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• `ẁMw8 |C8ts9,

    

xF5g6ymJi S?9li3j5 vmp

• }X32 B|x3F,

    

kNo8i +x8ixys6t5 cspmpbz

• }l5|b6 swox7 m4|bk5,

    

xsM5tp, +x8ix6goEi3j5 x7ml bM|Fn4f5

• xwix6 dxC6,

    

xzJ6]v6, x8ix6goEi3j5 W+?ot5ti3j5

• +xN-m̀E Bwx5o, 

    

xzJ6]v6, xtosEp5

• xwu ]vBw,

    

+x8ix6goEi3j5 W+?ot5ti6, ie5tx?5

• Aw8 B|wo,

    

+x8ix6goEi3j5 W+?ot5ti3j5 cspmJ7mE4

• rsD9 AE[n8,

    

+x8ix6goEi3j5 W+?ot5ti3j5 cspmJ7mE4

• ~l5|b6 p7 |b9X5, +

    

x8ix6goEp4f5 vmp7mEsJ6

• rsD̀oN X̀M{ys,

    

+x5gwN6g6 +x8ix3j5 cspmpb6

• S}D{ g|Cg3, 

    

x?t4f5 +x8ix6goEi3j5 cspmpb6

• wE8 oxF, 

    

g+Xv xg6bslxD8̀i3izk5 cspmp7mE4

• ~l5|b6 psD9|t8 +x{Sx8,

    

wvJ6t +x8ix6goEi3j5 vmp7mEsJj5

• ys9Fx B|wo,

    

M.Sc. +x8ix6|b3N6goEp7mE4 
\xzJ6]v6, gryQx3F4 x7ml cspn3i6

•  bis9 X̀Mn,

    

+x8ix6goEi3j5 gry0Jtk5 

cspmJ7mE4

• }x2}g9 cJ7,

    

+x8ix6goEi3j5 gry0Jtk5 

cspmJ7mE4

•  o8b Sx3g3,

    

x8ix6goEi3j5 W?9oxiE/sJi4

ttC6t

•  rx?8 c2l5yx6,

    

x8ix6goEi3j5 

W?9oxiE/sJi4 ttC6t

•  fx5i yAw8,

    

x8ix6goEi3j5 W?9oxiE/sJi4

ttC6t

si4]voxaymJ6 sfN8z5: 

grysm0Jt5 WoExa?4gk5 sfN81]Z6ymJ5:

    



ii

ui{bzb +x8ixc3Nq5goEp4f5 wkoEp4f9l
scsyq5:

    

dFxh2Szo n6}rJ8NCm kNK7u xw2XEo6bzi4 si4]vu4 +x8ixc5bwomi3j5
x7ml +x8ixc5bwomi3j5 +x6r4ymisJ6 ckwozizi4. 

y|t?st9lA @))), |b8N ui{bw5 vtmiz gnsmc5bsti3j5 +x8ixc5bwomi3j5
gr|b6t5tMs6g6 +x8ixc5bwomi3j5 ui{bw5 WoEct}Q9lt4 W?9oxt5ti3u4
xb1}QJu4 +x6r4ymi3u4 xg3li xqct}Q8i4f5 x5pys6bsA8N6gi4
cspm0JbsJi4 si4]vi3j5 +x8ix6goEi3j5 ckwozizi4, +x8ix6goEi3j5
ckwAbs?5g5 x7ml Wp5tDtsJk5.   

sWAh2Szo scD8NCm |b4fx Z?m4f5 kNK7u WoExc6ym7mb r4fgw8N3k5
si4]vc5bi3u4 x7ml n6}rMs6gt4 yK9o6+Xui4 si4]vu4 +y|t? @))@-u. bwmzi4,
WoE4vi6ymK5, raixA5 |F=Kxo @))# +x8ixc5bwomi3j5 ui{nw5
xqct}QAtz +x8ixc5bwoi6 +x6rh6bsQx3izk5 +x6r4hwix3mb k|bi4

cspm0Jti4 W?9oxiE/z cspmQx6bsix3m5 +x6r4bsymJ5 xqct}QAtu, x7ml g|C6bsNhx6g5 WoExalt4
WF4nE/ztA5, Ws9ME5g4f5, +x6rsmtbsi4f5 x7ml +x8ixc5bwomi3j5 ckwoziz x7ml ckwqtx3i3u4. 

