RGA RegFlections

RGA's Medical Underwriting Newsletter

NEERIBELZDRIRADRE

Julianne Callaway
Assistant Actuary, Global Research and Development
RGA Reinsurance Company

Michael Hill

Senior Underwriting Consultant, U.S. Mortality Markets
RGA Reinsurance Company

HNEMBNIRIE(TBI) X BE. B AADDKEREIC
HEZRIILET, NBEOREEIZ. BEHNSEE. ZL
TEHEEMKBEE T LVWBEICRUET, BENMEE
184S (MTBI) (. —RRICHEZE FIENZHD T, 4
EHERMIBEEEDNT%E HHTVET, CN5DONE
IE B EROBENEZICOANDZcbHD. &
ENZERDBABIBE N ZEBETEZIENDHDE T, K
ETld. EBMBIZIT0RADMEMRIBEEEL X T,
CDSEDEZLHRIAMNGRIEBEREEZEZEV. $9552FA
WL ET, 2RO A KETIE. BEHIV. BITLEF
A BLURBHRAZELEFRTERELDEHZLD
ANZH IMEMIEEICE>THEZRELTWVWARADTY, 3
BREICKBAERDZVWFHCEIED S BEIESEHIC
SREEEDIEDN MO THVWEEBET. INTOAL
MEEDIRIVEE>TVET, IMBEKIBEEELC T
BETIF FEXREBERNEFLET, TNE MEN
EEI ERIR. KEFTRIES. EERRE. FE
TRIRIRIR. NMERRBYE. ZLDREERICTEERESX
BeEEKRLED,

BB

450
400
350
300
250

150 | I
% i
0 i

200
100
i fE) q&=

FRERIME
RBEHEE (ITH/EX)

NEEREEDORE

KETRETINEUEKEBEORERDSE, —&
ZUVDIRER T, 7AVNEREESHEY X —
(CDC)DREZICLD . NMEMMIBERED3IS%
UENERICKZDDOTHH. R EEWHMEN T
HPEVEEEHEDTVWET, I5IC.I5RUTD
FHRICEZ2AEBERBEREDIKS0%. £7=. 65
RULOSHEICIZNEMERKIBED60% U £
M NEBICKZBDTHBZIZENTH>TVETD,

MEEMBEORED S5, ZHBICZVLOIIBEEHE
EFWT. I5mH524mHROBVEIGZEDHTVE T,
Ffc. BRIESEHISIMBIERBBEOERFEEE 2->TW
F 9. BEERIME (FTE/ER) ICLBFHRATETNAS
TIH AMEMRBESEICED B EDEIGIE. 16.5%
EBDTVET, BEFIMBICIE. RIR—YIME P HE)K
FICEBMBEHLIENTUVET, Tlcw BITICELBHME
MEIEEIF2EDI1I0%Z HHTED. 15mH 524K
TROEBO>TVET, ?

MMEERIBE DR IEE DB0% U LA MR AN FKZ 252
& BT 35— FMKI5F2000 AW SMEERNIRIS
ICEO TR IBLHEREINTVET, 2

BICLBZBE. TBIFEEFRDELRAC B >TVE Y, T
HUCIE BREMBOmADZENEIH BRIFHICK
BHCEBDELETS%ZEEHTVET, IMBIEIIES
ICERTT 2R TRRIE. FipRIC k> TRBRDET, 15/
M5O EFREIFEFEFHR THRTUITSARMENS
<. BEnEEIFEAICLZFETIRINEBDET *

AO10A A& DTBIREK (FEmB2H) 2

45%

40%

50, ==0-14
30% 15-24
25%

20% 25-64
10%

=

. 5% =111
0%  —e=ma

Volume 30, Summer 2013



VRO #5BENCTFRIER

TR BB CFHRICEBPIMBIERIBEDOE R ZBR
KEBDE T, EBIDOURTIE FRIICEH T B0,
BANC OB BERZED R IRZR I ZEICKD.
BRIDENTEET, e, AmEIIBRREZE
BL. ECLDHEMEREDR EPHIESREZERTS
CETERADUR T ZER I 5 ENARET S, °Fia.
FHRICBVLWTIRD LR ERFEZEX. TEHZLE
RIBEICED EHDIRIZETIEZIENTE
9o Enfilld BFmRICLDMEMMBEDOELZE
RATIHN 15mH51IMDEFETIE. BEEHEDSH
BUERIRENERRNREIEGZ5HTUVET, 15N 519
RICELCBRBERICLBDIMEMERIREBORLEEIL. 2
TOFEMEICHITEFEID25EFITELF T, 2T TH
BB —hNILEDOERBICKD. BRIESHRICLDIZE
Rz KIBISRSTIENTESTLLD,

