BALANCING CARDIAC ACTIVATION AND PERIPHERAL

VASODILATION: DETERMINANTS OF CARDIOVASCULAR

CIRCUIT FLOW DURING LEG EXERCISE
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+39,414,7)3.,0.21+1.1 0(9/85@(203) (9! 05, 495)! (9. (218, ! +1.1 4. /3)) (1 9.23)4, "1 4,1 I(I(2HAI (+1.40!
2 41/9( = () (, /1 2HAI(+1.40! (0@ (H5, 14514,09. (2.1 8VI(, /H05,2. ;3. , )#I CBIDI55/ =&, .+ ()U!
WKj FZ1L2301445018! .+ (JNFGGFI0!

L1.149(/445, ()1@k. = +1(H8VIE,09. (2.2! (+) .M.9082.15, 2,41 (9.1 JRA (W)#! /3. 1+519( /1 0 (" ()!
Z1/9(= () 12 459.1 9.0.,9# %..,1 01().,". /00 K,! +.49(J). "40! 23%c. 024! = 15! 9.+(4,! 5,)#!
J((2HAI(+1.40105, 195)M4 , 444() 1+ (OLHO(I/( (+1.M. 008215, 2,41 = (212:0))1%)3 , +./1/ . 238 1A (8, 48, &, ™!
+1.12(4.1 J(0(2#4I(+1.40! 73,045, ! (2! 05, 195)! 23%c. 0+2! DL(P(1(214! .+ ()0A! FGGhA! FGGj 10! L1.2.!
70,74, 2123 " 20+ 1 (+12#AJ(+1 .40 (0HG (45,1 (12514, 7)3. , 0. 218 V14, 09. (2.2! (+1+1.12+(9+571 .M. 9082..!
DL(P(L(21&! .+ ()W FGGhA FGGj 10! 63JJ5%4, " 1+18241 (,44-()! 45/.)21 1(@.1215 = ,1 (19(J8/1¢, 09. (2.18,!
0(9/4(012#4 I (+1. 40!, .90 |(0H@#DEX B2 IRSIHEI(, /A4 . /3(+.)#12+(3H, " 1/#, (4401 .M. 9082. A
b, 700, " HL(H, 0()12#4. (+1 .01 (OHERHI A (#I5%"E, (+.1795410. ,19()10544.(, /1% (/5 = (Pl +1 !
FGWWZ!IL2301645014! .+ (YAFGGEININGG+L. B> (/5 = (P& . H()IDFGUWI25) (+. /1. 1(3+5, 54401, 7)3. ,0.!
5710. ,49()10544.(, /1/3%, "145:591(04@k#1( , /19. 5% . /1(, 18, 09. (2.4, 10(9/4(012#4I (+1.40153+7)5 = |
-1 ,5! z4#1/9(z () 571 0(9/6(0! J(9(24AI(+1.HO! 53T)5 =01 2361 51 01(,".! &,! 0(9/&(O!

JOQHAI(1.40!, .90 | (OX@LAIL.10. , 19010544, /04 . /4(+. /1%, 09. (2.2%, 10(3/4(0I6XSB! = (2! (%).!



+51095/30.123%2. ;3. , #1+(01#0(9/&(! (+1+1.15 , 2. 41571 (0+4@+#D> (/5 = (P& .+ (VK FGUWIOIB , .1J95J52.. /!
A.01(, 8241759 (3+5,5440! 05,95)! 571 V142! (12443 (+1508 (" ! %()(,0.! 21.9.4,1+1.1(345,5440!
£,7)3.,0.15,1 8V! 214742! 79541 J%4 (%)#! DX[GTI! @("()! 05,+95)! (+! 9.2+ +5! J%A()#! DX[GTI!
2#4.J(+1. 40105 ,495)! = 114, 00. (24, "1 M.9082. 14, +. , %#1DU L. 1 LI V(@ , A FGWhIIKAISG: (, #)l+1.!
(35,5401 (/c324 . 214 /4. /1%#10. ,19()10544(, /1(9.1395I595 , ()+51%5+11 . M.9082. 18, +. , 24!
(,/141.13.90. 345 , 1571 TI59HDV/5 = )L B>T . (SHIWKKGIIUR)E(425, 1 H OWFGGWI!

$)+153711+1.9. 1421 (10). (3!, /80445, 1+1(+10. , 9()! 0544, /18, 7)3. ,0.2!8V!05,, 495)! /39, *!
M.9082 A1+1.9.182105, TR0k, "1/ (+(19. " (974, "182195) 18,13 . 98I 1. 9()! @(2545+59!45 , .0\ (9)4. 91 2+3/4. 2!
502.99./1,5101(, " .!&, 145+()! J.98J1.9()!9. 262+(, 0.1 (+9R%3+(%).14510. ,49()! 054-4(, /! (0@ (45, !4, !
2+(HO! M.9062.1 DU))R(425,! .+ ()08 WKKi 10! 85 = 0. +1.2.1 (3+1592! /&/! ,5¢ 4(,433)(+.1 0. ,+9()!
0544(, /M %3+ 9(+1. R §,7.99. /1 +1(+ (L #1 01(, " .14, 1.45/#, (440! @(%(%).2! +1(+ 053)/1 ,5¢ %.!
(0053,+. /17500641 .1. M. 9082.139. 225919 25 , 2. 82! (H9i%3+ (%) . 541 .18, 7)3. , 0.15710. , 9()1054-4( , /0!
<59.19.0. , ) K216 .+ QU DFGWI Il ™., .9(+./10. ,19()! 054.4(, /! ¢324 J%59! 45! (, /! (+1+1.15,2 41571
J#, (4400 M.9082.175))5 28, "1 (, ! (k99! 2+(9+ 591 (103../1@.9%()! 2+(9+19.23.0H@. J#! C54.(9./1+5!
M.9082.1 = 18011 24(9+. /1 T5))5 28, "1 (1 @.9%()! 03.A1 (,! (Phs9(O#! 2+(9#! 451 M.9082.1 09. (+./! 9. (+.9!
Q(25/0)(45,1(, /%)55/17)5 = 18, +1.1,5,0.M.9082, *14320).01!

K, 1(/ /845, 1¥5142195) . 1§, 1(3¢5, 544019, "3) (445, 18, | .M. 9082 .M. ,9()1054.4.(, /1()2519.2.421+1..!
(9.9()1%(959. 7). M5! (114" 1..91%)55/139.2239. 12 #1354, #1 = 18)..19. +(&, &, ™ 16421 (%R)As#1451 . 4019, 7) . Me@.
01(,".24,18V14,19.2J5, 2. 1451%)55/139.2239. | @(S(+5, 21DX5945 , . +| (AWKKKZ! B "51! .+ )0k FGGHZ!
d5H2!. 41 OMWKKRIOLL. 18, 09. (2./1%)55/139.2239.12 #1354, #128" , ()24511 . 1(%¢ . 96()1%(959. 7). Mi+1 (+4+1.!
5J.9(H, "1 J9.2239.1 57 +1.19.7) .M 42! ,511 455! )5 24l J954.34, "1 (! 9(I&/! = &+1/9( = ()! 57! 0(8/4(0!
J(O(2HAI(+1.40! (0@ (45 , 14514, 09. (2.1 8VIIL 121%(959.7) M! (/c32+ 4. , 11521 ()+.9. /10811 . 1%.. (+QUH)

. (12167214, 1 8V!1+1953" 11 J(9(2#4 I (+1. 40105, 195)!DMC(9)5! Uil * 8215 IMWKKFZ! UR)4(425, ! .+



FGOWIOULIE, 09. (2%, *1.M.9082. 18, +. , 28+#41%5+110. , 90)10544(, /1 (, /+1.1\dV!73%+1.91.).@(+. 141!
(9.9()! %(959.7) . M! 2.+ J58, +1 451 ())5 = | 2043)+(, .53218,09. (2.2 &,1$""d! (, /! 8VA ., 1(,04,"! CB!

D649, " .1+ ()UWKKRIO!!

30'|AE'&P#Q'19&'QQIKE'E

L1.\dVI2!(17. ./%(0P!4.01(, 824 1+1(+19.0.80. 21 (77.9. , #18, J3+1795419.0. 350214, 12P ) .+()!
A320).201L1.1\dV!05, 222! 57! "953J1KKK! (, /1 Ka! (77.9. , #2141 (+1/ .+.01 4. 01(,40()! (, /! 4 .+(%5)80!
2HA3)iE, 1 M. 9082, "14320). DB A(, , ! HOMFGWWINLL.2.105435, . ,+21(9.! (IH)#19.7.99. /1451 (2141 !
4.01(,59.7).M(, /14 +(%59.7) . MA19. 2] . 0+@ . !
I"HSY6&" ()" +
! ~308, "1 M.9082.A1(, 1(0034:3)(H5, 15714 . +(%5)+ . 21D.0"01) (0+40! (0B/H8NAlE, 59" (, 6019 152J1 (4.
DALINIS+(22434 118, 41 .1 M. 9082, *14-320) . 12444:3) (+. 241 1(0H@(H5 , 15TH1 . 1"953JKKKI(, /Kal (77.9. , +2!
D839. (3!.H (HFGFFIIA(, ! .+ AWKKRIIV5H5! .+ (MWK [KZIV5H5 Ll (374 (, AWK [Z'VAIOPE! .+ (!
WK[HZIJOIK0I68, 5 = (2! + QUIWKKFINUL. , 1B 1/.)i@. 9416218, 2377608 ., #1451 4. _+1 M. 00828, 1 4320). 1B |
/. A /M (0HO(H5, 157141, 2.1 (77.9. ,+20 )02 (179, (+.91 4 +(%59.7) . M!9.235,2.10(32, *1%, 09. (2./!
242+ 48015 d!+514,00. (2.1%)55/17)5 2 1 (, /141321 B- 1/.)i@. 91 D61 77 .+ QU WK[j 101654 .12:3/8.2!
23" 2414114 +(%59.7).M04 . /4(+. /1%, 09. (2.18, 15" d1 /3%, "1 48)/1+51 45/ 9(+.1 .M. 902. 18, +. , 20¢4.2!
R21I%A (B)HI/%E. , W4#(, &, 09. (2.1, ICBIDS3" 32+, 4(P!. HOWFGGWIICH2(73))&!. 1 O HFGWWINNUL.9. (2!
/3%,712.0.9. .M.9082.41 =1.,1 CBI1(219.(01./1 ,. (9! A(MA()! )bk +1.1 J9.22591 9.25,2.1 42!
(H.,3(+ /1 (2141.1 4 +(659.7) .M ,5210(, 15, )#! .)i0k! 739+1.9! J9.225919.2J5,2.2! @R(1 &, 09. (2.2! 4, !
J.9J31.90)10(2505 , 2:940445 , AIP . #1E, |, 5, Q(0+0 . 144223 . 2414519, /49, 041%)55/17)5 = 145 = (/21 .M. 9082%., ™!
A320). 105373244, 4(P! . H HIFGOWINS5 = . @. %! .08/ ,0.1()25! . Mi2+21+51231I50+ (1@ (25/8) (1594 .77 .OH
5714114 +(%59.7) .M (+1)5 = IDRG T 14 (M4 ())5(/1! .M. 9082. 18, +. , 2444 21DC9%2(73))8! .+ (A FGG i 101K+142!

)P )AL 14 +(%59.7) . MIJ9. 225919235, 2. 1821 (014. @. /106 (1 (, 8, +.93) (#1%.+ = . ., 18, 00. (2.2, ICBI@L(!



£,00.(2.24,18VI(, /10(9/8(0105 , 90kl , /13 .%J1.9() 18 (2505 , 2194045 , (+90%3+. /45179, (+ . 916X P!
D37 3244, 4(P! .+ (U FGGWZ! CY2(73))a! .+! (Y FGGRZIKOLE, 52.1 .+ (YA EGWGZ! <<d+.)2+(/&+ .+ (Y WKKh!
B>] . (FHIKKRIO!
"-$.&MO)" +

L1.14.01(,59.7). M 820 496" .9./1 = 1.,1249.40119.0. J+502! D4 .01(, 59.0. J+59211 &, 1 2P ) .+()!
A320).1/.+.04/6245045 , 218, 14320). 1+ , 245, 1591).. , "+11D* (374-(, 'LIN592+ . WWKK i Z!< (:23P( = (1.1 O
WKKhZ! X (P(439(! .+ QW FGFRINSBOH@(#5, 157141.2.14.01(, 59.0. J+592! /3%, "1 (2248124940110,
§,7.3.,7. #1000, (2.15"d!(, /1d" " NIH1953 115, 09. (2.2, 1. %I 1.9()!@(2505, 2194015 , IDK@.. 2!+ (YK
FOWiZ! X(P(439(! .+! QW FGFRIN 8VID<O(,&.)! .+ (M FGWGZ! <39(+(! u! < (+23P( = (N FGGWIAI 59! 6
D<O/N(, &.)! .+ ()RIFGWGZIXy%9. * (1. 1 QOWKKhI0!!

$B)r.9(H5, 218, 41.2.11. A5/# , (A4010(%(%). 21(9. | (+90%3+ . /451 (,INAVQ4 . Z4(+. /1%, 0. (.15,
6XBUS$,44()! 45/.)2 /. 45,249(+.14,09. (2./1 0(9/8(0! 6XB! =1.,! .41.91+1.1 4.01(,59.7).M! 59!
A +(59.7).M! = (212443)(+. /18, 1825)(+5 , 1< (123P( = (! .+ QWWKKhZ! <39(+(! ! < (123P( = (A FGGWZ!
B>] . (94 WKKRIO < .01(,59.7).M1§,7)3.,0.19.0./.21+1.1 A +(%59.7) .Ml (2! 4 .+(%5)dt. 2! "9(/3Q)!
(00343)(+.1/3%, "1.M.9082.A115 = . 0. W%5+1139.225919. 25, 2. 21(9.1(2234 . /151, 09. (2.18VI(, /1. (3
05, 49(04)#IDCIU2(73))A! . # IFGGRZIXyH%9. ™ (1. #1 QNWKKhZIB>T . (0#!L13 " 32+ , &(PHWKK 10!
! 51114 .01(,59.7).MI(, /14 . +(%59. 7). MI05 , 49893+ . H51(%+. 96 ()1%(959.7) . M9 2. +8, " 1/3%, ™!
M.9082.0 L5! 2643) (+.! %5+11 (942! 571 +1.\dVAL B ())(*1.9! .+ ()0 DEGGWI! 32.. /! 4. /40()! ( , +Q2150P!
19532.921 /3% , "1 2+(H0! (, /1 /# , (440! M.9082.4 (, /19.35%./1(,133 = (/1 (, /1%" 1+ = (9/1 2147+ 57141 .!
0(954/1%(959.7) . MIDC'*V119.235,2.10390.. 1 759! <SS 0543(9. /145! (105, 495)01K , 1+1.12(4 .1 243 /#4141 .!
8V19.2J5,2.10390. 12147+ . /198" 1+ = (3/15, JHILL.2.101(, " . 2! = .9.15%2.90 . /! = &+153+()+.9(+45 , 245141 .
1(959. 7). MI5J.9(H, "1I54, H59101(, ™. K, 12. , 204@LHK , 105, +9(2:4139 . G853212:3/k.219. J50%. /1(, 1()+.9. /!

C"'VO<$d! 039@.! 2.,20+@8+#! -&+1! ,5! 01(,".1¢,! 1.1 C*"VQ8V! 039@.! 2., 2i+@é+#! 75))5 ¢, ™!



A +(%59.7) .M (04@(H5, 1Dd (. ). 9.+ (OAIWKK 10 B+1.9215%2.99. /1 (19" 1+ = (971 (, /13J = (/1 21474157!
+1.1C""VQ8V!10390. ! - 8+11%,00. (2./12. , 204@%HIDNGP. , .41 OWWKKFI0!85 = . @. %1+182! . 77. 041 4 (# ()25!
%.1/3 .18, 13(9H5H1.18,7)3. ,0.15710. ,49()1054.4(, /01C5)). 0H@. J#1+1.2.1243/4. 2!/ . 45 , 2:9(+.1(10). . (9!

(22506(45,1%.+ = . ., NI (OHA(H5, 1(, /! (3. 98()"%(959.7) . MI9. 2 .+, *1/3%, *1 .M.9082. 0!

>4&N#IBY%6MILABHRII&'KE'E

! C1(, ".2%,10. ,49()'. ,5321%)55/139.2239.DCadl! (9.14.01(, L0Q)#12. , 2. /1%#1)5 = 9. 2239.
Call%(959.0. 34592150 (+. /14, 1+1.1 1. (34 "9 (+1 @4, 24 (, /)3, "1 @(203) (+39.0! Cad! 2147:2150039! (2! (!
9.23)457101(, *.21¢,10. ,49()!%)55/1@5)34 . 1DC"* alil . @5P . /1%#1 I52439()! (/3244 .., 124 @ (%(+45 , 216, !
15+()1%)55/1@5)34-. 1DL"* alAl%)55/1 J55)4, "4 591 4320) .| J34.J! (0+4@8+#1D-5)).9! .+ QU WKjEINUL . ,!
Crald, 0. (2.24 +1.2.1 %(959.0.3+592! 9./30.! 6XBH = 18).1 /.09. (2.2 &,! C**al 49" .91 9.7).M@.!
£,00. (2.2, 1I6XBIN(/.)IUIV(@. , NEGWFIO!

k25)(+./13,)5(/&, " 1571Cd1%(959. 0. J+59214, 1134(, 2!). (/214519.7) . MI@(2505 , 2494045, I8, 1%5+1!
2P.).+()14320).1(, /12P%, 145139.2.90.. | <BdIDV5 = .))! .+ WK RIILUI (16 Lt X (/7 . MWK 101 °39%, ™!
M.9082. A1 Call%(959.0. 345921 1)1 A (8, +(&, 1) . OC+. /1 < 22, *1)5 = 95 /41 , . " (40.19.2239. 145!
J55)1)55/1, 4115 = .9NAA%2AH1.9 %13, )5(/L, " ICIN(959.0. J59242:44:3) (+.21(, 1, 09. (2. 18, 45+()!
242+, 440! @(203)(919. 242+, 0.1451232+(&, 1 <<$d! /3%, "1 .M.9042.1D<<(OP! .+ QAWK [10/L1.1 .77.0+1 42!
(018.@./1%#103+(, .53210<<(OP!.H QUWWK [ [Z'UQP. 9. QWK [GII(, /12P.) . +()14:320).1DV/5 = .))!.+1()0K
WKjRI'@(2505 , 2:980+5 , 0!

L1.! Cd! %(959.7).M! 05,495)2! 4320).1 244J(+1. 40! ,.90.! (0@ D<6XSBI! &,! /#, (440!
M.9082.0122¢, "1352+39()!101(, ™ . 245k, 09. (2.!Cad!, 1134 (, 24V (#!. 4 ()IDWKKR1!5%2.99.. /17 .09. (2.2!
§,1<6XSBI/3%, "1/#, (A0!5,.0)." " /1P, . .1 .M., 285, 20 6448) ()1 6 (15! .+ ONDWKKRI! 753, /141 (4
AD/1). "1 M908 14,141 133%™ 11 I52%45 1) /1451 /.09, (2./1 <6 XBH )P . )#! /31451 C 1 %(959. 0. J+5!

(0H@(+45, 179541 (14320).133430%, /30./18,09. (2.14,10. , 53219.439,1(, /!C"* &l L 13241 4320). 1 J34.J!



/90 ,18,00.(2.218,1C @l (9.14153" 1H+5! (04@(+.1+1.1 Cal%(959. 0. J+592! (, /18, 1iohte! <6XP! ()5 =
908216, +. , 20 20 KAJBUH(, ) +1621 9. /3045, 14, ! <6XB! 42! 50.998//. 1 =411 9. (+.9! .M.9082.!
§, 4., 204,20 (20 2P.).+()! 4320).1 (77.9. 42! .@5P.1 23%2+(, 4()! §,0. (2.2 &,! <6XB! /3%, "1 14"1.9!
., 261 M.9082.1D6 (445! . +| QAIWKKRIO!!

<59.19.0. ,H/(+(123" " 242141 (+ CAll%(959. 0. ¥591)5(/1 /3%, "1 .M.9082.1 , 5415, )#14,7)3. ,0.2!
M.9082.0¢, /30./! %)55/! J9.2239.41 %3+ ()25! 05, +98%3¢.2! 45! (%.%()! %(959.7).M! 9.2+, "1 /3%, !
.M.9082.10B " 51! .+ ()N FGGiAl FGGjZ! @B)k( , &462! .+ ()08 FGGIOTULE).! (9+.9()!%(959. 7). M19. 2. 44, * 145!
167190 <$d! #I0()# 50039214, 1 (, 18, +. , 2080/ 3., /. N A(, , .9 195419241 +5! A(MEA()! .M.9082.!
DX595, 1. +1()AWKKKZIA5H2!. 1 OWWKKRIA(/ /&, *1). "10#0)E, " 151(94 .M. 9082.19. /30 /1< $dI0543 (9. /!
151 (9411 M. 90821 ()5, . 1D@B)A( , b442! .+ QW FGGhI0IL 142! /. 09. (2.1421)4P . )1 /3. 145141 .14, 7)3. , 0. 157141 .!
2P.).+()!14320).1334J15,1C " al+1953" 11¢, 09. (2./10. , 53219439, 4215 = , 451 (+. , 3(+.1+1.1.M.9082.
§,/30./1%)55/139.2239.19.235 2. 1419, /308, " +1.10(954/00 (9/4(01%(959.7) .MI5J .9 (44, * 15, +DB " 51!

H(WFGGRAUFGG] 0!
E3**5(F*3,74(G.#$%.",$.*1(&15(H*".3.18&$.*(

L™ ald2! /82493t . /1%.+ = .., 1IC " &l (, /13.9%J1.9()1%)55/185)34-.10d""alllC " alk, 0)3/ . 2141.!
1)55/105)34 .14, 41.11. (94)3, " 241 (, /1)(9".10.22.)21 )P 1+1.10. , (10(@(!(, /1 I3)45,, (3#1@.22.) 201K, !
05,4924 d**al 821 05, +(k, ./! =41d,! 24.().9 %)55/1 @.22.)2! (, /! 0(I8))(%.2! +1(+! 23JI)#! 4223.2!
£,0)3/&, "H2P.).+()! 4320).2M2P¢, 41 (, /123)(, 01, 4019. "65, 201L.1.2.18(203) (91%. /2 /477 .91k, 1965+ 1141 . 49!
054.3)i(,0.1(, /10(I(04+(, 0.A1+1.1 Ch)&H#15710.22.)21451 . MI(, /159105, 49(0+14, 19. 235, 2. 145139 2239.!
01(, *.2!(,/#1.1(453,+1571%)55/105)34 . 1(10. 22.)10(, 12+59.49. 2] .04@.#IL 1. 1. , 5321282+ . 4115)/2!
XGHTI5TI4L. 15 /8211  al (2141 12! 9. (+.910543)4(, 0.1 (, /10(I(0k+(, 010543 (9. /145141 .1 (% . %()!

