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J7 LA L A 8L U T EESHSEARAME D H61 & fiist L 72 H 0 08 b %

R a BT 5 & BAEBHSEISMEG I AR 500 R RO S dv, Tl F BT TIE,
BEk, o h—, Z7E—TEEMNIIZNLOD, BEBENSHR DL LT 7 =L
WTEL, DWTHE, K, o h— FEROIEL o> Tne [R1), £7o, B
IMEDWIREH D &, WEG, BEFTEE, SRR T « SMEDIE & o> Tz [FR2],

(R1] EEEEHINMGOREHH - HE FERA) (—H%KD)

SERE 21 S SERE 22 B SRR 23 SERE
#H REMN | REHEE | RESN | REEE | RESY REHE
W ) | WIOBANE | (HE) (#5/10 HA/AE) %) (/10 EA/AE)
ek 151 32 141 31 143 32
Hyh— 122 32 132 35 140 35
S5E— 74 215 86 267 97 302
£ & 42 59 59 87 50 76
INRyNR—IL 44 9 46 10 61 13
R b B HR 11 4 25 8 26 8
NL—FR—JL 13 4 18 6 13 4
g & 14 10 13 2 18 12
TR 18 3 13 9 15 3
* B 9 46 7 36 11 56
K ik 9 12 7 9 6 8
(£2] EEBEIMEDOABT EMH (—8%E)
e TR 21 F£F FRE 22 £ RY 23 £
- HEHH % REHH % REHH %

i & & 166 38.2 183 39.9 180 36.7

SERRITHE 124 28.6 102 22.2 130 26.5

SMEET - s mfE 42 9.7 67 14.6 51 10.4

i w5 36 8.3 40 8.7 47 9.6

EEREH(EEESD) 36 8.3 21 46 43 8.8

SMEMEC HETHM 4 30 6.9 46 10.0 39 8.0

& &t 434 | 100.0 459 | 100.0 490 | 100.0

£1 K2 . [BRRERERAR—VYE - BFEATHREE] <K FH2FE, 28FEF, 4 5FE>
(A BB FEABAREBERS) &Y
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—J7. KEEE 0l LEREAME )] EEEL T, Pk 24 FENLAX — N LTEFEROR
HEXLERITEE, IR FRENRHA S Z LICEE#E LT, 2RI X 2 F oGz
TEALTWS, T7hbb, H7 1 FAELER 1 FAETOFEBIENELL . ZOEFRE &
LT, ZITHNRARPILETHLZ L&, ERAELEDIERTIZEDENZOWTERB L TV
5o S OITHRIEEFTRIC L 2MEN SN T & ZREE AR 2T & 2 B S A 5T ifn i 23
JEBEZ SN2 &, SR FIEORIFIIARRE THD Z ENE N2 &, YR LOHEE
DBRDOEND Z LR ERZET, ZEUSNDORI 7 TAVB Ty bR—v, T7F
=7 DAL E Y NAR=IIHREBEOFEHRERNMOND Z b, & ITHEZ~D
KSR OBFNANND L LTW5D,

ZDOX D MR EZD BLED G, MEEZ OBHEEIEIFICOWNWTIL, AR—YEEEH
o FEOMBREICE LWERE T L - SIS EOH0ERNH L Z b, AR
IEBL 0 B AR AME 2. HARERIR AR — Y EZES 2 PO 2 BER TV DA,
BEOLEZAHA RTA MNEROHFRIIESICE EE 5T 5D,

AR—Y BB T 5 — 7R AME TR T 2 ZE CoEREIX AR D L, H
ABFIR AR —Y BN 8 I [ RAR—VHIG~  HEIME 10 1$EoHRE] (B) &
FEH L, Rk 17 FIZERICIR S Lz [R3]), F72. FEZSMEBRARTEEERED
B H1X ISCAT2) (AARTZ Vv —7 v hAR—AHER) L 2DfE5I ([Pocket SCAT2 |
Z B AR RRIME T & B ARERR A R — YV EFEOFRIEEIC LY —5E) ZFREPES
a6 CFpk 24 ) 12HE#E LT D (ISCAT2) 122\ TIEP.117 28),

S BT, AR 2 & BRI RIME TS, ZNETOMROEZHEE S > T
HET TRR=VCLDWMEEGEZ T 5720085 (CFER 254 12 A 16 H) Z%E
L. AR—VIZEKNT HEE. & ICAR—VICBIT A MERH% OB L OWE ~0
ZIMEIEFEIZRHS L. 5 HEHZIRE L [R4), SOIHDEDOT A R T A AERRIZIAT 72
HRIES 2 AKX T HETICE -T2,

I TCIEEORMEEE ORI OV TIIEN L, FEEEBHERICET 2525220 T
I IREEXOEERENT D,
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(%3] RAR—VERIGZE : BBEIME 10 M EDIRE

AR—YEIFA : EESME 10 HhEDIRE

1. EHREFEINRBEOREEZRIERLERTSHD
FoLAWENGNEEL, BELAPEME, RIFABREES LEDL, BEHOEETHS.
BEHESABNEE, FFAPES. VEEBTOEMTVSIKREZHER 5.
2. BEREH>TLELDL EVSTRIDEITELR L
DIBIG L, EMESSONDEITTRET S EDNH D, o T, BET o= ES M
BIEVNKIGFE®, —"RRELGHEEAGH - - EBDLNDGERICH EEMEEAR LN S,
3. BEEREERBOT, BBAEZHERIDHENEETHD
BEOREHET, BRENMEODEERNAEILLL, BZBMLTWSSIBICEELLDHC EAH D, [
COHBHMNE-EY LTOTHERDETERW, SMEER., D Ed 24 BRRETEREL, BF
Z1AEYICLTREELREL,
4. Rt E, BEAEELEASEV>TRDETELRN
BEHEARELESHE, ERZERSLVIOER MRE] EMFATRDLTLES, LHL,
Hill7E ENERGERENEE TV S EELHDH, BEHIEELEMS LRDLTEIGRLEN,
5. EDKSGEEChHMENEEMEIZRE SN
BEHEENMICEREL LA, BHEZ—HX 212V, MERTRDERNE2EY LALY,
BEfE. [FET, B, HFEV, FEOLUNPOLANALLG NG EDERAHNIL, RrpEs T
EMEOBRERTHILEND S,
6. ZRIHSERBBZAEMISHEKLTES
ZEHHVTERNETHLLNET 2FTORMMAENZE, RIS, AEML, R
—VBRIGIEVMERTIZ, CT. MRIE EDRE ENMENBEMEOF TRAVENTELE
BHEZHER L TECREN DS,
7. WEIZEREGIENIDETHS
BEDER RIS, BHEROBGENEES LI ENDH D, EFTESLEHNEZESALEY
RELGVWESICEEICEMEGNE, EXGRRZE, T, BEEENHD L EE,
BIZKZEDT 5, MRAEICTEARUZELE, UYPET CMYKRCEBENDETH D,
8. FHRANT CHBEVRFISHBOHEZSELRL
FEICENE, BEEEZHFACYERADOT CRGVEFICEXRGEIIMENREL TS, K
FNBNEEITE, BOZLGLNEL, BEEANDITEZE#IT oG, FLNIEELNH ST
KREANENEILEZ N D,
9. FHE. A~ NDERIIREIC
BYRL CEBICEEEZRITSHE. EXGRBENRECSZENH D, AR—UY~DERIE
BEICL., HAZNEEMEQHIHZMCLENDH S, BREERICK - TIE, ERO-HOR
HIAESHNTLVS,
10. BEMIMEOEENBTVRAR—Y TREBWITHTEIAT+ALFI VY
BEEMNMEERITHHEENTSVARAR—YBEFICE, EHNICKOA T ALFI VI TS
ENEFELL, BEFICCTREZEBOT TV SHEERLH S,

IBARERKR R—YEZEEE] Vol.13 Suppl., 2005
(—EttEEABARERAR—YEEZSR, FR1TE) &Y
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[(£4] RAR—VIZEDMBHEETFHT H-DDIRE

TR 25412 A 16 B
AR=VIZKINBIEEZTHT H-HDIRE

— iR EFEAN BRI ENRER

BAR#HZNRZERE 5 PICBARARIMEERIE. TRR—VICLHNEEH] ZF0HT 51
ODHEZEITL., ENITHLEDVTHRLGRYZEDBZREITILIBALTE,

LAaL. EffE, BEGLVICEGREQTHZRGET S ENTEGL, LEAST, MER
PRETOICE. EROEFESTARTH S, COREIF. TRAR—VIZKHMIERF] ITDT,
ERNZBHLTHEANELADEFREZEELEZIDTH S,

1-a. AR—VIZLDREIL. BEHEZTORTAGLC . BREOCIATRLGLELTOLE4H5.

1-b. RAAR—VITK DMIRBEDIEIRT., BB THEEXT 5 ENZ LD, FEMUEREGET S
E1Hd

2-a. AR—VIZLDWIREL. TOFEHR - REZMTSE. ChEMELRYERL. 2B
TiERCRMEETMES &, BaHRRREEEC T eA”H D,

2-b. T, AR—VIZLSRREZRE L=, RAIE LT, ELICHEK - BE~DS
MEFIET 5, Bl - BE~NOERIE. RIREDERNTEITHEL THLRAIZITE S,

3. BREBEGCEETmMEZALCEEICE, FAE LT, Bk - BEICERT DNETIEEL,
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AR—YVERIMEIZH 1T 5 RHEN T ED G
— HA RS54 VEBICAIT - ERE —

I [XLC®HIC
T, BVFEOZREICE D AR —VIRFHIME CAaM@E FTifEL 72 L, BT T 5610
WS, Pk 24 FENOHFZOREBMEILDOAZ — b H - T, 2 HER S
TW5b, FKBEIZELT, < OAR—VIHHIMEEHNZIL, HHRIARIER DD Z &
MWEN, AR—YBHERIME CHLERCE WL IEIE &2 7% L2 FH O HIcix, IR R HE 23 %
BECHE FMAE 2 L. TORICHRICERL, BEVWAMMRE FfER 2 &=Lz
Bl DAL, AR —VFHEIMEIZ X D IS5 Cu VI I T I 5112 345 1 D AR A RLHEE
W72k, FEEIRICET 204 R4 L OERRDA RO 5N TV 5, A ARMAREIME
D ARV HIAMER IR E S TIL, AR—VIEMIMEIZBIT AR ee A R
T A AERIZIT T, BUROHESE & FHIOMNT, SCEIEE . R OB FHESCIR S A
B4 oim & BEHOEREEZITT> TE T,

INFETORFNG, Hxr DAR—Y OFHEREEICET 2T VA LD E D
WEFEIRDIRNT &R0, B AR —Y OFEFN L <. AR—IZ Ko TTEEREIZ D
DB L RE NI & 80D BRI CTH R T A R4 UHRIZITES RN DD,
RGO EFE, W&kl Ty RA vy MEGREOEFR L 5G] [RFR—Y
SHIAME O U) 7 G2 Wik ) TRM BRSO 5s T ifn B =51 O e B AR L ME ) 70 &2 LTI,
Jt AL E ORI BT 5 —E D Ak E RIENELNT-D T, ZOR/RSHNEITONT
WET 5,