AR=YRLI)I—>3 EHICSMI2Ieilso
T ARISHMEMRIRBE DX TICE b*hi@'o 19 &
ADFETIE SMEMRARBIC LM ZZICEETS
EHDORTRDZD STcDIF. BEEFH T LI, Fit
EE N BEE, RT7—MR—F X/—E—E/L.

RAT— ’5’ « AT = ZEDMIRTOEMAZIGEICF
BI5E ENENORBISBELINIXY hEEICERY
BRNETE A RAR=YRLIUI—2aVEEICLER
BRIF FECHICE>TERD XY, KETIF. 10
MBS1ImDDEICELBIMEMEMBE E ROEEED
SVEEBIIY Y H—TH 57 4RUATOHR Tz
PIBTOEHREL>TVET, FRIF. 19 KRimD D E
DZIC L BTBIREDM AR DRRA (Lu5fl) 7o
EBDLEEZRLTVET, ChoDESZ2TED
B2 FHRICKZTBIFEDOH AR ZHHEAED60%

ZHOHTVET, T

SMEIMERHREIC K > THBARICHEIN S FHDS
5. T&D D39%HZ DHDIRALBIRENC LB HDTH O,
ENTNL2ED0.1%H 54%ZEEHTVET,

BE. 305 AU EDAL D ZR—YBEED IS RNIEE
ZHRRBRL X, MREEDERPRZERDEBEAICELST
AR=VYMEDREG P RLEZRERICBDH S C
ENTETFIH BEEOIEENELIGZEIE. FERZIE
EBL. ZEEBZHEIOANTEARERAREED X
To Ffo ZHZITORIC. MEEDHEEZER T INE
DHOET, Chid. HEZDEIFENEEEPLERD
B RCICHEERIEFT D H D TY, RIEE
IE IR TOIERDELSL D BEREHDBRERREEN
BETHHILHILICHZE DA HiRICRZ NI T,
AR=URLIUI—a IS HMEERIBE DX
I I B m. IELWETCRZEZIERAL.
iﬁ_l\xﬁ‘uﬂﬁt‘-ﬁrj%pt‘ué:ﬁ—tx j:i%‘l-é:%
NEMMIBEORER, BREE. ic. REAWICHTS
BUENDEREZR R ID N TIET, T

HEXEIL SMBIERIRBE DI X IBRDVDE DT,
HEKEIC K BDIMBIERIRE D20%H X v T RERA
ICEBHDTHBEHEETNTVET, &7 65mMU L
DHBETIZ. BERIRIMEIEIREZEL BV IN
ROEABDET, MBGEZRETZIVIIDRDEL
BZRICI3. BRRR, EXAR, B MR AERREDHD
F9. CNH5DEREIF. TBIEEFRDUXIHRDEL S
BIERHRGIC LB FHXBHIRTERDKIF EE HHTL
9.1

RAIIFHRAL T IRTORBEICEVT RENZ
BEEZESAREMENB<EBDET,

Kzk2 FiwrlDIMEEMIEEDRE

100%
90%
80%
70%

S| Hen

PRYRSMEIERHR SIS KETE
CREREPESRROVTNTD
FKEBINSTY, BFEEHK
I3 24U T DEFERBICE TS
TBIREFEDERRHL B >TVE

. 5 ¥, S5 LIREEHDS 5. 1950

60% YHBFNEICEL>TLVBEICES
50% " HEIE STeHDTHN. K10%|EHExE
40% Enf3 PHITENEDTVET, ¢
30%
o B/ ZFDth

10% B

0%

0-14 15-24 2564 65+ B&Et

>

ReFlections



MEERHBIEN RIFTREICOVT

NMEEMBBEZELDARDORFH REBNGREEZR
1122 <TARLET, L L. EDSEDKIL5%H
iR LCRIINGREEZ CREZESLICRDE T I
SRERIME DRIBIEIC L SR MIES CIEREES. 5LUT
HOE(LII. BAENBEENCELILED. REBICHT:
DikEI s BIHE N B E T,

