be prevented, accurate and
consistent medical management of
those that occur will minimize the po-
tential for remnjury and subsequently re-
duce the potenual for the long-term ef-
fects that have been associated with
MTBI Modifications of player skills,
rule changes, and protective equip-
ment ¢an only go so farin the preven-
uon of MTBI Only through the con-
unued cooperation of sports sponsors,
researchers, medical professionals,
coaches, and sports parucipanis can the
goal of mmimzing the nsk of MTBl and
its long-term disability be achieved

Funding/Support. The develcoment, implementa-
bon and dat analysrs for thes progect were
sponsored by the Nabonal Athletic Trainers Assoca-
tion Inc (Dallas Tex) o the form of a contract with Med
Sports Systems The computer software used by the ath-
letic trainers m ths prosect was astormzed to meet the
needs of the project from the Sports injury Menitonng
System produced by Med Sports Systems
Acknowledgment: We appreciate the hard work and
dedication of the certified athletic trainers who vol-
unteered to participate in this project. Therr patrence
and professionalsm made the process of collecting and
maintaning the prorect data effioent. Without their
dedication, the project could not have been done We
aho thank Mano Schootman, PhD, epsdermiclogst for
the lowa Public Health Department, Mark Lovell, PhD,
chairman of newropsychology at Henry Ford Health
Systems, ind Kenneth 5 Clarke, PhD, sermor vice presi-
dent of risk analyses at SLE Worldwide Inc for therr
counsel regarding the analyus and presentation of the
findings w thes report.
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Introduction

In 1931 the American Football Coaches Association initiated the First Annual Survey of
Football Fatalities and this research has been conducted at the University of North Carolina at Chapel
Hill since 1965. In 1977 the National Collegiate Athletic Association imtiated a National Survey of
Catastrophic Football Injuries which is also conducted at the University of North Carolina. Asa
result of these research projects important contnibutions to the sport of football have been made.
Most notable have been the 1976 rule changes, the football helmet standard, improved medical care
for the participants and better coaching techniques.

Due to the success of these two football projects the research was expanded to all sports for both
men and women, and a National Center for Catastrophic Sports Injury Research was established. The
decision to expand the resecarch was based on the following factors:

I. Research based on reliable data is essential if progress 1s to be made in sports safety.
2. The paucity of information on injuries in all sports.
3. The rapid expansion and lack of injury information in women's sports.

For the purpose of this research the term catastrophic is defined as any severe injury incurred
during participation in a school/college sponsored sport. Catastrophic will be divided into the
following three definitions:

1. Fatality

2. Non-Fatal - permanent severe functional disability.

3. Serious - no permanent functional disability but severe mnjury. An example would be a
fractured cervical vertebra with no paralysis.

ol Sports injuries are also considered direct or indirect. The definition for direct and indirect is as
ollows:

Direct - Those injuries which resulted directly from participation in the skills of the
"~ sport.

Indirect - Those injuries which were caused by systemic failure as a result of exertion
while participating in a sport activity or by 2 complication which was secondary
to a non-fatal injury.

Data Collection

Data were compiled with the assistance of coaches, athletic directors, executive officers of state
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and national athletic organizations, a national newspaper clipping service and professional associates
of the researchers. Data collection would not have been possible without the support of the National
Collegiate Athletic Association, the National Federation of State High School Associations and the
American Football Coaches Association. Upon receiving infonmation conceming a possibie
catastrophic sports injury, contact by telephone, personal letter and questionnaire was made with the
injured player’s coach or athletic director. Data collected included background information on the
athlete (age, height, weight, experience, previous injury, etc.), accident information, immediate and
post-accident medical care, type injury and equipment involved. Autopsy reports are used when
avaijlable.

In 1987, a joint endeavor was initiated with the Section on Sports Medicine of the American
Association of Neurojogical Surgeons. The purpose of this collaboration was to enhance the
collection of medical data. Dr. Robert C. Cantu, Chairman, Department of Surgery and Chief,
Neurosurgery Service, Emerson Hospital, in Concord, MA, has been responsible for contacting the
physician involved in each case and for collecting the medical data. Dr. Cantu is also the Past-
President of the American College of Sports Medicine.

Summary
Fall Sports(Tables I - VIII}

As indicated in Tables I through VIII, football is associated with the greatest number of
catastrophic injunies. For the 1997 football season there was a total of 29 high school direct
catastrophic injuries, which is an increase of six from 1996, but a dramatic decrease when compared
to the 1993 season. This is the fourth highest number since 1982, and future reports should be
monitored closely. College football was associated with six direct catastrophic injuries in 1997,
which is an increase of two when compared to 1995 and 1996.

In 1990 there were no fatalities directly related to football. The 1990 football report is histonc
in that it is the first year since the beginning of the research, 1931, that there has not been a direct
fatality in football at any level of play. This clearly illustrates that this type of data collection and
constant analysis of the data is important and plays a major role in injury prevention. The 1994 data
shows zero fatalities at the high school fevel and one at the college level, with a slight rise in 1995 to
four and zero. These numbers are very low when one considers that there were 36 football direct
fatalities in 1968.

In addition to the direct fatalities in 1997 there were also eight indirect fatalities. Seven of the
indirect fatalities were at the high school level and none at the college level. Six of the high school
indirect fatalities were heart related and one was heat related. One indirect death was associated with
sandlot football and was heart related.

In addition to the fatalities there were nine permanent paralysis cervical spine injuries in 1997.
“This number is low when compared to the 25 to 30 cases every year in the early 1970's. Seven
injurics were at the high school level, one at the college level, and one in sandiot football. Football in
1997 was also associated with cerebral injuries that resulted in permanent disability. Seven injuries
were at the high school level and one at the college level.

Serious football injuries with no permanent disability accounted for 12 injuries in 1997 - nine in
high school and three in coliege. High schoo! athletes were associated with five cervical spine
fractures and four subdural hematoma injuries with full recovery. College athletes were associated
with one cervical spine contusion, one hemiated cervical disc, and one with transient cord symptoms.

. This decrease in catastrophic football injuries illustrates the importance of data collection and
being sure that the information is passed on to those responsible for conducting football programs. A
return to the injury levels of the 1960's and 1970’s would be detrimental to the game and it's
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participants.

Cross country was associated with one indirect injury in 1997. For the sixteen years indicated in
Tables I through VIII, cross country was associated with one direct non-fatal injury and 11 indirect
fatalities at the high school level and one indirect fatality at the college level. All eleven of the
indirect injuries were heart related fatalities. Autopsy reports revealed congenital heart disease in
three of these cases.