I RENBETDRED - ZEH
RENAIL, FEANCEBHICTY vy 7 TRl L, 2O & BR 252 L L LT,

1. WEROGERETH. HEEE. DI, s
1-0 BEEOERKETS

AR—VERIMEIC L HRBEE. —BUHEOEHEETOCRTEKEZ T TELS, BEE
PROFRGEBLEWMEREEATL S,

[E S A R — Y ME%E=H (International Conference on Concussion in Sport) 73 3%
IR AR—=YHENOHES N TND Z b, KREEMNRE LI AR =BT D IESR
ORESIE, EERMQREWRTHAERELEZ O N->oH 5, TSk b &, AEHoONE
G, BRIERICMA T, SREE, 1TEMRIN, R, MEIR, 87 CfEx OfE
ErEGlelIN TS, BEMICIE [Table 1) 12T 2 L5 REHDH B, O & DL EN
patE7p & X IIIMERE 2 e, WU IcE BT o & LT b, DFED | INEER
ElE, BIC—\EOEREESE ORIE OSSO EIFET O TIE R (&AL DA,
ERRTERIIE - TR0 | ALY R | PR R E R L OER., O F v, R R
72 E ORI R CHERE T R IR EENDIHDTH D,
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[Table 1] Symptoms in concussion
A concussion should be suspected if any one or more of the following symptoms are present.
1. Bk
2. FEIEE) - FRABERE DR E
(T)Eﬁﬁhm(ﬁﬁﬁ@E\%%?@E)
() KR Y5%
() RISKEOIKRT (FOHIZWD L9 72K L)
(=) Sy
3. PR R
4. Fiz o HRIER
(7) 88%E., DFEV, HIBL | HH
(1) MERRESEZ &

1—-Q REZEOFRAR

MEEERKE. BEXERETHXLXT L. HBELLERT HELHDH, £<IC
IJ\JbbEE%—C(iE < l!f‘Jl. < DT, Ef?ﬁ‘ﬁ\gfﬁ)éo

“%%@%F% CZBRFIZEL D O TR, AMEMICACSERICI A, %

% H ﬂfﬁﬁ#éfh@%@ fix DHONZNETHEIN TS [Table 2],

MM FE Y\ C B3 2 EE IR 13 & D IR L. < DA, 7~10 H Tl 5, L,
W@%@ﬁ20%13ﬁﬁ%ﬁzf%ﬁ?é&%wbh & SHUPRREFEZ TIIZ D H]
MNESIK 7=, BENALETH D,

EV OISR 1 o EOBEMIEL R S13, MEZOEEE 2 7HMii+ 2 5 2 TEIE-7=
JERTIEH D03, ZHUTIZ T, WMERICBEE L7-FEER 0, # OFpe i 72 &3 HEiE
EORETH D MRS TWD, LL, TOIEROEAL L O 287X, AfE
PR RBEE 25 O TS SO DB EHERI ST D0, Z BT VA LD E 0O
X7, —, MEZO X, FoRIEIC S%H%ﬁzé ENDH D, MELDEIER
23 D ARRER T 285G, MEBRIERELE & W OBERICERE S, SRMgRERE 7 &
%ﬁ%?é&ﬁ%%%“@?ﬁ%ﬁﬁu%<bg#%50

[Table 2] Post-concussion symptoms

1. EEDEROME 6. FBRNEEFHDET
2. ZEFMHE - B 7. EBAEE

3. BEFEVAICHY S8 8. ZRIHMK

4. REEE 9. FRHNS DIRE

5. HIgY - HFEL 10. EEIE[ES
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1-0@ KEBOE

AR—=VIZLHRBEDITMICIE, BRAR—VYRKE MIRIET 5 [SCAT
(Sports Concussion Assessment Tool) ] ZE EMEL T L‘%) o

MERIIZERIERE T3 720, L VDITESETIELLFHMET 2 2 L I3RS TidZewn
2, BIRERIC BT D EBR R 2 e o P ARG FAET D, Fhud, 2012 FITF
a— U B TITONEH 4 FIEBEAR—YHEESEICBIT 2 KFAFHTHS (http://bjs
m.bmj.com/content/47/5/250.full.pdf+ html, —#B771F %2 HHK) « B LRV 2 & 251
MRMENEES L, HE5EbABEIND),

AR—INZ L DIEE  BEEAME OF N « MLk E LTiX, A E L bIZREIND
SCAT (Sports Concussion Assessment Tool) 23 b —ixiy & Ebn s,

[SCAT3] BLOb5~12DIlEA xS L L= IChild-SCAT3] HREERIN TS,
HARZ 78— HARY » I —HmE61d, OEDRIOMTH S TSCAT2] O HAGES
NAFINTWD (ISCAT2) SCAT3] Child-=SCAT3] IZ25WTIXP.117 &),

[SCAT3] o—#hza4k#:L7= TPocket CRT (Concussion Recognition Tool) ] &,
FHEHEMENBLG CHELZZMT 5 FIEE LTIREZEINTWS, BIOR® [Pocket
SCAT2] 1ZoWTit, BRI /=7y FAR—AWEIC L0 BAGER RSN, £/
FIRRD 5 2 KBz 6hiz [RAR—YRBIZE T HMEZDFEM (Fig1)] 25, BARY v B
—WER 0T 2T YA I L X — RTEDS, F2HOEMELVEEST LT LI
FoT, SEIERBEHICEH TS EbAEE EbLs,

_25_



1.

2

AR—YBRIGIZ & 1T B itz E O F{
BT OERPEAFRRVEDTHRONZBAICIE, WRBERVET,

BREER 3. NSUARTAREF
BTFOBIRCERE, BREEEDEET, FEREHICHEE, TOONEIRHDED
e _ DFEXEEDITIULFET, KEIFTEADEIC
RHAX RECHIBL WEIIATET. BERECSNTAZH
Tina BORISLSBL L. 20 BOBNEZOEBER> TS
ot s LL L. &BFTESPENELL, BERNTR
g ERTERLY DOEBITRY . TR FEHF TS
BB A0 S BLHE L
L RF - ASHE WL
B - 1B BHLTLS ERER
HEL BB LY
[FOFTHAS  BIEH
ADDE AT=IAYT 2
p e bt 4 ELw
IR TR - DR
FIERRIC
. &efE
UTOEME GiRERICL>TELERELT
LNENEEA) ISR TELCERSAEL
BEICIE. MRBEOMREENHY FT,
MSWEEEE (R15) XEZTIH?] F = EAHEI
MSERTETIMN? BETIHN?
TR L= DIt B%MIT5. FHENLHAL, L5115,
(ELoDF—L) TIMN?) BNhBLEDTS—H 20 BFEIC 6 BUALSD
M5e5E (Boi) DREDHBAETIL? BBV, MIMOEBE SHULRFTEY
M558 (B58) DRECEHBE LN ?) WBAICE. BIREERLET,

BERBREEVDRFEIELCHEELDH, EMROFMZEZHTEL LS,

VEYTBITC LIERIT, EEIFLENTLESL,

Pocket SCAT2 (Concussion in Sports Group, 2009) #—EBckZE
B . BARMABNMEFSE HBHABERAKR—VERS

Figl Japanese version of Pocket SCAT2.
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2. EAYV KA MERBOBSLEES
2—1D tTHYFA Y MEREOBS

THhYRA R MERB LR, WEEH D VETNICET LIEEDEINNMEZER
[T BB S HBEMRIC 2 AEDEHNMEEZR V. BRNGIKNEREZES-TIDEL D,

1 [B] B IXBE OFARIIME T, IMEE EZIS N TWnD Z EMZ VA, 0~30 H (CF¥ 1
~2 ) %I 2B HOME AT D 2 L CEHERIREICHRS, L, 2EIBOIMED,
B CIIBIER e MBE A2 X - TIZ 8 TIIARAWRE TH L Z ENEV, 2 OIEBEREIZ O
T, Cantu 513 vasoparalsis (2 X 2 BMEMERNEOFRETH S & L1z, ELTHT 30~
50% & @<, A L THM L OMRFII%REIE 27T, SMIMEZE Y IR S35 wlREME
MEWNR T 7 28R Fal, HEREDKEE, 7 AV 7y FAR—L, T E—,
FTARRYr—7EDaL By FZAR—VI2%L 18 mUTOEEEL, 1 E A OZE)
O+ BB EZRTICERLZGEICEZ VST nEnbilTng, 72720, B
RA X7 NEGERNT, BEO L Z A4 & U CIEMESL L TR0,

2—Q thy A2y MERREQMEEET MAE
THhY B4R MERBEORIZIE, RAMHBERTHEZHET S2300H5,

vh KA X7 NMEBEREOARREDY, Cantu H D vasoparalysis (2 & 5 2MEMIEIE CTH
HON, A E b EPEREE T I & 22U D R ERIERR T d 2 DM DV T O
T TW WA, 2 [ H OAMEOIRREIZ IS T, SRR B T M E 23] & D2 i B TR
HELTWD Z EIEMENRNWTHA 9,

T RA T NMEBRED 1 [0IH OFRHRAME L, BRRIERIINERE (MR RIE W)
ThoTh, BIEODMEME N MENFELY S ENDDOTIERVNE NI ER S H D,

2—Q #BYIRYERIMEESRBEREEES

AR—VEHMEZRELRYBRT LT, BRITE LT IEE L. BREERES
EEEIBEENH D

IR LT 2 MREBN R ON Bh o A X7 NEWRE Tho, —JH, MEHE2
PERYZRBEE TR A K3 2 LI K o T, & DFREFH D - 72 BB C Ik i R R = %
& Z 9354 . chronic traumatic encephalopathy ¥ 7214 post—-traumatic encephalopathy
EREIND, ELICARTZ o7 Tid, RBABEIG EmOFBEZZITH 2 L2720 fl~
DEA=TVHEEREIND Z LI D,

JEMRIE, PR E 2 thls & Lo ME OB PERMfE S C, FRENE, SEMAREE - SR
FEIR, NHRFR, BN - et EOMRE LD BT S, AR BERY A R AR TR,
SrEfEE, EE). R EOBEENRD b D, BEF CT, MRI TiE, IKZEHE &%
AUZ K D MIINEE - 55 =M oYLk, MR OFEE L, EPRRIEOILRZ | JRELFRYIZIL,
T IV A = — PR ERRHEZE AL, R—F Y IR TR BN D & O A BB OEMEEN. /MH
Purkinje f#IfEDOWE 72 ENBIEIND, A7 T TIZLENZHEE L, OE D H2 DR
BEOBELT U7y OB, RN7 b —0ORFEEHERE2UGEL TR, ZOMEIT
WL TnD,
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L)L, AR—=YDEEE AT Z & T, RV T ET TRy h—D~T ¢
TR LU 8 ERINHERE I B A B x Za[REE b 0 . SR OMEEEETH 5,

3. EgRZH
(A1)

4. BHERLLE
4-0 WREOBEMIALE

BHoMhhREZEZW LG, RESBRERIANESTELGL., T0EL, B
B - thREERIERT D FTEBRREREHFAILGL, ECITPMREPEEETIE
FENBETH D,

ML) D OBEE AR I 2 51l 9 2 BRI E 2 s, RIRRY, Frg 72K 8 (physical and
cognitive rest) Z+3I12E D2 THD, MEENOOEIERTHIL, FhOMERNIC X
STHIFEIFEINTEY, EIT/NRREFE, MR EEIR OERIEFER S LT
BYO., BIFRHFHOEDICHET OMLENDH L, £lo, BRAFIZBIT2EERE LT, 7
LES =L, v —F v b, #ERRRR EOEFICEEEZET S L) iGN, JER
DOEALLCIEIE DOBRIE 2 5| X L Z 9 Al REMEN R ST D,

JERDFRGF L CWAEEIL, BiEICEIRT 2 & TiERv, 20 L5 RgGEe, /WNEH
FHETIE, ELITMBIROHAN, FHEH L OEENLETH D,

MEG E —ERZT L 20EOMEZZEZT U 271X 3~5.8 FIZHNdT 5, 51T,
MR 20 IRTZ LI2k D, FHEOEEN R I TW D,

F72. 3 FILLEORERIT. 5 OO AR E OBRRE 2N S, BUERRAEE K
T2N5 %, FEEENIMHICRDLEEINTWS, LER- T, #0 IRIIMES COBEIE
JFE, EHICEEISHINTRETH D,