242+ . AN ()5 = &, " 151 (041 (21 (1%)55/19. 2. 90509 (, /14-(8, +(8, ITE))E, " 1571111 (9HDV5HL AWK [RI0!



;B64LPOL#P!>#&P%041#JL

$45,"1 3.%31.90)! @(203)(9! %. /24 +1.123)(,01,40! 08903)(+£5,! 15)/2! (! I(3+403)(9)#! ) (9" .!
9.2.905491571%)55/49. 0408, " IXFHTI5741.19. 244, "ICBIDE .)4(, . }OMIFGGhINILL. 1@ (203) (+39. I, 1+142!
9,745, 1218, , .98 (+. /% ) ILCWQH OILCFQU(, /1@(25/8) (+5%#1%. +(QF1(/9. , .974019.0. J+592DBVID'".))!
AOUWKKGIICL(, *IuiV3H). , AWKKWZE )4 (, 1 OMFGGhION3%, .M. 9062 A0 (+. 015) (4, .29.). (2. /!
it 16X SBI(0415, 123)(, 01, 801()IL(OBVH5H, /30.10(2505 , 24960445 , Al ; IOP)HIA B, " 1%)55/17954 !
+1.123)(,01,019.2.9@58914, 45141 . 1242+ 480104903) (45, 145123150414, 09. (2. /ICBID™* )1 .+ (JWWKKGE!
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WKKRIOIK, /. . /M 6+. = (9 .+ 0! DFGGhI! 5%2.9@. /! (thGT19./3045, 14, 14, +9(4:3203) (9! 4320).1%)55/!
05)34.! 9(,2)50(+./! 5= (9/! +1.1 1.(3 75))524,"1 (I 2%,").! 05,49(045,01 <59.5@.% /3%, "!
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d(0.4(P.9210(, 1%.144)(, +./15! (TR A5/ .9(+.18VI#I2. , /8, "1(,1.).01%0()44I3)2.!
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DD(4 (455! .+ (A WKKi 101 LL. 1 T8), "1I1(2.10(, 1%.!23%/8@8/ . /14, 45! . ()41 9(IL/1 TE)), "Al Z8(2+ (262!
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HM5) A+1.1).TH@. ,+980). 1+ 42+21451 .0+ 9)55/2! (21 4+19.058)2! /3%, "1 42505)34 . 19801 9. ) (M(H5 , Al &+
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24245)00105, 49(0H5 , 2141 (+19.23)41, 1 (1459.10543)..+.10. ,+9803) (9 . 434, "1 ., 1(, 0. 1+1.149(, 2449()!
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5)34.. 1%(OP!E, +5100903) (45 , 01/~3%, "1 M. 9082 .A1+1. 1&, 09. (2. /1@ , 53219.+39, 105, 494863+ . 21451 (1) (9" . 9!
).TH@. ,1%03) (3! ., /Q/4(245)40! @5)34 .4 +1.9.%#! (3" 4. 4, "1 6@l (,/! CBID859 741 .+ ()0h WkjFZ!
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\M+., 20@.19.2. (901! 1(2! M(44, ./141.1 4.01(, 8242105 ,495))k, "1 0(3/85@(203)(99.2J5,,2.2!
/3%, "1 M.9082. M8/ ., HTHE, " 1P .#195). 21750141 IS X 61k, 105, 495))4, "18VAIGall (, /1. %J1.9()!0(203) (9!
05,/30+(,0.14519. "3)(+. 15" cll Ukt 14, ! .M. 90824, "1 4320).4105 , 49345 , 21 1954141 12P ) .+()! 4320).!
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@.,53219.439, 1", .9(+./1%# .M .9062%, "14:320).1@(25/8) (5,015 dI821+1 . ,19. " 3) (+./1#15+1. %, 5.,

.M. 9082, *1@(203)(9!%. /201!
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§,+. , 204#41501052439()! . 77 0+201!
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Neural Activation <«

of the Heart ‘—’
( A \ Central Command
.. PSNA
Driving Force HR - T

HR & SV+
Cardiac ,J_‘i
Ou ut A

P Arterial Baroreflex T
Ret i
e Arterial
Blood
Pressure
Other Tissues
Peripheral
Blood flow
Exercising Muscle
Metaboreflex &
Mechanoreflex
Local /
Vasodilation i‘?a of BP Neural Vasoconstriction _
. ustment . <
Mechanisms ! Mechanisms !
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= 11/9( = (01571 (9(2HAI (+1.. 401 (0@ L 9 %19 /308, " W1 .19(+. 1571, 09. (2. 4, 10(9/4(0! (014G (445 , 0!
$2123014CNBLIUSIMH5! . M. 9062. 1, 5+(h)#12)5 = 21+1.18V19.235, 2. 1(+.M.9082. 15, 2_+D\, /5! +| )MFGGR!
S(#(218 .+ OWWKK 1016844 (94 = 1. ,1(308I(, #2!(9.1 . MI52. /45ICNBI/3%, *1(12+. =42.18,09. (2.!
B, 19062 16, +. , 261419 1821 (128" L 4T40(, +19.. /3045, 18, 18VI(, /ICBIDN,, /5! .+ (JNFGGRIO!

N39+1. 9 +1.9.1(9.124()).9' (, /! 459.1 "9(/3()'4,09. (2.2!¢,10. ,49()! 1. 45/#, (44021 /3%, "
26,3 762.1,00. (2.2, 1.M.9082. 14, +. , 2044210543 (9. /151(19. 2:0+50. M. 9082. 19(, 2645, 01L1.12)5 = .919(+.!
57101(, *. 12105, 282+ , +! = 111 1/644, 218, "105 , +98%345, I5710(" ()! = &+ 1/9( = ()15, 10(9/4(0!(0+4@ (445, !
(1167190 . M.9082. 14, +. , 2044. 21083125, 1Ll <<599422. #IWK[FI0N CL(, *.214,10. ,49()! 1. 45/#, (4402!
%t .., M.O0G2.1 &,+., 26420 (9.1 +132! JOA(%)#! 05,495)). /! ! )52 .90(0, ™! ()+.9(H5,2! &, !
244 (+1.H0I(0H@LH#A9. 23)+k, "1, 12)5 = .9, 09. (2.24, ICBID83" 125, Iu!<<599422 . #AMK[FI0IL1.!, 545, !

+1(+10(3/8(01(0H@(+5, 1/%@. 2ICBI21T39+1.919. &, 7590. /0681 124" , 8780, /) (', '8VAI(, /11.9.759.!



CB!(,/! 089031 7)5 = 14,00. (2. 241 =411 6! ,5/.1%.+(QW!9.0. I+591%)50P(/ .M )3, 44, "1 +1.1 (U)is# 57!
§,00. (2%, "1 2#AJ(+1.40! (OH@LH#!+5141.16%! ,5/.1795418,09. (2%, "1 8V!1083" 125, ! u! =5 = (J013PH!
WKKWIO! K, 2344 (94! +1.1 9(+.! 571 0(9/8(0! , .39()! (OH@(H5,! G&(! 2#AI(+1.40! (0HO(H5,! (,/!
JOHAI(L.40! 2 1/9( = (13T (9451/80+(+.101(, * . 2!, |CBI/3%, "1 M.9082.01!
L1.14(",43/.15710(9/4(0! (0@(+5, 142! ()25!215 = , 1451)i4d#1+1.1CB19.2J5, 2. 145! .M. 9082. 0!
N. ,+(, 821 (. IKKKI(, /K@l (77.9. , +17. . /%(0P1%)50P . KO (I (%) 15719. /304, ™1, .39()!7. . /%(OP1 7954
M.9082%, "1 4320).1 +1(+! /%@.2! +1.1 \dV! DSA(, ,! .+ (W FOWWZ! 68/13! .+ ()& FGWHIO! S#! 9. 244
(/44,82:9(H5,15718,49(+1.00)!7. ,+(, #)1/5.2! , 541 ()+.910. , 9()! 1. 45/#, (44019.235, 2. 21%.0(32.1+1.!
\dV! /5.2! 5 05, 19§%3+.1 +5! 0(9/85@(203) (9! 05, 495)! DBA(, ,! .+ (YA FGWWZ! 68/13! .+ ()0A FGWHI0!
851 .0.9%(09522!23%4 (Mi4 ()! .M. 9082.1 2 59P)5 (/24 CBABVAI(, /1<$d! (912%™ ,4T0(, # (+. , 3(+./!
§,141.17.,+(,#)1 @20105,195)105, /4445, 2104 (, , ! .+ (YW FGWWIOIL1.2.19.23)+2! (9.15%2.90. /1, | %5+1!
#53," .91(,/15)/.91(/3)11I533) (45, 21064/13! . +| (A FGWHIOIK, +.9J9.+(+5 , 1571+1.2.19.23)12123" " . 2¢2!
+1(+ 2 4111%)3,+./10(9/8(0! (0H@ (45, 1731451 (1) (OPI5T! (T7.9. , +17. . /%(OP! 19541 M. 90824 , *14:320) . 24!

+1.9.1821(, 1(#. ,3(+./1CB19.235,2.1(, /%1.9.759. 100903k!7)5 = 0!

VLP&'4AQ'NIAPIH#TAI#ILIIKNOTO'4&IINEHT'QI#LP&'4Q NI P#&P %#1!K6IJW

NE, ()it 1233J59+/5741.10399. ,+3, /.92+(, /4, "W1(ICBI(/c32+4 . , 121/ .+.94%, .10890347)5 = |
9.2J5,2.24141.9.182!. @&/ . ,0.15714.01(,59.7) . MQA . /&(+. /%, 09. (221, !CBI(, /1d""NI, /. 3. , /., #15T!
J.%31.90/0(25/8)(H5, D<ON(, &)L HOWFGWGIAR3 " ™ . 244, " 10(9/(0I(04@(H5 , &, 7.J. ,/ . ,)#/%@.2!
049034+17)5 = 01!

<ON(GE.)! .4 )0 DFGWGH! &, @.24" (+./1 +1.1 05, 49%34, "1 95).2! 571 0. ,49()! (,/! J.%J1.9()!
9.235,2.21451 J(224@.1). "1 450 4. , #1451 " (8,14, 24" 1414, 45141.13, /.9, "1 4.01(, L2421+ 1 (149" * .9!
1#3.9. 400 &, (04@.! 2P.).+()! 4320).200 d(9+40J(,+2! 054J).+./) J(22%@.! 2¢,7).0)."! P,..!

7).Mi5,5. Mt , 25,1005, 495)11 (, /! ()25! = &+1103771500)3245,1 571 +1.1J(2240.! 458, "1). " 1451 39.@. ,



B(25/0)(45, 18, 1+1(+). "17954105 , 498%34, *1+5!+1.10(9/85@(203) (9 0890341 L1 . (3+159219. J59¢. /1 (!
&, 6001938/ %, 09. (2.4, 18VI(, /ICBIIP. #1/3.4514..01(,59.7) .M. 25, 2.2 414115, 2 415713 (2240.
)."1450. 4., +D<0(,4.)L.HOMFGWGIOKH = (205,0)3/. /K1 (+41.%,09. (2. %, 41.2.10. ,49()9.2J5,2.2!
795012+ (+42H0)#128" ,470(, +&, 09. (2.2%, 1] "N, 5+11+1. 105, 495)1(, /1 (22401450 . 4. , ). "M = 41!
A59.195%32+1 (, /1444 /i(+.) 1#J.9. 44019.235,2.21500399%, " 14,1 +1.1J(2240.1). "0! 85 = .. %! +1 49!
05,0)3215,! 7(8). /1 45! (//9.22! +1.1%,09. (2.1 4,1). "1 @(203)(9! 05,/30+(,0.1 (,/1/.09. (2.1 4,! <$d!
75))5 24, "1J(22%0.1450. 4. , 415, 2. 40K A (#1+1.9.759.1%.17(89. 51241+ 1 (+1 (1055974, (+. /1%, 09. (2. 18, !
U5+11CBI(, /18(203) (9105, /30+(,0.1" ., .9(+. /1.1, 09. (2.1, 1] ""No!

K,+.9.24, ")1.). 0(+45, 214, 1CBI(, /105, 495)1 ] ""NI = .9.124))!. @8/ . ,+1/3%, " 131 .91+1¢" 110377!
5003215, !5, 1+1.13(22i@.1 4504, "1). "0IK, 17(0#1500)3/k, *1(, /139.0. , 4, " |CBI /82:9%%345 , 1571%)55/!
752 145141.13(226@.1). *19.23)+ . /1, 1 (1459.19(Je/! ). @ (445, I5T1%)55/17)5 = 1¢, 141105, 495)1). "ML (, /1 (!
9., /452 (97119 (+.91%)55/17)5 2 19.235, 2. 1D<<0/N(,&.)! .41 QW FGWGI0IB) 153 " 11+162105, /445 , 1240))!
.@5P./1(, 1,09, (2.4, ICBARI/L/1, 51" ., 9(+.1(14" 4780, 4, 09. (2. 4, < cllb. +41(3+1502105 , 0)3/ . /!
+1(+5.0(32.13(2240. 11 ""NI(, 710. , 53219.+39, 1= .9.1, 541, .0. 22(%45!/%@. 4, 09. (2. 2%, 10(3/8(0108903¢+!
7)5 = 1t, 41.103771500)3245, 105, /65, M)RAMI@(25/8) (H5, 10(, , 5+125). }#1%.19. 235, 24%) . I750101(, * .24, !
CB!

85 .0.%+1.1(%25)3+. 14, 00. (2. 214, |CB!5%2.99. /1/3%, "13 (2240124, *).0). "1450. 4 . , 4 (9.!
05,26/ .9Ch#N5 = .9DXWI ]S4, 11+1(, 1+1.18,09. (2.1¢, !CBIA()3.2!5%2.90. /1 /3%, "1 45/ .9(+.12%, 7).
)."IP, . Q.M. , 2501 M.9082. 1DXh! J544, 110" (/ (! .+ QW EGWFI0IBHY. 24418, 09. (2, "1 8V1+1953" 1! (+94()!
J(08, "10(,1739+1.91%,00. (2.] CBA%3H , 5+ 961 43011%.759. 17391914, 09. (2.2!4, 1 8V (9. 15772+ U
/.09.(2.2%, 6@l .@. " (9711 QWMKi jZI*34.(/ (1. 1 QWK 1165 = 45 , AWK ThZIU . 22() .| H OWIWKKGI0
Ke1421 J5224%) . 1+1(H +1.14..01(, 59.7).MQE, /30./14,09. (2.2!4, | CBI5%2.90. /14, 1+1 .1 <O/, b.)! .+ (!

DFGWG! 2¢3/#1500399. /1%.0(32.1+1.10(J (081454, 09. (2. CB! @(! 0(9/&(0! (0% (45,1 1(/! ,54!%. . ,!



MO.././1(, /141 .123%2. 53, 192,18, 105 ,495)! ] *"NID(, /1+1.9.750.1@. , 53219.439, 1! = (2! ., 53" 1145
2324(4,1(, 4,09. (2.1¢,1089034H7)5 = 1 (+1)5 = .91(%25)3+.17)5 - 1).0.) 201 <59.5@ . %l¢, 09. (2. 2!, !CB! = .9.!
£9(,20. 41 )(24, "1 5, )8 xhH! 2.05, /2! 571 +1.1 RQ44, 3¢.1 JI51505)01 V. 23)¢2! +1.9.759.1 0, , 5H %.!
M9(IB)(+./1 451 9.7). 041 +1.1 95) .1 571 _M.9082.0&, /30. /1 0(3/&(0! (OH@(H5,! 5, ! 089036+ 7)5 =1 =1.9.!
§,00.(2.2!%,1CBI(, /1 @(25/8)(+45,1 (9.17(9 *9. (+.91054.3(9. /145! J(224@.1). "1 450. 4. .+ (, /' A(#
MO ./1+1.10(J (04175910 (9/4(0! (OX@(H5 , 1¥51. ). @(+ . 108903417)5 = 1!

M<.541'4(C,/I*%$.16(&(N4%./-4%88%4%7.1&$.*1(*9().%',.$(; 32
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"#$%8&1)!d . 98I1.9()1/ .+.944, (45, I5710600367)5 = V1. M. 90824, "14:320).10(25/8) (45, 1/ .+.944, . 241!
9(+.1(, /1 A", 83/ . 1571009034 7)5 = 1§, 09. (2. 201 C(9/8(0! (OH@(H5, 1821 4.(:01./145) . ,239.1+1 .11 (3¢
J34.J2153H41.1%)55/105)34 . 14+19.0..6@. 201" *)55/139.2239. 16219. " 3) (+.. /1%#15+1 . 1@ (203) (9'%. /20!



24QIN#641I&IH# LK% QAILIPALIP&'AIX'EP'QQY!TAQIN#GAIHILI&'6AIH#T NIIPASNH#APAPI#TAI#ILIWH

PIMB&IM#Q#LS!789IN%'1J!B&IBI&I#ILAGIHLP&'AQIQ!#LI>@

C., 00! 5! +1.1 (9°34. ,+1 7591 (1 0(9/8(0! /.+.944, (45,1 571 089034 7)5 = 1 21 +1.1 ¢/ (! +1(!
(2505, 2:94045, 1 57! (0H@.! 4223.1 /3%, ™! .M.9082.1 82! ,.0.22(%#! 45! .,239.1 +1.1 05,2/ .9(%).!
0(25/8) (+59#! 0(I(0k#! 571 2P.).+()! 4320).1 /5.2! ,5¢ 5312494J) CBA! +1.9.%#! 0(32%, ! 1#J5+. , 245, !
DV5 = )M WKKI0L d9.@6532! /(+(! 05)).0+./! 79541 &,/406/3()20 =41l (3+5,5440! /#213,045,!
/.45,20(+./1(, 1%, CH)HI5TICBI510540. , 2(+. 175910 . %31 .90)!10(25/8) (445, ). (/8, " 1+5128" 4740, ¥
1#35+. , 205, 1 (4123%4 (M4 () M. 9082.18,+. , 2644 21D< (921 ())! .+ QW WKTWZ! A3@4QV/(c(2%, " 1( A .+ (K
WKKjZ! 64411 .+ ()W WKKHIO! 85 = .0. %1 2P.).+()! 4320).! @(25/8)(+5,! 5, )41 +19. (+.,21$ " d! (! , . (¢!
AMAQ!IM.9082. 18, +. , 206 2, ¥152.1 = &+ 11, 594.()1 (3¢5, 5440173 , 045 , 015 +1+162!) . @. )M (040 .1 4-320)..!
9.39.2. ,+21(WS3H[HTI57ILAC!(, /#1.9.759.19. (4, 2! (10(I (Ok+#151739+1 9105 , 24040414514 (8, + (&, '$""ch!
= 18).15+1.910(203) (91%. /2! (9. AP 4 (9. (/# A (M4 ()#105 , 24980+ . /1DV5 = .))AWKKj 101dl. 925, 2! = 8+1.!
(3+5,54401/#213, 045, 1(9.13, (%) 510(2505 , 490+ (, #10(203) (9"%. /2418, 0)3/4, "1, 5, 0(0+4@ . 144223 .0!
L1.9.75.M1+1.19.23)+(, H 1435+, , 205 , 14 (#1%. | (+498063+(%) . ¥51+1 .1 .MO.. 22 @(25/8) (+5, 18,1 . %I 1.9()!
0. /209(+1.941(, (!, 0. 226#14510(2505 , 24940+ (0401 4:320) . 24514 (&, +(4, 1$"" !

K71 M. 9082, "14:320).1@(2505 , 2490045, 16219. ; 369. /1451 39.0. ,H 1#J5+. , 215 ,14,1J.925, 2! = g1
,594.()!(3¢5, 5440173, 045 , Ak, ¢. 045, 15711 (94 (05)5*80())sA%IA(25/8) (+59! = 53)/109. (+.1(1204) (8!
e.M0.22F! @(25/8) (45,1 9.)(4@.! +5! 0(9/&(0! (OHA(H5,! (,/! 0(32.! (1 05,28/ .9(%).! /95J1 8,1 %)55/!
J39.2239.01L1.19(25/8) (5,04 . /4(+ . /%, 09. (2.1, 10. ,53219.439, 12 53)/1%.13, (%). 45!" . , .9(+.1"9. (+.9!
CB! =153 (! 3955045, ()! &,09. (2. &, 0(3/&(0! (04@(+45,00 630J%2L, ")l Wkl (/AL,42+.98, "
0(25/8)(+5921511 1) "1/30%, "19. 241, /1. M. 9082 . M2+3/8.211(0.1J9508/ . /1. 04/ . ,0. W1(+101()). , " . 241.!
,5H5, 1+1(+e.M0. 221 @(25/8) (45, 19.) (+48.145! 0(/4(0! (0#@(+5,! =8)!c.5I(9/& .1 " dIDE5, V).

$)5, 25! H OWFGG[ZVW/ . *9(, 'ulC()%. HIFGGWIIVS2. , 4 .&.9!.+ QWFGGhI0!