wm8Nw5gu4 si4]vu4 kNK7us5 iEs7mb wv+Jtc3ix3Exzi4 Z?mq8i5 rs5bD8Ni6nslt4 x7ml cspm/Exc5gt4
ck6 kNK5 x5pQ/s7m1]Z6 vNbusbsctuk5. 

r[Z6gwlz yKo6tu4 x7ml moZos6tt8i4, d/8N}uDmJz w~lNq8i4 kNK7u +x8ix6goEpsJi4 x4h7mE4
W7mEsJu4 x7ml d/Q/s5tx6gt4 WoEiq8k5.

ttC6g6.

o|F8ix XCs8
ui{b, WoE=x5 |x8ixc3Nq5goEp4f5 wkoEp4f9l

    

~kFWE #), @))$



iii

xsM5tp4f5 WoE/Exc3iq5 |b4fkz kNK7u si4]voxaJ6
x5p}QA8N3iqb cspm0Jt5 @))$.

    

WoEFz +x8ix6goEp4f5 x7ml wkoEp4f9l Z?m4f5 kNK7u vmQ/c7mb hoQxc3izi4 kNK7u si4]voxaJ6
x5p}QA8N3iqb cspm0Jt5 @))$. WoEF4f5 WoEiE/Exc5bz Wcys0pJ6 +x6rsmt5ti3u4 x7ml xsM5ti3u4
NlNw6ylt4 bm4fx grysm0Jt5 g|C6bsNhx6g5, Wxi4ymJ5 x7ml Ǹ7mtx3lt4 mo9lt4 si4]vi3j5
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+x8ix6goEi3j5 Wp5t6bsMs3m1]Z|b  Gx3|CAz x5p}Qo6tbsymJ5H, vNb x7ml kNK5, @))) x7ml 
@))#.

7-PC-1 Sn8tz xu+hiqb x3|CÀo5 !% sz|bk9l x4hxl4 s=?~l8̀i5 Ǹ7mn6g6vw ck6 kNo8i  

Wp5t6bsMs3m1]Z|b Gx3|CAz x5p}Qo6tbsymJ5H, xa|t5 x3Nw9l, vNb x7ml kNK5, @))#.
7-PC-2 Sn8tz xu+hiqb x3|CÀo5 !% sz|bk9l x4hxl4 s=?~l8̀i5 Ǹ7mn6g6vw ck6 kNo8i 

Wp5t6bsMs3m1]Z|b Gx3|CAz x5p}Qo6tbsymJ5H, xa|t5 x3Nw9l, kNK5, @))) x7ml @))#.
12-PC-1 }x8ixFoxD0/sc5b6g5 xu+hiq5 !)),))) g8zFQ9lQ5 gxF8Ng6yst4f5 vmQ/s5txExc5gk5 

Gx3|CAz x5p}Qo6tbsymJ5H, !(((\))-u5 @))!\)@-j5.
12-PC-2 +x8ixFoxD0/sc5b6g5 xu+hiq5 !)),))) g8zFQ9lQ5 gxF8Ng6yst4f5 vmQ/s5txExc5gk5 

Gx3|CAz x5p}Qo6tbsymJ5H, xa|t5 x3Nw9l, vNb x7ml kNK5, @))!\)@. 
13-PC-1 Sn8tz x3Nw5 x3|CÀo5 !*-^( xbsyx6gta8̀i5 cspn6bsif5 w9ox2 }Xzi5 x9M6yi3j5 x3|C|Ai

Wzh5 xiA6ymo6t9lQ5 Gx3|CAz x0p}Qo6tbsymJ5H, kNK5, @))) x7ml @))#. 

xq3Cu X6r6yi6

    