PR ERIERE IS, RERICHMEEDERDBOEHL S
BOA. BICEFICHICD# T 5RIBAE TS, EZE
R LICEZEDR0ON T, RI\ENS15rBZEBLT
BHIERMIEDE T e TEDSEDI5% T 1FE HLL
FENALEDHARICHID. EEDIEERZZEL T, !
&HZRONSMERVBAERIIERR T, SMBIERKIE
SICEDHBNAREZZ L FHEEEEZRRICITON
TCHAZE Tl SRR DIERNZ2L . AlRZRBELICEE
I3 EEREREZECSAENROEVCENHS
MO TVWET, 2

RIT T3 RERIICIR DR SIME SRR DR &I
THRMRBBERIATOND LR >TVE T, £l
BIZAR—=VICEML. SMEERERE R/ EEICHIDR
BLICREBRD D B E . 1BIEIMBIERAE(CTE) =25
FIBVRTZEVET, Tl BEICR>TIEMMEIE
MFEDZ Mz 21T EBEICIE DDORPHEITE. B
TRBE BRERRBDIERZETZT7T —ANZR
SNET, 1516

IMEMRIEEIE. BEANBHROEEZNEEZEE S5
THEEMD H 27D BENBHBOEBEFEMNRERTT
STENEELVWEWVWR FT, MROIEBFE IS IZEN
BBBEHEE TOERICE>T EZHOBESRCERE.
NEVDEWEDEER. BB AEEDIRES. iR
BOBRBEDREXTS I T, SRR TEHEE
BELES, MEROIEZNREZTODHO0EDDX
Dy b REBBNRITEIOZ(LESIR TS TI, C
NIE I HhITHBENNTHTEHBETH. R1EE
DRWICHEZRIZITAIEMENHB7THTI, £/,
HROIBEZMNRE L. SEDRAMEEIC

(M. 19:@KiE. BURNZGEE _LAIS5AD)

60.0%

R&K3 ISMEUERBEICKYBBHREZZLULRRA (%)

BIF2HROIBERICKIEEZRHT
BEITTERRERRZEEDHEE
EEBTCRENCEENITZ LETRIIBE
o £l UNEUT—2 3> TREED
BT AEL. BOBRESI 0%

30.0%

20.0%

10.0%

7.6%

9.5%

8.1%
6.0% —

NRTy bR=JL

50.0% = HEE E T2 LTHERTY, 18
B 7y kK=
40.0% " S NEMIKNIBEICLZREANAGEE L. &

ERRETITIRITIHVEDNDDE T, &
fo SMBERIBEIC KB HF e DREHEIX. &£

e SREORBBEI LEEERFLET, &
o BIC. EEDHR T MR B S S BEIC

BVWTIE NERRICKLZREREESFHERD

5.6%

6.5%
Bk it &t

0.0%

EMT35EBEESNE T,

HiE: 7

BEONMEURIEENDI-OTHEDVEDIE. FHD
FEMETT, HBAAETIE. EEDMIBEEZITT-30RD
BoFmIE. BEOFHIFMICLERTIS.6FFREL\EHE
EINTWVWET, IHIC. EEDIMIBEZXZIT7230RD
B UE125BUAICFET I3 RIEEMEDN BEICLHE
RNTIEEL D FT, 13

Fro. IMEMERIBEARDIRLEELI-EEIT. BE. 7
JWINAR—/RIN—F Y Uik, BLUTHEEMEAIZR
BE1LAE (ALS) RED. HEZT R EBE FIET A 8EME
WELRDET, 5LERLIEY Y A—EFERRICIT oI
TICLD e HIEREMERBEDOREBERNTILYNTI—E
EALSTAE, N—F 2V IR TIIIMBEL LB e HE
INTVWEI,