BB, WEEZRIIEREZA LRWGAETH, F0EXT7 78— Tk 2~4 BERO#ME AR
N, FNENOBEHHEICBWTHE S TWD, i B BIRIERIE 2 B8 2 BRI
X, 2B EBEL L, B L 0BHICEDbE T A LETH 5,

4—Q MNEZEROEREHHZREERITO -
BRERE. RRICEFZMA L. RENERIERESIND,

EEZEZ L, b LIIMEENRON D HA 1T, BRIIBERER 7 1 b 22—/
STHEIFTDHZENEE LV,

FERDFERITIHR L%, e CEBELY BP0, Zn2hofiic 24 R oM
Rz Adv, REEICT L —IZR DRI AT 4 H/VF =7 (medical clearance) %57
D2 EBHEREND,

LIZi3o T, IR_RTOERT 07T 2B T4 50I10, < &b 1 HEPLETH
D, HENELRNOL T L—ET6 B (1:E#RL, 2 BOARKRES, 3: AR—Y
(B U7, 4 BT L — DO ES) - FIfE, 5 R L — 2 EEedlRR, 6 ¢ Btk
Hhw) 2T [Table 3], BFITIERA 22T AUTROEEFEICHETe, JERPED L5725,
ZDOBRFEDHIOBFFIZRY . 24 BRIOKRERICHEL LT v 72 ED L XX TH D, 4
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DHEfih 7 L — DIV EE) & (X, BA~OEELT T, BERA L) EE LT D Z LA E
HTH D,

B, 19U TONE - FHEETIE, MEENOOEENEND LS TRY, LI
HEIZFHME L, B0 77 02T T 52 L NEETH D,

[Table 3] Graduated return to play protocol (modification of the literatures)

1. FBEL (KREBANEEROTELHRKE)

2. BELVARREY
Bl DA —FTOBEEIILITA—E-1KE

3. RAR—YIZEAE L -EE)
Bl) So=2 i EEEEADEECREEANLELNED

4. T L—0OEES - AR
5. ATAANF VI ERT-RICEMTL—2ELIEK
6. HRER

4—Q BEICEEZENREEZHIHIEFOLEER

AMEETMERZ EOREMNEENREZRDOIGEE., ERCERLREAHEK
LTH. RANELTIVE Y FRR—YNDHERERZFATRETIHAEL,

AR MBI L o TEMEREE T MR- E 7 E OB E 2RO T HE1E. T2 &
ZIAERDER U, B EIXmAES A Lz & S D354 TH ., BHA~OHR O 0R
BN X B EHIER G 2 P e T W a s ¥ 7 B AR—Y (LRI 7, 28F, FA,
FEE, 97—, TAVAL Ty hAR—IL, TARARyr—RE) 2/ —KR— R 8
EHZHAE LT W AR =Y ~OFFEEIFEIL, JRAlE LT &E TIERy, ZhHETOD
AFLLERK D A AR — Y BHEIMEBIZBE T 5 SCEIR SR Tl AR — Y BEEHIMEIZ L - THHEN
L7 & OGRS RITERSCEE O BN EFL L% E . SiiiE R
IXATREDN R Dy, ARE CTHIUX VD05 A[REN R EIC B3 2 Bfke 2 fRdt 2 R 3 ifsE = v
VAL, W LTS 0 IX R R o7,

T A L2V NS 7B FIE N & > T HMER & 720 | B EIEFEAL L2 RICITE
JHaFFA L CHRBERWE W) BRZBE L7 SN BN A LN DD, AR TIEH
FICEFEE OZFE R & CAMEMIE FIAEN B L7 U CHEER L. TD%RICESE
HI7p AVERERE FE 2 X 72 L7200 S TR, 2, FEFROIT L A LITHFE
MILETHY ., 728 2/ NSO FIMAES RN S, mig EIEFE{LLZE LTH, /b
R BEFOBEERIIIRAZEL T XETHA D,

ZER B OBNHALNIL, ELIZBMRTH D, FEBICAMEME FMEOBED & 54
EEHED, TOBNMAKRDOIHEDORE T Z5ET L, BEEDOKRBIELXE L7 FHIcB T
X, BImEFra] LN EM A DN TWD, EN D 1 AR IZEBSERY 722 25T i fE
ZELLIEFEFIGHY, WOETEREZFT T RE TIERVODDH LIS THRN
RO, &< ICAMERIIE PSR & 20 LT W AR =B\ CiE, JFAlE L CEist
BIRZETATLIRVANIEE L HRETHA D,
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(AART~FaT Ry Vo TEFEANY RT v 7| ORT, BHEAEEE S DBEERED
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Flii € O %@ﬁ@%iﬁ@t (S B TR IR DA L @&fﬂi&%&w
2 EEROHTGAEMEET, EEHER %%%M%%@%E&U%&@ﬁﬁa VB AR AL
ROREE ., BT, PREERD, jfé%d:%%ODﬂﬁUEEQOD%ﬂ%ﬁ CHERHs LREGR D & % A A8 %E@ﬂéﬁ%%f
FHNCHER L, T OMREERFOIEICHET 5 N TE S L0, HEFLE R HE
ZHTLbDLT D,
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3 EEOH G ALK, ) %ﬁ#% c E%@% % N OVH SO 3R & B R FnEk IS

EOETWUNATO 2 M TELH LD EARITERAREEOME . FROBIE, K

BRI DI B Z O ) %#ﬁ%xﬁt%i®%£&@ﬁj®§%®%7’#bé%

DN O NG E DM EE2 X570, HEE LB REEZHE T LD ET 5,

4 I&Uﬂﬁﬂﬁlw X, WEEFOBLIEICE T D=0, WEO AE, WHEEFRNILE
FAE T 5088, WEERR D BE R T O W THE R INHE O OREIEIRENZEE D

&%miﬁgﬁwo

5 EEOHFALFREZ, REEFRFZSTERENZOLHIZE L ERQWELZIT

k%ﬁ@Aﬁ%ﬁ5&&%: REEFRFO T L ORI A OO R, WHEER%

ST TEREO 7 7T N IR EER AT o RELT OIREROEOH D 5, TR Zh%k

E&U%iﬁmmx®%\ﬁﬁiﬁﬁ®%¢ IZ R T REKE O IR EERF OB, %

@t [ZB TR FIHIZ OV T O &U&ﬁ%ﬁé%@&#é

6 WEOBMEZITOEIL, WEZ LY & BITESNIZERT S Z IOV TEHE—-RIVE

E%ﬁ#é%@f%of BIHEZRAT O IZHE o TlE, TEHMRY REOFIREZEET S

KOO RITNILR B2,

7 AL, REOEREZRMEDT-OIZ, BARFRENREE R O S OEFE RO 6

ﬂf%é;&kﬁﬁbﬁﬁﬂﬁﬁgﬁwo

(JRERER O FHAF 7AE)

ETH5E TR, WEGEMER. HEEE OIS OBALIZZER LBAR O & 5 HIA L O o
OB, WEEAER ORRE ., EM, PRERT, i L2 O E OB AT EEIfR D

HHFIX, WEEMFZRALSTWILICHD Z E2AR L, WEEFRF ORI RIZE
DIRT UL B 720,

2 FIEICHET 2FIT. WEERO Y OMOIREERFOLIE N R EER 5T
7o VA B DR &Uﬁi@i*u%#é.&@ﬁﬁAA.w@%%u%ﬁ#éia%bﬁ
TFIUE R B 720,

3 TFREOWEGAERR L, WEROREF TR LT, REEFOIEOT- D DEE X
TR D 72T L7 B 720,

(REEFIHR D EE)

F6E WHEMEZZULEEDRDRELZBA LZEZ, BN, TETITA, #
B RORET D WAFEITA U < XIEEMHERFTUTIRER B 20 LU CHilTH, #BERF
B OBRET DS ESATE L < IXREMRATICEE L2 T 5720,

2 RIHOBEIC X HEEX, WEEAE (T 22 FIEEE 164 75) 5 25 £OHEI
Xr@ELAHAR LT, FEOHEEXEHT 5,

3 JHE (BR 40 FiEAYES 45 5) OREIR/TRIED IR E E DM OSFRIFERESIZEE T 21EE D
HEIL B 1 HOBREICL 2 EEEZT HREOESTEZT 560 LR TUXR L 20,

<ETE~F13EITHEBE>
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(BIMEDATREIZ BT D BLIESS)

FT14E WEOHHEXITIYEIT. WEO LOFICE LT, 20U 2T ICBE LT
X722 5720,

2 WEOBMELIT S FIL, WEEFRIHRLZITR, BERLOMDIFEIZHONT, B
WEOBMHEEITHOF THDLHZ EEHBE LT, TOEDERND Z Ei1E70,

CEUME oD 2 I D il i D 3isi 1) 752 38 Y )
155 Rk (W15 29 FFIEHEE 89 %) ([THUET 2B ORIEIL, JREER O]
LR R EER 22 T REOREOBI RS b WYNTEH ShRTIER 5720,

(RAHB 4% D 541

FT16FE ZOEEFEEMNENLETHZEEINTVEIFEE THESTEDD DL, H
J7HiGE (D 22 MRy 67 &) 55 252 50 19 % 1 ot EH i (LLT e %mj
EWvH ) RONENES 252 400 22 45 1 HO TG (LJT (g EvvH,) WA
HEHEAES 59 520 4 F 1 HITHE T 2 W EMRATER WIZBWTIL, BBIRTCTED D &
ZAIZXY RERTHE L TR X R EAR R TR %m(qu$i%*”J&w
5 ) BDBRT 5D L35, ZOHEITEBWTIE, 2 OEAPELENRICET 2 HE
FREMTEICETIHEL L THRESTHICEARH DD ET 5,

H

Tyl

(1181
%ﬂz:ﬁﬂ2x@4%l@@ﬂﬁ’ L (RIS 2HOMEICEVESSE 1 EHO
HEIZ mn_Mé%%ﬂEﬁémn%Qz WA UEma EET,) ITEX LEHE

EN EMTWWXX % 100 B LT o Hi4 i 2
ORI PR 194E6 A 1 A 73 52) 45

(BT H )
1L ZOEHET. PR 20FE 4 A 1 BB HI1TT 2,

(&)

F25& BUNIX. ZOEEOKITHR 3FELNIC, REEFFOIEEZX Y | REOHEFF]
I T D81 O BIMEIZAR D HIEE O FLE LIZ DWW TRETZ21TU N, %@ﬁ% 2SN
THEREELZHT IO LT D,

2 I, REEGZ2ZI-IREOHSHREICE L, Bk OV SR E R %@im
JEFENAR D TR, E%%é fERXZE 2T D JEFF O IE % & T IR AR M 2 O IE
B EI2ER 5 R, WA RS A%Ltﬁ% ﬁ?éﬁﬁ&wai®iﬁ®ﬁﬁ
5%%_%éﬁ%%®MM%&$@_owT DT 2TV, EORERIZHE SN T
VI EEEZH#ET DD ET D,
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V FRIRGHERSE

PR LS 6 &R/ 1 HOBREIZHK S E | PRREFHELEZRDO L OITED, F
21 4 A 1 BbiiATd 2,

H1 HEF ORI D PR BR S A AL
1 HEFORE (B, KRR, S0t B, BEEEOREZV O, UTRIL.) ([R5 %
WERBEMIEILEIL, REROLEMIIT 2MAEEA Z &2, FAEROAMDOLEBY &9 25,