Table ] shows that high school soccer had no direct serious injury in 1997 and a total of 12
cztastrophic injuries for the past sixteen seasons. The three direct catastrophic injuries in 1992 was
the highest number in the past sixteen years. There were no high school soccer indirect fatalities in
1997. In 1997 college soccer was not associated with any direct catastrophic injuries, but was
associated with two indirect injuries. One of the indirect injuries was a heart death, and the other
involved a player being struck by lightning with permanent disability.

In 1988 field hockey was associated with its first catastrophic injury since the study began in
1982. It was listed as a serious injury at the college level. The athlete was struck by the ball after a
free hit. She received a fractured skull, had surgery and has recovered from the injury. The 1996
data shows two field hockey direct injuries at the high school level. Both injuries involved being hit
by the ball and resulted 1n a head and an eye injury., There were no field hockey imjunes m 1997,

In 1992-93 high school water polo was associated with its first indirect fatality and in 1988-89
college water polo had its first indirect fatality. There were no water polo mjuries in 1997,

In summary, high school fall sports in 1997 were associated with 29 direct catastrophic injuries.
All 29 were associated with football There were six fatalities, 14 involved permanent disability, and
nine were considered senious. For the sixteen year period 1982-1997, high school fall sports had 418
direct catastrophic injunes and 374 or 96.4% were related to football participants In 1997 high
school fall sports were also associated with seven football indirect fatalities, and one 1n cross country
for a total of eight indirect fatalities. For the period from 1982-1997 there was a total of 126 indirect
fall high school catastrophic injuries. One hundred and twenty-five of the indirect injuries were
fatalities and 95 were related to football. Two of the indirect fatalities involved females - a soccer
player in 1986 and a cross country runner in 1992,

During the 1997 college fall sports season there was a total of six direct catastrophic injuries and
all six were in football. For the sixteen years, 1982-1997, there was a total of 96 college direct fall
sport catastrophic injuries and 94 were associated with football There were two indirect college
fatality during the fall of 1997. Both, one fatality and one disability, were associated with soccer.
From 1982 through the 1997 season there was a total of 30 college fal} sport indirect catastrophic
fatalities. Twenty-four were associated with football,

High school football accounted for the greatest number of direct catastrophic injuries for the fall
spotts, but high school football was also associated with the greatest rumber of participants. There
are approximately 1,500,000 high school and junior high school football players participating each
year. Asillustrated in Table I, the sixteen year rate of direct injuries per 100,000 high school and
junior high school football participants was 0.29 fatalties, 0.71 non-fatal injuries and 0.77 serious
injuries. These catastrophic injury rates for football are higher than those for both cross country and
soccer, but all three classifications of catastrophic football injuries have an injury rate of less than one
per 100,000 participants. Table IV shows that the indirect fatality rates for high school football,
soccer and cross country are similar and are also less than one per 100,000 participants. Water polo
rates are high, but are based on only six years of data, and water polo has approximately 10,000

participants each year. -

College football has approximately 75,000 participants each year and the direct injury rate per
100,000 participants is higher than college soccer and field hockey. The rate, for the sixteen year
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period indicated in Table VI, for college football fatalities is less than one per 100,000 participants,
but the rate increases to 1.92 per 100,000 for non-fatal injuries and 5.42 per 100,000 participants for
serious injuries.

Indirect fatality rates are similar in college cross country and soccer, increase in football, with
water polo being associated with the highest indirect fatality rate. Water polo has approximately
1000 participants each year (Table VIII). There were two college female athletes receiving a direct
or indirect catastrophic injury in a fall sport for this sixteen year period of time. One was a serious
injury in field hockey, and the other was an indirect death in soccer.

Incidence rates are based on sixteen year participation figures received from the National
Federation of State High School Associations and the National Collegiate Athletic Association.

(Figure I}
‘Winter Sports (Tables IX - XVI)

As shown in Table IX, high school winter sports were associated with nine direct catastrophic
injuries in 1997-1998. Three injuries were related to basketball, one to ice hockey, one to swimming,
and four to wrestling.

High school winter sports were also associated with eight indirect injuries during the 1997-1998
school year (Table XI). All of the injunes were fatalities, and all were associated with basketball.
Five of the fatalities were heart related, one was listed as natural causes, one was related to asthria,
one was listed as unknown. One of the eight was a female, and her death was heart related.

College winter sports, Tables X1II - XV], did not have any direct catastrophic injury during the
1997-1998 season. College sports were also associated with six indirect fatalities dunng the 1997-
1998 school year. Two were in basketball, three in wrestling, and one in volleyball. The two
basketball deathes were heart related, all three wrestling deaths were heat related and associated with
weight reduction, and the volleyball death was a female and heart related.

A summary of high school winter sports, 1982-1998, show a total of 80 direct catastrophic
injuries (6 fatalities, 43 non-fatal, and 31 serious) and 84 indirect. Wrestling was associated with 37
or 45.7 percent of the direct injuries. Gymnastics was associated with 12 or 14.8 percent of the direct
injuries. Ice hockey was associated with 12, swimming was associated with eight direct injuries,
volleyball one, and basketball ten. Basketball accounted for the greatest number of indirect fatalities
with 62 or 73.8 percent of the winter total.

College winter sports from 1982-1998 were associated with a total of 19 direct catastrophic
injuries. Gymnastics was associated with six, ice hockey seven, basketball three, swimming one,
skiing one and wrestling one. There were also 25 indirect injuries during this time period. Fourteen
or 56% were associated with basketball, three in wrestling, two in ice hockey, four 1n swimming, one
in skiing, and one in volleyball.

High school wrestling accounted for the greatest number of winter sport direct injuries, but the
injury rate per 100,000 participants was less than one for all three injury categories. High school
wrestling has approximately 237,000 participants each year. High school basketball and swimming
were also associated with low direct injury rates. As shown in Table X, ice hockey and gymnastics
were associated with the highest injury rates for the winter sports. Gymnastics has averaged
approximately 4,600 male and 27,300 female participants during the past sixteen years. Ice hockey
averages 23,000 participants each year. A high percentage of the ice hockey injuries involve a player
bm: bg e:g opposing player, usually from behind, and striking the skate rink boards with the top
o er .

Indirect high school catastrophic injury rates, as indicated in Table XII, are all below one per
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100,000 participants.

Catastrophic direct injury rates for college winter sports are higher when compared to high
school figures. Gymnastics had five non-fatal and one serious injury for the past sixteen years, but
the injury rate is 25.51 per 100,000 participants for non-fatal male injuries and 8.16 per 100,000 for
female non-fatal injuries. Participation figures show approximately 735 male and 1530 female
gymnastic participants each year.

College ice hockey was associated with three serious and four non-fatal injuries in sixteen years,
but the injury rate is 6.50 per 100,000 participants for non-fatal and 4.97 for serious injuries. There
are approximately 4000 ice hockey participants each year. Swimming non-fatal incidence rates were
not as high as gymnastics or ice hockey, but could be totally eliminated if swimmers would not use
the racing dive into the shallow end of pools during practice or meets. In fact there has not been a
direct injury in college swimming since the one non-fatal injury in 1982-1983.