V.23):21 19541 " (/(! .+ OO DFGWFI! (, /! 15,°V). ()5, 25! .+ (01 DFGG[I! /.45, 249(+.! +1(+!
7.459()!(9.9#1, 73215, 1571+1.10(25/8) (+59!BLdI0( ,1395/30. 1%, 09. (2.24, 1T *"N1054.I (9(%). 451+152..!
2., 1/3%, "124,7).0). "1 M.9082. 0L 1421, 09. (2.1, 1] ""N! = (2!5%2.9@. /! = &+153+4+1 .1.M. 908204 . /4(+. /!
0.,49()10544(, ZANdVA(, /1%(959.7) . MI9.2_+, *1.77.0:215, 1(3¢5, 54401 (04O (5, 1571411 1. (B0l +!
$dlz (21,51054395442./1/3.1451+1.13953595 , ()&, 09. (2.1, !CBID" (/ (! .H QHFGWFZ! 15, V). 0
$)5, 25! .H MEGGL10<(01./1,09. (2.21, |CBH5le . M0. 22F1@(25/8) (445, 1 (9.1 ()25!5%2.90 . /1 /3%, ™!
M.9082.01K, 73245 , 1571 (1@ (25/8) (+59! /3%, "1 23%4- (VA4 ()! .M. 9082.109. (+.2! .MO. 22! kA %! %)55/17)5 = |
- 14153054 395442, *1$""dI/3. 45139535945 , ()&, 09. (2.2, ICBDVW/ . *9(, 'uIC ()%. #IFGGWINIL 1. 2. !
9.23)12! /.45,2:9(+.1 +1.1 .Mi2+.,0.1 571 (! @(25/8)(+5%#! 9.2.90.1 +1(+! 053)/1 %.1 3148/ /3%, !
23%4 (Mi4-()! .M.9082. 14518, 00. (2.15M#" . ,1/.)40. 94! = #+153+054.J95442, "1$" I L1324 /. 234+, 5!
(/7845 , (). M.9082.0&,, /30../10(8/L(01(OH@ (45, 0. , 190)1054.4-(, ZANdVA+001175))5 = &, *10(25/8)(+59!
§,732%5,M05, 26/ .9(%). 1%, 09. (2.21¢, 109034+7)5 = | = #+153+1054-J95442. 451" dl0( , 1%.1(014.@. /011!
T, /8, "20)82+. /1 (%50.123" " . 24049034+ 7)5 = 142! , 541 )ikt . /1961 0(9/8(0! (OHA (45, 1, 5918214+ e .M. 9042..!
(0HO(H5, F1/. 3., /. 41 (21+1.1.00/ . ,0.1759! (10(9/84(01/ .+.944, (45, 1571009038417)5 = | = 53)/123" " . 24!

$H). (241, 5H3IHEHL. 126, *).0). "1 M.9062. 104003417)5 = 2109 (+./ 14, 1411 (%50. 12+3/4. 20

D#M5!T4QIN#641J&HLK%Q#ILI#LP&'4Q'Q!I>@!'W#I0!4!6 JW'&!C<!4LN!$&'4I'&!;?'PIMB4&'N!JNO"

QAM'#LP&'4Q"#LI'"E'&P#Q'

K,+.9.26, "JlE, 1411 243/0.21 4. 45, ./ (%50.A1+153" 11 (3+1592! 5%2.90. /! 0543 (9(%).! CB!
00)3.21 /3%, " .M.9062.1 (, /! @(25/8)(+591k, 73245, M +1.1 4 .01(, 82421 %! = 14011 CB! = (2!8,09. (2. /!
/871,971 79(ACHOQ)! %47 .. ,1 05, /845,20 D" (/(! .+ QK FGWFZ! 15,V). ()5, 25! .+ (K FGG[Z!
ViR . *9(, ! u! C Q).+ FGGWIN ~398, "1 J9579.226@. 14, 09. (2.214, 128, *).0). "IP, . .1 .M+, , 265, 1 .M.9082.!
§,4., 20 #5141 VG, Q) AR)/SAB/ 9(+. 18, 4. , 2 +1.18,00. (2.1, CBI 421 01(9(0+. 9 . /1 %t (!

20" 4760, §,09. (214, 8V! - 18).1 6@l 9.4(8,219.)(4@. ¥ 05,2+(, 4! 851 .0.% =&1!4,73%5,! 57!



§,00. (2%, "1/52.2157$Ld!+5! (014.0.1J95"9.22@. &, 09. (2.214,1). "1 @(25/8) (45,1 (214, ! .M.9062.A1+1.!
2(4.14,09.(2.18,! CBI421 01(9(0+.98 . /! ! 43011 24.()).9 8V!§,09. (2.2 = 1§).16a! 05,4, 3.2! 45
§,00. (2.1 2811, 0. (2, "10(25/8) (5, = .))!(%50.10()3. 2!5%2.90. /1, |.M.9082. D5, V). ()5, 25!+
OWEGGLI0N 9. (+.916a/3%, "10(25/8) (+59%, 7325 , W21 (9+403) (9)#E, +.9. 24, "1 = 44119, * (9/¥5H1.195).!
5718V, ICBI"., .9(+5,0IL1 . H#JI0()K, +.939.+(+5, I57(13) (+. (3K, 16@!/3%, "1. M. 9082 W21 (+H739+1 9!
§,00.(2.2%,!CBY. ; 319.1,00. (24, "I8VH, 159/ 94510547 . , 2(+. 7500644+ (45, 24516 aD8E" "4, %5+1 (4!
41 QO WKL 10 BY%2.90 (45, 2! 571 24.())! 8V! (,/!)(8".! 6@l 01(, " .2! 45! (014.@.!+1.! 2(4.1 CB!4,!
0(25/8) (+5914, 73245, 10201 .M. 9042. 139508/ .1 @8/ . ,0.1(" (&, 2+1+1.1(3+5, 54401, 09. (2.1, |8V/I5%2.9 . /!
£, 1.M.9082.1(21/80+ (4, "8, 00. (2.2, ICBI(, /1+1.9.759. 1089034417)5 = 01V (+1. B+1.12(4.10.. , 53219.+39, !
0, 1%.149(, 27.99./%,+51CBI(09522!(19( , * . I57I8V21k, +1.12(4.13.925 , H23" * .24, "1, 09. (24, " I8V, !

)(9" . 1I(9H/ .+.944, . 214113 (345, &, "I5710. , 53219.430,19(+1.941(, +1.14(", &3/ .15TICB!

71&#46!BAP#L$!II'6' TAI'C<INI' QILIIHLP&'4Q""1>@!IN%'1J14!B&IBI&I#ILAGIN'P&'AQ #L!;?

N39+1.9!.@4/. ,0.105,+.24, “1(10(9/4(0!/ .+.944, (5, !57108903+7)5 = 1&, | .M. 9082.15%" 4, (+.2!
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15145/ .9(+.1.M.9062. 18, 13925, 2! = &+11+1.1)52215712#4.J (+1. #010(2505 , 2+940+59105 , +95)!571J .9J 1. 9()!
(203)(91%. /21D(3¢5 , 544017(8)39. 1'D<< (921 ())! . #! QMWK TWZ I3@AQV/ (c(24, " 1 (4! .+ (AWKKJ 1!6 4411 4!
QU WKKHI! (9.1 (025! 05,282+, 41 =411 J.9%6J1.9()! 2443 (+1.401 92498, #! 57! @(25/8)(+5,! (014.08, ™!
%()(,0.!= & 141 le, 594 (JFICBIDES#, .9UIC (2. AIFGWHIT (3" L)8, 1. H)MFGWWZIX5%9. ™ (1. +1()MIEGWhIO!

K, 105, 49(2+418, 09. (2%, "10(9/8(0! (0@ (45, 1@6(! (19%()! I (08, "1(014.@.2!5, }#1)idkis . /14, 09. (2.2!
§,ICBI(+19.241%.759.11. (3H9(+.DBV1Ik, 09. (2. 2!(9. 15772 HU#12:95P . 185)34 . D6 all/ . O)k, . 10" .@. " (/!
AQWWKE 234 (/1 HOMWKT 2165 = 45, AWKThZIU. 22(). !+ MWKKGIOK, 1 .M 9082 A+ 1. 1(/ /845, 157!
(ROII(0%, "17(8)245!(014.0.1(, #18,09. (2.14,!CBI(216al/ .0)t, . 2139535045 , ())#1D"* (/ (1. + QWFGWFL!
<("/.9L.HOWFGWKII<3,01!. 1 (HFGWhZI61 . 9TTiul<<. , /5 (MFGGhI0IN39+1 . 9459  AA%IG (25/8) (+59!
§,7325,19.23)121 &, 1 )iA%! %)55/1 7)5 = 14, 00. (2.2 +1(+! (9.1 A(:01./1%#1 &, 00. (2.2'&, ! CB! 264H) (9! 45!
M.9082.1%3+ =1.9.1CBI42! (014.0.7! = 4+11 43011)5= .91 8V!I (,/114"1.91 6@l D" (/(! .+! ()M FGWFL!
15, V). ($)5, 25! HOWFGG[ZIV/. "9(, 'u!C(%. HIFGONZIV52. , 4.4.9 . HOWFGGhINLL. 2. 174, /4, 2!
23" . 241CBYd""N!%()(,0.182! (173,045, 1571 J.98J1.9()! @(25/8) (45,04 . /4(+. /14, 09. (2.2!4, 1. , 532!
0.439,1(, /1+1.11. (942 %AJ)H 34k, ™! = 1(+14119.0.40.201 85 = .@.91 (, 144AI5%(, H0(@. (+1+5! (1%()!
J(0%, "1(21(14. (, 2!57k,, 09. (28, "10(9/4(0!(0HA(+5 , KWL (+4+/5.21, 5419 J)R0(+. 1.1, 594.()1(345, 5440!
,-390! JOQHAI(+1 HOHAI(+1. 40! %()(,0.! 01(, ".2! &1l M.9082.! (,/! +1.9.759.1 4(#! )(OP!
.,1(,0.4. ,+157105 , 19(01)#D8 (4~ (534! HOWFOW [Z<54.c3, (& .. HUEGFWII<3, 011 +(HIFGWhI0!
L1324 = 1.+1.91.M0. 22! .M. 9082. Q4 . /&(+./10(3/&(0! (OH@(+5,10(, 14, 09. (2. 141 .19(+.1(, 1N A(" , 43/ 157!
089034+17)5 = 14, 09. (2.21/3%, "1@5)3., +(%#!.M.9082.19. 4 (¢, 2!3, 0). (3!

L1.15%c.04@. 1 571 +1621 243/#! = (214517 .+.944, .1 = 1.41.91(,! .M.9082.04 . /8(+. /14, 09. (214, !
0(9/8(0! (0H@(45,! &,! e.M0.22F! 571 (B(E)(%).! B(25/8)(+5,! 0(,! &,09.(2.! 08903%! 7)5:! /3%, "!

23%AMEA()! M.9082.00 U1 +.2+./1 1.1 1#35+1. 2621 +1(3! (,! €.MO.22F! .M.9082. 04, /30./! 0(3/&(O!



(040 (45, 10(, %, 09. (2.41.ICB1.2J5, 2. 1(+k1.15, 2. 41571 .M.9042. IN3%+1 . 0459 A1 (+12301!(, &, 09. (2. !

§,!CB!z53)/1%,09. (2.1+1.1.M.9082%, " Ned%%)55/!7)5 = 19.235, 2.1 (+1 .M.9082. 15, 2. 4011111

=A3C@Z; !

94&I#P#BALIQ!4LN!AIO#P46!7BB&JT46

L1604 . )+ 141 (90T (, +2DWIT. 4.Q) AWT 14 () 2. IL(%) . WIT591(, +195.054 49801/ (+(1! = .9.!
0.0034+. /1 7591 +102! 2+:3/#01B))! J(H0RI(,+2! = .9.1209. ., . /1 JU5Y! +51+1 .1 T(AR(% (#5,12.225,1 (, /!
9.003%./1 %(2./1 5,1 +1.1 75))5 24, "1 098+ 9(V! &1! %.+= .., W[QRG! #. (92! 570 (" .4 &I! (%2.,0.! 57!
0(9/85@(203) (9! /62. (2.1 16245941 (, /A1GAI! , 5, 0245P%, "1 2+(+3201/~39E, ™1 +1..49! 7492+ @6284A1 J (90RI(, +2!
054J).+./1(14./40()'209. . ,&, "1 (,/'CEN\d! I .+1B04@. ;3. 245, , (89. 45! ., 239. 1 e s0hd)et! (, /12(7..!
J(HOLI(H5 , 18, 1 J1#280()! (0+4@E1 A (3808J (, 2! = .9.10)(22474. /1 (0059/%, *1+51+1 49! 14240 ()! (0+4@i#!
).0.)2! (21 534)k, . /1 U <O (# .+ ()01 DFGFEIN B, )1 &, /40/3()2! = 414, 1411769241419, 144921 57141 .!
d(9+0RI(, ! C) (224760 (45, INI(4 . = 5IP! = .9.14, @k+./1+5! J(B406 (+. 00 \)&"886) .1 I (S+0RI(, 2! 9504/ . /!
§,7594 . /1 = %+ 1(, /10.9%()105, 2. , HI%59151I (9406 (45, 18, 1. 1243/#01° . A5 9(I 180, 7594 (445, !
D.0"0(™ AT LG LI, /167 1411 = (2I5%4 (K, . /17591()1 (08I, +201<< . , 2:93()10#0) . 11 (2. ! = (219. J5%+. /!
7591 () %341 5, .1 7.4.().1 J(OH0I(,+ = 15! = (2 (4.,5%1.100 $))! .MI.%4 . ,+()! J950./39.2! = .9.!
9.06. = ./1(,/1(JJ950. /1% +1.1=3. ., 21 ?,40.924#1 8. ()+1160k. , 0.2!V/. 2. (9011 \+1802! "*5(8/! (, /!
05, 75941451+1.12+(, /(0721 2. 41061 +1 .1 8&92'06' (<" #+-+#:&2, ) TL 182! 243/#! = (219. "42+.9./1+1953" 1!
BJ.,!60%.,0.IN9(4 . 2 59P1519./30.1531054 .19. 50, * I%U(21D1+I21SS5270855. c%; 9101%5))1 I (3+06J ( , 2!

- .9.1200. ., ./1(, /. ,95))./1%#41.12(4.19.2. (301 . 91DB-0I0



AEB'&#M'LI46!Z'Q#3$L

L16212:3/#1 = (2! (! 2 14,03 (9408 (,+1/. 28" 16,1 = 18021 (908 (,+21054)..+. /1 &, .1 .M. 9042..!
+.24215@.91+1.105392. 157! (17(A0A(% (#5,!(, /! .MI.%4 ., + (1% ()1 / (#1D5, .18,09.4 . ,+()! .M.9042. 145!
HPIT()39. . 2415, 1. 1T(AR)(O™ (5, I/ (141, /1.4 1+123% 4 (Me4 (). M. 9082 14534215, 1(, 1. MJ . %4 . , +()!
J(#10$))1 M. 9082, 1. 2421 = .9.10540).+./1%.+ = .., I<(#IK"NFGFhAI(, /'$3" 32+ "NFGFhlg, 1+1.1834.(, !
a(203)(9! C5,+95)! T (! &,! *&, "2+5, 0 B, +(%5A C(, (/0! d9&59! +5! ())!) (%! @k26+2A1 J(9+406I(,#2! = .9.!
&, 241930+ /145! (%2+(4,179541)5 = .91%5/#! .M.9062.1759 h [ 1015/ /8445 , ())# I (94408 (,+2! = .9.145! (@54/!
()0515)!(, /10(77.4, .105,234.345 , 1759WF 1AL (, /1) (9" .14 ()2!7591h11%.759.1(, 1 .MJ . %4 . , +()!2. 2245 , 0!
AE'&P#Q'I=IN46#IR

\M.9082.105, 242+./!571P, . .17).M85,0.M+. , 285,18, 1(12. (+./12. 4409.034%. , 1 J52+5 , IDN&" 39..!
RIOA (94063 (, +212(+H3I98 1+ (" (&, 24 (, 1 (/32+(%).1%(OP9. 2+19. 0)&,, . /12)&™ 14)#1+51 ()5 = 1 (124! (, *).157!
XWFGOINS9!28, *).0). "1 .M. 902 Al+1 .19 141 (, P).! = (2!1249(3J. /1%, +5! (115324, "12J(0.1c32+! (%5@.!+1.!
(,P).A - 18011z (2105, , .0+. /451121 (7+ .M+, /&, "1%(OPI(, /17éM. /4511 .19 1410 ./ ()!571(, 1) . 01980 () )#!
%9(P./10#0).!.9"54 .+ .9IDC5%@()! ]5/.!""0all <./i0()!L.01,5)5 #1 195,84, " . ,AILL.1X. +1.9)(, /2!
DN&"39.1RINL182! )5 = . /1P, .1 .M+, 205,07). Mi5, 1 .M. 9062.!+5! /%@.1+1.! .).0+%0())#! %9(P./! 0#0). !
.9"54 +.0d (94083 (,+2! 2 .9.1(2P . /1514 (&, +(&, 1(H+(9" . +10(/ . ,0.15TIHHII . /()9. @5)315 , 21 .9144, 3+.!
DVA<<I'%(2./!5,!@623()!7. ./%(0P!57! .9 54 .+.9IVA<<(IL1.!0#0).!.9"54 .+.9! (3+54 (+0())#! (/c32+2!
9.262+(,0.1%(2./15, IVd<<i5!.,239.1(105, 262+ , +! = 59PI9(+.0IN59H = 50). = * . /1. M. 9082 I(+HHIVd <Al+1.!
). TH). "1z (212648) (94105, , .0+ /H51/%@ . 1+1.1). THI . /()15T+1.1.9" 54 +.91 - +11%5+11) . " 217975044, ™!
0.9, (4, "17) M5, 1(, /1. M+, 265, 1. T759+201L51%. *&,1.M.9082.A+1.1.9"54 .+.913. /() = (2!1(, /Q09(,P./!
7591 74@.12.05, /219 (1) (%! (2282+(, #1451, &+ (+.! J(22%6@.1). "1 450. 4. ,+1 J%59!+5! (04@.!7) . M5, ! (, /!
M., 205,00U.10152. 141421 .M. 9042. ! 45/ ()41 +5IWI1 459.10)52. }#19. J)0(+.! = 15).Q%5/#! .M.9062.. 1 %4#!

TR (9 (KO (97 .1 4320) .1 422! (, /T FI 2+ (W)L 14111831451 ()5 = 18537).913)49(253, /157!



7.459()! (%.9#1%)55/1 7)5 <A (1 4. (239.1+1(+1 82! +#:80()#! £, (0. 2200%).1 /3%, "1 450. 4. , 21 23011 (2!

93, ,&, “1591040)¢, "01!!

"#$%&)IN) . M5, S Mt ,265,1.9754 .+ Q!

!
"MJI&A6!7&I'&R!IZH#AM'I'&; P& LH#LS

A3, 1L (DK% (45, 04284 J(9H0RI(, 42! = .9.1209. ., ./) = 8+11 319(253, /144 ("6, "145!
.,239. 141194 1105445 ,17. 459()! (% .9#1 .MO. . /21+1.1419.215)/1/4(4 .+.915T1GLj K104 (%50.! = 1401
,514. (L4, "T3)lk, 09. (2.218, 1/&(4 .+.91500391795419. 211451 M. 9082. 1D B 5, ~ (). 2! . #1 I FGWGI0IS , I\015!
3)19(253,/1395%.! = (21)(0.7!5,141.105445,17. 459()! (9 .98 /62+()1+5!+1. 14, "3k, ()8 (4. , +1%3H!
J95MEA () 45141. 1647390 (H5 , 18, 451411095753 , /1(, /1233 . 97404()! 7. A59()! (9. % . 20151 /8" £+ ()1 054.33+.9!
209. .,19.050/k, *15741.1054.45 , 7. A59()1(9+ .98 = (215%+ (&, . /M(, /19. 248, " 1/&(4 .+ .91; 3(, 6. /1324, "
(3t54(+. /1.7 1/ +.045,125T = (9.104(! <. (239. 4. , 2217954159+ %) 2)19(253, /KA (", " D<B2KH
8./".15"1<./I0()IIL18219. 24, "1 /4(4 .+.91 4. (239. 4., = (2132./14510()03) (+.105445 ,17. 459()!
(9 .9#1%)55/17)5 = 1/3%, *1.M.9082. 4, 1054%} , (45,1 = #+11.M.9082.14-. (239.4 ., 4257105445, 1. 459()!

(9. 981%)55/10 . 508!



AE'&PH#Q'I"AM#EHAZH[AIHIL

L5!.,239.1 J(BH0I(, 2! = .9.105475%(%).! = #+11+1.1 .M.9082.! A5/ ()l +19. 121501 DR! 44, I!
%53+21 571 2, ").0). "1 7). M5, 5. M., 265,1 M.902.! = .9.1 054J).+./00 \ (01! %53+ = (2! 054J).+./!
2.23.,HO)HI(" (&, 2HGUMWGUR(, /MWHUR2. J(9(+. /11 = 5144, 3+. 215719, 2401l (9408 (, +2! = .9.1(2P../!
5148, (&, (10(/. ,0.15TIHHI V<! (, /17503215, 105, 19(04, " 1%5+11+1.1 ;3(/%0. 32! (, /11(42:%, *2!
- 18).144, 84878, "1 18I1T) MBOL. " (" .4, 0IBTH.O1LLITE, O1T(AR)R(OE (H5, 195341 I (9408 (, +219.2+. /!
7501 7601 44, 3+.2! %.759.1 054.J) 4, "1 (,1£,09. 4.+ 2, ").(). "1 .M.9062.! +. 241 +51 +(2P! 7()39.! 5!
/.+.94%, 12%,7).0). "1 2 59P19(+. 13 (PDUV s 10IN5))5 =, " 11824 . 2413 (B0, 121397594 . /1(1/3()0
). "1 M.0062. 1 %534 45! 843) (+.1+1.1 .MJ. %4 , +()! J95+505)01%, 1500)3245 103771 = (214, 7)(+. /! (+19. 24!
(953, /!41.1).TH+14" 15 F[G1 448175015, 144, 3+.01d (908, #2! = .9.141. , 14, 24030t /14518, bk (.
/300). "1 7). M5, 5. M., 285, 2 18).141.1).7+1). "1 9. A (&, ./1 500)3/. /1 159! RG! 2.05, /2! (, /1 05, 4, 3.!
M.9082.1759! (,! (//845, ()1 RG! 2.05, /21 75))5 =&, "1 +1.1/.7) (445, 1 571 +1.1 037701 L1.1 7(A4)6(9% (465, !
J950./39.1.,239. /13 (08I, +21053)/10550/%, (+.145+112%, *).01(, /1/3()0). "1 M.9082.1(, /1+5) .9+ . +1.!

J5+. ,#()//i205475157141 . 1¢, +.9@.. , 45, 0!