EEICETIER

FheH IMEMERIEEDEIEICEEREZ Z2ERDVE
DCHBEHERITHIDHDFET, MEZEZEL K
FHECEREOHEFEEEZNTRIC. BEZTOEARBICOW
THBMEZIToER. BREIF. KFEELDDIERE
ICEVEBZNKEBY $3Z 8D DE LI, YEEED
BlE. FEREICEZELTUVARLI R, BULEEBICEK
STRETNTVBD REICH TEIEIX—THLDF
15D FT, oo BRAICHRTEIMELIDHATV
CEBHBREAEDET, LH L. FEIAIZEDLSEIEE
TICEDEVEBZNEYX 93—, BinE TIFFETR
PARENE<ABDET, 2

>

ReFlections



KETIE. BEEDNMEERIBEOZREEDAF LD
TVWET, 2LD L. BLmEADEMY B RR—Y Tl
THEDOADZIERIIERDF T, 2T 512, ZEIFB %
ICEERTERIEICERA DD 9, BEICITTHhN TS
EICKB e ZEITERDEKR T D ETLIDERVERH
ERBr L. £ BEENICSRAEE #2504 N S
B EHBESMIE>TUVET, U

HEZDEIERES. LEICEEERIFLE T, BEICHK
EEERBRLIE-ZEEIT. KEZOBREREOEVNZE
EICHEANTEEZ TICEBND DD KDEVERE 2
LEd, el WEZOBEROEVTREY, BEIC3
B ENEEEREC LI DOH 35 ER LB LI-H
TTIE NEZDOBERDH 35 E 3. SEHNSHA
BICEIBEEICHRAERNTEE<RZ LRETN TV
9, 2F e MEZOBIIEREOH 35 EIL. [BEEXT
ICEDRVEBZEL., WEBRIERETRE T 56
AN EH D> TVET, 2

f&m

1997EN 52007TE DRI T, MEERNIBEREED T
K (FEFH) 1. ADI0AAEEDI0.2ANS518.1A
L 82%ETLEL. COHRBICEITRIMEERIE
EREEDORTERIT. TAERIIRNTORRAICEWVWTE
TLEL. LD L. 2EMNBETXROETICIE. Fip
BICLZHEENASN. 25U T DEEB T25% L £
BEFLi—A. 65U LDEHERBTIZI4% LR LE
Lico COTTERD EFIF8EMIULTIFELICEEI(C
HoNEI,*

BEREMICE VT, MBI ERHED IR THED
EEBEROIRD LI—A. AR—=Y»LI)I—>
JUEHTOEBIC L2 FHONMEEKIBERED
BRANROZEZERIIEBML £ L7, 2001FEH 52007
FORIC. 20U T O FHIC LB IERFE NGNS
SEEOHMBARDZEZHEIF20%BML £ L £
Tow 2001 2009 FE THE T2 & IMEMRANIBEIC LS
FEREOZEZHEUT60% L EEMLTUVED,

BFIREVCEIC 20U TOFHDORAAR—YHMEICK
BZHENFKOSZHH (TRTONMEESD) X, 2001
EHNB2009FEDE TR LELTE, L L. EFD—FA
TFHORAR—YNEICEDH ZNMEEKIBEDEE
HN 2001 FETIXE% HED THo1=ICHD D05 2009
FITIF10%ESICETEIMLTVWE T, 'T5IC. B LHA
BB IFTB20 AT OFHDOINMEMIKIEEIC KD ER
FTEHBIE 18%RI LF LT 4

TH5IC 10D BIIMDEFEREICH TBIMEMEKE
BICE DA HEIZ. 2005FEH 52009F DET20%
ERBDLELTc, o SMEMERIBHIC KB AR
3BEDNSEEOINTOEFEEICEVWTHILEL

Too 22D TE. HNME
MRIEEIC LR FHOBR
NRDZTEZHEICE L VB
mhsRsH5NZ—hH. COE
EHAREGRDIBMNICES
HDBEDH. HDWVWIENE EIC LB EDOEMRIE

MRIEECHEZICH TS | £oRRBROBHREICH
MHEODSEDICEEHD EEERIFLET, I5
BOMIDWTIE BH\TIE | o meomesitErs

SMEMERIREIC &5 REA
NREEIZ. EERERE
TIFTTEITBIHENDHD
9o Rl SMEMHERIE

dOFF A ZHESBEICBVTIE.