College wrestling had only one catastrophic injury from the fali of 1982 to the spring of 1998.
For this period of time there were 115,172 participants in college wrestling for an average of
approximately 7,198 per year. The injury rate for this sixteen year period of time was 0.87 per
100,000 participants. College skiing has approximately 505 female participants each year and the
one fatality in 1989-1990 produced a sixteen year injury rate of 12 50 per 100,000 participants. This
was the only skiing direct fatality since the study was initiated.

Injury rates for college indirect fatalities were high when compared to the high school rates.
Basketball had an injury rate of 6.08 fatalities per 100,000 male participants, skiing 8.61, ice hockey
1.62 and swimming 3.14. The female indirect injury rate for basketball was 0.55 per 100,000
participants, and 2.10 per 100,000 for volleyball. This 1s the first year where there were any indirect
fatalities in wrestling. the wre three deaths due to heat strke associated with te wrestlers trymng to
make weight for a match. the indirect injury rate for wrestling was 2.60 per 100,000 participants.

Spring Sports (Tables XVII - XXIV)

High school spring sports were associated with seven direct catastrophic injuries in 1998.
Basebal! was associated with four and track three. One of the track injuries were associated with the
pole vault and resulted in death. The two other track injuries involved participants being struck by a
discuss and a shot put. These track injuries do not include the death of a coach who was
demonstrating the pole vault, bounced off the end of hte mat, and struck his head on concrete. There
were no indirect fatalities in high school spring sports during the 1997-1998 school year.

College spring sports were only associated with one direct injury in 1998 and it was in baseball,
There were no college indirect injunes in the spring of 1997.

From 1983 through 1997, high school spring sports were associated with 70 direct catastrophic
injuries (Table XVII). Twenty-three were listed as fatalities, 23 as catastrophic non-fatal and 24 as
serious. Baseball accounted for 28, track 39, lacrosse one, and softball two. Injury rates were less
than one per 100,000 participants for each sport. There were three direct injuries to females in track
and two in softball. There were also 29 indirect fatalities in high school spring sports during this time
span (Table XIX). Nineteen were related to track, seven in baseball, two in lacrosse and one in
tennis. Four of the indirect fatalities involved female track athletes.

As illustrated in Table XXI, college spring sports were associated with 16 direct catastrophic
injurig:s from 1983 to 1998. Four of these injuries resulted in fatalities, six were listed as non-fatal
and six were listed as serious. Baseball accounted for four injuries, lacrosse four and track eight.
Table XXIII shows that there were also six indirect fatalities in college spring sports during this
time. Two indirect fatalities were associated with tennis, one was associated with track, two in
baseball and one in lacrosse.
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Injury rates for high school spring sports direct injuries were low as illustrated in Table XVIII.
Baseball participation reveals approximately 420,000 players each year, track 850,000, and tennis
265,000. The baseball figures do not include the 274,000 softbali participants each year. Lacrosse
has approximately 30,000 participants each year. Injury rates, as shown in Table XX, for high school
indirect injuries are also low.

College spring sports, Table XXI, are related to low injury rates for direct injuries. Men's
lacrosse had two non-fatal and two serious injuries and the injury rates were slightly higher than the
other sports, Participation figures reveal approximately 5,000 men and 3,000 women lacrosse players
each year. The 1991 injury was to a female lacrosse player.

Rates for indirect college fatalities in baseball, tennis, and track are low with lacrosse being
slightly higher. There were two indirect tennis fatalities, one male and one female, but participation
figures are low. Men average approximately 7,700 and women 7,450 participants each year. (Table

XXIV)
Discussion

Football is associated with the greatest number of catastrophic injuries for all sports, but the
incidence of injury per 100,000 participants is higher in both gymnastics and ice hockey. There have
been dramatic reductions in the number of football fatalities and non-fatal catastrophic injuries since
1976 and the 1990 data illustrated an histonic decrease in football fatalities to zero. Thisis a great
accomplishment when compared 1o the 36 fatalities in 1968. This dramatic reduction can be directly
related to data collected by the American Football Coaches Association Committee on Football
Injuries (1931-1998) and the recommendations that were based on that data. Non-fatal football
injuries, permanent disability, decreased to one for college football in 1995. There was a dramatic
reduction in high school football from 15 in 1990 to four in 1991. There was an increase to ten in
1992 and 13 in 1993, but a reduction to five in 1994 The 1997 data show an increase to fourteen.
Permanent disability mnjuries in football have seen dramatic reductions when compared to the data
from the late 1960's and early 1970's, but a continued effort must be made to eliminate these injuries.
In addition, there were 12 serious injuries 1n football in 1997 - nine in high school and three in
college. All of the serious cases involved head or neck injuries and in a number of these cases
excellent medical care saved the athlete from permanent disability or death.

Football catastrophic injuries may never be totally eliminated, but progress has been made.
Emphasis should again be focused on the preventive measures that received credit for the initial
reduction of injuries.

1. The 1976 rule change which prohibited initial contact with the head in blocking and tackling.
There must be continued emphasis in this area by coaches and officials.

2. The NOCSAE football helmet standard that went into effect at the college level in 1978 and at
the high school level in 1980. There should be continued research in helmet safety.

3. Improved medical care of the injured athlete. An emphasis on placing athletic trainers in all
high schools and colleges. There should be a written emergency plan for catastrophic injuries
both at the high school and college levels.

4. Improved coaching technique when teaching the fundamental skills of blocking and tackling.
Keeping the head out of foothall!

It should be noted that since 1979, according to the Consumer Product Safety Commission,
there have been at least 18 deaths and 14 serious injuries to children when movable soccer goals have
fallen on them., The most recent case involved a 10 year old male in May 1998. A soccer goal frame
fell on his head while he was helping move it. The injury left him paralyzed. According to the
Consumer Product Safety Commission, climbing and hanging on the goals, as well as high winds,
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can cause the goals to tip. The Commission suggests that goals be anchored and that participants be

wamed not to climb on the goals. There has been one fatality in this study which involved a college
athlete hanging on a soccer goal and the goal falling and striking the victim's head. A Loss Control

Bulletin from K & K Insurance Group, Inc., Fort Wayne, IN, suggests the following safeguards:

1. Keep soccer goals supervised and anchored.

2. Never permit hanging or climbing on a soccer goal.

3. Always stand to the rear or side of the goal when moving it - NEVER to the front.

4. Stabilize the goal as best suits the playing surface, but in a manner that does not create other
hazards to players.

5. Develop and follow a plan for periodic inspection and maintenance (e.g., dry rot, joints,
hooks).

6. Advisl all field maintenance persons to re-anchor the goal if moved for mowing the grass or

other purposes.