BREEE 2 %
(1) #B= BROEEL LT, ZBERFRE. 1500ppmUL FTHS Z &
MEFELLY,
(2) BE 10°CLE, 30CUUTTHAHIZ ENEFELLY,
(3) HxHEE 30%LlE. 80%LLTTHD I EMEFLLY,
(4) FlEf CA 0.10mg/m*U T THDZ &,
8 (5) Kk 05m/FUTTHS I EMEFELLY,
S| (6) —BRlEiRF*E 10ppmUL FTHB &,
() —miezes 0.06ppmEA T TH B = EMEELLY,
2| (0 ErEERLEN
i 7. RILLTILTEFR 100ug/mUTTHD &,
Fl 1 rrzo 260 e/m AT CHBC &,
7. ¥TLY 870 Ug/mUTTHD &,
I NS oryoaRytEy 20ug/mLLTTHDZ &,
. ITFIARUEY 3800 ug/mUTTHSZ &,
h. RFLY 220U g/m* AT THDZ &,
(9) #=RIFF=FLILTY 100/ m? AT RIFENERFDOT LILT VEUTTHSZ &,
(10) BBE (7) BERUVENICES DIEFTORED TRIEE. 300x (JL
DR) £EFTDB, Tz, BERUVERDEE(L, 500xLET
HBEZENEFELLY,
(1) BERUVERDEINFNDERRBELR/NEBEDLIL,
20.1ZBAIENTE, T 10 1ZBZIIENTENEFELLY,
(D) AVE2L—3HEZDH LDOIEELX, 500~ 1000IxFE2EH
EFELL,
2 (T) TLE®POVE2—2FNEEOEEmmBE(X, 100~
b, 500IxFEEEMNE FE L LY,
2 () ZOMDBAFIZHITBREG, TRES(E (FBI24E
7] ERE185T) ICE D ARIERE (UT TBEAIERK
BR EWLD,) ZINMOICIRET 2 FERIERD ANLRADREREAE
ITEETHI L,
(1) FXL & (7) RELEREHICRT. 2HROIMANS LIAOEHEICES
DEWVLER (BEDIFEIEE) AR &,
(1) RAAZHET DL SGARN, EREBRUNLEICHE
W &,
() RAAZHET DL OLEITOHIVWEEN, TLER
VavEa2—2F0E@EICHMLETLVEL &,
£ (12) BBEL AL HENDOEMEBEFT LAV, BEFAL TS & F(ILAeq50dB
- (TURIL) LT, BERITTLD & ZIELAeq55dBLL T TH B
= TEMEFELLY,
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2 1 OFKRREAEREOZERIKNEZNET D720, REOLEMICEIT HAEHEE Z &
(2. FIEROLEMIIST 2 TEXX N EREL EoFEICE Y mA&HEE (1) ~ (7) &k
W (10) ~ (12) 22\ TiE, #5744 2 B, BEHEE 8) KO (9) IZo5WTik, #%
FE1REMICREEZITI>O DD ET D,

®REIEHE Vil &
(1) ;K ZEMERFEE. BRANERICKYAET B,
(2) BE TAR VBRI ERVTAET 5,
(3) HMXHEE TAYUBREEFHZAVWTREET %,
(4) FEHLCA MARLEBEIOUmUTOZER CAZAMICHEL, TOEE
IZ& BAHi% (Low-Volume Air Samplerik) XIZEBERELTHIZI
(K)ZROTHEREZEHHT HHEMMEEHZRAVTAET 5,
(5) Kk H 2 REEFRIIMERGTZAVWTAET 5,
(6) —BR{L®E BREMEEIZKYBRIET S,
(7) ZBRILESR PILYI VERIZKYBRIET %,
(8) EHRMUAHRILED ERMAERIEESDOERT. ZESADBENS VEHICIT
WLIRBIAR TIX30 M T2mILLE  HEEA R TIXSHF R LTS,
7. RILLFILTER S bRTIDIE RSP UFEKERRE AERE LS
FYUBRRL, 8F&EAIOT TS TERICKYBIET %,
4. FLTY BEERE At E. ERRE INERKRE L, BRRIE
7. ¥FLY DWVWFTIHLDFEICEYEFERL, ARV OIS T7-BEN
T. 5TsoaRVEy |HEICKYBRIET %,
B £ TFLAUEY
5| A ZFLY
Ul (9) F=RIEFF=FLILTY BERVEEASOEBHIC. FZ0RELPTMERIZEL
1% TIMEBRREBRBTINMEREIL, ¥-%HET 5, BELE
= AE, BEMEBETEET 5. FULS U ZHE L. BRAE
AIEEICKY T UL VEFRET 5,
£
— RBREEH (1) ~ (1) I22L\TIE, FROBEDZFIC, ERIULOBESZEEN, B4
BRI EDH EDOSEIZTEVWTREZITS.
BREER 4) RV (5) I22LWTIE, ZRNEE. BEXIIREZAH T IHXMEFERAL
TWAHZEZFLUNDHEZIZEWNTIX, BELZEHIEEICREEITI.
BREEH 6) RU () [220WTIE, ZEFICEVWTRRFREFFERA L TLELMEEIZR
Y, REZEBTHIENTED,
Z RBREIHEH 8) [I2L\TIE, TELE. BEE. IIE, OVE1—4%E. KEEELE
ERODIHBEICEVTHREZTI,
BREIEB 8) D~AITOWWTIE, BELEHDIGEICREZITI.
BEIER 8) 122\ TIE, REEFESENAVEDEEZIZE T, 309 UL D %R
TERALTHLEERL, RILLATILTE RIZH-oTIEERB ARSI OT RIS TEIZKY., ML
IV, XLy, NS00 EY IFIILRVEY, AFLUIZHH>TIEAR OT k
TS5 7—BENEICEYRELEIGEICIEY. TOHRENE L CEEEEXTEDIGEICIE.
LB EEOREICEENEDHONGEVEY., REAMSDREZERTEIENTES,
= REHEH 9) [220\TE, RBEDEE, h—Ry FEDOHEHFICBLWTREZ1TS,
o (10) HBRE BARIEMRECIIRET 2BEHDBRICES T HEE
% HERAVWTRET %,
g HENREZ. HICTIINFIRELEVREEREZONLT
5 BEL. ThODRKEE., RIMBRETTET.
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BIROBER, RIZTIDFTOEERREZREL. Tnb
DEREE. R/NRBETTEY,

BELSNDREIL. KRET5SemDKEREZRET 5, GH. &K
BRESRRUHHEZEOREL, TAENOREIZENL TAET 5,

(1) FALS

RAAEWHET DR, KROBFEREREND,

2 iR 30cm
Jah) /) /R 10cm
i/ Y &/
& < (D hs
Jah) /) Jah)
i/ % &/
% =
o = Tm
ﬁl[t_,
&
[0) /R /) /A im
7] N N N
A
&, & | s
0 D) 0
N NV N
(12) BE LRI LTEHBEICRTHIIEE, BEE. BT, HBEZRVEE
BEOBRNBEOZELTVICERZODMONBETOZELNH
ENEINFRARBTOXEDOKRETLHELEV., REARFS
MWVEMKET, HEORBIEETRIT, BEFALCEETLA
[T ENHEMBEFLANILEFRET 5,
ZMEET L ANILDBIEIE. BARIEHRKCIS0IZHET 55
EX o FHHEE AR A ST BB A, AR TIYME. Fil
BELANILEAET S,
= P, KEODEERSHZTRHNSEEX,. TERESEH - HMEER
BEEXBETH-ODNHERICKYVEMBEEZLANILEZERT S,
BREBERNAHIEHEX. BRI ERKZ8IIICHET 8%
ELARNVBEEIZELTITS,.
=

— REEAB (12) 12HWT, AERBENE L EEEZTESEHERICZIE, UERHAEFOAS
DIRFBICEENBOONGVRY . RENCDREEZEHT S ENTED,
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%2
1

FIBRK T D KE K Ok -

BB 5 D 7K M OV %

- BRI AR D P BR B A AL TE
SRR D EARBRBEATE IR EIT. IR DLEMIZHT 5

X

HAZ LI, AROEMOEBY &5,

BREEB

7K

(1) ZKEKE KR E T HERFIK
(BRKEZR<,) O/KEO

7. —HHE

1. XEEE

. \EYAF

I 2FHRKRFK (TOC) D
EXITETHUEEH
DlGEEE (LT 58
ME] EWLVS,)

pH1E

S

KX

BE

EE

KEREICEHTIES (ERISEEEREESEINE) OX
DTHRIZIBITHEEIZL S,

I. QIERD, Y HVEADLHEEEIL. 10mg/LLUT
ThHhd &,

RN R b

LBt R B IR R

KEERITRE (BHREELEETES) FITFEIEES
SITHET S BEMEBIERDEEICE D,

(2) BRAKEICEZY LWL
FKE#KREET B8 K
DKE

7 . ER/KE (&% (AEF032
FREE17TS) HEIEKE6
HIZIRET HIEAKE]
ZUL\5, LTRIC, ) B E
IAREKEREBEDIEB

KEEEICEHT IETDOROTHRICHBITHIEEICL D,

1. BEEREIER

KEEBITRAFITEFIEEISICRET S BMEBIERD
E#EITL D,

" &

— 7. OEAY. TH#Y (28H#RE (TOC) OE)] LHHDIE TEHME| LHEHBZD
NET B, COBEICHWNT, BIYVHUEADLEBEEDEEL, 10mg/UUTET S,

(3) ERAKEOKEKEKIEE

THIEEERS ) RUERK

BB LLEWHFKEEZK

TRETHEFIKDEKDIKE

7. —HHE KEEEICETI2ETORDOTHICHBITHIREEICLS,
1. K&

V. i1 F

I E¥Y (2F#R%R
(TOC) ME)

pHIE

IR

KX

BE

TN

EE
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w #

— BERKEICERYLEBEWHPRKEEKELET HHEKDREKDKEDKREIZH->TIE, 7.
NIEEH, [HHY) (£FHREK (TOC) NDE)] LHHDIE TE¥YE) LHEABZHED
EFTBH, COHEIZEWNT, BYVAVEA)DLEBEDEEL, 10mg/UTET S,

K wRAOKE
7. pHiE 58U EBBLTTHSDZ &,
B| [ 25 BEETHLC L,
7. 5E FEALEEBBEHRATHDIZ &,
I. KBE BREINGENI &,
7. EEERBIER 0.1mg/0 (FEEERBIERDIFE(F04mg/2) LIETHDEZ &,
(5) BRFIKICEE9 HhEER - 55l
7. ¥KEDIESE EkE. BHKE. BERKE. BHERKERVUHFZOM
DHNZERARD,
1. HBFEBEKRE (7) BE. Bk, KRy T, FRKERVELRBESZDR
KIEER - SRlEIE. NEBOLDFREEZZIHTLHENESICEERS
NTWAI &, £f-. BREXEYICHEFEINLTWWSZ &,
(4) #AKEIEHKOZMIERIN TS &,
() HEZDMEHRKRE T H5HEIE. BKENZE. RA
29, MAREZEYENALSHEVESICEYIZEEINT
2 WaZe&,
BX (T) K&, R, ZEMXULRKEOEFRNZN &,
s (F) ERHERBLHERBERBEL TV LBEE. 20
i\ BEeEY I Sh TS 2 L,