15-HC-1 xq3Cu X6r/s?5g5 wvJ6bsi4f5, xu+hiq5 !)),))) g8zFQ9lQ5, kNK5 @))@\)# x7ml @))#\)$,

ckw5ggw8N3i4 x3|CAc5gi4. 
15-HC-2 xq3Cu X6r6ti6, Sn8z vt5gQ5 Wp5t6bsi3j5 wv3Cq5, kNK5, @))@\)#, ckw5ggw8N3i4 

x3|CAc5gi4.

xyq5 WoEx4nw5 x7ml Wp5tDt5

    

28-OI-2 Sn8tz xu+hiqb x3|CÀo5 !%-i5 x7ml sz|bk5 x4hxl4 s=?~l8̀i5 Ǹ7mn6g6vw ck6 +x8ixF4f5

Xe/sMs3m1]Z|b Gx3|CAz x5p}Qo6tbsymJ5H, xa|t5 x3Nw9l, kNK5, @))) x7ml @))#.

w6vNw/6goE]p5

    

34-HR-1 Sn8tz xu+hiqb x3|CÀo5 !%-i5 x7ml sz|bk5 x4hxl4 s=?~l8̀i5 Ǹ7mn6g6vw ck6 ~l|bk5 

X6r/6bsc5b6iq5 x3|CAztA5, kNK5, @))) x7ml @))#.  

ckwqtx6g5 vNbus5

    

36a-HLT-1 w~k2 w~kyEJ8N6bz x3|CAtA5 w~kZu, vNb x7ml kNK5, !((!-@))!. 

36a-HLT-2 w~k2 w~kyEJ8N6bz x3|CAtA5 srsc5t9lA ^%-i5, vNb x7ml kNK5, !((!-@))!.

36a-HLT-3 w~k2 w~kyEJ8N6bz x3|CAtA5 srsc5t9lA ^%-i5, xa|t5 x3Nw9l, vNb x7ml kNK5, @))!. 

38-HLT-1 kbCw5 gdc5b6g5 xu+hiq5 !,))) g8zFQ9lQ5 w~kJ5 gdz9lt4 Gw~kZu4 sdmw8iz 500g
s=?~l8̀i5 sz|bk5H, vNb, @))!. 

38-HLT-2 kbCw5 gdc5b6g5 xu+hiq5 !,))) g8zFQ9lQ5 w~kJ5 gdz9lt4 Gw~kZu4 sdmw8iz 500g
s=?~l8̀i5 sz|bk5H, vNb x7ml kNK5, !((!-@))!.

39-HLT-1 wMz sdmw8ir5gk5 w~kJ5 kbCw5 G%))g sKz 2,500gH xa|t5 x3Nw9l, vNb x7ml 

kNK5, @))!. 
39-HLT-2 wMz sdmw8ir5gk5 w~kJ5 kbCw5 G%))g sKz 2,500gH, vNb x7ml kNK5, !((!-@))!.
39-HLT-3 wMz sdmw8ir5gk5 w~kJ5 kbCw5 G%))g sKz 2,500gH, xa|t5 x3Nw9l, vNb, @))!.
40-HLT-1 S?4f5 +x8ix|b6ymJk5 gdc5b6g5 xu+hiq5 !)),))) g8zFQ9lA Gx3|CAz x5p}Qo6tbsymJ5H, xa|t5

x3Nw9l, vNb x7ml kNK5, @))!. 
40-HLT-2 S?4f5 +x8ix|b6ymJk5 gdc5b6g5 xu+hiq5 !)),))) g8zFQ9lA Gx3|CAz x5p}Qo6tbsymJ5H, vNb 

x7ml kNK5, !((!-@))!. 



viii

Nwnst5 NlNw6bsymiq5 vJyiz 

    

42-HLT-1 wFxq4f5 +x8ix|b6ymJk5 gdc5b6g5 xu+hiq5 !)),))) g8zFQ9lA Gx3|CAz x5p}Qo6tbsymJ5H, 

x3Nw5, vNb, @))!. 
43-HLT-1 w6g4f5 +x8ix|b6ymJk5 gdc5b6g5 xu+hiq5 !)),))) g8zFQ9lA Gx3|CAz x5p}Qo6tbsymJ5H, 

vNb, @))!.
44-HLT-1 ]smyEJ5 gdc5b6g5 xu+hiq5 !)),))) g8zFQ9lA Gx3|CAz x5p}Qo6tbsymJ5H, vNb, @))!.