7. Remove goals from fields no longer in use for the soccer program as the season progresses.

8. Secure goals well from unauthorized access when stored.

9. Educate and remind all players and adult supervisors about the past tragedies of soccer goal
fatalities.

There is also a list of guidelines available for movable soccer goal safety and warning labels. To
obtain a copy contact the following:

The Coalition to Promote Soccer Goal Safety
C/0O Soccer Industry Council of America
200 Castlewood Drive

North Palm Beach, FL 33408

High school wrestling, gymnastics, 1ce hockey, baseball and track should receive close
attention. Wrestling has been associated with 37 direct catastrophic injuries during the past sixteen
years, but the injury rate per 100,000 participants is lower than both gymnastics and ice hockey. Due
to the fact that college wrestling was only associated with one catastrophic injury during this same
time period, continued research should be focused on the high school level. High school wrestling
coaches should be experienced in the teaching of the proper skills of wrestling and should attend
coaching clinics to keep up-dated on new teaching techmques and safety measures They should also
have experience and training in the proper conditioning of their athletes. These measures are
important in all sports, but there are a number of contact spors, like wrestling, where the eapericnce
and training of the coach is of the utmost importance. Full speed wrestling in physical education
classes is a questionable practice unless there is proper time for conditioning and the teaching of
skills. The physical education teacher should also have expertise in the teaching of wrestling skills.
It should also be emphasized that wrestling coaches need to be aware of the dangers associated with
athletes making weight. Improper weight reduction can lead to serious injuries and death. During
the 1997-1998 academic year there were three college that died while trying to make weight for a
match. all three died of heat stroke complications. These were the first wrestling deaths associated
with weight reduction, but there is no information on the number of wrestlers who had medical
problems associated with weight loss, but recovered. all three of these wrestlers were trying to lose
large amounts of weight in a short period of time. all three were also working out in areas of high
heat, and were all wearing sweat clothes or rubber suits. Making weight has always been a part of the
wrestling culture, but it is dangerous and life threatening. New rule charges went into effect for the
1998-99 high school and college seasons, and hopefully, making weight will be a thing of the past
and will never result in the deaths of young high school and college athletes.

Men and women gymnastics were associated with high injury rates at both the high school and
college levels. Gymnastics needs additional study at both levels of competition. Both levels have
seena drla.lgatic participation reduction and this trend may continue with the major emphasis being in
private clubs.
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Ice hockey injuries are low in numbers but the injury rate per 100,000 participants is high when
compared to other sports. Ice hockey catastrophic injuries usually occur when an athlete is struck
from behind by an opponent and makes contact with the crown of his/her head and the boards
surrounding the rink. The results are usually fractured cervical vertebrae with paralysis. Research in
Canada has revealed high catastrophic injury rates with similar results. After an in-depth study of 1ce
hockey catastrophic injuries in Canada, Dr. Charles Tator has made the following recommendations
concerning prevention:

1. Enforce current rules and consider new rules against pushing or checking from behind.
2. Improve strength of neck muscles.

3. Educate players concerning risk of neck injuries.

4. Continued epidemiological research,

Catastrophic injuries in swimming were al} directly related to the racing dive in the shallow ends
of pools. There has been a major effort by both schools and colleges to make the racing dive safer and
the catastrophic injury data support that effort. There has not been a a college injury for the past 15
years, but in 1997-98 a high school swimmer was paralyzed after diving into the shallow end of a
pool while practicing a racing dive It is a fact that since the swimming community was made aware
of this fact, and along with rule changes and coaches awareness, the number of direct catastrophic
injuries in swimming has been reduced. The competitive racing start has changed and now involves
the swimmer getting more depth when entering the water. Practicing or starting competition in the
deep end of the pool or being extremely cautious could eliminate catastrophic injuries caused by the
swimmer striking his/her head on the bottom of the pool. The National Federation of State High
School Associations Swimming and Diving Rules Committee voted that in pools with water depth
less than three and one-half feet at the starting end, swimmers will have to start the race in the water.
This rule change is a refinement of a 1991-1992 rule change and took effect in the 1992-1993
season. The new rules read that in four feet or more of water, swimmers may use a starting platform
up to a maximum of 30 inches above the water. Between three and one-half and four feet, swimmers
may start no higher than 18 inches above the water. Less than that, it's in the pool. In April 1995 the
National Federation revised rule 2-7-2, which now states that starting platforms shall be securely
attached to the deck/wall. If they are not, they shall not be used and deck or in-water starts will be
required. These new rules point out the importance of constant data collection and analysis. Rules
and equipment changes for safety reasons must be based on reliable injury data.

High school spring sports have been associated with low incidence rates during the past sixteen
years, but baseball was associated with 32 direct catastrophic injuries and track 42. A majority of the
baseball injuries have been caused by the head first slide or by being struck with a thrown or batted
ball. The 1998 data show one player paralyzed afler sliding head first into home plate. If the head
first slide is going to be used, proper instruction should be involved. Proper protection for batting
practice should be provided for the batting practice pitcher and he/she should always wear a helmet.
This should also be true for the batting practice coach. During the 1998 baseball season a high school
coach as struck in the head by a batted ball and died. There are always a number of non-school
baseball injuries and the cause of injury is usually the same.

The pole vault was associated with a majonity of the fatal track injuries. There have been
fourteen high school fatal pole vaulting injurtes from 1983 to 1998. This does not include the coach
who was demonstrating in 1998, bounced out of the pit, struck his head on concrete, and died. In
addition to the fatalities there were also seven permanent disability and six serious injuries. All 27 of
these accidents involved the vaulter bouncing out of or landing out of the pit area. The three pole
vaulting deaths in 1983 were a major concemn and immediate measures were taken by the National
Federation of State High School Associations. Beginning with the 1987 season all individual units in
the pole vault landing area had to include a common cover or pad extending over all sections of the
pit
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Every time there is a pole vaulting death there are more proponents of eliminating the event.
The crux of the opposition to the event appears to be the potential hability and also the lack of
qualified coaches to teach the pole vault. Additional recommendations in the 1991 rule book:
stabilize the pole vault standards so they cannot fall into the pit, pad the standards, remove all hazards
from around the pit area and contro! traffic along the approach. Obvious hazards like concrete or
other hard matenals around the pit should be eliminated. The state of Ohio has developed a program
to teach proper techniques to coaches. It has been estimated that there are approximately 25,000 high
schaol pole vaulters. If this number is true, the catastrophic injury rate for high school pole vaulters
would be higher than any of the sports included in the research.