. BKEOFERRE

FkiEnARIE. BEHEMICITHOA TS &,

(6) AKIZEEY e -

B

(7) KEIZIX, KEHAKTHIEEFRRTLTWSZ &,

(4) KEZHRTHGEEF. REFLOBENHIFSN, 8H
FaTHHIERTLTWSZ &,

(77) BRHEKICKDEREITOEEIE. FERFLDOEENHE
ShTW3BZ &,

(L) BFFKIEIX. HEFIZIUNEHSDFELEEZITT. T0D
RAEITEFRZTHD &,

(F) KEEX., BKEOERENEDOOLNGZIN &,

2

1 OFEREREAREDOZENIRIL ZHET 5720, REROZEMTHE S HMAEHA T L

2, FIROGMZHET 2 HEI I EREU EOFECELY, EEHEE (1) o0
Tid, wBAE 1B, RAEE (2) 2oV T, KEE-ITHEIE 54 S[icB W CHER
ZKEERETHAGE 15 KRICHET 2 HHAKENFEETREKEREORIE, MEER
(3) [T oW T, BHAE 1, BMAHEA 4) I[TOW L, B%4E 2 H, BaEEHE (5)
IZOWTIE, AKEKEKIRE T HHEKIZH - TE, BFEE 1R, HFFEAKEEZ KR ET
HECEKIZ®H - Tk, BF4F 2 8], MAEHEE (6) 2250\ Tik, B54F 2 BIEMICHRAE
ZITHOHDET D,
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REER

A&

7K

(1) ZKEKZE KR E T HERFIK
(BRKEZER<,) OXKEO

7. —HEHE KEREEICEHT I2EAFDREICEDIETELEFTHRELED D

1. K& HiE (FRISEREFBEERE2618) ITKVEIET S,

Y. EiemA A I QOEES. BIUAVEBA)DLEEEICONTIE, &

T, M= EEIZKYBRIET 5,

Z. pHiE

h. Bk

* BRR

9. BE

. BE

0. ERREIER KEEBITHRAEITEF2EOREICEIDEELEFBRKEN
EDHLEREBIERRUEERBIEROREAE (FRISEE
EFBEETRESE) ICKYBIET S,

B &

— BREIEB (1) [22ULWTIE, FFKENHDIGFEICIE. TORMILICHEREZEITO,

(2) FRKBEIZRELEWHE
KEFEKRES HERFIKDIKE

7. ERKEARETNE
KERENEE

KEEEICEHT I2ETOREICRIEELEFBRENEDH S
AEICIYAES B,

1. BEREIER

KEEITRAETRE2EDORE LR IESEEFTBAENE
HEHERERBERR VS RBEROREAEICIYAET 5,

& &
— 7. OIEEH. [HHEY
230ETDH, COFAIC

(EFM#HRR (TOC) NE)] £HHDIL THEEYMF] LHAER
BWT, YU AHVEBHYDLERBEE, BEACEIYVIES 5.

(3) EAKEKEKZEKRE
THIEEERS ) RUERK
BICERYLEBEWHPKEEZK
TRETHEFKDEKDKE

. —HRHE

K&

B A 4>

SR

Y (A8 RE
(TOC) ME)

pHIE

IR

KX

BE

N S

EE

KEEEICEHT I2ETOREICRIEELEFBARENEDH S
FEICKYBIES B,

T

%

BERKEICEE LBEVWHFKEEZKEL T HIHHKDFEKDKEDKREICH>TIE, I.
DIERH, [HHY) (£FHKREK (TOC) NE)] LHHDIE TEEYE) LHEABZHED
EFT B, COBBIZEWNT, BYUAVEAYDLEBEX, BEXRIZEYAET S,

(4) #RAKDKE

7. pHiE KEREZICHT LETOREICEDEELEFBHBREAED D
1. BR% AEICEIYRAES B,
7. S8 BRICE-T, &8, BY., BILFOREZHEND,
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I. XBE KEEEICHET 28N EECESEEEEMAENED S
7K HEIZEYRET B,
| |4 BEEBESR KEEBITREE 1R E2EOREI R S EEHBAENT
HHEHBRBERR VAR BERORESRICEYRIET 2,
(5) BREIKICRES Dick - 2218
| [7. BKENEE HBIKERONB ORI KIENT Z SHRT 5(E. EEORE.
B 4. #BEERRE BRI EREEEDEEIOVTARS,
E . FRRE
g | (6) MAKICEET B3R - BiE| MBONEOEKEZORBESRT 5EFD. HEORNESE
DEFFIZDODNNTIEARS,
B3 FROIFER., A I, fEE RS L OEEE O OB BRI R D F R R LT

1

FREDIEER, A X AR B & O O ih O BT AR D PAERBE T AL 1E I

REDOEMIIBT HAEHA Z &2, AEROLEMDO LB T2,

BREEH 2 O#
” (1) KiFFROENE KiFRRIE. EHICTbh TS &,
| (2 WKOBKES B EFORKEIKEIC, BOPRFMEBEL TR &, F=.
2] FZKESKEDRIfm(E, BAOEFICKYEENBINLTLVEWNI &,
'%3 (3) HRkDEER - i BIKKE. MBKEFORER - BB, MEFHG CEYIZH
- BELTLBTE,
M| (@) *X3, HEERSE | REKMRICAXI FEEREQEBNBHONAN &,
E S
%) 6) . WFome NAOESF. EE/3+TRE. WIORSIE. TRETSH
i 2HONLEFELLY,
ga| 6 BREACEY (7) BEREOEREOEHE. BAEMEBRIANI L,
# (1) AHEOBRANEEIL. BERVEEIMEBILL,

2

1 ORI A RAED RGN 2 AT 5720, WEROLEMIZIG T HAHHE Z L&

(. REOHEWNHGT 2 HFENT N L AFEL EOFIEC LY BAEA (1) 250
TiE, 74 3l REHERE (2) ~ (6) IZOWTIE, B7F 1 BIEMICHRELZITS b

DET B,
& | () ABROERE BRAERUEREREEC L YHAND.
2% [ 2 WAOHKES RKDHKEED 5 DHKRRER D,

D | @) HkOMmE - BiE | Bkl #EKEEOMEE - RiE0 5 OPARREEAND.
BE | (0 *X3, HAETRE | X3, HETREOLRICE LT, ZOLR. FHOEEER
HE UZOREFEANS.

e

FIICENE M. WTOBARRERNS.

D % _ ] _
&0 | (6 BRACEY PE. REORER. RRREMEEEML TS,
E
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B4 KK — VTR D IR A A S
1 KK T — VIR D B AR L U T, RFEOEMICIB T 2MEHEED Z L2, FED
oLy L35,

BEIER xEO%
(1) ERERBIER 04mg/QULLETHDZ L, Ff-. 10mg/QUTTHDZ ENE
FLLY,
(2) pH{E 58U EBBLTTHSDZ &,
K (3) K& BREIhAGWNI E,
(4) —REHE 1meR2000 0 =—LTFTHBZ &,
(5) A= BIYUAUEBADILEBEL LTI 2mg/QUTTHSZ &,
"6 B2 JELTFCHEHC L,
(7) #rYyNOrAE Y 02mg/ QAT THAHAZ EMNEFE LLY,
(8) fAIR ABEEDNIEK BERABEEOHOICEITHEEL. 05FEUTTHSZ &,
Fr. O1ELUTTHAZ ENEFELLY,
(9) T—IARKDOEERRE | (7) T—ILKIE, EHMIZLKkTEEELHIC, BRMNT
nctwsle,
(€) KEFABEXR(LZKEZRITIEEIE. mABRRUVERE
EHIMIZITS 2 &,
(10) HERBRUZOERKR| (7) BRAMERADIGEE. AHDEHE. 2BEENFERV
Z OBEHEN., T BERUVARAERICLELTHRT
HY. TOBEIERIZTHOATNSZ &,
5 (€) VI NEBERBRITEINMENERFERTIHEEE. £
B DEBEHIEEICITHN TSI &,
o | () EERERUTOEEKR| (7) BRFOEEIL. REEREST ~) VLK, REEREND
i WO LRFERIEA VST RLBOVTANTH D &,
D (1) BRFNDFALNESEIAXTHSEEIE. TOEELE
@ EIThhTWS I &,
®| (12) BRT—
A& 7. ERPOZBbkE 1500ppm A TAYEE L LY,
1. ZREDIEFRAR 0.5ppmU THAEFE L LY,
. KTERE 200Ix LA EASEEFE L LY,
B &
— BREIEB (9) I22LWTIE, FERENTWNEEICIX, FEEHIET 516, ARICIELL
Lk L., KBISERNTONA TSI E, COBE. BEWVMEZRETHIEMNEFLLY,
Tz, T—ILKEEHKT HBICIE, BRNCEZBERZREEICL. TORRETOIE.
WY GRNENfTHOA TS Z &,

2 1 OFREREEAEEEOERRIE WET S0, KROEMICIBIT 5 RAHA =&
2. [AROLRHGT 2 HEXNLTZn ERIFEU EoFEIZEY  m&EHEE (1) ~ (6)
COWTIE, B OREN 30 BUANIZ LI 1, REEE (7) DWW i, {6 A
HOWE 2RI 1 2L, MAEE (8) ~ (12) & oW TiE, #74F 1 BIESICH
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CAT3”

For use by medical professionals only

Name Date/Time of Injury:
Date of Assessment:

What is the SCAT3?'

The SCAT3 is a standardized tool for evaluating injured athletes for concussion
and can be used in athletes aged from 13 years and older. It supersedes the orig-
inal SCAT and the SCAT2 published in 2005 and 2009, respectively?. For younger
persons, ages 12 and under, please use the Child SCAT3. The SCAT3 is designed
for use by medical professionals. If you are not qualified, please use the Sport
Concussion Recognition Tool'. Preseason baseline testing with the SCAT3 can be
helpful for interpreting post-injury test scores.

Specific instructions for use of the SCAT3 are provided on page 3. If you are not
familiar with the SCAT3, please read through these instructions carefully. This
tool may be freely copied in its current form for distribution to individuals, teams,
groups and organizations. Any revision or any reproduction in a digital form re-
quires approval by the Concussion in Sport Group.

NOTE: The diagnosis of a concussion is a clinical judgment, ideally made by a
medical professional. The SCAT3 should not be used solely to make, or exclude,
the diagnosis of concussion in the absence of clinical judgement. An athlete may
have a concussion even if their SCAT3 is “normal”.

What is a concussion?

A concussion is a disturbance in brain function caused by a direct or indirect force
to the head. It results in a variety of non-specific signs and/or symptoms (some
examples listed below) and most often does not involve loss of consciousness.
Concussion should be suspected in the presence of any one or more of the
following:

- Symptoms {e.g., headache), or

- Physical signs (e.g., unsteadiness), or

- Impaired brain function {e.g. confusion) or

- Abnormal behaviour (e.g., change in personality).

SIDELINE ASSESSMENT

Indications for Emergency Management

NOTE: A hit to the head can sometimes be associated with a more serious brain
injury. Any of the following warrants consideration of activating emergency pro-
cedures and urgent transportation to the nearest hospital

- Glasgow Coma score less than 15

- Deteriorating mental status

- Potential spinal injury

- Progressive, worsening symptoms or new neurologic signs

Potential signs of concussion?

If any of the following signs are observed after a direct or indirect blow to the
head, the athlete should stop participation, be evaluated by a medical profes-
sional and should not be permitted to return to sport the same day if a
concussion is suspected.

Any loss of cansciousness? Y N
“If so, how long?”

Balance or motor incoordination (stumbles, slow/laboured movements, etc.}? Y N
Disorientation or confusion (inability to respond apprapriately to questions)? Y N
Loss of memory: A N
“If so, how long?”

“Before or after the injury?"