45-HLT-1 k}r6t6g5 gdc5b6gw5 xu+hiq5 !)),))) g8zFQ9lA Gx3|CAz x5p}Qo6tbsymJ5H xa|t5 x3Nw9l, 

vNb x7ml kNK5, @))!. 
54-HLT-1 w~kyEJ8NMs6bq5 x3|CAw5 xysiq w7ùi3i3j5, !)),))) g8zFQ9lA, kNK5 x7ml vNb, !((!-

@))!. 
55-HLT-1 w~kyEJ8NMs6bq5 x3|CAw5 xysiq W]/6fbsq5gj5 +x8i3ij5, !)),))) g8zFQ9lA, xa|t5 

x3Nw9l, vNbu x7ml kNK7u, @))!. 
59-HLT-1 xu+hiEc5b6bq5 !)),))) g8zFQ9lA S?9l4gw5 kNK7u, @)))-@))@. 

61-HLT-2 dW3Ec5b3i, xu+hiq5 xa|t5 x3Nw9l, kNK5, @))! x7m @))@.

61-HLT-1 xu+hiEc5b6bq5 !)),))) g8zFQ9lA dW3Ei6 xw2Xc3i4f5 x3|CAQtA5, xa|t5 x3Nw9l, kNK5, 

@))@. 
63-HLT-1 Ǹnst5 +x3e4h6ymT5ht4 xu+hiq5, tu4f5 hvclx3is2, srsqtA5, kNK5, !(((\@))). 

63-HLT-2 Wbcw8N3iz tu4f5 hvclx3i6 wk8i x3|CAc5gi4 @) x7ml sz|bk5, !)),))) g8zFQ9lA 

Gx3|CAz x5p}Qo6tbsymJ5H xa|t5 x3Nw9l, kNK5, !(((\@))).  
65-HLT-1 Sn8tz xu+hiqb x3|CÀo5 !@-i5 x7ml sz|bk5  w7u4f5 si4]vc3i4f5 ckwAtsJi4 Gx3|CAz 

x5p}Qo6tbsymJ5H, vNb x7ml kNK5, @))#. 
66a-HLT-1 Sn8tz xu+hiqb x3|CÀo5 !@-!( ]m8NsJ6 csb]m5 s=?~l8̀i5 czMs4f5 y[Zox6g6tsJ5, vNb 

x7ml kNK5, @))) x7ml @))#. 
66b-HLT-2 Sn8tz xu+hiqb x3|CÀo5 !@-!( ]m8NsJ6 csb]m5 y[Zox6g6tsJ5, vNb x7ml kNK5, @))) 

x7ml @))#. 
67-HLT-1 Sn8tz xu+hiqb x3|CÀo5 !@ x7ml sz|bk5  w7u4f5 si4]vc3i4f5 tu4f5 xsM/3i3u4  Gx3|CAz 

x5p}Qo6tbsymJ5H, vNb x7ml kNK5, @))#.
67-HLT-2 Sn8tz xu+hiqb x3|CÀo5 !@-i5 x7ml sz|bk5 si4]v6ymJ5 WòE8NEx{n6 s=?~l8̀i5 WoEZJ4g5,

x3|CAqtA5, kNK5, @))#. 
68-HLT-1 Sn8tz xu+hiqb x3|CÀo5 !* sz|bk9l tus2 xqiz mo9lA NlNw4fbw5 Gx3|CAz 

x5p}Qo6tbsymJ5H, xa|t5 x3Nw9l, kNK5, @))#. 
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NlNw6yi6