AQI456#QOH#L$IAE'&P#Q'IHI&SI<4I'Q

<(MA(Q)! 2%,7).0)."! 259P19(+.! = (21 /.+.944, /132, "1 (,14,00.4 . ,+()! .M.9082.! J95+505)!
d(9H0RI(, #2%. " (L )5(/Q). 2212, *).0). "17).ME5 , 5. M+ , 285, 1. M.9062.. I759419. . 144, 3+. 21(+1(105 , +9(045,, !
J(0.I5THHIVA<0'$7+.9419. . 144, 3+ 20(1J9579. 2240 . 19( 4 J1I95+505) 1 , 09. (2../19. 262+(, 0. Wl 1US A4, !
3, 1)1 +(2P 1(8)39.1 /.78, ./ (2 (1 &, CHREH 451 Ak, +(8,! (1) (24 HG! Vd<<! /. 23k .1 2495, "1 0. 9%()!
.,0539(" . 4. HILL.IUVig 12 (274944, ./\(2141 1167124 = (#(" .1 (014.@. /! (+1+1. 1444 . 15T1+(2P!
7(8)39.015123%4 (M4-()! = 59PI9(+ . I5THG T = (210()03) (+. /95 AL LUV K. 2:1(, /132./15, 11,1205, /!
MI. %A+ (A1



AEB'&#M'LI4619&J1IPU6

L51+. 24411 .77. 041571 MO 2210(9/&(0! (OX@(+45 15, 108903417)5 zA! = .109. (+./1+ = 5105, /4445 , 21!
C5,195)IDCBXI!(, /1\M0. 22! C(3/&(0IB0H@(H5 , IDNCSHIIDNE" 39. thI0| CBX!494() 21k, @5)@. /128, *).(). !
M.9062. 157141 198" 141). "Al = 1.9.10(9/8(0! (0HO(45, ! = (21/%@. ,1%#10. ,19(0)10544(, /! (,/1+1.1\dV!
50478, (44, "1795419. 00344, " 1+1. 198" 1+1).. " W51 .M.9062. 015109 (+.1.MO.. 2210(9/&(0I(0H@ (45, 1, 1. \CS!
SQROA! (/78485 ()1).TH). "L M.9082%, "1 4320).1 4.(22! = (219.0934./145! 7391914, 00. (2.1+1.10. ,49()!
0544(,/1(,/\AVQA . /i(+. /1 (0445 , Al = 18).19.@. , +, "1+1.1@(203) (+39.1571+1.1, . = )#19.0034. /!
4320).17954105 , 19034, *1+51+1.108903) (+5 , 01L 182! = (2!(014. @ /1#1500)3/8, " 1+1.108903) (45, ¢, 1+1..!
). 74). "12301H1 (414, W1.ICBXHI()2! = 41108 141). 1. M.9082 A1 .1500)37./1). *19. 44, . /1(H9. 24! = 1¢).!
k, #1.INCSHR(AHL.1500)37. /1) 7H). *1()251 (BH08J (+. /1, 1. M.9062. IDN&" 39. IhI0IL. 132448, 1%5+1ICBX!
(,/"\CSHUQ)2A+1. )8 A% @(203)(+39. 1 I (H0LI (+4, *1&, 1+1.10(9/85@ (203) (9108903k! = (21)idkt . /145141 .

9" 1+ .M.90826, *1). 0N

Occlusion Occlusion

/ . / o

Exercise-induced .
1 o : mmngp R
Cardiac Activation » Leg Blood Flow » Venous Return !

"#$%&1)1601. 4 (+£019.9.2. ,+(+5, 1571 .+ = 51.M.9042.105, /§+45,201L.1 . %4 (* .1/ . J&0+2! (I (08I (, #!
2.(+./1 28 11%. ,+1). "201CBXAI05,195)!05, /445 , ZINCSHA _M0. 22!10(9/&(0! (0+4@(+5, 105, /885, 0!



2J5,1 (900()!1+5!+1.1 . MJ. %4 . , +()! QR J(3H0RI(, #2! = .9.12. (+. /15, 141.17) . Mi5, S. M+ . , 265, !
.9"54.+.91 451 58, ! 4.(239.4-. 420 571 9.24, "1 054451 7.450()! (%.9%! /4(4.+.91 $! ~5JJ).9!
P19(253, /1 J95%.1 = (2! J)(0./! (+53! +1.1 44("4,"! 2.1 451 05)).0¢ 05, +,3532! %)55/! @.)504#!
A.(239.4 . ,+20B1%)55/17)5 = 1500)3245,, 10377 = (2! = 9(3J. /1 (953, /13 (HOLI(, +21) . 741313 .94 14" 11%3H!
0. A, /1 )¢ /13, )41 12+ (5T (HI)0!

" 759.12+(9, "H1.1MI. %4 ., +()105, /&5 , 20T (3O0RI(, 121054) . +. /1 = 51 M. 9082. ()21 1 (!
A3440P. /). (011571+1.1330544, "1 .MJ. %4 . ,+()!05, /&5, 0111330352, 1571+1.2. 1e]64%! B00)3245, !
\THO(0#FH%()2! = (24514 . (239.17. A59()1 (% . 3#1%)55/17)5 = Ik, 1. 1%)55/07)5 = 1500)3/ . /1) . "1 21230 14
.(011744% B00)325, \THO(0#14%()! 75))5 = ./15, 1571+ 2 51 .MJ . %4, , +()1J95+505)2!534)¢, . /1%.)5 =4
15 .0.%7. 459()1%)55/17)5 = 14.. (239. 4. , 221 = .9.15%+(k, ./15, +1.1500)3/./1). "0l

N5))5 = &, "1]464% B00)3245, I\TIR0(0#1:96 ()24 (90 (, 21097504 . /1+19. . 19k()212. ;3. , #()#!
7591 . (0115714114 5105, /665, 41 CBX! (, /1\CSI\ (011+9%()!) (2+./1+19. .1 A4k, 3+. 2412. I(9(+. /1 I WG!
AL,3+.215719.24 450 ()51 1. A5/, (440! @(3(%).2! +519.439, 1451 %6(2.)8, .01 L1.1 59791 571 +1.1+ = 5
05, /&5, 2! = (21053, +.9%()(, 0. /1(095221 3 (B0, +2132%, " 1<O&&2#*+#="I&519(, /544" .105, /145, !

()50(445, D1+J2155 = 1. )57, (4200545101

CBXVIN3%, 1 (1+ 25044, 3+.1%(2. )8, .1 J.985/1571 ; 34.+19. 2+41+1.1).7+).. "1500)3245 ,10377! = (2!
QI ), T) (. /1 (#4115, QA4 3+.1 A (PO UL1+1. 103771 248)) &, T) (+. /A1 () (8L (22624 (, #11(, /109( , P. /!
£1.13.7()2'5, 41.1.) 0440 ) #09(P . /1.9 54 .+ 945K , kHh(+. 1] (2240 . 1450. 4 ., +750174@.12. 05, /2%.759. !
J(IH0RI(,21%. " (19" 141). 1P, ..M., 205, 57) M85, 1 .M. 9082. | (+1 (135 = .9153+I3H5TIHG T UV iesg 0!
$7+.91RG!2.05, /21571 M.9082.41+1.10377! = (21/.7)(+. /0 LL. 196" 1+). " 105, 4, 3. /145! .M.9082.1759! (!
(/7845 ()'RG!2.05, /21DNE"39. 1 HIONK, 7)(+, "1+1.1500)3245 , 103771 J9859!45! .M. 9082..1 (, /1 A (&, (4,8, ™!

500)3245, 141953 153+ .M.9082.! ., 239./1+1.12(4.10(9/85@ (203) (9108903841 /39, *1+1.149( , 20445, 17954
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9. 241451 .M.9062. 015/ /65 , ())#1+142! (3395 (01! . 2+(%)621 . /1 (105, 495)1+94()1+51054.3 (9.1, 534-()10(9/4(0!
(0@ (445, 145! . M0 2210(9/8(0! (0H@ (5, ! = 18) 1A (&, +(8, &, " 1+1.12(4..10(9/450(203) (9104903440

\CSHNLL.19.24, "16(2. )4, .19. 4L, ./11.12(4 .| (ACBXN85 = .0.HI(2240.1450.4-. 4 = (2!
B, 40(+. /1 7591 %5411 ). " 20 B7+.91 740.1 2.05, /2! 57 J(2200.1 450. 4. ,# 5+11). 24 =411 +1.1).74). "
500)3245, 103771244))8, 7) (+. ZMC5E,, . /%, 141 17) . ME5, S. M+ , 265 ,1.M. 9082, DN&* 39. IHIOIL L. I(/ /8445, 157141 .!
M.9082, *1500)37./1)."14,09. (2./!+1.1 J1#2%5)5"10()! 0. ,49()! 0544(, /! (, /' 4.01(,59.7) .M \dV!
(0H@(5, 1574111 (94 2 #+15341())5 = &, "H1.1.M9(Y). "18(203) (+39. 51T (S+0RI (+. &, 11.10(9/85@ (203) (9!
089034HIL5! . ,239.135 = .9153tI3HI5TH1 104" 141). "19. 4(8, . /H1.12(4 .1 = LWL I(/ /845, 15THL. 1) . T+]) . "
+1.1.). 080 Q)% %I(P./1 954 .+.91 = (#2! 7 .9.1/53%)./14,! +142! 05, /445,01 $7+.91 RG! 2.05, /2! 57!
M.9082.A141.1).741). 15003245, 10377! = (219(J&/)# /7 .T)(+. /1451 . ,239. 1411 (OH@(H5,1571+1.14320).!
A +(%59.7).M /8/1 , 5+1730+1 918, 09. (2.10(9/8(0! (04@(+65, 1 (, /1 /3()!). ™! .M.9042.105 , 4, 3. /17591 (!
(//i#45, ()'RGI2.05, /20!

\(01105, /845, 9. " (, ! = &L1(% 2 5044, 3+ 1%(2.)8, . 1. 985/15715 30.+19. 244141 1) . T+]) . "1500)3245 , !
03771 = (29(I/ )L, T)(+./ (14115, .04k, 3+.14 (9P UGHLI+L 103771 240) 18, T) (+. /A (1) (%! (2282+(, 11, /!
09(,P./! +1.1 J./Q)2! 5,! +1.! .9"54.+.9! 750! 7%4@.! 2.05,/2! %.759.1 J(M0LI(,+2! %."(,! P,..!
M., 285, 57) . Mi5, LML 9062, (HHG TIUV s 0d(940BI(, 121054.0) .+ /1)) #19. . 49 ()2175915 , . 105, /6445, !

0_759.1J950_ .74, "145I+1 .1, _MHO5, Z8+5, 0!

LL Cuff Inflation
Passive RL EX (CON) or
,,  Rest L, Mvmt RL+LL EX (ECA) Rest
7/ | 7/ 77
-120s -60s -5s Os 30s 60s 660s

"#$%6&' ) \MJ. 94 . ,+()! J95+505)1 CBXA! 05,495)21 \CSHH! .M0. 22! 0(9/4(0! (04@(x5, 21 TJ4).74). "1
<@AHNA50.4. ,TVING" 14). "0
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$ITL, " .91 J155]) . 414245 9(ILIDNE, 54 .+.91 <K/KIINE, (392! <. /80()! 6#2+ . 420\, 201/ A
L1.1X.+1.9)(, /211 = (213)(0. /15, 141 LI (H0RI(, 21). THAL /) 1Tk, * .919. 248, " 1(H1. (). @ . )45!I5%+ (!
05,4,3532! 8V! 4.(239.4.,42! (,/1$""d! = (@.759420) 6195P.! @5)34..! (,/! 0(9/&(0! 53+I34! = .9.!
0()03)(+. /1% (, (#2421 571+1.2.1 = (0.75942! @(! <5/.)N)5 = F1DNE, (J9.24 L1.1 X +1.9)(, 721! (, /!
32, "11.1.;3(45, ICBI{I8VIMI6 9. 2] . 0. 4!
6"1&'$)+7 '#"348)&&MB)&I+$.2 4$1"H#"+

C5445,17.459()! (%.9#14 . (,1%)55/10.)500#D<""al! = (2 4. (239./105, 4, 3532)#%# (h!
<87133)2./!17)(H"53J).91 d95%. 1 D<<5/.)!HGG! al LI( , 209( , 4()! 5J). 92 <3)H"5, 1K, /32:9%. 24 <)
a.9,5, 4 Xl 261! (+(01./1451+1.12P8, 1 J52045, . /15, 1+1.17. 459()! (%.9#! /12+()! 4514114, "3, ()!
)" (4. ,1%341395Me4 (4541 . 141390 (45, B, #5141 . 1395753 , /1(, /123 .97604()!7 . 459()!(9+ . 9%. 20N . 459()!
(.9 <"al/(+( = .9.15% (8, . /141953711 (, (057105, , 045, 145! (1d5 = .9)(US[2IIDBNK, 21934 . , 21!
(,/105,0.9./1&,+5! 04521 328, "1 J(UOL(O J! 257+= (9.1 DK, 2:934 ., #2101 L 182! 05,@.9%5,! = (2!
T(0R)&+(+../! Wttt (1 J9. 08532 . 2+(h)82L. /! OQMA9 (445, ! 039041 = 1401! +(P.2! &, 45! 05, 24/ .9(H5, ! +1.!
£,25,(45,1(, ") 15741 .1/°530) .913)19(253, /19.) (@ . #5!+1.1054.45 , 17. A59()! 9+ . 340!

C5445,17.459()! (3.9 /4(4 .+.91 = (215%¢(E, ./1328, "1 ()&, - (9\O15!3119(253, /1 J95%. IDWR!
<8 IFN45/ . 1lal@i/il I\I<./10()!6#2+. 42475, /5, 4B, +(R5HC(, (/(11I52445, . /150.91+1.12(4..!
20 1241 17\517) . 91395% .14 .+ 914 . (239. 4. 421 = .9.1+(P. 15, 0.1 J959145! .M. 9082.1( , /132. /175!
). "16)55/17)5 = 1(, (#242!(2139. 0453218/ . ,0.11(2!/ . 45, 249(+. /!, 5I/8)(H5, 157141105445 ,17. 459()!
(9+.9#1/39%, "1 M.9082.1251)5, "1 (21+1.1/8(4 .+.91 MO. . 721G0j KI041D D 5, ~ (). 2! .+ (A FGWGIOIN . 459()!
(O H/8(A 4.9 2 (2;3(, T8 /1 6 L1(3IBA (/1. /" M 4,045, 1257 2 (9.1(, (#202104(!<. (239.4 . , 12!

1954159+ 96()12)19(253, /KA "k, "D<PKUB./* . 15" 1<./80()I0
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["#$)+0"1&23.$14,5 +

"G, (N (12 9.08,+.935)(+./1(, /15, .2.05, /144 108, 21 = .9.10()03) (+./175910(9/4(0!
5313344 1. (91 9C+.A 4. (,! (9+.98Q)! %)55/! J9.2239.41 24245)80! %)55/1 J9.2239.41 (, /! /&(2+5)i0! %)55/!
J9.2239.01L5+()! @(203) (9105, /30+(, 0.1 = (210()03)(+. /! (21 0(9/4(0!53+J3HDA] 544, 1151 4. (, ! (3. %()!
1)55/1 9.2239.104.48" 10! B+1.9! @(203)(9! 05, /30+(, 0.1 DBACI! = (2! 0)03)(+./! (2! 5+()! @(203)(Y!
05,/30+(,0.1D4]544, 1¥448" 1), "18(203) (9105, /30+(,0.104] 544, M A48 11!
"<+8)&&2+6)&D

B,.12.05,/144 .1, 2! = .9.10()03)(+. /1759105445, 17. 459()!<<"*alIN . 459()!).. "1%)55/17)5 = |
= (2100)03)(+./1 (214 (,1%)55/10.)506#1004521 §G12544, AT. A59()! (3.1 /6(A.+.9D0AISFC 1324, ™!
+1.105445,17. 459()! (9. 98 /6( A .+ .91 5%+ (8, . /1 = 411 (35A(. /1 .17 N/ +.045, 1257+ = (9.1(, ()#242!
19541<.(239. 4. ,+27195415% . %()!2)19(253, /KA ("L, "D<S2KIB. /" . 15" 1< /t0()10'] . "18(203) (%!
05, /30+(,0.1 2 (210)03)(+./1(2!). " 16)55/17)5 = DA 544, 11514 (,1(%. %()!%)55/19.2239. D448 [0!
=" ") H"H-&25+ +

N5))5 =&, " 1+1.1 (U5@. 1 /(+(! (, (#2462 (3I95(01 . 241494()21054.).+. /1 2414, 1 (105, /8485, 1 7 9.

(0.9("./45101(9(0+. % . +1. 18, /6@8/3()\I (9+408J (,+19.235 , 2.0!

|4I#QI#PA6!7LA6RQH#Q

L5! +.2+ 5391 1#J5+1.22! +1(+ .M0.22! .M.9082. (4, /30.7! 0(8/4(0! (OH@(+45,! &)l ", .9(:.!
£,09. (2.2!8,10(9/85@(203) (91089034 7)5 A (15, .Q+(8). /1 I(89. 7140+ . 241 = (210.97594. /14510543 (9.1+1..!
01(, .1, !CBIT95A1%(2. )k, . +5! .M.9062.%.+ = .. , 105, /45, 20IL.1.19. 24, " 1%(2. )k, .10()3.13, /.91). 74!
). "1037718, T) (45,1 (+19.2+] = (21 .+.944, . /161 (@.9("4, "1+1.1/(:("%.+ = . ., 1QRGI21451QH! 21DV NC PNNI0!

L1.1.M.9062.19.235,2.10()3.1 = 21/ .+.944, . /11 (@.9("4, "1/ (+(%.+ = . ., IFHORGI2!57! .M. 9042..0



$))15+1.910(%(%).2 - .9.12.05, /(31531054 . 21(, /1 = .9.1(, O ./132%, "1+1.12(4.15, .0+(8) /!
J(89./140+ 241 (3395011 5348, . /! (%50.01 L5! 73%+1.91 01(9(0+. 9™ .19.23)+20 77041 24° . 21 7501 (! = 14, !
23%c.04/.24% 1 = .9.10()03) (+./17591())1054.3 (%25, 21328, *IC51. , 214,10 (P. , M FGWRI!+5! 9504/ .1 (!
423915141 14,43/ 15T15%2.90. /1 /877.9. ,0. 2418, +.99.+. /1 (2124.())'D4 | {| GIFIN 4 . /4341041 {!
GOHIAL (, /1)(9" 104! {1 GO 1! DC51. , A FGWRI0! 64" ,4780(, 0.1 = (2! (00.J+./! (+ 50! GIGHN'S))! /(+(! (9.!
39.2. 4. /124 (, 21167

$,1.MI)5I(59# (, (#22! = (21397594 . /132%, *1 (14250 (#19.3. (+./1 4. (239./'$XBap!+5!
(22.2041.1/871.9. ,0.10,11. 45/#, (44010 (% (%). 21%.+ = . . ,105, /e5 , 21 (09522144 .00V .24, " 19(2. )&, .!
@()3. 1995945103771, T) (45,1 = (21/ .+.944, . /161 (@.9("8, " 1.1/ (+(%.+ = . ., \ONFGH510i GI2IDV\GLIA!
(,/'75))5 =&, 103771, 7) (45,1 2!/ . 200%.. /! (%5@. 'DVNC 2NNV . 235, 2. 1451 3 (22401 450. 4 . ,#! = (2!
/.+.94%, . /'2H1.1(@.9(" . 1571 HI21 . %5/1571] (2280 . ) A%!45@. 4 . , +Dd\MZIQHH51GIR2IA(, /1. M. 9062. !
00)3.209.39.2. 4, 1411 (/c32+4. #1451 M.9082.1 = .9.1+1.1 (@.9(".! 57! HI 21 &, +.99()20! d(49) = £2.!
/877.9.,0.21%.+ 2 ..,105, /845,21 (+1. (011484 1356, 41 = .9.1/.+.944, . /1324, "1(1J52+Q150!L3P . #2!186™!
+. 241647, 4780(, 0.1 = (21(00. J+. /1 (H5#HIGIGHIE))/ (+(1(9.139.2. ,+./1(214.. (, 216N
>$1?)"+>4@"+/$),A)$H4&.

$,1(1J059%12(4J).12" 10()03)(H5, ! = (213.97594 . /i = #+1ICB! (214+1.10%4 (9#153+054 .01 X5!
J9. 045321243/ 210))5 = 17591(, 1. 2444 (+. 1571 77.0426™ AH1 9. 750 412(4J). 12" . 10()03) (+5, 2! = .9.1%(2. /!
5,1(145/.9(+.1.77.042" . I57IGH)! R 0dl5 = .919.@. (). /1(144,443412(4). 126 I5TIF LI (9+08I(, +2! = .9.!
9.:310./1451/ +.04 (124" ,&780(, #1/477.9. ,0.14, ICBh.+ = .. 105, /8445, 2032, "1 (!5, .0+(®). /1 3 (89. /1)
+ 240" 199591 J05% (%4)k+#1{ IGOGHAIZ! . 99591 J956(Ch)&+#1-{IGO 101K , 11 . 1(%2. , 0. 1571 J045912+3 /4. 214514, 7594

L7042 .10()03) (+5, 241 = 105,290 (4. }# (84 . /14519 0934+ IRF1J (94083 (, 121759141 . 1243 /401!



<A:GD3; !

B$'#4,42$.4#+C.'&))1" #+$.2+/&17) " #4& +&(+B'&#8.,8)5

$))hWII (08I (, +21(22.22. /17501 o™ )14 #4110, 6 (), 0)3245, 109+ . 96(1(, /! = .9. &, @k+. /!
{51 1T( AR (H5,12.2245 , 01BTH+1. 2. 1 I (B0, 2M26M! = .9.1.M0)3/ . /1/3. 14518, 23T740%.. , 7. 459()!
(9. 9#1/8(4 .+.92DpGUjKIOA 1IN (, /15, .1 = (2. MO)3/ /1759 . MO. . /&, " 1+1.1(0H@&H#1) . @.)10%+ . %(!57+1 !
749241419 . 1409218, 141 .1l (9406 (, +1C) (228740 (H5 , INO(4-. = 5IPIGH <0 (#1.+! )VDFGEFINIL1.9.759 . NRh!
J(HOLI(, 42! = .9.1.,95)). /1 (/1% " (, T(ADR(OE (H5,0 ~3%, "1+1.14,00. 4. ,+()! .M.9082.! +(2P! 45!
7(8)39.1(,/123%2. ;3. , 41 . M.9062.! = §+112339(Q2#2+5)40!DF[G! 448" 1103771, 7) (45 , A1+ = 51 J (0T (, +2!
053)/!,5¢45).9(+.14+1.1 /8205475041 (22508(+. /! = &+11+1.1395+505)! (, /! = .9.1+1.9.759.1 .M0)3/ . /17954
9(, /544 (5,00 L1.1 9.4, &, "1 RF! JOOH0I(, 42! (#.,7.7) +1.1 MI.%4. ,+()! Q0 L=5! 74, ()!
J(OHOLI(, 42! = .9.1 .MO)3/./1 /3.1 451 &, 054 (+i)is#! D.0"0 T4, ™ .01 #5501 24 ()1 z4+1! +1.1 76, ".9!
J1545J) .+1#245"9(J1132. /145! 5%+ (&, | J%4 (941534054 .1 /(+(01C5,, 2. ;3. , )HIRG! I (308I (, 2! DWhN!