NERIRIC L BRIEDEE
NEMKIBE DR EMER RAMEMT B HIEE
. ERXEBHARABICED INET,

THRATY, BEHEFICDHTC
D MBERIEBICESE
EOFTRIFMETTHERICHDETH LW<DOH DT
BTIFERLTVET, MAOICBITZEIGHUEMT S
BEEB T IMBIERIRIZICLBETRIFEF LT
T, Ffes TR=YRLIVI—2 32 EBICEELT
FHOIMEEMIBBEIC L DMBNROZEZHDHEM
ERICHDET, D7D SMEIERIFBIZ. 5B HZL<
DARENICRKEZRIFTIEISEASHTL &S,

S®ROREL

IRTE. BEHIMEICOVWTHR— LR 2B EIIFICED S
NTH5I BIBPRAEE|ICEZITHOLMCEREE
BIZ2REHEELTVWERA. o T—FZDAILXY
FRAVGESEFIFRPICZIIZFEROESZAITE
FRBMRENITONTIELIED HEZEILEDEHET
IR INTIHREROEBRBICL>TELZHENH BT
EHEESMIAR>TLET, #

TETIE AREICE > TESMEERDRLZELT
BERICHITZ2HREMERBREOBEREICOVTORAE
73\\5&&)’5?’!1—\;\§33 @i&@@ﬂﬁ%iﬁ%%ﬁlﬁ LTC%{%%
DEZLHBEICTIVYNAI—R/IN—F Y U%E. ALS
REEFELET, RIEDHET. MEZZED IR LEE
FL785RDIFECEZ N RICEIIREZIT oI iER.
#980%I 18 MESMEMRNSE (CTE) OFEIRMZBHSNEL
Too BTDTS #EDRL OB WVEED. READMHIREH
RO TEERRTEZ DI FIET D
e AN F )8

2013F 48281 KEDNT T « AN KEED IFL
BSOS SLTH B BRAIN 1= 7F T #HR
LELTco A= 7 FIDRBIBBEIEZIZ. 7ILY/N
AI—N—F 2V R, LTS RNIEE 1R E DRK
KEBEEE %A, T8 X1 FH T30 SREE
PIRHEEICN TIIERE FOIFERERHEITICIC
pdhFd, %

= ‘
SE ik >

ReFlections



RERNDRE

BE. FEAAIDIFZHKEADIMEERKIEE % X5
LET, TDIFEACHTARTZ—H. ZLIIRADE
BIEICMEINDZEICADE T, IMEMMIBEDRE
IFERA THD. IR TDEFHBOARICEEEZRIZTT
EDB5. FORBREDEHLDIZLEVWERICKVET, IO
FETIE EEBEBCASROGEBILHEMERICHD £ HN
IMEMRIEEIX. 5ISHIRERERODEHOERER
ICEARBREEZRIFLTVWET, £HRRPAEEFRT
RIREREDOEmMIE. IMEERKIBEIC K> TERSA2
FAOKEADGERET EICE>TELDB RIS
TETINTVET, £l MEMKIBEE RIRLI-ZE
BEO—EICEVWTHEMDEM. T RHEIETXRD L
FRBEDIRVEHVET, BRRIC. IMEUERKIBEEZE
CleALIZ. MDEBEDERERN LR ITIAEED H
2718, NERR. FEREE. FERRFRRLRE DR
fREmICREE RIFLED,

FIRBEEDTOCRTIE FEDEHICEELIZIRY
DIBRZEERTc LT FRRBBEPEKICOVWTER
THELHERTLL D SMEMERIBEORIEEEZE T
BHAEDFIRIRVZBEEISHE ROEERT
BREEERC LT Fin. REXDZI L HERDY
SXI—BERE (GCS) . EFLRIS. MESLVEE
NE MEROBTESLVREDRE BEAI/NT VX,
BLUOHRERICEITZEENREDFARBRED HIF
SNEY, 7