There have also been twelve accidents in high school track involving participants being struck
by a thrown discus, shot putt or javelin. In 1992, a female athlete was struck by a thrown discus in
practice and died. In 1993, a track manager was struck in the neck by a javelin, but he was lucky and
completely recovered from the accident. In 1994, a female track athlete was struck in the face by a
javelin and will recover. In 1995, a male athlete was struck 1n the head by a shot put during warm-ups
and had a fractured skull. In 1997, a male athlete was struck by a discus and died. In 1998 a femaile
athlete was struck by a discus and died, and a male athlete was struck in the head by a shot-put but
recovered. There have also been spectators struck by the discus during high school meets. Safety
precautions must be stressed for these events 1n both practice and competitive meets with the result
being the elimination of this type of accident. The National Federation of State High School
Associations put a new rule in for the 1993 track season that fenced off the back and sides of the
discus circle to help elimmate this type of accident. Good nisk management should eliminate these
type of accidents. Good nisk management should eliminate these type of accidents. These types of
injuries are not acceptable and should never happen.

The one fatality in high school lacrosse during the 1987 season was associated with a player
using his head to strike the opponent. He struck the opponent with the top or crown of his helmet.
This technique is prohibited by the lacrosse rules and should be stnictly enforced. Lacrosse has been a
safe sport when considering the fact that high school lacrosse has only been involved with two
catastrophic injuries 1n sixteen years.

College spring sports are also associated with a low injury incidence. Injury rates are slightly
higher in [acrosse but the participation figures are so low that even one injury will increase the
incidence rate dramatically. It is important to point out that there have been oniy three college male
}acrosse catastrophic injuries during the past sixteen years. One injury was the first in women's
acrosse.

For the sixteen year period from the fall of 1982 through the spring of 1998 there have been 707
direct catastrophic injuries in high school and college sports. High school sports were associated
with 102 fatalities, 234 non-fatal and 240 serious injuries for a total of 576. College sports accounted
for 11 fatalities, 41 non-fatal and 79 serious injuries for a total of 131. During this same sixteen year
period of time there has been a total of 300 indirect injuries and all but five resulted in death. Two
hundred and thirty-nine of the indirect injuries were at the high school level and 61 were at the
college level. It should be noted that high school annual athletic participation for 1997-1998 includes
approximately 6,333,453 athletes (3,763,120 males and 2,570,333 females). National Collegiate
Athletic Association participation for 1997-1998 was unknown at the time of this writing. College
participation for 1997-98 used the 1996-1997 numbers (331,282 athletes: 20,997 mailes and
129,285 females).

During the sixteen year period from the fall of 1982 through the spring of 1998 there have been
87,331,640 high schoo! athletes participating in the sports covered by this report. Using these .
participation numbers would give a high school direct catastrophic injury rate of 0.66 per 100,000
participants. The indirect injury rate is 0.27 per 100,000 participants. If both direct and indirect
injuries were combined the injury rate would be 0.93 per 100,000. This means that approximately
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one high school athlete out of every 100,000 participating would receive some type of catastrophic
injury. The combined fatality rate would be 0 39 per 100,000, the non-fatal rate 0.27, and the serious
rate 0.28.

During this same time period there were a total of 4,663,808 college participants with a total
direct catastrophic injury rate of 2.81 per 100,000 participants. The indirect injury rate 15 1.31 per
100,000 participants. If both indirect and direct injuries were combined the injury rate would be
4.21. The combined fatality rate would be 1.50, the non-fata! rate 0.92, and the serious rate 1.69.

Female Catastrophic Injuries

There have been a total of 62 direct and 28 indirect catastrophic injuries to high school and
college female athletes from 1982-83 - 1997-98, which includes cheerleading. Forty-one of these
were direct injuries at the lugh school level and 21 at the coliege level. The 41 high school direct
injuries included nine in gymnastics, 19 in cheerleading, two in swimming, two in basketball, four in
track, two in softball, two in field hockey, and one in volleyball. The 24 high school indirect
fatalities included nine in basketball, five in swimming, four in track, one in soccer, one in cross
country, one in volleyball, and three in cheerleading. The 21 college direct injuries were associated
with cheerleading (16), gymnastics (2), field hockey (1), skiing (1) and lacrosse (1). The four college
indirect fatalities included one 1n tennis,one 1n basketball, one in soccer, and one 1n volleyball.
Catastrophic injuries to female athletes have increased over the years As an example, in 1982-83
there was one female catastrophic injury and dunng the past 15 years there has been an average of 6.0
per year. A major factor in this increase has been the change in cheerleading activity , which now
mvolves gymnastic type stunts If these cheerleading activities are not taught by a competent coach
and keep increasing m difficulty, catastrophic injuries are going to be a part of cheerleading. High
school cheerleading accounted for 46.3% of all high school direct catastrophic injuries to female
athletes and 76.2% at the college level. Of the 62 direct catastrophic injuries to female athletes from
1982-83 - 1997-1998, cheerleading was related to 35 or 56.5%. The cheerleading numbers have been
updated from previous reports. Read the special section on cheerleading.

Athletic administrators and coaches should place equal emphasis on injury prevention in both
female and male athletics. Injury prevention recommendations are made for both male and female
athletes.

Athletic catastrophic injuries may never be totally eliminated, but with reliable injury data
collection systems and constant analysis of the data these injuries can be dramatically reduced.

Recommendations for Prevention

1. Mandatory medical examinations and a medical history taken before allowing an athlete to
participate,

2. All personnel concerned with training athletes should emphasize proper, gradual and complete
physical conditioning in order to provide the athlete with optimal readiness for the rigors of the

sport.

3. Every school should strive to have a team trainer who is a regular member of the faculty and is
adequately prepared and qualified. There should be a written emergency procedure pian to
deal with the possibility of catastrophic injuries.

4. There should be an emphasis on employing well trained athletic personnel, providing exceilent
facilities and securing the safest and best equipment available.

5. There should be strict enforcement of game rules and administrative regulations should be
enforced to protect the health of the athlete. Coaches and school officials must support the
game officials in their conduct of the athletic contests,

6. Coaches should know and have the ability to teach the proper fundamental skills of the sport.
This recommendation includes all sports and not only football. The proper fundamentals of
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blocking and tackling should be emphasized to help reduce head and neck injuries in football.
Keep the head out of football.

7. There should be continued safety research in athletics (rules, facilities, equipment).

8. Strict enforcement of the rules of the game by both coaches and game officials will help reduce
serious injuries.

9. When an athlete has experienced or shown signs of head trauma (loss of consciousness, visual
disturbance, headache, inability to walk correctly, obvious disorientation, memory loss) he/she
should receive immediate medical attention and should not be allowed to return to practice or
game without permission from the proper medical authorities. It is important for a physician to
observe the head injured athlete for several days following the injury.

10. Athletes and their parents should be wamed of the risks of injuries.

11. Coaches should not be hired if they do not have the training and experience needed to teach the
skills of the sport and to properly train and develop the athletes for competition.