Wi<<I'054J).+. /1.1, ,49.1395t505)!(, /! = .9.1,0)3/. /1, 1/ (+('(, ()#282)DNE" 39. 1 10!



Assessed for eligibility (n=41)

Excluded (n=7)
0 Artery diameter <0.79cm (n= 6)
0 Too physically active (McKay et al., 2022) (n= 1)

A 4

Enrolled (n= 34)

.| Excluded (n=2)
"| o Discomfort with protocol (n= 2)

Randomized (n= 32)

—

» Excluded (n=2)
Finger incompatible with Finometer (n= 2)

CON (n= 15) ECA (n=15)
CON (n= 15) ECA (n=15)

l

Analyzed (n=30)

!
"H#$9%6&'1 YHCBX6BVL! 7)5 2 | /6(*9(4! 759! J(9H06JI(,+ 9.09384 ., ! CBXA 05, 495)21 \CSHH .M0. 22!
0(9/4(0! (0@ (445, 0#

!

BS'#4,47% #+/-$'$ #" 45445

! d(9H08I(, #! 01(9(0+. 9244020 (9.1 39.2.,+. /1 &, 1 L(%).! WO! 8.4 144 = 4" 144 26, 7).1)."1 D6 !
UViwss B (G /THETIE]IUV, g o= .0.1()1 28" ,4760(, ) 16" 1.91¢, 1 4.(). 21051 p! GIGHZ! L(%). 1 WI0! B, .
7.4().1 JOHOI(,H = (2! (4. ,5%1.80! (,/! = (21+1.9.759.1 .M0)3/./1 954! 4. ,2493()! 0#0).! J1(2.!

9.J59+, (!



3456'1()1d (906 (, 01 (9(0+. 92+02!

! N.4().10, ' {'Whi! <().D, 1{Wil! C54%, ./1D, {IRGI!
$*.D#. (921! FROWIF0i FROi I+IRO[! FRO!!ROF!

8.4 140041! Wi JOHIEIHO[! WjRoh1£IHOG ! WjGOj !+!i0h!
U.¢"140P" 1! iR0NI! 0! JROKIEWROW! i KOGL£MOK!
611UV, s QUI! hWok k0! HRO# +IKOF! h [WIWGO[!
HGTIE]!UV s DUIL FGIKI£hoj! FiO[!!h0i! FhoW!!Hoh!

N5))203) (9] 3+. ()0, {WRI! HY[!

a()3.2!1(9.14. (, 66 A2, *).1). "IUV, s +& 59PI9(+.1J. (P!

D$5+#-""+$.+"((" #+&(+,& 24#4& +&'+ A((+4.() SHA& +$#+"SHE

$0.9(" . 1%(2. )4, .10()3.21759! . (01105, /8445, \IREIH5103771k, ) (H5 , 1(, /1/3%,, "103771%, 7) (445, !

(H9.241(9.139.2. ,+. /1, 1LC%) . FONNMJ)59(+59#1J52:01501 (, ()#26219.0. ()./! , 5128" , 760 (, +1/477.9. ,0.2!

1591, #10% %) -2%.+ = .. ,105, 7845, 2! (HV\GLIDQWFGH5101 GI211591V nC2NNIDQRG!51QH!I2101C54. 3 (9. /!

$5IV\BLAI524Q150!( , (#2629 @. (). /+1(+6al = (126", 6760, +)#1"9. (+.91/3%, "ICBXHR()2175))5 = 4, *!

VNC2NNID5! {1 GIGWHHIO! <Sdl! = (21()25!1 2" , 740(, )#! *9. (+.918, 1%5+11 CBXID5  {IGIGRWF1! (, /'\CS!

D5H1GIGG i F1H9()2!75))5 = &, " IVNC2NNI054.3 (9. /451 \6LI!

HW



3456'1%)1" (2.)8, .10()3..2!(+9. 24!

! CBX! \C$!

! VA6L! VABLINIC?NN!  V\6L! VA6LINIC?NN!
CBID]s4, I! §OHIEWOF! HOKIIWOR! H0i I WOR! JOGIEIWIR!
8VING. (+2544, I JROHIIKOK! Jhoj I+WG0i! JROHIEIWGOj ! J HOG!NAow!
6ala]l! [KOR 1IWKOW! KR0j I+!FGIW!o! KWORI!FGIG! khoh!=!FGOh!
<$diD448" ! [n0G!£!i0j! [joW£!i0jlo! [ROH!:£!j0h! [j0G!£!j0RIo!

1 'NDA] 544, 1! RIHFIEMROH!  HjKO[EIFHJOF!  RKHOjIEWHFIG!  iW[0il+!FHKOj!
1acha]s44,5448" 1! HIhRIEWIKH! [0G!+!RO[! HOj 1! FOF! [0 +!how!
LaCiD4]544,5448" 1! jjihl+WF[! JKORIEWROj! JROFIEWE0j! [GOF !+WilR!

a()3.2!(9.14. (, m6/NICBAC(9/6(053+J311I8VAL . (19(+.21] ""N).. *1%)55/17)5 = 1 JaCH) . "18(203) (9!
05,/30+(,0.2) <$dH! 4.(,! (3.%()! %)55/! J9.2239.7! 6akl 2495P.1 @5)34.1 LaCh! +5+()! @(203)(9!
05,/30+(,0.000164" , 4780(, +Dd!p!GIGHI 79541V \6LIB()3. 2!

+
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759!S6alDNE" 39. 101" *5+11s <$d!D5H!GIGEGWI! (, /1S "NIDAI{IGIGW KI! = .9.126" 6760, )#179. (+.9!
/3%, "I\C$H%3HsTaC! - (2, 54/877.9. , 1%, += . ., 105, /445, 21DN&" 39. | [10'sLaCIDSH I GIGWFGI!(, /!

SBaCI5#{IGIGG 1! = .9.1()25!"9. (+.91/3%, " I\NCB!9()21DNE " 39. IK10!
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"#$%& )1d95"9.22@.101(, " . 1509144 . 1§, 10(9/8(0!53+I3HDBIA L. (39(+. 10" I (, /12+95P . 105)34..!
DCINCL(, * . 1%, 10(9/&(0I53+ I3+ DAL . (9+19(+. DNIAI(, /12:95P . 185)34 . DN11795.419. 244, " 19(2.)8, .| = 1!
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L1.9.1 (9.1 ,5¢(%).! )idd+(45,2! 759! %5+1! 4 +15/5)5%4.2) (4471 (4 &,00. (2%, " 0(9/4(0!
(0H@(5, 0 ~30%, "1 J(20.1 28, 7).0). "1 A50. 4. 41 +1.1 (%25)3+.18,0.(2.2! &,! CB! 5%2.90./! (9.!
05,26/ .9CR#N5 = 9IDXWI 544, 1ID<<0N(,&.)! . #1 QW FGWGIHHL(, 1+1.14, 09. (2. 14, | CBI@()3.2!5%2.90 . /!
/3%, "1 457.9(+.128,7).0). 1P, . Q.M+, 2501 .M.9082.1Dxh! 544, 11D"* (/! .+ QW FGWFINL1.1 45/ .24
§,00.(2.1%,/CBIT95419 .24 - 4113 (2240.1). "1 450. 4 . , 1A (#1500391%.0(32. 1+1.10(I (041451 (3 4., #
CBI@4(10(9/8(0! (04@(H5,1 1(/! ,5+%. ., .MO. ./ /N (,/1+1.123%2. ;3. ,+1%2.14,105,95)1 ] "NID(, /!
+1.9.759.10. ,53219.439, 11 2 (2. , 53" 11451232+ (&, 1 (, 14, 0. (2.4, 1089034!7)5 = 1 (+1)5 = .91 (%25)3+.17)5 = |
).0.)208(HA(, . H QWFGWGI <0, E. )L+ W FGWGZILY%, &+ .+ OWFGWGI0I<59.5@. %H+1. 14,09 (2.2!
§,ICBIz.9.49(, 2. ,H)(24, "1,505, " .9H1(, IF144, 3+. 2D<<07N(, &.)! . H OMFGWGZILYS , & HOWEGWGIA
(,/1/5!, 5+ (0039(+. )#19.7). 041 (, | .M.9082. 04, /30. /10(9/8(0! (OH@(+45, ! . 77.0415 , 104903k )5 =4l = 1.9..!
£,00.(2.2!%, 1 CB! (, /) @(25/8) (45,1 (9.14117(9! 9. (+.91 0543 (9. /145! J(2240.1). "1 450. 4. ,+ (, /1 &l!
2324(4, . /105, 4, 3532)#1(, /14411 (00543, &. /W41 (1962. 18, | <<SBDJ4AkH(H5 , 24, I (RO (08, "12+4374.2!
(9.19.)(+./4541 .1, 7)3. , 0. 15713 (04, *15,, 10(9/8(0173, 045 , 0N39%,, ™1(+9()1I (O, "Al, 09. (2.2%, 10(9/4(0!
(010 (465, 1(9.1(014. 0. /104(! (1952444010195 , 54950401 . 7. 04115 = . @911 1§, 5:95J4012+(+. 1571 .11 (3!
R214P. )4, 5HA (01 /¥5H1. 1, 00. (2. /18VI(21(19.23)571)5 = .91). 741@.. , +940) . ))&, *139.2239.2109. (4, !
(1)5 .91 39.)5(/1 DN9(, PQB+(9)t, ! 4..01(, 82411 (,/19./30./10(9/&(01 0#0).1). , "+11 9. 240404, "1 +1.!

(@(8) (%).1TR)8, " 164 1DE, +.90.()07590.19.) (445 , 2263110 (/ (1. HIFGWFZI<3, 011 +1)FGWhZ!61 . 9677 La!



<.,/5 (MFGGhINL1324%5+11 (2240.1450.4 . ,+1(, /1 (:%Q)!I (0%, "1457 )21(9.!,5419.39.2. , +(+@. 15!
(,1.M.9082.04 . /&(+. /14, 09. (2.1, 10(8/4(0! (04@(+5 , 0

B3912:3/#1(//9.22./1+1.2. )i (45 , 21%#109. (4, "1(, 1. MO. 2241 .M. 9082. 04 . /&(+. /%, 09. (2.18, !
0(9/8(0! (OH@(45, 1 (+1 .M.9082.15, 24011 (/ /45, 1571 (12.05 , /500)3/ . /1 .M. 90824, *1). "#19.@. , +./!
+1.1.M.9082, *14320).1 @(203) (1% /M)50(+ . /1 /82+()1 #5141 .18, T) (+. /1 O3TIN 19541 I (3HO0RI (4, "4, 141!
0(9/85@(203) (9! 08903401 Uat1! +182! 4 .+15/41 = .1 (847! 45! 2443)(+.! 9. (+.9! (3+5,5440! 0(8/4(0!
(0H@ (5,18, 1+1.1\NCS$I05,, /&5, 104(! (/4445 ()4 .01(,59.0. J+59! (0@ (45,1 (,/10. ,19()1054.4(, /!
§,J3% 2811 I5+. Q)" &, 7)3.,0.1 79541 +1.1 4_+(%59.7). M0l d9. @E532! 2:3/8.2! 1(Q.! &/ , 478/ +1(!
A.01(,52. , 204@. 1 (77.9. ,+174%9. 14392419 (+. 1+ , /214514, 09. (2.1 = 411+, , 245, 1/.0.)534. , D% (374, !
A OMWKIRIX (P(A39(! .+ W FGFRIA (, /! (345, 5440!7. . /Q759 = (3/128" , Ok, "1 4. /4(+./1%#10. ,49()!
0544(,/!.).0(+.2! 8V! (++1.15,2.41 571 @5)3, +(%! M.9062.1 &,! J95J5%445 ! 45! 7759+ J.90. J45, !
DU55/ 24,1 QWK FZIUE))E(A 25, . 1) HFGOWAIFGG i 10K+ 421 ()25105224%) . = 4+14, 1. IRGI2!57!. M. 9082..!
5,2.44,15301243/#1 1 (#+1.9.1 = (21(1"9. (+.914 . +(%59.7) M (OH@ (45, 17954 1+1 .1500)3/ . /1 .M.9082. 1) . 4!
)."1/3%, "I\CSUK201. 410! 4320).162! P, 5= , 145! (04@(+.1+1.1 4 .+(%59.7) ML (, /! )0k (1641 (, /!
bt 20807 0.7 . 1 2HAJ(+1.4019.235,2.179541 48)/14512.0.9.1 2 59P)5(/2!D8(, 2. , ! .+! ()& WKkh!
K014, 52.1 .+ ()00 FGUWZ! < (9P! .+ ()OAIWK [HZ! V (# WKKRZ! 260459 11! 6 . ()2 WK KIS/ . 5 3(+.)#1.9732. /!
M.90824, *14320).1 1(2! ()25 %. . ,1215 = , 1451 (04@(+.1+1.1 4 .+(%59.7) .M /3%, "1 A5/ .9(+.! .M.9082.!
Dal0r59IUI6 . (AWK [KINL1.2.12t3/8.2123]359+1.105, +. , 45 , k1 (+41.9. 14219, (+.91(3+5, 544010(3/4(O!
(0H@(H5, 1 2 11111/ /845, 1571 (1205, ZH1500)3/ . /1. M. 902, ™1).. " &, 1539I\CHI05, /85 , 0!

BHRG2I571.M.9082. A1 = .15%2.99../1(, |, 09. (2./18V19.235, 2.1 = 14, NCHIBNICB XK, 105, 19(2+
51 (196()1 (04, "12+3/6. 201414214, 09. (2.14, 1 8VI/8/1, 5419. 23)418, 1(19. /3045 , 14, 162123011+ 1 (+1CB! = (2!
(025!"9. (+.9%, \CSIQAICBXULL.2.178, /&, " 223" * . 241 (+14, 09. (2. /10(9/8(0! (0@ (45, 10(, &, /. ./

09. (+.1(192. &, ICBI/3%, "123%4 (Mid- () .M. 908215, 2.+ =11+ = 50). " * . /1P, . .1 M+. , 205, 57) . MGG, 01" " 4!



/53%)%, *1(%25)3+.1 = SOPI9(+.AL = .1 )40% . /1(1"9. (+.918VI(, /NP )#I(, 1, 09. (2. /10(9/6(0105 , +9(0+E)8s#!

A .(239.11. (94105, 49(0H)i#1 . 1(%2. ,0.1571/677.9. ,0.24, 16@%.+ = . ., 105, /85, 241/ . 236 4111671 9!
(7+.9)5(/18, 1+1.I\NCSI05,, /845 , M84.J)h. 21 (, 16, 09. (2.14,10(9/&(0105 , +9(O)&#1451 A (&, (¢, 1+1.12(4..!
6al (" (4,2 (114" 1.9l <<$dID"" 3" * 0529144 U1 MWK RI0!

B3919.23):2! 14" 1)a" 14141 (41 J(04, "1 /5.2 , 54 (/. ; 3(+.)#! 444101 (3+5,5440! , .39()! 0(9/4(0!
(0H@(5, 1+1(+15003921 /398, "1 .M. 9082, 0IK+142104.J50+(, #1451 , 5t 141 (+ = 16).13(08, "12+3/8.21¢,09. (2./!
SVIGHFGOHHI%. (+2544, 1/3%, "1 .M.9082.10"" (/. QWFGWFZI<3, 01! .+1 A FGWhIAL. 1/877.9. ,0.214, !
8VIh.+1..,105, /15, 214, 1539123/#1 7 .9.1459.145/ . 2+DXWN%. (+2544, INB391T8, /8, "2123" . 2+1+142!
A", 13715118V, 09. (2.M2443) (+../ %41 .M. 908204 . /4(+. /1401, 4242410( , 109. (+. &, 09. (2./'CB!
- 1411, 51054395442, 145160
AEP'QQIP4&N#4P4P I#FAIMYP'NILOALP'M'LIJKIP4&N#4P1J%IB%I) #MB4PILILIE'&PH#Q#L$I6#MS5!
B'&K%Q#AIL
! C5,202+. 4 2 @111 (, O#242! (JII5 (011451 (22.228, "141.1.T7.0rI5TI\CSHI5, | 1. 45/4#, (440!
9.2J5,2.24/ . H74./14,15391 39.09. "62+ 9. /14RO (1 J(89. /1 4Q+. 241 0543 (%25, 1 571 +1.101(, * .1 79541
VNC2NNI5IFHORGI2!57 .M. 9082..19.@. (). /1 (126" , 4780, +)#1™9. (+.91%, 09. (2. 18, ! .M. 9082, "1 ""NIg, +1.!
\C$I05, /4445, 01521 .M. 90828, * Ni4%LJ . 9732465, 121(173, 045 , 157141 19+ . 96()!/98@¢, *139.2239.1(, /1)44A%!
(203) (9105, /30+(, 0.A+1. 1, 09. (2.1, ] **NI053)/19. 23)H79541(101(, * . 1, !.4+1 . 915015+ 117 (0459201 ..
/41, 5415%2.90.1(1"9. (+.91,09. (2.13, ']aCle, \C$HI054J (9. /14511 ICBXI05,, /i5 , %3+ <$d! - (2!
£,00.(2.71, '\CSI@0ICBX!/.2J0.1,00. (2. 218, 1LaCHO05, 262+ ., +1 = 11 (, ! (9. %()! 9. 2239.0/%@. , !
§,00.(2.18,1.M.90824, 1). "13.973245,, ! - 1\ CSHU!!

C5, 20/ .%, "HL(HI(OH5TH1.1.MO. 221(3¢5 , 544010 (9/4 (0! (04@ (445, 1(018.0. /! = #4141 1(/ /4445, !

571+1.1500)3/. /1).7+) . "1 .M.9082.1053)/1%. | (++90%3+. /145141 .| 4 +(%59.7) .MA1+1.15%2.9@ . /1, 09. (2.14, !



T *N1O53)/1 %.1 (+98%3+. /1451 9. (+.91 (0#@(H5, 1 571 +14219.7) MO L1.1 4 .+(%59.7) .M 821 +9(/8445 , ()##!
05,0.40./1 (2! (1eT)5 = 19. 2459, " F19.7) .Ml = 1.9. %! 4. +(%59.7) . MO4. /6(+. /14, 09. (2.2, 15" "l (0+1+5!
14.3950. ! .M.90824, "14:320).1J.97325, 1DB>] . (S#IU16 1. STTHWKKHZIVS = . )AWKKZIVS = .)lul61. 977
WKLLI0K, 10(, &, - 124378, 21(+123%4 (Ma4 () M.9082. 16, +. , 2644 241+1.139. 225919 235 , 2. 1(3J . (92451%. IC B
/900 A 28+ 11)t). 105, 198345, 17954101, * . 214, 10(203) (9105, /30+(, 0. 1053 " 32+, k(P! . ! (A EFGGWZ!
K014, 52. 1. #1(HIFGWGZI*<4A1 .+ (JHFGGHIIB>T . (3#1UI$3 " 32+ , &(PAWKK[216J9( , ™ .91 QWFGWRIIU#22!
A OWWKRINLI(, 2)(+. /1451134 (, 241+1621 4 .01(, 824 = 53)/1). (/145141139 /4045, 1+1(+1+1.! .MO. 22!
0(9/8(0! (04@(+45,! (,/19.23)+(,+14,09. (2.14,! CBIE, 15391 2:3/#! =53)/1 .).@(+.!$""d! (, /! +1.9. %!
M.9082%, "1)i4%1J 973215, 0185 = .@. %! . @4/ ,0.1759! ({CBY/%E. , 14 .+(%59.7) .M J9. 225919.2J5 , 2. 145!
/90 1) A%I)55/17)5 = 1§, 1134.(, 21214 /D" 5321 JUFGWGINUL. , 1+1.14.+(%59. 7). ME2! (0@ (+. /1,
+1.1(944 841 (3. (9213, (%) 1451 .)R0k! (17)5 = QI(2E, *19.235, 2.1/ .234+ .1 A(9P. /18, 00. (2. 218, %)55/!
J39.2239.41/3. 145105 ,0399. , +19. /3045 , 214, 18(203) (9105 , /30+(, 0. 08, 2., 1. | (JNWKKRIIES# , . HIWKKWZ!
649(, " -AWKKKI0I6644) (919.23)1211(@.1%. . ,15%2.90. /1 = 1., 1. 14 .+(%59.7) . M2 (04@(+. /18, 1+1.1) . *2!
D6E, 5 = (#luldI5I1 . AWKKGZIBH(, ™ . L. HOWWKKGIND. 1254 .1. @8/ . ,0.123" * . 2421(ICB/%@. , 1J9. 225!
9.2J5,2 2048 (5L (+15%2.90. /18,10, &, . 201UL. , 1+1.14 +(%59.7). MI62! (OH@(: . /18, 1+1 . 1) . "HlE#142!
0(J(%).157109. (4, "1&, 0. (2.21, ICBI(, /1+1.9. Ut < Skl I ()19 2459, *15918 , 09. (2, *1%)55/17)5 = !
#5141 1. M. 90828, " )RA%ID" *5321 . JAFGWGZ!" 5321 ).+ AWKKEZIV5 = )1+ (YAMKKWIOL!