SMEIERIEGE I, RIRFEFICEOTEZ AR XTI ZIRIE
LTWBEEZXSNETH HZHRAEDME LRSI
BT e R DE RIS SMBIERFEEIC LB RRAIZ
DRI DERZERS ETERLRREZRIZITLELD,

TRAIAERERFH L%
—(CDC)ICLB & 2002FH
52006 F DREFIC. 65U E
DEEADEEICERA T 55M5
MREEOREERIERLT
ED. BBARDOREZH TG
46%IBML . ABT3RIZ34%1E
MLIEEMESNTVET, 2

CNBICHSEEEDIEN
IE NERRZIZCO. R
RILICKEDREEDZIAICE
BERITTEIRDET,

E&R4 FHEBICHITBTBIOHENFLER(0m~19mK)
1.70 10.0%
1.60 - 9.0%
1.50 - 8.0%
1.40 - 7.0%
1.30 - 6.0%
120 — - 5.0%
110 — - 4.0%
1.00 — - 3.0%
0.90 — - 2.0%
0.80 — - 1.0%
0.70 0.0%
2001 2002 2003 2004 2005 2006 2007
TBIC K BDHBNKDEES (%) AR—VEIEDTBICELDHBN  TBIICKBFETHE (2K)

HEE: 4,7

>

ReFlections



10.

11.

12.

13.

14.

15.

National Center for Injury Prevention and Control, part of

the Centers for Disease Control and Prevention. Report to
Congress on Mild Traumatic Brain Injury in the United States:
Steps to Prevent a Serious Public Health Problem. 2003.

U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention. Traumatic Brain Injury in the
United States Emergency Department Visits, Hospitalizations
and Deaths 2002-2006. 2010.

Centers for Disease Control and Prevention. 2010 Mortality
Multiple Cause Micro-data Files. [Online] http://www.cdc.gov/
nchs/data/dvs/deaths_2010_release.pdf. 4.

Surveillance for Traumatic Brain Injury - Related Deaths -
United States, 1997-2007. Centers for Disease Control and
Prevention. 2001, Morbity and Mortality Weekly Report.

Mayo Clinic Staff. Fall Prevention: 6 Tips to prevent falls. 2010.
Mayo Clinic Staff. Fall Safety for Kids: How to Prevent Falls.
2011.

Centers for Disease Control and Prevention. Nonfatal
Traumatic Brain Injuries Related to Sports and Recreation
Activities Among Persons Aged <19 Years — United States,
2001-20089. s.I. : Morbitiy and Mortality Weekly Report, 2011.
“Heads Up": Concussions in High School Sports. Fred Theye,
PhD and Karla A. Mueller, PhD. 2004, Clinical Medicine &
Research.
http://www.braininjuryinstitute.org/Brain-Injury-Causes/
Workplace-Accident.html. Brain Injury Institute. [Online] 2013.
The Epidemiology of Fatal Occupational Traumatic Brain Injury
in the U.S. Hope M. Tiesman, PhD, Srinivas Konda, MPH,
Jennifer L. Bell, PhD. 2011, American Journal of Preventive
Medicine.

Concussion: Not So Minor an Injury. Jon E. Bentz, PhD,
Edward J. Purzycki, PhD 2008, The Journal of Lancaster
General Hospital.

Predicting Postconcussion Syndrome After Mild Traumatic
Brain Injury in Children and Adolescents Who Present to the
Emergency Department. Babcock L, Byczkowski T, Wade SL,
Ho M, Mookerjee S, Bazarian JJ. 2012, Archives of Pediatrics
& Adolescent Medicine .

David Strauss, Robert Shavell, Michael J. DeVivo. Life Tables
for People with Traumatic Brian Injury. Journal of Insurance
Medicine. 1999.

Neurodegenerative causes of death among retired National
Football Players. Everett J. Lehman, MS, Misty J. Hein,

PhD, Sherry L. Baron, MD and Christine M. Gersic. 2012,
Neurology.

Long-term consequences of repetitive brain trauma: chronic
traumatic encephalopathy. Stern RA, Riley DO, Daneshvar DH,

Julianne Callaway A.s.A., A.C.A.S., M.A.A.A.
jcallaway@rgare.com

SaUT Y F v S5ITAIERGAUA S
VY. 275 2-hN=—nsO—/\VLR&D
b DT IREV - TOFaT =L
. T BERBOURIEEMRSBHD—D
rLTLET,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Nowinski CJ, Cantu RC, McKee AC. 2011, American Academy
of Physical Medicine and Rehabilitation.