Blank or vacant look: Y N
Visible facial injury in combination with any of the above: ¥ N

SCAT3 SPORT CONCUSSION ASSESMENT TOOL 3 | PAGE 1
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Sport Concussion Assessment Tool - 3rd Edition

Examiner:

n Glasgow coma scale (GCS)

Best eye response (E)

No eye opening

Eye opening in response to pain
Eye opening to speech

b w N =

Eyes opening spontanecusly
Best verbal response (V)
No verbal response
Incomprehensible sounds
Inappropriate words
Confused

Oriented

moB wN =

Best motor response (M)
No motor response
Extension to pain
Abnormal flexion to pain
Flexion/Withdrawal to pain
Localizes to pain

L= T R

QObeys commands
Glasgow Coma score (E + V + M) of 15

GCS should be recarded for all athletes in case of subsequent deterioration

Maddocks Score?

“lam going to ask you a few questions, please listen carefully and give your best effort.”
Modified Maddocks questions (1 point for each correct answer)
What venue are we at today?

Which half is it now?

Whao scored last in this match?

What team did you play last week/game?

= o = =l e

Did your team win the last game?
Maddocks score

Maddacks score is validated for sideline diagnosis of concussion only and is not used for serial testing.

Notes: Mechanism of Injury ("tell me what happened"?):

Any athlete with a suspected concussion should be REMOVED
FROM PLAY, medically assessed, monitored for deterioration
(i.e., should not be left alone) and should not drive a motor vehicle
until cleared to do so by a medical professional. No athlete diag-
nosed with concussion should be returned to sports participation
on the day of Injury.

© 2013 Concussion in Sport Group
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BACKGROUND

Name: Date:

Examiner:

Sport/team/school: Date/time of injury:

Age: Gender: M F
Years of education completed:

Dominant hand: right left neither

How many concussions do you think you have had in the past?
When was the mast recent concussion?
How long was your recovery from the most recent concussion?

Have you ever been hospitalized or had medical imaging done for Y N
a head injury?

Have you ever been diagnosed with headaches or migraines? Y N
Do you have a learning disability, dyslexia, ADD/ADHD? Y )
Have you ever been diagnosed with depression, anxiety Y N
or other psychiatric disorder?

Has anyone in your family ever been diagnosed with Y N
any of these problems?

Avre you on any medications? If yes, please list: Y N

SCAT3 to be done in resting state. Best done 10 or more minutes post excercise.

SYMPTOM EVALUATION

a How do you feel? l

“You should score yourself on the following symptoms, based on how you feel now”.

none mild moderate severe
Headache

“Pressure in head”
Neck Pain

MNausea or vomiting
Dizziness

Blurred vision

Balance problems
Sensitivity to light
Sensitivity to naise
Feeling slowed down
Feeling like “in a fog*
"Don't feel right”
Difficulty concentrating
Difficulty remembering
Fatigue or low energy
Confusion

Drowsiness

Trouble falling asleep
More emotional
Irritability

Sadness

= a2 ol 2 e ol e e e e ala e el e e e e a e e e
MR N NN NN NRNNRNNRNRNRNRRNNN N NN
Wl W Ww W W W Ww W W W W W W W W W W W W w
B R EE R R EE R PR R E R EREEE R R EBEBREBE
(O AT R R, R T R RV NV AT, RV R, T, BT, RV RV, NV B, BT R I BT )
=2 B = U = I = S = = R = R = = R = A R+ A = B = = R = N = = B = B = )= R = ]

Nervous or Anxious

Total number of symptoms (Maximum possible 22)
Symptom severity score (Maximum possible 132)

Do the symptoms get worse with physical activity? Y N
Do the symptoms get worse with mental activity? Y N
self rated self rated and clinician monitored

clinician interview self rated with parent input

Overall rating: If you know the athlete well prior to the injury, how different is
the athlete acting compared to his/her usual self?

Please circle one response:

no different very different unsure N/A

Scoring on the SCAT3 should not be used as a stand-alone method
to diagnose concussion, measure recovery or make decisions about
an athlete’s readiness to return to competition after concussion.
Since signs and symptoms may evolve over time, it is important to
consider repeat evaluation in the acute assessment of concussion.

SCAT3 SPORT CONCUSSION ASSESMENT TOOL 3 | PAGE 2

260

COGNITIVE & PHYSICAL EVALUATION

Cognitive assessment

Standardized Assessment of Concussion (SAC)*

Orientation (1 point for each correct answer)
What month is it?

What is the date today?

What is the day of the week?

What year is it?

What time is it right now? (within 1 hour)

=== 1=

Orientation score of 5

Immediate memory

List Trial 1 Trial 2 Trial 3 Alternative word list
elbow 0 1 0 1 0 1 candle baby finger
apple 0 1 0 1 0 1 paper monkey  penny
carpet 0 1 0 1 0 1  sugar perfume  blanket
saddle 0 1 0o 1 0 1 sandwich  sunset lernon
bubble 0 1 0 1 0 1  wagon iron insect
Total

Immediate memory score total of 15
Concentration: Digits Backward

List Trial 1 Alternative digit list
4-93 0 1 629 5-2-6 4-1-5

3-8-1-4 0 1 3279 1-7-9-5 4-9-6-8
6-2-9-7-1 0 1 1-5-2-8-6 3-8-5-2-7 6-1-8-4-3
7-1-8-4-6-2 0 1 5-3-9-1-4-8 8-3-1-9-6-4 7-2-4-8-5-6
Total of 4

Concentration: Month in Reverse Order (1 pt. for entire sequence correct)
Dec-Nov-0ct-Sept-Aug-Jul-Jun-May-Apr-Mar-Feb-Jan 0 1

Concentration score of 5

Neck Examination:

Range of motion Tenderness  Upper and lower limb sensation &strength

Findings:

Balance examination
Do one or both of the following tests
Footwear (shoes, barefoot, braces, tape, etc.)

Modified Balance Error Scoring System (BESS) testing®

Which foot was tested (i.e. which is the non-deminant foot) Left Right
Testing surface (hard floor, field, etc.)

Condition

Double leg stance: Errors
Single leg stance (non-dominant foot): Errors
Tandem stance (non-dominant foot at back): Errors
And/Or

Tandem gait®”

Time (best of 4 trials): seconds

Coordination examination

Upper limb coordination

Which arm was tested Left Right
Coordination score of 1
SAC Delayed Recall*

Delayed recall score of 5

© 2013 Concussion in Sport Group
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INSTRUCTIONS

Words in Italics throughout the SCAT3 are the instructions given to the athlete by
the tester.

Symptom Scale

“You should score yourself on the following symptoms, based on how you feel now".

To be completed by the athlete. In situations where the symptom scale is being
completed after exercise, it should still be dene in a resting state, at least 10 minutes
post exercise.

For total number of symptoms, maximum possible is 22.

For Symptom severity score, add all scores in table, maximum possible is 22x6=132

SAC*

Immediate Memory

“l am going to test your memory. | will read you a list of words and when | am done, repeat
back as many words as you can remember, in any order.”

Trials 2&3:

“l.am going to repeat the same list again. Repeat back as many words as you can remember in
any order, even if you said the word before.”

Complete all 3 trials regardless of score on trial 1&2. Read the words at a rate of one per second.
Score 1 pt. for each correct response. Total score equals sum across all 3 trials. Do not inform
the athlete that delayed recall will be tested.

Concentration

Digits backward

“l am going to read you a string of numbers and when | am done, you repeat them back to
me backwards, in reverse order of how | read them to you. For example, if [ say 7-1-, you
would say 9-1-7.*

If correct, go 1o next string length. If incorrect, read trial 2. One point possible for each string
length. Stop after incarrect on both trials, The digits should be read at the rate of one per second,

Meonths in reverse order
“Now tell me the months of the year in reverse order. Start with the last month and go
backward. So you'll say December, November ... Go ahead”

1 pt. for entire sequence correct

Delayed Recall

The delayed recall should be performed after completion of the Balance and Coor-
dination Examination.

“Do you remember that list of words | read a few times earfier? Tell me as many words from the
list as you can remember in any order.”

Score 1 pt. for each correct response

Balance Examination
Modified Balance Error Scoring System (BESS) testing®

This balance testing is based on a modified version of the Balance Error Scoring
System (BESS)®. A stopwatch or watch with a second hand is required for this testing.

“l am now going to test your balance. Please take your shoes off, roll up your pant legs above
ankle (if applicable), and remove any ankle taping (if applicable). This test will consist of three
twenty second tests with different stances.”

(a) Double leg stance:

“The first stance is standing with your feet together with your hands on your hips and with
your eyes closed. You should try to maintain stability in that position for 20 seconds. | will be
counting the number of times you move out of this position. | will start timing when you are
set and have closed your eyes.”

(b) Single leg stance:

“If you were to kick a ball, which foot would you use? (This will be the dominant foot] Now
stand on your non-dominant foot. The dominant leg should be heid in approximately 30 de-
grees of hip flexion and 45 degrees of knee flexion. Again, you should try to maintain stability
for 20 seconds with your hands on your hips and your eyes closed. | will be counting the
number of times you move out of this position. If you stumble out of this position, open your
eyes and return to the start position and continue balancing. | will start timing when you are
set and have closed your eyes.”

() Tandem stance:

“Now stand heel-to-toe with your non-dominant foot in back. Your weight should be evenly
distributed across both feet. Again, you should try to maintain stability for 20 seconds with
your hands on your hips and your eyes closed. | will be counting the number of times you
move out of this position. If you stumble out of this position, open your eyes and return to
the start position and continue balancing. | will start timing when you are set and have closed
your eyes.”
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Balance testing - types of errors

1. Hands lifted off iliac crest

2. Opening eyes

3. Step, stumble, or fall

4. Moving hip into > 30 degrees abduction
5. Lifting forefoot or heel

6. Remaining out of test position > 5 sec

Each of the 20-second trials is scored by counting the errors, or deviations from
the proper stance, accumulated by the athlete. The examiner will begin counting
errors only after the individual has assumed the proper start position. The modified
BESS is calculated by adding one error peint for each error during the three
20-second tests. The maximum total number of errors for any single con-
dition is 10. If a athlete commits multiple errors simultaneously, only ane error is
recorded but the athlete should quickly return to the testing position, and counting
should resume once subject is set. Subjects that are unable to maintain the testing
pracedure for a minimum of five seconds at the start are assigned the highest
possible score, ten, for that testing condition.

OPTION: For further assessment, the same 3 stances can be performed on a surface
of medium density foam (e.g., approximately 50cmx40cmx6cm).

Tandem Gait®’

Participants are instructed to stand with their feet together behind a starting line (the test is
best done with footwear removed). Then, they walk in a forward direction as quickly and as
accurately as possible along a 38mm wide (sports tape), 3 meter line with an alternate foot
heel-to-toe gait ensuring that they approximate their heel and toe on each step. Once they
cross the end of the 3m line, they turn 180 degrees and return to the starting point using the
same gait. A total of 4 trials are done and the best time is retained. Athletes should complete
the test in 14 seconds. Athletes fail the test if they step off the line, have a separation between
their heel and toe, or if they touch or grab the examiner or an object. In this case, the time is
not recorded and the trial repeated, if appropriate.

Coordination Examination

Upper limb coordination

Finger-to-nose (FTN} task:

“l am going to test your coordination now. Please sit comfortably on the chair with your eyes
open and your arm feither right or left) outstretched (shoulder flexed to 90 degrees and elbow
and fingers extended), pointing in front of you. When [ give a start signal, { would like you to
perform five successive finger to nose repetitions using your index finger to touch the tip of
the nose, and then return to the starting position, as quickly and as accurately as possible.”