B3919.23)12 (8", 2 1141 1) (++. 912:3/6. 0L 1. 1¢, 09. (2. /1CBI(, /! <l /. 238 .14, 09. (.21, !
LaCk, +1.\NC$I05, /&5, 23" " .2+ 1 (+h1.1962. &, 1<$d!500399. /1(2!(19. 23)#I57%,, 09. (2. /'\CBI9(+1. 9!
+1(,19./30./105, /30+(,0.01<59.5@.% = .1 /8/!, 5+15%2.90.1(, 4, 09. (2.14,!JaCl%.+= .. ,’\CS!(, /!
CBXI05, /&5, 2423" .26, "WL1(:H1. 18, 44()!0(25/8) (+59%19. 235, 2.1, 1+1..1 .M. 90826, "198 1+1) . " 142!, 54!
/47,9 00UBLIL. (/7485 1571411205, /) M.9062%, 1) ™18, INC B! (%25)3+.135 = .91 = (21.77.040. )#!

/53%)./!' 2301 +1(+1 28, 7).0). "1 J5: .91 53tJ311 9.4 (4, ./ 05,2+(, ! %.+= .. ,1 05,785,200 Bé@.,!+1.!



2048 (%41, 1]aC!(, /1.). 0. /1 M.90628, *1). *1J.973245 , | (HIRGI21/3%,, " \CSHI@NICB XA, 09. (2.214, !
M-90826, "1 NE(IT. (OH5I1(@.1%. ., 1 /%@. , 11k, 09. (2. 214, ' <SI$2ICBL2! ()25!.). 0(+. /1, '\CS!
(%50.1CBXIB()3. 24+162! = 53)/1(3J. (9¥51%. 1 .14 . 01(, 241! = 14011 MO 2210(9/&(01(0H@ (45 ,1). /!
1518, 00. (2../1.M. 9082, "1)kA%1J . 973245 , 1, 153912: 3/ 41!

INMJ)59(+5941 ( , (142821451 " (&, 18, 26" 1414, 45135+ , () . 77.02! 57I\CS$!5, 1+1. 1444 .105392. | 57!
0(9/85@(203)(919.2J5, 2. 21Q8('FQ = (#19.J. (+./14.. (239. 21BXBaB!9.0. ()./1(1"9. (+.9%,09. (2.1, !8V!
&, 1\CS! 020! CBX! %4 WG! 21 57! .M. 904241 %3+ +182! = (2! , 5+ 5%2.90. /1 759! CBI 3, +4)! FGI 201 228, *1+142!
(, QHA A +15/41+1.9.1 = (21 ()25!, 51/ .+.0+(%). 1 /477.9. , 0.1, 1] "NISOILAC! (+(, #1444 . 1I58, )P . !
/345141 1+ 2411 (4, " 15! (0053, +759143)4J) . 10543 (%25, 21%.+= . . ,105, /5, 201!

d, 3401037718, 7)(45,145109.0. , #+1.10(203)(+39.1571+1. 1 (/7645 , ()! .M.9062%, ™1). "1 79541
J(OHORI (4, "1 8,1 +1.1 0(9/85@(203) (9! 089038 = (2! /. 2" , ./ 45! 425)(+.! 0(9/8(0! (0+4@(+45, ! .77.0+20!
85:.0.9% - .15%2.90./1(, %, 09. (2.1, LaCl, +1.1(%2. ,0. 1571, 09. (2./!.M. 9082, "T]aCht, Zi0(, !
+1(H 5+1.91 @(203) (9! %. /2! .MJ.%. ,0./! @(25/8)(+5,00 LAJIOQ)H 9. (+.9! (%25)3+.! = 59P)5(/2! (9. !
(22504(+. /! =811 79, (+. U 2HAI (1. 40O A . /4(+. /1B (2505, 2496045, 18, 1%5+1! (0. 1D"*30P = ()+.9'ua!
C)ATT59/MFGGWIIES#, .91 1 AWKKFI!(, /1,5, 0(0H@.14320).1%. /21Dd . 9P5! . 1 KK [1#514 (&, +(4, (!
D0 /1<$dI85 1 .0.W - 18).! 7 15%2.90. /1 (179, (+.91%, 09. (2.18, ! <Bch+1.1"9. (+.91¢,00. (2.2!4, !
LaC!z#1N\NCS!(9. 1,05, 202+ , 41 =& 11(, 1§, 09. (2. /1284 (+1.4010(2505 , 2494045919235, 2. 4519 . (+.9!
(%25)3+.1 2 59P)5(/201L1.19. (25, 17591 (, 1¢, 09. (2.14, 'LaCi2!3, 0). (W%3H = .123.03)(+. 1 (i 4 (#!
9.7).041(!%(959.7).M19. 235, 2. 451+1 . 144%() (, 0.1571(, 18, 09. (2. /10(9/4(0!53+I39. ) (4@ . 1¥5! .M. 90428, ™!
4320).10(203) (9105, /30+(,0.011LL.! (/445,157 (1205, /1 .M.90824, *1). "1 = 53)/1, 594 ())#!4, 09. (2.!
0(9/8(0! (04O(H5,! (,/19.23)+1&,1)50()! .M.90628, "1 4:320).! @(25/8)(H5, 14, 1+1(+1). "0l U153+ +1.!
B(25/0)(45,1%.&, "1 ()5 = . /1451 J(3HO0RI (+.1¢, 1+1.10(9/85@(203) (9! 04003414, 1539 \CHI 05, /6445 , A1+1.!

"9. (+.9ICBY, 09. (2.1 = (2%,1.M0.2219.)(+4@. #5ILaCh9. 23)4, "1, 1(, |.M0.22!.) . @(+5 , 157(%+ . %6()%)55/"



J9.2239.01 4., 1+16210(9/6(00J . 9%J1.9()164%()(,0.! = 53)/1, 5,594 ())#!5003%!+1.1.M0. 22!¢, 09. (2.!
B, 1 (9. %0)!1%)55/139.2239. LA (#11(.1%. . ,12.,2./1 (212301196411 (9. %) %(959. 7). MA! = 16011 I (Or)#!
053,+.9(0. /%1 .1.M.9082.04 . /4(+ . /1(3+5 , 54401 (0@ (+45 , 0KTI25A41 . , 41 .15%2.9@. /%, 09. (2.1, ILaC!
A(#9.7).01%(959.7).M04 . /8(+. /1 (++. , 3(+5, 1571244 I (+1.. 40! (2505 , 24960+50! (0H@&H#145! (++. , 3 (¢!
F1.1902.18,139.2239 0K, /. /ML (2%. . 1215 = , W1 (H 2 810, 00. (2. /1.M.9082. 1, +. , 26+#1+1 . 19(959.7) . M!
5J.9(H, "1 J54, 41 21 2147+./1 ()5, "1 +1.1 %(959.7) M1 9.235,2.1 0398.! 5= (9/2! +1.19.7).M! +19.215)/4!
9.23), "18,1(3" 4. ,+./19.235,20. , . 221451 1#] .9+ ., 240 124A3)ID* )91 .+ (JMFGGRII X595, ! .+ ()M
WKKKZ! V(@ ,! .+ ()04 WKK 101 N39+1.9450. 4 9(959.7). M4 . Z8(+. /1 O1(, * . 218, <<$d! +5! 143901 (, /!
1#J5¢. , 2%0.12443)0 (9.1J%4-(90)#19. "3)(+./1+1953" 11 ()+.9(+15, 28, |LaCI9(+1.91+1(, | CBIDB " 51! . 4!
(WFGGFAFGGRIO!

85 0.9 4, 05,49(2+ 45! J9. @6532! 243/8. 20 +1.1%(959.0. 345904 . /4(+. /! §,09. (2.1 &, LaC!
5012.90. /18,1539 243/#1 = (21,54 (HO%3+. /14518, 00. (2.214,1 .M.9082¢, "1 JaCOl *)).9! .41 ()0! DFGGRI!
/.45, 29(+. /W11 .MI52%, "1%(959.0. Jt592151(11#J . 9. , 2%@. 1244:3)32132%, 1, .OPI23045, 101 (4%. 92!
9./30./10(2545¢59145,, .18, 1%5+11 .M. 9082, *1(, /!, 5,(.M.90628, "1). "21/3. 1451 (., 3(+./1%(959.7) .1
A /47" 0(2505, 2490045, 0 ULL).! JaCl &,09. (2.7 &, %5+11 Jkd%2! +5! 053,+.9(04 +1.1 J.90.4@. /!
1429, 2%0. 12443)32441 .1, 09. (2.1 (21). 221995, 53,0. /%, +1.1.M.9082%, ™). " 10543(9. /45H1.1,5,0
M-90828, *1). "1 0% )).91 .+ ()M FGGRI0! KAJ5G+(, +)/#41 +1.2.178, /&, *2! = .9.1 2. 04T40! +51 2+ (/H#(2+(+.!
M.9082.01IK,, 105, +9(2:415391243/#175032. /15, 19235, 2.21 (! .M.9082.15,2.41(, /1753, /!, 5! @4/ . , 0. 157!
01(, *.21,1@(203) (945, .1, 1 .1.M. 90828, " NEA%H51I95¢ . 0+15919. /30 .1%)55/19. 2239 01L.1. 2. 178, /&, *2!
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(/7435 ()10(25/8)(+5, 18, 1+1.1 . M62+4,, " 10(9/65@(203) (91089034011 LU 10( , , 5+41%.1239.1 = 1 (11442231 7 (2!
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(H/877.9. 41 = 59P)5 (/21591 .M. 9082. 145/ ()ih. 241 = 1.9. 41 .14(" , &3/ 157108903475 = 18, 09. (2.217954!
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%()(,0.1%.+=..,1CBI(,/!J.9%J1.90)! @(25/8)(#5, /3%, "1 .M.9082.1421 +153" 1+ 451 %.1 /40+(+. /! et
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£,09. (2.218,10(9/45@(203)(91089034+7)5 = !
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J.973245,1 (4 .M.9082.15, 2. 441 (%5@.1+1.1 4(" ,&3/.1571@. ,532!9.439,1 (, /! 3. 9%I1.9()! B(25/8) (45,
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! L1621243/#1 = (21249, , "+1., ./1#12.0.9()! 4 .+15/5)5"80()1 05, 28/ . 9(+5, 201 U.132./1 (P, . .!
7).ME5,5. M., 285, 1 M.9082.1 A5/ (# +1(+ ())5 = . /1 759! (,! (345,5440! , .39()! &, 09. (2.1 &,! 0(3/&(0!
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/.27 14519, /3014, +.90¢, Z808/3()! @(R(AR)H! (, /18439501 2+(i240()! I5 = . 01K, @. 244" (+592! = .9.!
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517%=(</3*(6*.%(L*%"$%, (*%6(1"+A((B'<#(,$6(L""1(W$%, ($/=(6*.(,$6("SR"%<"/&"(,<1=(
3</+1</+(5.3(/*(=<#&* L*%IA(((

%

$(.Y.2% B'<H#HE"&/<Y."(<H#(/* M/D$H<D"($/=(R*"#(/*(%<#CA

83" +$*06-8&*0%"..(8)2% H(#361.#(W<11(5"(R*#<3<*/"=(*D"%(6*.%($%3"%6/(R. 1#"(3*(&*/3%*1(
3"($,*./3(*L(LL*W(3'%*.+' (3" ($%3"%6A((B" ($%3"%<$1(&* RY%"#H#<*/(R%*D<="=(56(3" (#361.#(
W<11(5"(D$%<"=(3*(&%"$3"(=<LL"%"/3(51**=(L1*W(R%*L<1"#A((F/&Y%"$H#" #(</(#36 1.#(=*W/W$%=(
RY%"##.9%" (W<3' (% /3" 896" $# #(</(517=(L1*W: (W'<1"(&*/3%*11"=(%"1"$#" (*L (#36. 1.#(
=FW/W$%=(R%"##.%" (W< 11(%"#.13(</(</&Y%"$#"#(</(51**=(L1*WA((B" (51**=(L1*W(3*(6*.%(1<,5(W<!
I"D"%(5"(&* R1"3"16(*&&1.="=(56(3"($%3"%<$L(&* RV HH<* A((F/(#*," (&$H"#:(,.$/.$1(
L</+"0b(RY%"##.9%" (NBLH"=(</#3"$=(*L (3" (#36 L. #A((

J(
H(&. LL(W<11(5"(R*#<3<*/"=($%*./=(6*.%(L*%"$%, (*%6(1"+:($/=(&$/(5"(</L1$3"=($/=(="L1$3"=($3(
W<11(3%(</&%"$H#" ($/=(="&%"$#"(51**=(L1*W/(3*(6*.9%6(L<,5A((((
%
$(Y.2%9B" (5%$&'<$1($%3"%66($/=(/"%D" (%o./(&L* " (3*+"3"%: (3" #(3" (&*, RV #H#<*/(*L (3'<H#(
R$%63<&.1$%($%3"%6(,$6(%"#. 13(</($(3</+1</+(# H$3</($/=(#*,"(3" R*%$%6(/., 5/"##(</(3"(
L*06"$%, A((B™(&* RY%"##<*/(*L (3" ($%3"%6(&S$/(S1#+(5"&*," (#*,"W'$3(./&* L*%3$51"(*D"%(
3<,"KB"#"(#6,R3* H(W<L1(#.5#<="(W<3'</(O(,</.3"#(*L(&* R%"#H#<*/(%"1"$#"A((B"%" ($%"(
[*(%<HCH(3*(6*.%(L*%"$%, (L%* (3", R*%$%< 16(#3*RR</+(51**=(L1*W(3*(3( (L*%"$%, A(
E
&S+ S U8SY0/+), %/ HH()S2%%  FI(*%="0%(3*(</&%"$#"(3" (51**=(LL*W(3'%*.+'(6*.%(
5%$&'<$1($%3"%66($/=T*%6(%$=<$1($%3"%6:(6*.%(L*%"$%, (*06('$/=(W<11(5"("/&L*#"=(</($(W$3"%(°
3'$3(<H(8&<%&.1$3"=(W<3'(W$%,(WS$3"%A((B" (W$%, (W$3"%(W<11(%"#.13(</(3"(=<1$3<*/(*L(6*.%(}
S1r=(D"##" THA((B" (WS'%(5$3' (&*#<#3#(*L($(&61</="00(3'$3(<H(&<%&. 1$3"=(W<3'("$3"=(WS$3"%A(
* 06($%, (W<11(%"#3(</#<="(3"(3.5"("I&1*#"=(</($(R1$#3<&(+1*D"(3'$3(R%"D"/3#(6*. % (#C</(L%* (
5"</+(</(=<%"&3(&*/3$&3(W<3'(3" (W$3"%A((H(3", R"%$3.9%" (# B RABI=(GL(6*. % (#C</(
$/=(6*.%(#C</(3", R"%$3.%" (W<11(5"(,$</3$</"=(5"3W""/(7a($/=(TNi(2" L#< #A((B" (W$3"%(
L*06(3" (5$3'(<#("$3"=(%",*3"16(3*($(3",R"%$3.96"(/*3(" S&""=</+ (D 1#<.#($I=(<#(
&<%&.1$3"=(</3*(3"(5$3'(D<S(S(W$3"%(R.,RA((B" (W$3"%(</(3" (5$3'(W<1L(L™1(Y.<3"(W$%,:(5.3(
1#3(3**(*3A((FL($3($/6(3<,"(6*.(L"™ L (=<#&* L*%3(3" (W$%, (W$3"%(</LI*W(W<11(5"(#3*RR"=($/=(
%"R1$&"=(W<3'(&**1"%(W$3"%(3*($11*W(3" (5$3'(3", R THEIMR(3*($(, %" (&*,L*%3$51"(
1"D"LA((*.%(L*%"$%, (,$6(5"("$3"=(L*%($(3*3SL(*LBHEW*(*. %H#A
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$(.Y. 20600 /(3" (HC</(51*=(D"##" 1#(L<11(W<3'(51**=(L*%($/("S3"/="=(R"%<*=(W'<1"(
J="Yo <[ +($%3"%<$L(&* RY6"HH<*/(<3 (&S 1B HEBOOSY6 (HW" 11</+($H(H*,"(L1.<=("HESR"H#(
Lo*, (3" (51*+=(D"#" L#(</3*(3" (#.%%6* . =</+(3<##."A((B'<H(, </*Y6(HW"L1</+(#*.1=(%"#*1D"(
<3#"1L(W<3'</(N7(*. YoHA((@1"D$3<*/(*L(3"($%,(W<11("1R(3*(#R™=(.R(3" (R%*&"H#HA((*.%(#C</(
$6(SRR"$%(%"=($L3"% (%", *DS1(LUEEI' A((B'<H(<H#(=."(3%(3"(</8&%"$H#"=(#C</(
&<%&. 1$3<HA((B™ (%" =/"#H(#*. 1=(%"#*1D" (W<3NBJ(NPo#A(
E

11 -&)S" #(&)%& %38 Q$% &S +$*%&SVI"SWE"().2%  JI/"(</L1$3$51"(& LL(W<11(5"(R1$&"=(
$%*./=(6*.%(.RR"%($%, (*%($5*D" (3" (C/™($/=($/*3"%(,$6 (5" (R1$&"=($%*./=(6*.% (W <#3(
*0/p($/CL"A((B" (W%<#3(&.LL(W<11(5"(</L1$3"=(3*($(R%"##.%" (3'$3(R%"D"/3#(51**=(L1*W(3*(6*.%(
'$/=(L*%($(R"%<*=(L(MBD(,</.3"#($3($(3<,"AB'<H(#*. 1=(/*3(5"(/&*, L*%3$51"A((FL(<3(<#:(
1+3<L6(3" (</D"#3<+$3*0($/=(3" (R*#<3<*/(*L (3" (& LL(W<11(5"($="#3"=(./3<L(</L1$3<*/(W<3™*.3(
=<#&* L*%3(<H#($&'<"D"=A((B"#" (& LLE(W<11(5"(</L1$3"=(3*(R%"##. Yo LTS 2 1=(3%(
F="06$3" (#Y."U"A((B'<H(W<1L1(R%"D"/3(51%*=(L%* (L1*W</+(*.3(*L(6*.%(1<,5(5$&C(3*(3"(
"$063:(5.3(SLLFW(51++=(3*(LL*W(</(3*(6*.%($%,A((*.%(1<,5(W<11(L<11(W<3'(51**=($/=(<L(3"(&LL(
<ILL$3<H(<H(,$</3$</"=(L*%0($(/.,5" % (*L(,</.3"#:(6*.(, $6 (L™ L(S(H" HSI<+ (*LHW" 11</+A((
B'<#(<H#(5"&S$.H#"(#*,"(*L(3" (R1$#,S(W$3"%(R*%3<*/(*L(6*.%(51**=](W<11(1"$C(*.3(*L(3"(
#,$11(51%=(D"#t " L#($/=(</3*(3" (HRS&"(5"3W""/(*3"%(&" L 1#(</(6* % (1<, SA(((B'<H(<#(#<,<1$%(
3H(W"/(6*. (#3$/=(.R(</(3"(,*%/</+($/=(#3$6(.R%<+' 3(=.%</+(3"(=$6A((F/(3'B3(&$#"(
+06$D<36(,$C"#(<3(=<LL<&. 13(L*%(51*=(3*(L1*W(5$&C(3*(3"("$%3(L%* (3" (1"+#:($/=(3" 6 (#1*W 16|
H#W"11(*D"%(3"(&*.%#" (*L (3" (=$6($H(R1$#,$(1"$D"#(3" (51**=(D"## " L#A((V""/(3™ (&.LL(<H#(
%"1"$#"=:(3"(1<,5(W<11(#1*W16(%"3 B(S1(5#(3" (R1$#,$(,*D"#(5$&C(</3*(3" (51**=(
D" 1H#A
%
$(.Y. 2% B"(,*D","/3(*L(L1.<=(*.3(*L(3" (51**=(D"##" 1#(</3*(6*.%(1<,5(,$6(</("S3%","(
BSH"H(&S #"(=<HE* L*%3A((B'<H(=<#&* L*%3(#™*.1=(%"#*1D"(<3#" 1L (W<3'</(,</.3"#(*L(="L1$3</+(
3"(& LL:($/=(3" (WL 1</+(#* 1=(#.5#<="(W<3'</(N7(%#A(@1"D$3</+(3"($%, ($5*D"(3"(
" $9%63(L*%(a0(,</.3"#(#*. 1=(#R""=(3'<H(RY*&( #H#A

L1 O SH(HEHY6-840$". . (&) Y& Vol %' &3 +$* %6 8$%!"S2% * (W<11('$D"($/(
</L1$3$51"(&. LL(R1$&"=($%*./=(6*.%(L*9%"$%, (*%6(1"+A((V"(&$/(%SR<=16(</L1$3"($/=(="L1$3"(3'<#(
& LL(3*(=<LL"%"/3(RY%"t#.%"#(3'$3($%" ($51" (3*(#Y.""U" (3" (51**=(*.3(*L(3" (D"</#(</(6*.%(
1<, 5A((F/LL$3<*/(<H#(,$</38</"=(L*%(*/16($(5%<"L (RGBS MBH" &*/=H]A((B"(
B IH$3<H(*L(1<,5(8&* RY%" ##<*(W<11(L"™ 1(1<C"($(#3%*/+(+%<R:(5.3(#™*.1=(/*3(5"(R$</L. LA((FL(<3(<#
1&* L*063$51 " (/*3<L6(3" (</D"#3<+$3*0($/=(3" (R*#<3<*/(*L (3" (& LL(&$/(5"($="#3"=A

(
$LY.2 (B"%"($%"(/*(Yo<HCH(SHH*E<$3"=(W<3'(3'<#H(R%*E"=.%"A

L1 +'S)H()S%'&S +$*0%6. Q-#(8)%6+),%-8*0$"..(&)2% * 9%(L*9%"$%, (W<11(5"(
"I&1M=(</($(RL"S<+1L$HA(5*S($/=(#"$1"=(W<3($(/"*R%"I"(#1""D"($%*./=(3" (. RR"%($%, A((
>.&3<*/(*0b(&*, RY%"#H<*(*L(6*.%(L*%"$%, (&$/(5" (&%"$3"=(56 (%SR<=16($==</+(*%(%", *D</+($<%(
</(3"(5*S(D<$($(&*/"&3"=($.3*,$3"=($<Y%6(&* RY6"H#*UA((B" (5 3<*/(*L (#.&3<*/($/=(

&* RYb"##<*I(#*.1=(/*3(5"(R$</L. 1A((G*3<L6(3" (</D"#3<+$3*%(<L(3" %" ($%" ($/6(L"™" L </+#(*L(
=<#8&* L*%3A(

%

%
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$(.Y.2% B"'%"($%" (I*(Yo<HCH(SH#*&<$3"=(W<3'(3'<#(R%*E"=.%"A