12. Weight loss in wrestling to make weight for a match can be dangerous and cause serious injury
or death. Coaches should be aware of safety precautions and rules associated with this
practice.

*++SPECIAL NOTE***

All of the information has been thoroughly checked and the data clcaned. Some of the numbers
in Tables I - XX1V have been changed due to this process. All of the data in this report now meet the
stated definition of injury for high school and college sports. It is important to note that information
is constantly being updated due to the fact that catastrophic injury information may not always reach
the center in time to be included in the current final report.
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- CASESTUDIES

FOOTBALL
HIGH SCHOOL

A 16 year old high school football player collapsed and died during the second quarter of a game
on October 17, 1997. He was 6-1 and weighed 250 pounds. He was a defensive lineman at the time of
the accident, when he received a blow to the chest while being blocked. According to the autopsy
cause of death was commotio cordis (cardiac atrest) due to the blow to the chest.

A 17 year old high school football player received a brain injury during the third quarter of 2 game
while making a tackle on the goal line. The accident took place on October 18, 1997.

He died late that night in the hospital. During the tackle the tackler's head made contact with the knee
of the running back. Cause of death was a brain injury.

A 15 year old junior high school football player was injured in a game on
September 18, 1997. He collapsed after the game while sitting on the team bench. He died on
September 24, 1997, The activity at the time of the injury was unknown. Cause of death was a
subdural hematoma.

A 17 year old high school football player was injured in a game on September 19, 1997 and died
on September 23, 1997. The activity at the time of the injury was unknown. The injured player was a
fullback. Cause of death was a subdural hematoma.

A 14 year old middle school football player received a brain injury during a game on October 2,
1997. He collapsed at the end of the game and was taken to the hospital where he died the next day,
pt_:tober 3, 1997. The activity at the time of the injury was unknown. Cause of death was a brain
injury.

A high school freshman football player was injured in a scrimmage on September 6, 1997, He was
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a linebacker and a running back. He came out of the scrimmage complaining of a headache. Activity
at the time of the injury was unknown. The player died in the hospital on September 12, 1997. Cause
of death was a brain injury. ]

A 15 year old high school football player collapsed during wind sprints at the end of practice on
August 5, 1997. He was rushed to the hospital where he died a few hours later. Cause of death was
due to a congenital heart defect.

A 15 year old high school football player collapsed while running wind sprints on July 31, 1997.
He died later at the hospital. Cause of death was heart related.

A 17 year old high school football player collapsed on the field shontly after practice on August
11, 1997. He died later the same day at the hospital. Cause of death was dilated cardiomyopathy.

A 17 year old high school football player collapsed at a team meeting after practice. He was given
CPR and was taken to the hospital where he later died. Cause of death was heart related.

A 14 year old high school football player caught a touchdown pass during a game on October 28,
1997. Six plays later he ran to the sideline, collapsed, and was taken to the hospital. He died on
October 30, 1997. Cause of death was heart related.

An 18 year old high schoo! football player died on August 10, 1997, He was running sprints with
the team after the first practice in full pads. He collapsed and was taken to the locker room where he
was placed in a whirlpool of cold water. He was taken to the hospital by ambulance where he later
died. Practice was in the early afternoon in 93 degree heat. Cause of death was heat stroke.

A 13 year old high school football player collapsed in the dressing room after practice No other
information was available. Death was heart related.

A 17 year old high school football player was injured while tackling in a game on September 5,
1997. He was playing linebacker at the time. The exact activity at the time of the injury was
unknown. He had surgery on a fractured cervical vertebra and at the present time is quadriplegic.

A 17 year old high school football player injured his neck while being tackled. He was playing
quarterback and was tackled head on. As he was going down he was hit by a second tackler. At the
present time recovery 1s incomplete. The injury took place on October 18, 1997.

A 17 year old high school football player fractured his 6th cervical vertebra while blocking on a
kick off retum. He hit the opponent with his head down. Surgery was performed and at the present
time recovery is incomplete. The injury took place on August 21, 1997.

A 16 year old high school football player fractured a cervical vertebra while tackling in a practice
scrimmage in August 1997. At the present time he is quadriplegic.

A 16 year old high school football player injured his 5th and 6th cervical vertebrae while tackiing
in a game on October 24, 1997. Surgery was performed and at the present time he is quadriplegic.

A high school football player fractured a cervical vertebra while tackling on a kick off. He was
tackling with his head down and the top of his head hit a teammate in the hip. At the present time he
is quadniplegic. The injury happened on September 12, 1997.

On November 7, 1998 a high school football player fractured two cervical vertebrae while tackling
with his head down in a game. He was playing safety and his head hit the hip of the ball carrier. At
the present time recovery is incomplete.

A 16 year old high school football player was attempting to block an extra point in a game on
October 10, 1997. As he hit the ground the top of his head made contact with the ground. At the
present time he is quadriplegic.

An 18 year old high school football player injured his neck in a game on September 27, 1997. He
did not inform his coaches of the injury and played in a game on October 3, 1997. On October 4th he
suffered a stroke. At the present time recovery is incomplete.

A 16 year old high school football player was injured while blocking in a practice drill on August
12, 1997. He was in a coma afler surgery for a subdural hematoma He did complain of a headache
afier a routine hit. Recovery is incomplete.

A 17 year old high school football player was in a coma for 11 days after being injured in 2
preseason practice on September 3, 1997. He has been released from the hospital and recovery is
incomplete.

A 17 year old high school football player had a brain injury and was in a coma after a collision in
a game on September 12, 1997. He may have suffered a concussion in the previous weeks game.
Recovery is incomplete.

A high school football player was injured in a scrimmage game on Angust 12, 1997. He came off
the field complaining of a headache and collapsed on the sideline. He had surgery for a subdural
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hematoma and recovery is incomplete.

A 17 year old high school football player collapsed on the sideline during a game on September
26, 1997. Surgery was performed and recovery is incomplete. The exact activity at the tume of the
injury was unknown.

A 17 year old high schoo! football player was injured in a game on September 26, 1997 while
being blocked covering a punt. He was playing eight man football. He was in a coma and in critical
condition, and recovery is incomplete.

A high school footbali player suffered a subdural hematoma in a game on November 26, 1997. He
woke up the next moming with blurred vision, a headache, and vomiting. He had complete recovery.

A high school football player received a severe concussion during a scrimmage game on August
21, 1997. He was unconscious and motionless on the field for twenty minutes. Recovery was
complete.

An 18 year old high school football player was injured in a game in late October 1997. He had
headaches for a couple of days after the game. On November 31, 1997 he received another hit to the
head in a game and suffered a subdural hematoma. Recovery was complete.

A 17 year old high school football player was injured in a game in October 1997. He fractured
cervical vertebra 1 while tackling with his head down. He had complete recovery, but will not be able
to play anymore football.