Scoring: 5 correct repetitions in < 4 seconds = 1
Note for testers: Athletes fail the test if they do not touch their nase, do not fully extend their elbow
or do not perform five repetitions. Failure should be scored as 0.
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ATHLETE INFORMATION

Any athlete suspected of having a concussion should be removed
from play, and then seek medical evaluation.

Signs to watch for

Problems could arise aver the first 24-48 hours. The athlete should not be left alone
and must go to a hospital at once if they:

- Have a headache that gets warse

- Are very drowsy or can't be awakened

- Can't recognize people or places

- Have repeated vomiting

- Behave unusually or seem confused; are very irritable
- Have seizures (arms and legs jerk uncontrollably)

- Have weak or numb arms or legs

- Are unsteady on their feet; have slurred speech
Remember, it is better to be safe.

Consult your doctor after a suspected concussion.

Return to play

Athletes should not be returned to play the same day of injury.
When returning athletes to play, they should be medically cleared and then follow
a stepwise supervised program, with stages of progression.

For example:

Rehabilitation stage  Functional exercise at each stage Objective of each stage
of rehabilitation

o activity Physical and cognitive rest Recovery

Light aerobic exercise  Walking, swimming or stationary cycling
keeping intensity, 70 % maximum predicted
heart rate. No resistance training

Increase heart rate

Sport-specific exercise  Skating drills i ice hockey, running drills in

saccer. No head impact activities

Add movement

Non-contact

Scoring Summary:

Test Domain

Number of Symptoms of 22
Symptom Severity Score of 132
Orientation of 5
Immediate Memory of 15
Concentration of 5
Delayed Recall of 5

SAC Total
BESS (tatal errors)
Tandem Gait (seconds)
Coordination of 1

Score

Date: Date: Date:

Progression 1o more complex training drills,
eg passing drills in faatball and ice hockey.
May start progressive resistance training

training drills

Full contact practice  Following medical clearance participate in

normal training activities

Exercise, coordination, and
cognitive load

Restore confidence and assess
functional skills by coaching staft

Notes:

Return to play Normal game play

There should be at least 24 hours (or longer) for each stage and if symptoms recur
the athlete should rest until they resclve once again and then resume the program
at the previous asymptomatic stage. Resistance training should only be added in the
later stages.

If the athlete is symptomatic for more than 10 days, then consultation by a medical
practitioner who is expert in the management of concussion, is recommended.

Medical clearance should be given before return to play.

CONCUSSION INJURY ADVICE

Patient'sname
(To be given to the person monitoring the concussed athlete)

Date/time of injury
This patient has received an injury to the head. A careful medical examination has

been carried out and na sign of any serious complications has been found. Recovery
time is variable across individuals and the patient will need monitoring for a further
period by a responsible adult. Your treating physician will provide guidance as to
this timeframe.

Date/time of medical review

Treatingphysician

If you notice any change in behaviour, vomiting, dizziness, worsening head-
ache, double vision or excessive drowsiness, please contact your doctor or
the nearest hospital emergency department immediately.

Other important points: .

- Rest (physically and mentally), including training or playing sports
until symptoms resolve and you are medically cleared
- No alcohol
- No prescription or non-prescription drugs without medical supervision.
Specifically
No sleeping tablets
Do not use aspirin, anti-inflammatory medication or sedating pain killers
- Do not drive until medically cleared
- Do not train or play sport until medically cleared

Clinic phone number Contact details or stamp

SCAT3 SPORT CONCUSSION ASSESMENT TOOL 3 | PAGE 4 © 2013 Concussion in Sport Group
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Child-SCAT3" B

Sport Concussion Assessment Tool for children ages 5 to12 years

For use by medical professionals only

What is childSCAT3?"

The ChildSCAT3 is a standardized tool for evaluating injured children for concussion and can
be used in children aged from 5 to 12 years. It supersedes the original SCAT and the SCAT2
published in 2005 and 2009, respectively?. For older persons, ages 13 years and over, please
use the SCAT3, The ChildSCAT3 is designed for use by medical professionals. If you are not
qualified, please use the Sport Concussion Recognition Tool'. Preseason baseline testing with
the ChildSCAT3 can be helpful for interpreting post-injury test scores.

Specific instructions for use of the ChildSCAT3 are provided en page 3. If you are not familiar with
the ChildSCAT3, please read through these instructions carefully. This tool may be freely copied in
its current form for distribution to individuals, teams, groups and organizations. Any revision and
any reproduction in a digital form require approval by the Concussion in Sport Group.

NOTE: The diagnasis of a concussion is a clinical judgment, ideally made by a medical professional.
The ChildSCAT3 should not be used solely ta make, or exclude, the diagnosis of concussion in the ab-
sence of clinical judgement. An athlete may have a concussion even if their ChildSCAT3 is “normal”

What is a concussion?
A concussion is a disturbance in brain function caused by a direct or indirect force to the head.
It results in a variety of non-specific signs and/or symptoms (like those listed below) and mast
often does not involve loss of consciousness. Concussion should be suspected in the presence
of any one or more of the following:

-Symptoms (e.g., headache), or

-Physical signs (e.g., unsteadiness), or

-Impaired brain function (e.g. confusion) or

-Abnormal behaviour (e.g., change in personality).

SIDELINE ASSESSMENT

Indications for Emergency Management

NOTE: A hit to the head can sometimes be associated with a mare severe brain
injury. If the concussed child displays any of the following, then do not proceed
with the ChildSCAT3; instead activate emergency procedures and urgent trans-
portation to the nearest hospital:

- Glasgow Coma score less than 15

- Deteriorating mental status

- Potential spinal injury

Progressive, worsening symptoms or new neurologic signs
- Persistent vomiting

- Evidence of skull fracture

- Post traumatic seizures

- Coagulopathy

- History of Neurosurgery (eg Shunt)

- Multiple injuries

Potential signs of concussion?

If any of the following signs are observed after a direct or indirect blow to the
head, the child should stop participation, be evaluated by a medical professional
and should not be permitted to return to sport the same day if a concussion
is suspected.

Any loss of consciousness? ¥ N
“If so, how long?”

Balance or motor incoordination (stumbles, slow/ laboured movements, etc.)? Y N
Disorientation or confusion (inability to respond appropriately to questions)? Y N
Loss of memory: Y N
“If s0, how long?”

"Befare or after the injury?*

EBlank or vacant look: Y N
Visible facial injury in combination with any of the above: ¥ N

Sideline Assessment — child-Maddocks Score?
“I. am going to ask you a few questions, please listen carefully and give your best effort.”

Modified Maddocks questions (1 point for each correct answer)

Where are we at now? 1
Is it before or after lunch?

What did you have last lesson/class?

==l ==

1
1
What is your teacher’s name? 1

Child-Maddocks scare is for sideline diagnasis of cancussion only and is not used for serial testing.

child-Maddocks score

Glasgow coma scale (GCS)
Best eye response (E)

No eye opening

Eye opening in response to pain

Eye opening to speech

Eyes opening spontaneously

AWM =

Best verbal response (V)
No verbal response
Incomprehensible sounds
Inappropriate words
Confused

Oriented

(€ RRF SO PYRRT NI

Best motor response (M)
No motor response
Extension to pain
Abnormal flexion to pain
Flexion/Withdrawal to pain
Localizes to pain

o R W N =

QObeys commands

Glasgow Coma score (E + V + M) of 15

GCS should be recarded for all athletes in case of subsequent deterioration.
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Any child with a suspected concussion should be REMOVED
FROM PLAY, medically assessed and monitored for deterioration
(i.e., should not be left alone). No child diagnosed with concussion
should be returned to sports participation on the day of Injury.

BACKGROUND

MName: Date/Time of Injury:

Examiner: Date of Assessment:
Sport/team/schoal:

Age: Gender: M F

Current school year/grade:
Dominant hand: right left neither
Mechanismof Injury(“tellmewhathappened~7):

For Parent/carer to complete:

How many concussions has the child had in the past?

When was the most recent concussion?

How long was the recovery from the most recent concussion?

Has the child ever been hospitalized or had medical imaging Y N
done (CT or MRI) for a head injury?

Has the child ever been diagnosed with headaches or migraines? Y N
Does the child have a learning disability, dyslexia, Y N
ADD/ADHD, seizure disorder?

Has the child ever been diagnosed with depression, v N
anxiety or other psychiatric disorder?

Has anyone in the family ever been diagnosed with Y N
any of these problems?

Is the child on any medications? If yes, please list: Y N

@ 2013 Concussion in Sport Group
263

- 125 -




Downloaded from bjsm.bmj.com on March 22, 2014 - Published by group.bmj.com

SYMPTOM EVALUATION

COGNITIVE & PHYSICAL EVALUATION

Child report
Name: never rarely sometimes often
| have trouble paying attention 0 1 2 3

| get distracted easily

| have a hard time concentrating

| have problems remembering what people tell me:
| have problems following directions

| daydream too much

| get confused

I forget things

I have problems finishing things

| have trouble figuring things out

It's hard for me to learn new things

| have headaches

| feel dizzy

| feel like the room is spinning

| feel like I'm going to faint

Things are blurry when | look at them

| see double

| feel sick to my stomach

I get tired a lot

1 get tired easily

=1=121212 1211212 12 = 112 Il E Ll E 1 e
NN NN NRNN RN NRN NN NN NN RN
W W W W W W W W W W W W W W W W W W

Total number of symptoms (Maximum possible 20}
Symptom severity score (Maximum possible 20x3 = 60)

self rated clinician interview self rated and clinician monitored

Parent report

The child
has trouble sustaining attention

never rarely sometimes often

2 3

o

Is easily distracted

has difficulty concentrating

has problems remembering what he/she is told
has difficulty follewing directions
tends to daydream

gets confused

is forgetful

has difficulty completeing tasks

has poor problem solving skills

has problems learning

has headaches

feels dizzy

has a feeling that the room is spinning
feels faint

has blurred vision

has double vision

experiences nausea

gets tired a lot

gets tired easily

NN RN NN N NN RN RNRNRNNNRNNN
Wow oW W W W w W W W W W W W W W W

O 0O 00000000000 0000 oo

Total number of symptoms (Maximum possible 20)
Symptom severity score (Maximum possible 20x3 =60)

Do the symptoms get worse with physical activity? ¥ N
Do the symptoms get worse with mental activity? Y N

parent self rated clinician interview parent self rated and clinician monitared

Overall rating for parent/teacher/coach/carer to answer.

How different is the child acting compared to his/her usual self?

Please circle one response:
no different N/A

very different unsure

Name of person completing Parent-report:

Relationship to child of person completing Parent-report:

Scoring on the ChildSCAT3 should not be used as a stand-alone meth-
od to diagnose concussion, measure recovery or make decisions about
an athlete’s readiness to return to competition after concussion.

CHILD-SCAT3 SPORT CONCUSSION ASSESMENT TOOL 3 | PAGE 2
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Cognitive assessment

Standardized Assessment of Concussion - Child Version (SAC-C)*

Orientation (1 point for each correct answer)
What month is it?

What is the date today?

What is the day of the week?