1" S ("0 ) QE"S. Yok +#Yo+ ' $%RI&E, %60$".. Q$"2%%% * (,$6(5"($#C"=(3%(
R"%6L*9%, (*/"(*L (3" (L*11*W</+(?HG@h0@!>(3*(3", R*%6$%<16(</&%"$#" (6*.%(51**=(R%"##.%"Z(
a(#Y " U</+($($/=+%<RR"%(W<3'(6*.%(L*%"$%, (L*%6($(L"W(,</.3"#(W<3'(*%(W<3"™*.3(51*=(
L1*W(3*(6*.%(L*%"$%, (5"</+(R%"D"/3"=(N](&*/3%$&3</+(6*.% (1" H(WE&E'(*%6(W<3'*.3(
51%*=(L1*W(3*(6*.%(1"+(5"</+(R%"D"/B"=A
%
BLY.20600"(, #&1"(&*/3%B&I<*/H($%" (R"%L*%6,"=(W'<1"(3" (51+*=(L1*W(3*(3" (1<, 5(<#(
R%"D"/3"=:(6*.(,$6( "SR"%<"/&" (&*H<="0$51"(=<H&*, L*%3(#<,<1$%(3*(3'$3(W"/(=*</+(
$S<, $L(W"<+'31<L3</+(%"R"3<I<HHA((-*W"D"%: (3" %" (<H(/* (Yo<HC(3*(6*.%(, #&L"#(</(
R"%6L*0b, </+(3'<#("S"%&KH"A

11 HSE&OYH" H2% FI(*%="0%(3*(&%"$3"($(,"/3$1(#3%"##($(d>B1IJ)e(3"#3(W<11(5"(R"%L*%, "=A(H(
H'%<"#(*L(W*%=H(L*%(&*1* %#(W<11(5"(=<#R1$6"=(#.&'($#(d! @EA(-*W"D"%: (3" (W*%=(W<11(5"(
=<#R1$6"=(</($(=<LL"%"/3(&*1*.%:(R"%'SRH#(3" (&*1*.%(+%" IA(*.(,.#3(%"$=(*.3(3" (&*1*.%(</(
W'<&' (3" (W*0b=(<#(W%<33"/(</:(/*3(3" (W*%=(<3#"LLA(B"%"L*%": (. R*H" <@l %<33"/(</(
+06"™/(3"S3](6*.(W<11(%"#R*/=(56(#$6</+(d+%" [eA(*.(W<11(5"($#C"=(3*(R"%L*%, (3" (3$#C($#(
L$#3($1(6*.(&SIA(()$%3(*L(3"(#3.=6("DSL.$3"#(3" (#8&* %" (6*.(3&' <* A" (3"#3($/=(<3(<#(
D"%6(<,R*%3%$/3(3'$3(6* Yo(#&*%" ($&'<"D"#(3" ("%, $1(%$/+"(L*%6(R"Vok*/#(*L(6* % ($+"($/=(

"= &$3<HA((.Y(R"%L*%,$/&" (W<1L(5"(,"$#.%"=(56(**W(,.&' (*L(3" (1<#3(6*.(%"$=(3'%*.+(
<I(BWH(,</.3"#(3<," (SH(W"LL(SH(*W(,$/6(,<H#3SC"#(6*.($C"A %%
$.Y. 2% B"%" ($%" (/*(Yo<HCH(R*"=(56(3'<#H(R%*&"£.%"A

11 +)S"$UH" #2% F/(*%="0%(3*(&%"$3" (", *3<*/$1(#3%"#H#($/($/+"%(3"#3(W<11(5"(R"%L*%,"=A()%<*%(
3%(3"(3"#3</+(=$6:(6*.(W<L1('$D"(5"/($#C"=(3*(L<LL(*.3($/($/+"%6(Y ."#3<I$<%" (</(*%="%(3*(
%"&$11(S(RSH3("D"/3(3'$3(,$="(6*.(D"%6($/+%6AV" (W<1L(#"(3"(Y."#3</I$<%"(3*("1<&<3(

o I3B%66($/+ VA ((F.(WLLL(5" ($HC"=(3*(="#8&%<5"(3" ("D"/3(W KIBRIWL<"/&</+(3"(
"D"/3(</(6*.%(<,$+</$3<H: (SH(W"LL($H#(%"R*%3(*/(3%.+'3#: (L™ 1</+#: ($/=(R'6#<&S$1(
$HR<Ub$I<H/#($5*.3(3" (#<3.$3<*/A((B™ (3"#3(W<11(1$#3(3NI46/.3"#A

%

B(.Y. 206 * (W<LL(L""1(,*,"/3$%66($/+"%(3 SV L1 (#.5#<="(L* L 1*W</+(3" (</3"%D<"WA((F3(<#(
RH#<51"(3'$3(3'<H($/+"%(</3"%D<"W(,<+3(&*/3%<5.3"(3*(%"/"W</+(R%*51" #(5"3W""/(

6% Y6t 1L($/=(3'<#(</=<D<=.$LA((FL(6*.(5"1<"D"(3'$3(3'<#(,<+3(</($/6(W$6 (5" (R%*51" $3<&:(6*.(
$%"("1&* %$+"=(3*(W<3'=0%SW(L%* (RSRSI<*/(</(3'<H#(#3(=6A

11 -&)HSEIVH" #2%  H(&*3%*1(3"#3(W<11(5"(R"%L*%,"=(</(*%="%(3*(./="%#3%$/=(<L(D"%5$1<U$3<*/(
<H(8*/3%<5.3</+(3%(3" (51**=(D"##" 1 (%" #R*H#"A((*.(W<11(#<,R16(&*./3(L%*, (K*/"_(</(
Q<HH<HH<RR<_H#A((*.%(D"%5$1<US3</(W<1 1 (#BSWSEBHBIRE: (SWH(?<#H#<#H#<RR<:(3'%""(
< HH<HH<RRG/=(W<11(&*/3</."(L*%(3W*(,</.3(#A
%
$(.Y.29% B"%"($%" (/*(Yo<HCH(R*#'=(56(3'<H#(RY*&"E.%"A

11 18N"$%R&,3%)"SHHE"%0$"..Q$"2%  *.(W<11(1$6(*/(6*.%(5$&C($/=(6*.%(1*W"%(5*=6(
W<11(5" (/&1 =(</($/(PBYs-'3(5*SA((0$%<* #(1"D"LH#(*L(#.8&3<*/(W<11(3"/(5"($RR1<(=(3*(3"(
(
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11 B*S(3*(#<,.1$3"(*W(3" (51**=(/*%,$116(#<L3#(</(3" (5*=6(=.%</+($&3<D<3<"#(1<C" (#3%$/=</+(
RA((B'<#(W<11(&S$.#"(6*.%("$%3(%$3"(3*(</&Y%"$H#" ($/=(6* (5 1**=(D"##" 1#(3*(&*/#3%<&3(3*(
$</3B</(51+=(RY%"H##.%" A((B'<H(<H(S(/*%,$1 (%" #R*H#" (3'$3(6*.("SR"%<"/&"("D" %6/, *%6/</+(
W"/(6*.(+"3(.R(*.3(*L(5"=A (

$(.Y.29%B"%" (<H(SH $11L(&'$/&" (3'$3(6*.(,$6(5"+</(3*(L$</3(W<3'(3'<#(R*&"=.%"A((V"(W<11(
5"(,*/<3*0b</+(6*.%(51%*=(R%"##.%" (&*/3</.* #16A((FL(6*.("SR"%<"/&"($/6(*L (3" (L*L1*W</+(
#6,R3* #:(/*3<L6(3" (</D"#3<+$3*0%(<,,"=<$3"16Z (/. #"$: (/$%%o*W</+(L<"1=(*L(D<#<*/:(
HW"S3</+A((2'$/+"#(</(6*.%(51%*=(R%"##.%"(3'$3(W" (="3"&3(W<11(,*#3(1<C"16(</=<&$3"(3'$3(
L$</3</+(<H#(<,,</"I3(W"11(5"L*9%"(6*.("SR"%<"/&"($/6(*L(3"#" (#6,R3* #A((96(#.33</+(*LL(

3" (#.&3<*/:(51*=(W<11(%$R<=16(%"3.%/(3*(6*.%("$%3($/=(#6,R3* #(*L(MBLBE™

%" D %" =A((*.($6(L"™ L(/$H#"* #(L*%(S(L"W(* Yot ($L3"% (3 <#(R%*&"=.%" (<L (6*.(&$,"(&1*#"(

3 (LS</3</+A((B'<H(#*. 1=(%"#*1D" (<3 1L(W<3™.3($/6(8* R1<BSI<*/#A

11 -&1,%60$"..&S%H" #2%  FI(3'<#(3"#3:(6%.(W<11(R1$&"(6*.%('$/=(*%(L**3(</($/(<&" (W$3"9%6(5$3'(
L*0b($(L"W(R](,</.3"#A(B'<H(W<11(&S$.#"(6*.%("$%3(%$3" (3*(</&%6"$H" ($/=(6*.%(51*=(
D" 1#(3*(8*/#3%<&3($#(3"(&*1=(W<11($&3<D$3"(6*.%(#6,R$3"3<&(/"%D* #(#643",(\3" (R$%3(*L(
6*.9%(/"%D* #{#6#3",(</D*1D"=(</(3" (dL<+3(*%(L1<+3e(%"#R*/#"]A
%
$(.Y.296#AB78%678%:4%79@L @%>4@8=%MBY%<AI@%>74?8=5781%/4K8;87N%9<%7?6:%M8%]59
>69:J5DI1%345%A6;8%<A8%79IHA<%6<%6:BY%<9IF8%<4%KI<A=76K%BA57%A6:=%47%I44<%I T 4F
K6<87%M6<A%9J%B45%J88D%5:6MD8%£4%7?4:<9:581%

Y -/ HY 1% #$+00()S2 (C*.(W<11('$D"("<3"%($(3"#*%6(5$/=$+"(*%6($(&.#3*,(
H3%SRR</+(="D<&"(SRR1<"=(3*(6*.%(&" #3($/=($5=*"IA((*.($%" ($#C"=(3*(5%"$3"'(*.3($(
& ($<Yo(L%* (6% %(1./+#(SH(6*.(&3/:($/=(3"/(*1=(3'$3($#(3" (HI%SRR</+(<H#(3<+3""=(
$%*./=(6*.%(&"#3($/=($5=""IA((  *.(&$/(</=<&$3"(3"(I"'=(3*(5%"$3" (=.%</+(3'<H(
RY6*&"=.%"($3($/6(3<,"A((HL3"%(&$3&'</+(6*.%(5%"$3'(6*.(W<11($+$</(",R36(6*.96(1./+#($/=(
#3%SRR</+(W<11(&*/3</."A((B'<H(W<11(5"(%"R"$3"=(./3<1(3" (#3%$RR</+(<#(&* R1"3"A((B"(
R.O6RM" (*L(3'<#(<#(3*(%"#3%<ER(OMES/("SR$/=(6*.%(&" #3($/=($5=*"/(</(3"
"LL*063(*L(5%"$3'</+(</($/=(3(%"=.8"(3"($,* /3(*L($<Y%(1"L3(</(6*.%(1./+#($3(3" ("I=(*L(%(
106, $1("SR<%$3<H/A((B'<H#(,<,<&H(d%"#3%<&3<D"e(1./+(=<#"$#"A((

$LY.2 (B"(#3%SRR</+(E&S/(L"™1(./&* L*%3$51"(5.3(#*.1=(/*3(5"(R$</L.1A((FL(<3(<#(R$</L.1(
[*3<L6(3"(</D"#3<+$3*%(<,,"=<$3"16($/=(#3%SRR</+(W<11(5" (BRI <HAKH $11(
&'$1&"(3'$3(6*.(,$6(5"+</(3*(LS</3(W<3'(3'<H(R%*&"=.%"A((V" (W<11(5"(,*/<3*U</+(6*.%(
51%+=(R%"##.%" (&*/3</.* #16A((FL(6*.("SR"%<"1&"($/6(*L (3" (L*1 1*W</+(#6,R3* #:(/*3<L6(3"(
<ID"#3<+$3*%(<,,"=<$3" 16 Z(/$.H"$: (/$YY*W</+(L<"1=(*L(D<HHIHM(S $/+"#(</(6*.%(
51%*=(R%"##.%"(3'$3(W"(="3"&3(W<11(,*#3(1<C"16(</=<&$3"(3'$3(|, SLIBAN(KH(<
5"L*06"(6*.("SR"%<"/&"($/6(*L(3"#"(#6,R3* #A(( B"#" ($%" (%" D"%#"=(56(%S$R<=16(%", *D</+(
3" (#3%SRR</+($/=('SD</+(6*.(%"#3(1$6</+(*/(6*. % (5$&C(W<3'(6*.%(1"+H#(PoS<H"=A(
(

1L 14),S$(0%" "$-(."2%%  *.(W<1L(5"($HC"=(3*(R"%L*%,('$/=+%<R(#HY.""U</+("S"%&<H"A((
B"'(=.%$3<*/(*L(3'<H("S"%&<#"(&$/(DSY66 (L %*, (SI&WNEH(3* (a8 NNB(,</.3"#:($/=($3($/(
</3"/#<36(3'$3(&$/(D$%66(L%*,(D"%6(,<1=(3*(,$S<,$1(&*/3%$&3<*/(L*%&"A((@S"%&<#"(,$6(35C"(
R1$&"(</(&* 5</$3<*/(W<3'($/6(*L (3" (BE*INI/3<*/"=(3"&I<Y ."#(W'<&'(&$/(&*/3%*1 (
(
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11 (3"(51**=(L1W(3*(6*.%(1<, 54:(&*/+"#3(3" (1<, 5#:($/=(W'<&' (&$/($13"%(6*. % (51+=(RY%"H#.%"A((

(

$LY.2 (VUI(L*%"$%, (. #81"(&*I3%S&I<*H($%"(R"%L*%,"=(W'<1"(3"(51**=(L1*W(3*(3"(
L*%"$%, (<#(R%"D"/3"=:(6*.(,$6(" SR"%<"/&" (&*/#<="0%6$51"(=<#&* L*%3(#<,<1$%(3*(3'$3(W"/(
=+</+(,$S<, $L(W"<+'31<L3</+(%"R"3<I<HHA((-*W"D"%: (3" %" (<#(/*(Yo<#C(3*(6*.%(, .#E&1"#(</(
R"%6L 0+ (3'<H#("S"%&<H#"A((*.(,$6("SR"%6<"/&"(, H&L" (H+%""H##(</(3" (, #&1"#(*L(6*.%(
L*9%"$%, (L*%6 MR (‘*. %6 (SL3"%(R"%L*%,</+(3"('$/=+%<R("S"%&<#":(,.& ($#(6*.(W*.1=(<L(
6*.($=(5"/(1<L3</+(W"<+'34A

L1 1"S" "$-(."2%% *.(W<1L(5"($HC"=(3*(8&*/3%$&3(6*.Yo(1"+(, H#E&L"H:("<3"%(&*/3</.* #16(*%(
</3"%,<33"/316A((B" (=.%$3<*/(*L(3'<H#("S"%&<#"(&$/(D$%6(LY%*,($(L"W(#" & NHB(3*(a8
<1.3"#:($/=($3($/(</3"1#<36(3'$3(&S/(%$/+"(LY*,(D"%6(,<1=(3*(,$S<,$1(&*/3%$&3<*/(L*%&"A((
@S"%&<#"(F3$C" (R1$&"(</(&* 5</$3<*/(W<3'($/6(*L(3"($5*DN/3<*/"=(3"&/<Y."#(
W'<&'(&$/(&*13%*1 (3" (51+*=(L1*W(3*(6*.96 (1<, 5#: (&*/+"#3(3" (1<, 54 ($/=(W'<&'(&$/($13"%(
6*.96(51*=(R%"##.%"A(((

€$(.Y.2 (V"L +(, H&L" (&*/3%$EI<*H($%" (R V6L*%6,"=(W'<1" (3" (51*=(L1*W/(3*(3" (L*%"$%, (
<H#H(R%"D"/3"=:(6*.(,$6("SR"%<"/&" (&*/#<="%$51" (=<H#&* L*%3(#<,<1$%(3*(3'$3(W"/(=*</+(
$S<,$1(W"<+3L<L3</+(%"R"3<I<HHA((\W"D"%: (3" %" (<H(/* (=$,$+" (*%6(%o<#C(3*(6* %6 (1"+(L%*,(
BHA(C*.(,S6("SR"6<"/&"(, H&L"(H#*9%""##(</(3"(, H#&L"#(*L(6*.%6(L"+(L*%6(NTEN(*.%6#(
$L3"06(R"V6L*0b,</+(3"(1"+("S"%6&<#"(,.& ($H(6*.(W*. 1=(<L(6*.($=(5""/(1<L3</+(W"E+3H#A
%

¥ IH%E& () S&YEBH(*+),-./$"+)0( "HSY&S IH(1&I)*+ *- NSO&SIH(,%6' (. S
(‘1'%&213**/(41#.)2-1#.5!,2&.$13**/(161'5'$& 72'(1&./1&!3'813%-#$(94!, %*)' (/!
HE&S(MT&:15**/(41)' Vo' &2(41&./ Yot :#.5188$'%6; 1<+-18H221 7'106&. . [*+2=1& ((#5.!
SHY* JHSH . (H.180#)01=*-1)* . (-+'1/#33'%".$1 7' 1'%&5'(1&) $#.51&(1(*-%)'(1*3!
HEY&S >0 (18H221T'1/* "1 1&I/*- 72" 772411 3&(OH#* 16+ &.#.51$0&$! . #$0'Yo!=*-1 *0p
$0'1' @, Yott+ $Y6(H. 1*21 /1. V&S&!)* 22"V $#* 18../1& . &2=(#(18#22):.*8180#)0!
V* IS 1=5 1800 1 1- $H21S0') + 'S4 FBIS0 ($-/=9;11<H-18#221 T'1&(/1$*!
HBO'YAIB;)*. (—+181(, ) #3# 1 &+*-. $I'&) 01/&=13*0%!&!13'81/&=(1, %6 #*%!$*1=*-%%|
$'($#.5!/&=41&./I$H)*.(-+'1=%-%!3#.821&+*- $1&13'810*-0%(17'3*%%' ) *+#.51$*1$0']
2&713*001=*-0p1$' ($#.5!((#*.41C; ID*.(-+1&1(, VH3# 18+*- $1&13'BI0*-%(  17'3*0%!
)+ 5135 001=*-0p1$' ($#.5:11>0'10#50' (B! E-&. SHS=1*31 #$%&$ 1#.1$0'(17'1'%&5"]
(*-%)'(#(1&.18+*- $1&)0#'1&72'1$0%*-50!. *Vo+ &2/ #' $&Yo=1#.$&: | T=1+&:#.5!
&,,%* YoH&S'('2)$#*.(1*3I0HERHSYET* $&H.#.513**/(1&(!, &%$!*3I$0' FH#'$& %=
&,,%*&)0'(I$*1G$* IH= ,'%$".(#*.16FIGHO/# $41&. /(! (H+#2&Y6!$*1$0'1/*("1*3!
J#'$8%=1 #SY%&S', Yo  1#/'1#.1('1'%6&219%") .S ($-/# (N<-1+&=' @, 'Yo#t'.) 19" /1-Vott.')
&.11%'/($**2(1/-%# 5IS0#(1SH+'], ' Yott*/16/-'1$¥1$0'1 7' 1'% &5'1)*2*-%941& . /1$0#(1#(1&!
F%+&21%'(,*.(;11>0'%'1&%6' *1: *8. 0ot(:(1*31&)-$'1/# $8Y6=1 #$%&S$']
(-, 2"+ $&BH* . IF# $8%6=! #$% &S )& 1#.5'%&)SI8HF0!) V%o $&H. 1 +'/#) &SH* (16, %6*$*.!
-+ 1 OHTHS*Yo(4),0%(, 0*/# ($'%&(1$=, 114 OH THS* Yo (4] H$%*52=) Yok T*%1*$0'%%)!
K HSY0H)* @#/'l/* *%L1/%-5(IMIH#3I=*-18%"1$&:#.5!8.=1*31$0" "1+ /H)&GH =*-18#2217'!
\@)2-/'13%*+I$0'N ($-/=; (
(
(
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$(Y.2 (B"%"($%"(I(CIWI(Yo<HCH(*L($&.3"(=<"3$%6(/<3%$3"(#.RR1" "/3$3<*/A((E<"3$%6(

1<3%$3"(&$/(</3"%$&I(W<3'(&"%3$</(,"=<&$3<*/#(\R%*3*/(R., R(</'<5<3*0b#: (R*HR*=<"#3"%$#"(
36R"(O(</'<5<3*%i#: (/<3%*+16&"%</" (*%6(*3" % (d/<3%<&(*S<="(=*/*%e(=%.+#][(<B(6t.($%" (3$C</+(
*L(3"H"(,"=<&$3<HH:(6*. (W<11(5"("S&1.="=(L%* (3" (#3.56A

(

(

14K%D4:H%K9DD%<A8% @ <5¢B8%<6L8"

g
JI($/(</<3<$1(D<#<I(W"(W<11(#"(.13%P#*./=(3*(+"3($/(<,$+"(*L (3" (51+*=(D"##" 1#(</ (6*.%(
1<, 5#(3%(="3"%, </"(W"3"%(6*.($%" ("1<+<51"(3*(R$%3I<&<RIIB<UIR3.E6A(

(
K*%(3"(,$</(#3.=6Z(R%"RSYSHE" (3"&'/<Y."H#(L*%(,"$#.%</+(6*. % (%" "#R*/#"($/=(
8&9%"$3</+(3"(&*%%"&3("SR"%<,"/3(&*/=<3<*/#(.#.$116(3$C"#(b70(,</.3"#A((B"($&3.$1(
"SR"%<,"/331(D<ANI(L1 (3D . %oH#A(

(«

#6DL9:HY%6:=%*4;8F8:<@2

(
B$1C</+(*%(,*D</+(=.%</+(3"(3<,"#(3'$3(W"($%" (3SC</+(,"$#.%","I3#(W<11(&$.#"(
D$Y%<$3<H/#(</(3"(,"$#.%","I3H(W" ($%"(, SC</HFL(6*.('$D"($/6(=<#&*,L*%3:(R1"$#" (1"3(
H(CIFW(<,,"=<$3"16($/=(W"(&$/(3",R*%$%<16(5%"$C(L%*,(=$3$(&*11"&3<*/A((-*W"D"%:(<L(
"D"%63'</+(<H#(&*,L*%3$51":(R1"$#"(,$</3$</($(D"%6(Y.<"3(R*#3.%"A((@D"/(D"%6(#1<+'3(
*D","13#(</3"%L"%"(W<3'(*.%("SR"%<,"/3#A