An 18 high school football player fractured his 6th cervical vertebra while blocking on a kickoff.
His head hit into the chest of the opponent. Recovery was complete

A high school football player fractured his 1st cervical vertebra while making a tackle in the open
field. He made contact with his head. Recovery is complete.

A high school football player fractured a cervical vertebra in an August 1997 practice. He was
tackling with his head down at the time. After surgery recovery was complete.

A 14 year old high school football player was tackling on a kickoff'in a game and fractured
cervical vertebrae 6 and 7. Recovery was complete.

1996 update - A high school football player suffered a head injury in preseason practice and
suffered headaches for a period of time In a game on September 4, 1996 he suffered another hit to
the head and a subdura) hematoma. He had surgery and recovery was complete.

COLLEGE

A 21 year old college football player injured cervical veriebrae 3, 4, and 5, in a game on
November 15, 1997. He was tackled while running with the ball at the quarterback position. He was
hit by two tacklers after he vaulted over another player. At the present time recovery is
{ incomplete.
A college football player had emergency surgery for a subdural hematoma on April 12, 1997, and
recovery is incomplete. He suffered a concussion in practice two weeks earlier.
A college football player was injured in preseason practice in 1997. His injury was to the cervical
vertebrae and the injury was transient paralysis. No other information was available.
A college football player received a herniated disk in practice and recovery was complete. The
1 player was out for the season.
- A college football player was injured in October 1997 during a game. He was playing defensive
- tackle and the offensive player's knee hit him on top of the head. He suffered a spinal contusion and
recovery was complete.

CROSS COUNTRY

HIGH SCHOOL

A 17 year old high school cross country athlete collapsed while running with the cross country
team on October 9, 1997. He was taken to the hospital where he died. Cause of death was an
undiagnosed heart abnormality - hypertrophic cardiomyopathy.

SOCCER
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COLLEGE

A 21 year old college female soccer player collapsed and died during an exhibition game on
campus. She was rushed to the hospital where she died. The accident took place on March 28, 1998.
Pending an autopsy, cause of death was unknown. o )

A 22 year old college male soccer player was struck by lightning as a storm forced his team to end
practice early. He was picking up cones and balls when struck. The accident took place on April 16,
1998. He has nerve damage and a long scar on his body, but full recovery is expected. At least 100
people are killed each year by lightning.

VYOLLEYBALL

COLLEGE

An 18 year old college female volleyball player felt chest pains during a match, left the court, and
passed out on the sidelines. She died later when emergency technicians could not revive her. Cause of
death was hypertrophic cardiomyopathy.

ICE HOCKEY

HIGH SCHOOL

A 15 year old male high school ice hockey player crashed head first into the boards and suffered a
fracture dislocation of cervical vertebrae five and six. It was a junior varsity game and the player was
a defenseman. At the time of this writing he is paralyzed.

SWIMMING
HIGH SCHOOL
On January 30, 1998, a 16 year old high school swimmer was completing a warm-up racing start
dive in the shallow end of the pool. He hit his head on the bottom of the pool and fractured the 5th
cervical vertebra. At the present time recovery is incomplete. Water depth was 42 inches and he was
using the starting blocks.

BASKETBALL

HIGH SCHOOL

A 16 year old high school basketball player collapsed on the court during a game. He later died at
the hospital. Cause of death was heart related.

A 16 year old high school basketball player collapsed after an off-season workout on August 19,
1997. The athlete died and cause of death was heart related.

A 17 year old high school male basketball player collapsed in the locker room after practice. The
athlete died and cause of death was heart related.

A 13 year old middle school male basketball player collapsed at practice and died on the gym
floor. Autopsy results showed the athlete died from 2 bronchial asthma attack.

A 17 year old female high school basketball player collapsed on December 5, 1997, during a
game. The athlete died and cause of death was a congenital heart defect.

A 13 year old middle school male basketball player was chasing a player on a fast break, blocked
the shot, and fell hitting his head into a padded mat on the gym wall. He fractured cervical vertebrae
1 and 2. The athlete died.

A 16 year old male high school basketball player collapsed during warm-ups prior to a game. The
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athlete died and cause of death was listed as natural causes.

A 17 year old male high school basketball player collapsed during a tournament game on March
16, 1998. The athlete died at the hospital and cause of death was unknown.

A 16 year old male high school basketball player collapsed and died during a game on January 30,
1998. Cause of death was unknown.

A 15 year old male high school basketball player dove for a loose ball during practice and hit into
a padded wall. He fractured a cervical vertebrza and is paralyzed.

A 14 year old male high school basketbal} player was rebounding during a game on February 6,
1998. The opposing player fell on him. The athlete received a fractured skull, blood clot on the brain,
and had surgery. The athiete has recovered,

COLLEGE

A 21 year old male college basketball player collapsed during practice and died. Cause of dcath
was idiopathic hypertrophic subaortic stenosis of the heart.

An 18 year old male college basketball player collapsed during stretching exercises on October
19, 1997. He died later at the hospital Cause of death was hypertrophic cardiomyopathy.

WRESTLING
HIGH SCHOOL

(1997 update) A male high schoo! wrestler was injured while wrestling in 1997. He fractured his
6th cervical vertebra and recovered. There was no information about how or exactly when the
accident happened. He did wrestle in 1998.

A 17 year old male high school wrestler was injured in a match after falling to the mat on his head
and shoulders. He was flown to the hospital and placed in ICU. At this time recovery is mcomplete.

An 18 year old male high school wrestler was injured in a state tournament meet. He had surgery
on a fractured cervical vertebra There was no information on how 1t happened Recovery is
incomplete.

A high school wrestler was taken to the hospital with a neck injury after being injured in a meet.
No other information was available.

COLLEGE

A 21 year old college wrestler died from excessive training while trying to make weight.
According to the autopsy results he was trying to lose too much weight too fast. He was engaged in a
two hour workout in a 92 degree room while dressed in a rubberized suit. He was trying to lose 17
pounds in one day in order to wrestle in the 150 pound class.

A senior college wrestler collapsed and died after a four hour workout to bring his weight down
for a match the next day. He was pedaling an exercise bike in a steam filled room while wearing a
rubber suit and a sweatsuit to sweat off weight.

A 19 year old college wrestler collapsed and died while exercising in an effort to lose six pounds.
He worked to exhaustion during the workout that started at 2 AM. Cause of death was related to the
exercise.

LACROSSE
HIGH SCHOOL

(1997 update) A 17 year old high school male lacrosse player was injured on April 10, 1997
during a game. He was playing goalie at the time. He came out of the goal area to get the ball anuy
during a collision with an opponent received a knee to the head. He fractured cervical vertebrae 3,4,
and 5. The athlete is quadriplegic.
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BASEBALL

HIGH SCHOOL

A 16 year old high school baseball player was injured on February 26, 1998. He was hit in the
chest with a pitched ball after turning toward the pitcher to bunt. He died of cardiac arrest.