Chronic Traumatic Encephalopathy in Athletes: Progressive
Tauopathy following Repetitive Head Injury. Ann C. McKee,
MD, Robert C. Cantu, MD, Christopher J. Nowinski, AB, E.
Tessa Hedley-Whyte, MD, Brandon E. Gavett, PhD, Andrew
E. Budson, MD, Veronica E. Santini, MD, Hyo-Soon Lee,

MD, Caroline A. Kubilus, and Robert A. Stern, PhD. 2009, J
Neuropathol Exp Neurol.

Atif B Malik, MD. Medscape Reference. [Online] April 2,
2013. [Cited: July 21, 2013.] http://emedicine.medscape.com/
article/317596-overview#al.

Cantor, Joshua B, Flanagan, Steven R and Ashman, Teresa A.
Traumatic brain injury: future assessment tools and treatment
prospects. Neuropsychiatric Disease and Treatment. October
2008, pp. 877-892.

Does age play a role in recovery from sports-related
concussion? A comparison of high school and collegiate
athletes. Field M, Collins MW, Lovell MR, Maroon J. 2003, J
Pediatriatrics.

Concussions among United States high school and collegiate
athletes. Gessel LM, Fields SK, Collins CL, Dick RW,
Comstock RD. 2007, Journal of Athletic Training.

Cumulative effects of concussion in amateur athletes. Iverson
GL, Gaetz M, Lovell MR, Collins MW. 2004, Brain Injury.
Cumulative effects associated with recurrent concussion in
collegiate football players: the NCAA Concussion Study.
Kevin M. Guskiewicz, PhD, ATC, et al., et al. 2003, Journal of
the American Medical Association.

Causes and Trends in Traumatic Brain Injury for United States
Adolescents. AO Asemota, BP George, AH Haider, EB
Schneider. s.I. : Journal of Neurotrauma, January 15, 2013.
Medical News Today. Football Findings Suggest Concussions
Caused By Series Of Hits. February 6, 2012.

Belson, Ken. Study Bolsters Link Between Routine Hits and
Brain Disease. New York Times. December 3, 2012.

National Institutes of Health. Brain Research through
Advancing Innovative Neurotechnologies (BRAIN) Initiative.
2013.

David A Olson, MD. Head Injury. Medscape. [Online] April 1,
2013. [Cited: July 21, 2013.] http://emedicine.medscape.com/
article/1163653-followup#a2650.

Michael R. Hill F.A.L.U., F.L.M.I., A.R.A., A.C.S.
mhill@rgare.com

NATIL B EUS. E=2U T
N—=T Y IYEFDS =T T HA—=S1T
A2 AVFILZY T, RIR—VE
FPEIFK - BIKICBBTZVRIDMEZ
BHBELTVETD,

n ReFlections



A5EI. ReFlections (RGA’s Medical Underwriting Newsletter) D BAFERR T 9%

© 2014, Reinsurance Group of America, Incorporated.

BUTRS - B E 2L £ T, RGARK REEICEVWTIRHEINZBROEE M ZHEFR T BDICHIEDOEHZEILSHDL L.
WHVRB R IERERERRHEANH AL H. CNICLZ—TDEFZEVEEA,

RGAUA> 2275V R AVINZ—HAX[E

T107-6241 RRHAEXKIKRITHTELIS IYRITURXT—41F

TEL 03-3479-7191 (RX)
URL http://www.rgare.com/

© 2014, Reinsurance Group of America, Incorporated. All rights reserved. No part of this publication may be
reproduced in any form without the prior permission of the publisher.

For requests to reproduce in part or entirely, please contact: publications@rgare.com

RGA has made all reasonable efforts to ensure that the information provided in this publication is accurate at the
time of inclusion and accepts no liability for any inaccuracies or omissions.

None of the information or opinions contained in this publication should be construed as constituting medical advice.

RGA

The security of experience. The power of innovation.