What year is it?

o oo o

Orientation score of 4

Immediate memory

List Trial 1 Trial 2 Trial 3 Alternative word list

elbow 0 1 0 1 0 1 candle baby finger
apple 0 1 0 1 0 1 paper mankey  penny
carpet 0 1 0 1 0 1 sugar perfume  blanket
saddle [ 0 1 0 1 sandwich  sunset lemon
bubble 0 1 0 1 0 1 wagon iron insect
Total

Immediate memory score total of 15
Concentration: Digits Backward

List Trial 1 Alternative digit list
6-2 0 1 52 4-1 4-9
4-9-3 0 1 629 5-2-6 4-1-5
3-8-1-4 0 1 3-2-79 1-7-8-5 4-9-6-8
6-2-9-7-1 0 1 1-5-2-8-6 3-8-5-2-7 6-1-8-4-3
7-1-8-4-6-2 0 1 5-3-9-1-4-8 8-3-1-9-6-4 7-2-4-8-5-6
Total of 5
Concentration: Days in Reverse Order (1 pt. for entire sequence correct)
Sunday-Saturday-Friday-Thursday-Wednesday- 0 1
Tuesday-Monday
Concentration score of6

Neck Examination:

Range of motion Tenderness  Upper and lower limb sensation & strength

Findings:

Balance examination

Do one or both of the following tests

Footwear (shoes, barefoot, braces, tape, etc.)

Modified Balance Error Scoring System (BESS) testing®
Which foot was tested (i.e. which is the non-dominant faot) Left

Testing surface (hard floor, field, etc.)

Right

Condition
Double leg stance: Errors

Tandem stance (non-dominant foot at back): Errors

Tandem gait®’
Time taken to complete (best of 4 trials): seconds

If child attempted, but unable to complete tandem gait, mark here

Coordination examination
Upper limb coordination

Which arm was tested Left Right

of 1

Coordination score

SAC Delayed Recall*

Delayed recall score

Since signs and symptoms may evolve over time, it is important to
consider repeat evaluation in the acute assessment of concussion.
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INSTRUCTIONS

Words in Italics throughout the ChildSCAT3 are the instructions given to the child
by the tester.

Sideline Assessment - child-Maddocks Score

To be completed on the sideline/in the playground, immediately following concus-
sion. There is no requirement to repeat these guestions at follow-up.

Symptom Scale®

In situations where the symptom scale is being completed after exercise, it should
still be done in a resting state, at least 10 minutes post exercise.

On the day of injury
- the child is to complete the Child Report, according to how he/she feels now.

On all subsequent days

- the child is to complete the Child Report, according to how he/she feels today,
and

- the parent/carer is to complete the Parent Report according to how the child has
been over the previous 24 hours.

Standardized Assessment of Concussion —
Child Version (SAC-C)*

Orientation

Ask each question on the score sheet. A correct answer for each question scores 1 paoint. If the
child does not understand the question, gives an incorrect answer, or no answer, then the score for
that question is 0 points.

Immediate memory
*l am going to test your memory. | will read you a list of words and when | am done, repeat
back as many words as you can remember, in any order.”

Trials 2&3:

“1.am gaing to repeat the same list again. Repeat back as many words as you can remember in
any order, even if you said the word before.”

Complete all 3 trials regardless of score on trial 182, Read the words at a rate of one per second.
Score 1 pt. for each correct response. Total score equals sum across all 3 trials. De not inform
the child that delayed recall will be tested.

Concentration

Digits Backward:

“l am going to read you a string of numbers and when | am done, you repeat them back to
me backwards, in reverse order of how | read them to you. For example, if | say 7-1, you would
say 1-7

If correct, go to next string length. If incorrect, read trial 2. One point possible for each string
length. Stop after incorrect on both trials. The digits should be read at the rate of one per second.

Days in Reverse Order:

“Now tell me the days of the week in reverse order. Start with Sunday and go backward, 5o
you'll say Sunday, Saturday ... Go ahead”

1 pt. for entire sequence correct

Delayed recall

The delayed recall should be performed after completion of the Balance and Coor-
dination Examination.

“Do you remember that list of words [ read a few times earfier? Tell me as many words from the
list as you can remember in any order.”

Circle each word correctly recalled. Total score equals number of words recalled.

Balance examination

These instructions are to be read by the person administering the childSCAT3, and each balance task
should be demonstrated to the child. The child should then be asked to copy what the examiner
demonstrated

Modified Balance Error Scoring System (BESS) testing®

This balance testing is based on a modified version of the Balance Error Scoring
System (BESS)®. A stopwatch or watch with a second hand is required for this testing.

“l am now going to test your balance. Please take your shoes off, roll up your pant legs above
ankle (if applicable), and remove any ankle taping (if applicable). This test will consist of two
different parts.”

(a) Double leg stance:

The first stance is standing with the feet together with hands on hips and with eyes closed. The
child should try to maintain stability in that position for 20 seconds. You should inform the child
that you will be counting the number of times the child moves out of this position. You should
start timing when the child is set and the eyes are closed

(b) Tandem stance:

Instruct the child to stand heel-to-toe with the non-dominant foot in the back. Weight should
be evenly distributed across both feet. Again, the child should try to maintain stability for 20
seconds with hands on hips and eyes closed. You should inform the child that you will be
counting the number of times the child moves out of this position. If the child stumbles out of
this pasition, instruct himfher to open the eyes and return to the start position and continue
balancing. You should start timing when the child is set and the eyes are closed.

CHILD-SCAT3 SPORT CONCUSSION ASSESMENT TOOL 3 | PAGE 3

Balance testing - types of errors - Parts (a) and (b)

1. Hands lifted off iliac crest

2. Opening eyes

3. Step, stumble, or fall

4. Moving hip into > 30 degrees abduction
5. Lifting forefoot or heel

6. Remaining out of test position > 5 sec

Each of the 20-second trials is scored by counting the errars, or deviations from the
proper stance, accumulated by the child. The examiner will begin counting errors
only after the child has assumed the proper start position. The modified BESS is
calculated by adding one error point for each error during the two 20-sec-
ond tests. The maximum total number of errors for any single condition is
10. If a child commits multiple errors simultaneously, only ane error is recorded but
the child should quickly return to the testing position, and counting should resume
once subject is set. Children who are unable to maintain the testing procedure for a
minimum of five seconds at the start are assigned the highest possible score, ten,
for that testing condition.

OPTION: For further assessment, the same 2 stances can be performed on a surface
of medium density foam (e.g., approximately 50cm x40cm x6cm).

Tandem Gait®’

Use a clock (with a second hand) or stopwatch to measure the time taken to complete this task
Instruction for the examiner — Demonstrate the following to the child:

The child is instructed to stand with their feet together behind a starting line (the test is best
done with footwear removed). Then, they walk in a forward direction as quickly and as accu-
rately as possible along a 38mm wide (sports tape), 3 meter line with an alternate foot heel-to-
toe gait ensuring that they approximate their heel and toe on each step. Once they cross the
end of the 3m line, they turn 180 degrees and return to the starting point using the same gait.
A total of 4 trials are done and the best time is retained. Children fail the test if they step
off the line, have a separation between their heel and toe, or if they touch or grab the examiner
or an object. In this case, the time is not recorded and the trial repeated, if appropriate.

Explain to the child that you will time how long it takes them to walk to the end of the line and back

Coordination examination

Upper limb coordination

Finger-to-nose (FTN) task:

The tester should demaonstrate it to the child.

" am going to test your coordination now. Please sit comfortably on the chair with your eyes
apen and your arm feither right or left) outstretched (shoulder flexed to 90 degrees and elbow
and fingers extended). When I give a start signal, | would like you to perform five successive
finger to nose repetitions using your index finger to touch the tip of the nose as quickly and
as accurately as possible.”

Scoring: 5 correct repetitions in < 4 seconds = 1

Note for testers: Children fail the test if they do not touch their nose, do not fully extend their elbow
or de not perform five repetitions. Failure should be scored as 0.
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CHILD ATHLETE INFORMATION

Any child suspected of having a concussion should be removed from
play, and then seek medical evaluation. The child must NOT return to
play or sport on the same day as the suspected concussion.

Signs to watch for

Problems could arise over the first 24-48 hours. The child should not be left alone
and must go to a hospital at once if they develop any of the following:

- Mew Headache, or Headache gets worse

- Persistent or increasing neck pain

- Becomes drowsy or can't be woken up

- Can not recognise people or places

- Has Nausea or Vomiting

- Behaves unusually, seems confused, or is irritable

- Has any seizures (arms and/or legs jerk uncontrollably)
- Has weakness, numbness or tingling (arms, legs or face)
- Is unsteady walking or standing

- Has slurred speech

- Has difficulty understanding speech or directions

Remember, it is better to be safe.
Always consult your doctor after a suspected concussion.

Return to school

Concussion may impact on the child's cognitive ability to learn at school. This must
be considered, and medical clearance is required before the child may return to
school. It is reasonable for a child to miss a day or two of school after con-
cussion, but extended absence is uncommeon. In some children, a graduated
return to school program will need to be developed for the child. The child will
progress through the return to school program provided that there is no worsening
of symptoms. If any particular activity worsens symptoms, the child will abstain from
that activity until it no longer causes symptom waorsening. Use of computers and
internet should follow a similar graduated program, provided that it does not wors-
en symptoms. This program should include communication between the parents,
teachers, and health professionals and will vary from child to child. The return to
school program should consider:

- Extra time to complete assignments/tests

- Quiet room to complete assignments/tests

- Avoidance of noisy areas such as cafeterias, assembly halls, sporting events,
music class, shop class, etc

Frequent breaks during class, homework, tests

- No more than one exam/day

Shorter assignments

Repetition/memory cues

- Use of peer helper/tutor

Reassurance from teachers that student will be supported through recovery
through accommodations, workload reduction, alternate forms of testing
Later start times, half days, only certain classes

The child is not to return to play or sport until he/she has successfully
returned to school/learning, without worsening of symptoms. Medi-
cal clearance should be given before return to play.

If there are any doubts, management should be referred to a qualified health practi-
tioner, expert in the management of concussion in children.

Return to sport

There should be no return to play until the child has successfully returned to
school/learning, without worsening of symptoms.

Children must not be returned to play the same day of injury.

When returning children to play, they should medically cleared and then follow
a stepwise supervised program, with stages of progression.

For example:
Rehabilitation ~ Functional exercise at each stage Objective of
stage of rehabilitation each stage
Mo activity Physical and cognitive rest Recovery

Light aerobic ~ Walking, swimming or stationary cycling  Increase heart rate
exercise keeping intensity, 70 % maximum pre-
dicted heart rate. No resistance training

Sport-specific ~ Skating drills in ice hockey, running drills ~ Add movement
exercise in soccer. No head impact activities

Non-contact Progression to more complex training Exercise, coordina-
training drills  drills, eg passing drills in football tion, and cognitive
and ice hockey. May start progressive load
resistance training

Full contact Following medical clearance participate  Restore confidence
practice in normal training activities and assess functional
skills by coaching staff

Return to play  Normal game play

There should be approximately 24 hours (or longer) for each stage and the child
should drop back to the previous asymptomatic level if any post-concussive symp-
toms recur. Resistance training should only be added in the later stages.

If the child is symptomatic for more than 10 days, then review by a health practi-
tioner, expert in the management of concussion, is recommended

Medical clearance should be given before return to play.

Notes:

CONCUSSION INJURY ADVICE FOR THE CHILD AND PARENTS / CARERS

(To be given to the person monitoring the concussed child)

This child has received an injury to the head. A careful medical examination has been
carried out and no sign of any serious complications has been found. It is expected
that recovery will be rapid, but the child will need manitoring for the next 24 hours
by a responsible adult.

If you notice any change in behavior, vomiting, dizziness, worsening
headache, double vision or excessive drowsiness, please call an am-
bulance to transport the child to hospital immediately.

Other important points:

- Following concussion, the child should rest for at least 24 hours.

- The child should avoid any computer, internet or electranic
gaming activity if these activities make symptoms worse

- The child should not be given any medications, including pain killers,
unless prescribed by a medical practitioner.

- The child must not return to school until medically cleared.

- The child must not return to sport or play until medically cleared.

Clinic phone number

266

Patient'sname
Date/time of injury
Date/time of medical review

Treating physician
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