A high school baseball player was struck in the head with a batted ball while pitching during an
intersquad game on June 9, 1998. He was in a coma for 1 1/2 days. He had a fractured skull and
surgery. He had a full recovery.

A high school baseball player was injured in a game on April 3, 1998, while sliding head first into
home plate and striking his head against the catchers chest. He had a fractured cervical vertebra and
surgery. Recovery is incomplete.

A 17 year old high school baseball player was injured on March 31, 1998, during pick-off
practice, He was struck in the neck by the ball and had to have three surgeries for aneurysms and
bleeding in the skull cavity. He did have a full recovery.

An high school coach was hit in the head by a line drive during batting practice. He died two days
later.

TRACK
HIGH SCHOOL

A volunteer high school track coach died in a pole vaulting accident on March 2, 1998. He was
demonstrating the pole vault when he bounced out of the landing mat and struck his head on
concrete. He was taken to the hospital but never regained consciousness.

A 14 year old middle school track athlete walked into the danger zone fo pick up a discus, and was
struck in the back of the head by a thrown discus. She had a fractured skull, but recovered.

A 16 year old high school track athlete died on May 4, 1998, after bouncing out of the pole vault
pit to a hard surface. He struck his head on the hard surface.

A 16 year old track athlete was struck in the head during practice by a shot put. He was bent over
picking up his shot when he was struck by another throwers shot. He was in cntical care at the
hospital, but has had a full recovery.

COLLEGE

A college freshman pole vaulter died from injuries suffered after doing a handstand on an 11 foot
observation tower. He planned to drop to the mats below, but his back hit the platform and he fell
forward into metal supporting pipes. He severed an artery near his heart and had liver damage.

Special Section on Cheerleading

The Consumer Product Safety Commission reported an estimated 4,954 hospital emergency
room visits in 1980 caused by cheerleading injuries. By 1986 the number had increased to 6,911 and
in 1994 the number increased to approximately 16,000. Granted, the number of cheerleaders has also
increased dramatically during this time frame. It is important to stress that catastrophic injuries have
been a part of cheerleading during the last 16 years, and coaches and administrators should be aware
of the situation. .

The National Center for Catastrophic Sports Injury Research has been collecting cheerleading
catastrophic injury data during the past fifteen years, 1982-83 - 1997-98. There were no injuries
during the 1997-1998 school year. Following is a sample review of the data:

1. Inthe early 1980's a female college cheerleader fractured her skull after falling from a human
pyramid. She recovered and returned to cheerleading after several weeks in the hospital.

T -



10.

11.

12.

13.
1 14.
15.

16.

17.

18.
19.

20.
21,

http://www.unc.edw/depts/ncesi/report1 5.htm o E

L LTI Y L T B ) .

NC...: Sixteenth Annual Report National Center for Catastrophics Sports Injury Researc Page 17 of 19

In 1983 two female coliege cheerleaders received concussions within a period of five days in

the same gymnasium. One struck her head on the floor after falling from a pyramid and the

second cheerleader struck her head on the floor after falling backward from the shoulders of a

male partner.

In the summer of 1984 a female high school cheerleader was injured at practice when she fell

from a2 pyramid. She was partially paralyzed.

A male college cheerleader was injured in a tumbling accident during a basketball game in

December 1983. He fractured and dislocated several cervical vertebrae and was paralyzed. He

received his injuries after diving over a mini-trampoline and several cheerleaders. The stunt is

called a dive into a forward roll. He has made progress and can now walk unaided for several

blocks and is able to feed himself.

In 1985 a female high school cheerleader was paralyzed from the chest down after attempting a

back flip off the back of another cheerieader.

In 1985 a female college cheerleader fractured her skull after a fall from the top of a pyramid

striking her head on the gym floor. She was in critical condition for a period of time but has

made progress and is back in school. She is now involved in occupational therapy.

A male college cheerleader was paralyzed after a fall in practice. He was attempting a front

flip from a mini-trampoline. He dislocated several cervical vertebrae and is now quadriplegic.

In 1986 a female college cheerleader fell from a pyramid and was knocked unconscious after

striking the floor. Her status was unknown at the time of this writing

In 1986 a college female cheerleader died from injuries suffered in a cheerleading accident.

She suffered multiple skull fractures and massive brain damage after falling from the top of a

pyramid type stunt and stnking her head on the gym floor.

In 1987 a 17 year old high school cheerleader fell from a pyramid. She was tossed into the air

by two other cheerleaders and was supposed to flip backwards and land on the shoulders of two

other girls. Her spinal cord was not severed but she is paralyzed from the waist down.

Dunng the 1987-1988 school year a female cheerleader suffered a fractured collarbone, a

damaged ear drum and a basal skull fracture. She was practicing a pyramid and was six feet

off the gym floor with no spotters. She has suffered partial hearing loss and has to wear specijal

glasses for reading.

In January 1988 a female cheerleader fell from a pyramid and landed on her face and shoulder.

She suffered a fractured collarbone and head injuries. She was in a light coma in the hospital

but complete recovery is expected.

In January 1989 a high school cheerleader fractured a cervical vertebra after falling from a

mount in practice. She will recover with no permanent disability.

On July 11, 1989 a 16 year old high school cheerleader fractured a cervical vertebra and is

quadriplegic. She slipped while doing a series of back flips on damp grass.

On March 10, 1990 a female high school cheerleader was thrown into the air by two other

cheerleaders. She fell to the floor onto her neck and was in the hospital for one week. The

routine was called a basket toss. She has recovered and js back in school.

On March 1, 1990 a 21 year old male college cheerleader was injured at practice. In

attempting to do a back flip he hit his head against a wall. He was taken to the hospital by

ambulance. He has since recovered and the injuries were not serious.

In June of 1991 a 15 year old cheerleader suffered injuries to the head. She was struck in the

head by her falling partner and also after striking the ground. The injury took place ina

;:]?ieer_leading camp. The cheerleader was taken to the hospital but her condition is not known at
s lime.

A middle school cheerleader was injured in October 1991 and died the next week. She fell

from a double Jevel cheerleading stance during practice. She hit her head on the gym floor.

A 20 year old college cheerleader suffered a head injury while practicing a cheerleading stunt

in which she was thrown into the air but was not caught by her teammates. She landed on the

gym floor. She was in critical condition but has been upgraded to serious and is expected to

recover.

In May of 1992 a college cheerleader was doing a tumbling sequence when she landed on her

back and fractured T-12. The practice was not supervised. There was a complete recovery.

A high school cheerleader was injured during a basketball game doing a back handspring tuck.

She hit her head on the floor. She had surgery to remove a blood clot. Her condition is not
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