(

>8796D%(: @<75?7<944@?2
)$%3<&<R$/3t#($%" ($#C"=(3*(/*3(=%</C($L&**1 (*%(&SLL"</"(=.%</+(3"(aN(*.%#(R%<*%(3*(3"(
#3.=6A((H1#*:(W"($#C(3'$3(6*.(=*(1"BY/#.," ($/6(L**=(=.%</+(3" (7 (*. %#(R%"&"=</+(3"(
"SR"%<,"/3#A((*.(#*.1=(",R36/(6*.%(51$=="06(<,,"=<$3"16(RY%<*%(3*(#3$%3</+(3"(3"#3A((
V(3" (#3.=6(<#H(L</<#"=:(W"(W<11('$D"(6*.(#<3(</(3" (1$5*%$3*%6 (L*%b($(#*%3(3<,"(3*($11*W(
6*.(3*(%"$=" #3(3*(3" (. RWBIR*#3.%"A((B"#"(R%"&S$.3<*/#(#*.1=(5"("I*.+'(3*(R%"D"/3(
$/6(# " HS3<HH(L(=<UU</"#HA(()1"$#" (5" (SWS$%" (3'$3(#"HS3<#(*L(=<UU</"##($%" (/*3(
1¥%,$1($/=(6*.(#*.1=(1"3(#(C/*W(<L(6*.("SR"%<"/&"($/6 (=<#&*,L*%3(5"L*%"(6*.(1"$D"(
3"(1$5*%$3*%6A

(

+<<6?A8=%*8=9?76D%.?788:9:H%'4 752
B'<#(Y."#3<H//$<%" (SHCH(H* " (<, R1"(Y."H3</H($5*.3(6*.%6("$13'A((B'<H#(</L*%,$3<*/(<#(
H'=(3H(+.<="(#(W<3'(6*.9%("/3%6(</3*(3" (#3.=6A((2.%%"/3("$13'(R%*51" #(</=<&$3"=(*/(
3'<H(L*%, (W'<&'($%" (%" 1$3"=(3*(&$%=<*D$#&. 1$%(=<#"$#"#(\</&1.=</+('<+'(51H[R %" ##.
$/=(1<D"%(*%(C<=/"6(R%*51" #(W<11("S&1.="(6*.(L%*, (3" ¢BEE( (3" (R$%3<&.1$%(
"SR"%<,"[3(</(Y."#3<*/(%"Y .<%"#("$13'667<9?9>6: AD

(

.6J8<B%078765<94:@2

(
>$L"36(R%"&S.3<*/#(L*%(3" (#3.26(W<11(</&1.="(3"(L*{1*W</+Z
(
¥ 067<929>6:<@"*("/3"% (3" (#3.=6(W<11(5"(<="/3<L<"=($#("<3"%("$13'6(,"/($/=(W*,"I(
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</#.1</(%"#<#3$/3:(*%(36R"(FF(=£€$5"3<&A

¥ 9"L*06"("/3"%</+(3" (#3.=66*. (W11 (5" (&Y™ "=( #</+($(,"=<&SL(#E&Y""</+(L*%,A((*.(W<11(
1+3(5"($51"(3*("/3"% (3" (#3.=6(<L($/63'</+(<H(L*./=(W'<&'(</=<&$3"#(3'$3(<3(<H(=$/+"%* #(L*%(
6*.(3*(R$%3<&<R$3"A
(

Y V(W<1L(&*/3</.* #16(,*I<3*%(6*.%(""$%3(%$3" ($/=(51**=(R%"#.%":($/=(6*.(W<11(5"(1$6</+(

5"&*, </+(L$</3($/=(#<,R16(#3*RR</+(3"("SR"%<,"/3$1(,$/<R.1$3<*/(W<11($1(3W/ (6
Y.<&C16(%"&*D"%A
(

Y O (W<11(5"(R%*D<="=(W<3'($/6(/"W(</L*%,$3<*/T</&<="/3$1(L</=</+H#T3"#3</+(%"#.13#(3'$3(,$6(
5"(%"1"D$/3(3*(6*. %(="&<H#<*/(3*(&*13</." (*L(W<3'=%SW(L%*, (#3.=6 (R$%3<&<R$3<*/(\$#(
$RR1<&$51"]A

(

(:J4TF6<94:%4:%.<4>>9:H%.<5=B%067<9?9>6984:2%%

(

( B"'(</D"#3<+$3*%(,$6("/=(6*.%(R$%3<&<R$I<*/(</(3" (#3.=6 (W<3™ BB MBA</(&$H#"H#(
W"00" (3" %" ($9%" (*/+*</+(=<LL<&. 13<"#(W<3'(*53$</</+(D$L1<=(,"$#.%" "/3#: (*%6(W"%" (3" %"(
$%"(,"=<&$1(%"$HHA

067<929>6:<%6:=%.<5=B%,6<6%"9<A=P6K6D2

(

( )$%3<&<R$/I(HGE(#3.=6(=$3%$:(</&1.=</+(5<*1*+<&$1(,$3"%6<S1H(\51*=(#$,R1"#](&$/(5"(
W<3'=0%6$W/(5O<1(%"Y."#3(3*(3" (RW</&<R$L(</D"#3<+$3*%: (E%A(?<&'$"1(@A(BH&' $CDHCH(
SNOIY."/#.A&S  A((K*%("$&' (#3.26:(S(H</+1"(<="/3<L<$51"(,$#3"%(1<#3(*L(R$%3I<&<R$/3H(<#(
8%"$3"=(3'$3(&*/3$</H#("$&' (R$U3I<ERS/3_H#(<="/3<L<&$3<H/(&*="(SH#<+]"=(3*(3" (#3*%"=(#3.=6(
=$3BA((((

(
+?2?8@ @%<4%.<5=B%,6<6%,579:H%-4DD8?<94:N%Q@8N%+:6DB@9@N%,9@ @8F9:6<94:N%$8<8:<94:|
,9@>4@6%2
(
>3.=6(=$3$(W<11(5"($&&" " ##<51"(3*(3"()%</&<R$1(F/D"#3<+$3*%: (3" (+%$=.$3"(#3.="/3(
&*/=.&3</+(3"(#3.=6:(*3"%(,",5"%#(*L (3" (#3.=6(3"$,($/=(%"+.1$3*%6($.3*%<3<"#(
13" =(5"1*W(</(3™ (d&*/L<="/3<$1<36e(#"&3E*/A
(
0D6:@%J47%.<476H8T$8<8:<94:T,9@ @8F9:6<94:TO5MD9?6<94:T,9@>4@6D%4J%,6<62
(
>3*0%$+"(*L(=$3B(<#(</=<&$3"=(</(3"(d&*/L<="/3<$1<36e(#"&3<*/(5"1*WA((ES3B(<#(%"3$</"=(L*%($(
,<I<,.,(*L(O(6"$%#($#(R" % (M.""/_#(h/<D"%#<36(R*1<&6A((E$3P(<#(=<##",</$3"=(</(R.5L1<#"=(
B #E&Y<R3#H:(+%$=.$3"(#3.="/3(3"#<#(*%0(&*/L"%"/&" ($5#3%$&3# (W <3"* IS/ B< L <"%#(
#.&'(3'$3(</=<D<=.81(#.5""&3#($%" (/*3(<="/3<L<$51"A((H B "EHFR Qo<*=(*L (#3*%$+"(3"(
=$3B(L<1"#(&$/(5"(R"%,$/"/316(="1"3"=(L%*,(3"' (#"&.%" (#"%D"%(#<€3"A((((
((
(
(
(
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mailto:mt29@queensu.ca

-4:39=8:<96D9<BR

(
H11(</L*%, $3<*/(*53$</"=(=.%</+(3" (#3. =GR &316(&*/L<="/3<$1($/=(W<11(/*3(5"(%"1"$#"=(</(
B(L*9%, (3%$&"$51"(3%(6*.:("S&"R3(3*(6*.($/=(6*.%(R"%ott*/SL(R 64 <GGIA+ 1", $#3"%(1<#3(
<="/3<L6</+("$& (R$Y3I<&<R$/3($/=(3" MbIMB<L<$51" (#3.=6(&*="(W<11(5"(%"3$</"=(</($(
H'R$%$3" (RSHHWATRE*3" 83" =(L<1"(L*1="% (*/($(#"&.%" (M.""/_#(h/<D"%#<36(#"%D"%A((B" (=$3%(
1$5"11"=(W<3'(3"(R$%3<&<RS$/3(&*="(W<11(5"(C"RB(<I*A"* 1="06H(*/(3" (#"&.%" (M.""/_#(
h/<D"%#<36(#'%D"%A((91*=(#$,R1"#(W<3'(3"#"(R$%3<&<R$/3(&*="H($%" (#3*%"=(R%<*%(3*(
$ISL6H<H(</(MB(="+%"" (2" 1< H(L%""U"%(</(3"(-., $/(0$#&. 1$%(2*/3%* 1 (4$5* % $3*%66 (3*(
R%"D"/3(5<*1*+<&$1(,$3"%<$1#(5"</+(1</C"=(3*(S(R$% B LERUBDFE 1$51" (*/16(3%(3"(
<ID"#3<+$3 Ut ($I=(Yo"#'SY0& (SHH<HISIIH(W (W< 11 (R"%L*%, (#3$3<#3<&$1($/$16#<#(*L (3" (=$3$A
B"'06" (<H#($(R*##<5<1<36/(3'$3(6*.%(=$3$(L<1":(</&1.=</+(<="/3<L6</+(</L*%,$3<*/:(,$6(5"(
</#R"&3"=(56(*LL<&<$LH#(L%* (3" (-"$13'()%*3"&3<*/(QUNBH$=$(</(3" (&*.%#" (*L(
&$%%66</+(*.3(%"+.1$%(+*D"%/,"13(L./&3EBHAN.""_#(h/<D"%#<36(-"$13'(>&<"/&"#($/=(
HLL&B%=(B'$& </+(-*#R<3S1H(I"#'$%& (@3'<&#(9*$%=(\->1@9](,$6(%"Y .<%" ($&E&"H##(3*(
#3. =66 " 1$3"=(%" & Uo=H(3*(, */<3*%6(3" ("3'<&$1(&*/=.&3(*L(3" (%" HBYLRI=6(%"#.13#(
W<LL(5" (A" =(SH($/*/6,* H(=$3$(L*%(H&<"3<L<&(R.51<&$3<*/#($/=(RY%"#"[3$3<*/#: (*I6(L*%(3"(
"= &$3<H/(L(#3. =" 13#(</(3" (P& L(*L(;</"#<*1+6($/=(-"$13'(>3.=<"#($S3(M.""]_#(
h/<D"%#<B86A

(

<5=B%-4F>8:@6<94:2%

(
H(,*/"3$%6(&* R"/#$3<*/(L*%(6*.%(3<," (W<11(5"(<="/3<L<"=(56($(%"#"$%& (3"$,(,",5"%(
= .9%</+(3"("SR1$/$3<*/(*L(3" (#3.=6A((B'<H(W<11(</&1.="($/6("SR"H"#(6*.(</&.%($/=(%"L1"&3(
<, R*#<3<*/(*/(6*.%(3<,"(56(6*.%(R$%3I<&<R$3<*/(</(3'<#(#3.=6A

(

'788=4F%<4%"9<A=76K%JI74F%<AB%H5=B2

%
* 0p(R$V3<&<R$I<H/(</(3'<H(#3.=6(<H#(D* 1Y BEMEAGL</"(3*(R$%3<&<R$3"(</($/6($#R"&3(
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SCIENCE AND PERSONAL TRAINING

;CSEPSCPE Get Active Questionnaire

CANADIAN SOCIETY FOR EXERCISE PHYSIOLOGY -
PHYSICAL ACTIVITY TRAINING FOR HEALTH (CSEP-PATH®)

Physical activity improves your physical and mental health. Even small amounts of physical activity
are good, and more is better.

For almost everyone, the benefits of physical activity far outweigh any risks. For some individuals, specific advice from a
Qualified Exercise Professional (QEP - has post-secondary education in exercise sciences and an advanced certification in the
area — see csep.ca/certifications) or health care provider is advisable. This questionnaire is intended for all ages - to help move
you along the path to becoming more physically active.

D | am completing this questionnaire for myself.

D | am completing this questionnaire for my child/dependent as parent/guardian.

PREPARE TO BECOME MORE ACTIVE

The following questions will help to ensure that you have a safe physical activity
experience. Please answer YES or NO to each question before you become more
physically active. If you are unsure about any question, answer YES.

1 Have you experienced ANY of the following (A to F) within the past six months?

A Adiagnosis of/treatment for heart disease or stroke, or pain/discomfort/pressure
in your chest during activities of daily living or during physical activity?

B A diagnosis of/treatment for high blood pressure (BP), or a resting BP of 160/90 mmHg or higher?

C Dizziness or lightheadedness during physical activity?

D Shortness of breath at rest?

E Loss of consciousness/fainting for any reason?

F Concussion?

2 Do you currently have pain or swelling in any part of your body (such as from an injury,
acute flare-up of arthritis, or back pain) that affects your ability to be physically active?

3 Has a health care provider told you that you should avoid or modify certain types of physical activity?

4 Do you have any other medical or physical condition (such as diabetes, cancer, osteoporosis,
asthma, spinal cord injury) that may affect your ability to be physically active?

YES to any question: go to Reference Document - ADVICE ON WHAT TO DO IF YOU HAVE A YES RESPONSE - - - »)»

© Canadian Society for Exercise Physiology, 2017. All rights reserved PAGE 1 OF 2
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;CSEPSBPE Get Active Questionnaire

SCIENCE AND PERSONAL TRAINING

ASSESS YOUR CURRENT PHYSICAL ACTIVITY

Answer the following questions to assess how active you are now.

1 During a typical week, on how many days do you do moderate- to vigorous-intensity aerobic physical I: \[/)vp:::gl'(/
activity (such as brisk walking, cycling or jogging)?

2 On days that you do at least moderate-intensity aerobic physical activity (e.g., brisk walking), l:] 'I‘)"A";UTES/
for how many minutes do you do this activity?
For adults, please multiply your average number of days/week by the average number of minutes/day: I:l wENEUKTES/

Canadian 24-Hour Movement Guidelines recommend that adults accumulate at least 150 minutes of moderate- to vigorous-
intensity physical activity per week. For children and youth, at least 60 minutes daily is recommended. Strengthening muscles and

bones at least two times per week for adults, and three times per week for children and youth, is also recommended

@(see csep.ca/guidelines).

GENERAL ADVICE FOR BECOMING MORE ACTIVE

Increase your physical activity gradually so that you have a positive experience. Build physical activities that you enjoy
into your day (e.g., take a walk with a friend, ride your bike to school or work) and reduce your sedentary behaviour
(e.g., prolonged sitting).

If you want to do vigorous-intensity physical activity (i.e., physical activity at an intensity that makes it hard to carry on a
conversation), and you do not meet minimum physical activity recommendations noted above, consult a Qualified Exercise
Professional (QEP) beforehand. This can help ensure that your physical activity is safe and suitable for your circumstances.

Physical activity is also an important part of a healthy pregnancy.

Delay becoming more active if you are not feeling well because of a temporary illness.

DECLARATION

To the best of my knowledge, all of the information | have supplied on this questionnaire is correct.
If my health changes, | will complete this questionnaire again.

| answered NO to all questions on Page 1 | answered YES to any question on Page 1

Y Check the box below that applies to you:

D | have consulted a health care provider or Qualified Exercise Professional

. . (QEP) who has recommended that | become more physically active.
Sign and date the Declaration below ( e

D | am comfortable with becoming more physically active on my own

v without consulting a health care provider or QEP.
Name (+ Name of Parent/Guardian if applicable) [Please print] ~ Signature (or Signature of Parent/Guardian if applicable) Date of Birth
Date Email (optional) Telephone (optional)

With planning and support you can enjoy the benefits of becoming more physically active. A QEP can help.

Check this box if you would like to consult a QEP about becoming more physically active.
(This completed questionnaire will help the QEP get to know you and understand your needs.)

© Canadian Society for Exercise Physiology, 2017. All rights reserved. PAGE 2 OF 2
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2 CSEP |SCPE Get Active Questionnaire — Reference Document
' SEIENCE AND PERSONAL TRAINING ADVICE ON WHAT TO DO IF YOU HAVE A YES RESPONSE

Use this reference document if you answered YES to any question and you have not consulted a

health care provider or Qualified Exercise Professional (QEP) about becoming more physically active.

1 Have you experienced ANY of the following (A to F) within the past six months?

A A diagnosis of/treatment for Physical activity is likely to be beneficial. If you have been treated for heart
heart disease or stroke, or pain/ disease but have not completed a cardiac rehabilitation program within the
discomfort/pressure in your past 6 months, consult a doctor - a supervised cardiac rehabilitation program
chest during activities of daily is strongly recommended. If you are resuming physical activity after more than

living or during physical activity? 6 months of inactivity, begin slowly with light- to moderate-intensity physical
activity. If you have pain/discomfort/pressure in your chest and it is new for you,
D YES talk to a doctor. Describe the symptom and what activities bring it on.

B A diagnosis of/treatment Physical activity is likely to be beneficial if you have been diagnosed and treated for
for high blood pressure high blood pressure (BP). If you are unsure of your resting BP, consult a health care
(BP), or a resting BP of provider or a Qualified Exercise Professional (QEP) to have it measured. If you are
160/90 mmHg or higher? taking BP medication and your BP is under good control, regular physical activity

is recommended as it may help to lower your BP. Your doctor should be aware of
D YES your physical activity level so your medication needs can be monitored. If your BP

is 160/90 or higher, you should receive medical clearance and consult a QEP about
safe and appropriate physical activity.

C Dizziness or lightheadedness There are several possible reasons for feeling this way and many are not
during physical activity worrisome. Before becoming more active, consult a health care provider to
identify reasons and minimize risk. Until then, refrain from increasing the intensity
D YES of your physical activity.
D Shortness of breath at rest If you have asthma and this is relieved with medication, light to moderate
physical activity is safe. If your shortness of breath is not relieved with medication,
D YES consult a doctor.

E Loss of consciousness/ Before becoming more active, consult a doctor to identify reasons and
fainting for any reason minimize risk. Once you are medically cleared, consult a Qualified Exercise
[:] YES Professional (QEP) about types of physical activity suitable for your condition.

F Concussion A concussion is an injury to the brain that requires time to recover. Increasing

physical activity while still experiencing symptoms may worsen your symptoms,
D YES lengthen your recovery, and increase your risk for another concussion. A health

care provider will let you know when you can start becoming more physically
active, and a Qualified Exercise Professional (QEP) can help get you started.

After reading the ADVICE for your YES response, go to Page 2 of the

Get Active Questionnaire - ASSESS YOUR CURRENT PHYSICAL ACTIVITY

@ Canadian Society for Exercise Physiology, 2017. Al rights reserved PAGE 1 OF 2
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!+‘_ CSEP | SCPE Get Active Questionnaire — Reference Document
q ' e s ADVICE ON WHAT TO DO IF YOU HAVE A YES RESPONSE

Use this reference document if you answered YES to any question and you have not consulted a

health care provider or Qualified Exercise Professional (QEP) about becoming more physically active.

2 Do you currently have pain or swelling in any part of your body (such as ] ves
from an injury, acute flare-up of arthritis, or back pain) that affects your o
ability to be physically active?

If this swelling or pain is new, consult a health care provider. Otherwise, keep joints healthy and reduce pain by moving
your joints slowly and gently through the entire pain-free range of motion. If you have hip, knee or ankle pain, choose
low-impact activities such as swimming or cycling. As the pain subsides, gradually resume your normal physical activities
starting at a level lower than before the flare-up. Consult a Qualified Exercise Professional (QEP) in follow-up to help you
become more active and prevent or minimize future pain.

3 Has a health care provider told you that you should avoid or modify certain [ yes
types of physical activity?

Listen to the advice of your health care provider. A Qualified Exercise Professional (QEP) will ask you about any
considerations and provide specific advice for physical activity that is safe and that takes your lifestyle and health
care provider’s advice into account.

4 Do you have any other medical or physical condition [] yes
(such as diabetes, cancer, osteoporosis, asthma, spinal cord injury)
that may affect your ability to be physically active?

Some people may worry if they have a medical or physical condition that physical activity might be unsafe. In fact,
regular physical activity can help to manage and improve many conditions. Physical activity can also reduce the risk
of complications. A Qualified Exercise Professional (QEP) can help with specific advice for physical activity that is safe
and that takes your medical history and lifestyle into account.

After reading the ADVICE for your YES response, go to Page 2 of the

Get Active Questionnaire - ASSESS YOUR CURRENT PHYSICAL ACTIVITY

WANT ADDITIONAL INFORMATION ON
BECOMING MORE PHYSICALLY ACTIVE?

» csep.ca/certifications » csep.ca/guidelines
CSEP Certified members can help you Canadian 24-Hour Movement Guidelines
with your physical activity goals. for all ages.

7. All rights reserved PAGE 2 OF 2
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Leg Blood Flow via Ultrasound

During your participation in this study, the research team will measure the blood flowing
through your right femoral artery using non-invasive imaging and Doppler ultrasound

equipment.

Lab Procedure: The common femoral artery is located in the upper leg, where the
lower part of the abdomen meets the thigh (i.e. the inguinal crease). At the start of each
visit to the lab, you will roll your shorts up on your right leg (secured with provided
string) to expose the right inguinal crease area. Then, an ultrasound probe will be
placed on the skin over your femoral artery and adjustments will be controlled by hand
by the investigator. High frequency sound (ultrasound) will penetrate your skin. The
returning sound provides information on femoral artery size and blood flow. There will
always be multiple members of the research team present during this measurement.

I |
—_
\ | V
&,
\

Remember that your participation in this study is oluntary. If yu ar
feel you are no longer comfortable with participating at any stage of data collection, do
not hesitate to let someone know. We maintain a judgement-free atmosphere and your

comfort is prioritized.

How to Prepare:
1. Please shave your right inguinal crease area before each visit to the lab.
2. Wear loose fitting shorts that can easily be tied up to expose the right inguinal

crease area.
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