    

ytWEst9lA @))@-u, !# vNbs2 xF4g6ymiq5, wMQ/s9lt4 Z?mgc4f5, n6}rMs3mb cspm0JtsA8N6gi4 si4]vi4
xF4g6ymJiR]Z6gi5. bm8N NlNw6yMs3m5 yK9o6+Xzi4 |b4fx +x8ix6goEp4f5 ui{bq5 |b4fN8zo]m6 kNosJi4,
si4]vc5bExq8i4 iDx6tQym/uk5 b4fN8z5 +x6r4bsymJi4 ^&-aJ5 vtbsymJ5 xq6bsymi4f5 cspm0JtsJ5
scsyc5g5 +x8ix6goEi3j5 ckwozizi4, +x8ix6goEi3j5 n6rc5b6gw5 x7ml Wp5tDtQ/sJ5. 

|b8N F=Kxo @))# +x8ixc5bwomi3j5 ui{bsJ5 xqct}QAtz +x8ixc5bwoi6 +x6rh6bsQxizk5
WQx6t5tAbsMs6g6 +x8ix6goEp4f5 ui{bq5 +x6r4ylt4 cspm0Jt4nv8i3i4 wMostix6gi4 WoExa/̀E6gj5
mo9lt4 ytWE @))) gnsmc5bsti3j5. g8zFc5gt4 xgod/symJi4 b=?i @))) gnsmc5bsti3j5 x7ml @))#
+x8ix6goEp4f5 xqct}QAtz, gnEx3iE/q5 Nrgw8N6 tAux6tscbsJi4 x7ml cspmJ7mE8i4, scctc3i6
xyq8i4 Z?mgc4f5 x7m vNbs2 xF4g6ymJgcq5  WoEpq5 x7ml wk8i4, |b4fx vtm]p5 cspmJdtQ/s?5g5
xsMt5ti3u4 x7m cspmt5t5tx3i3u4 GACGAH xgodpMs6g5 |b4fkz vtmi6 ui{bw5 g[oq8i5 vt5gQ5    &)-
aJ5 cspm0Jt5 G*^ cspm0JbsJ̀i1]Z6g5H. !* cspm0Jt5 G@^ cspm0Jt̀i1]Z6g5H whmQ/slx3axMs3uJ5 @))$ si4]vi,
|b4fxo wMq5 %@ cspm0Jt5 G^) cspm0Jt̀i1]Z6g5H xgw8ND6tbsix6g5 cEbs/4f5 gryix6FzA5. 

|b4fx ACGA WQx6t5tymuJw5 WoE4vi3i3u4 g|CzJ5 W?9oxizk5 cspm0Jbsc5b6gw5 si4]vi3j5 xfi+jzJk5

Gsz|bk5 @))$H. whm{n6ysDtc3i6 xfi+jzJj5 W?9oxi3u4 Wcys0pJ6 bm4}r8i4 whmQ/s+J8i4 x7ml Wlx6gu4
cspm0Jt5 ho +x6rQx6bsv8iExo4
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x8ix6goEi6 

    

(PC)
cspm0Jt %: +x8ix6g5 Ǹ7mn3iz w~lNztA5 X6r/6bsi3u4

    

|x8ixJw5 ̀N7m5n3iq5 ck6 bm3u4 +x8ix6bwot5yi3u4 x7m Xe4t5yh3m1]Z|b cspnDbsMs6S5 ̀N7mQ/s5yx3iq5 ck6
wvJZsMs6m1]Z|b G]s4}gtQlQ5 scJiq5 wvJ6|t5, +x8ix3F[Jx3u i+e5, rhgw8Nw9lH bwm cspnDbsMs6S5
vtl4|bq5hQ5 ck6 Xe4bsiq5.
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@))#-at9lA, &$% M5|bq5 rsJw5 kNK7u Ǹ7m{nMs6g5 w~l8NztA5 ck6 Wp5t6bsMs3m|z|b +x8ix6goEi4f5.
+x8ix6g5 Ǹ7mn3iz kNK7u !!% i5 x5ti6]n0Jgw8N6 vNbu.

cspm0Jt &: +x8ixJ6 Ǹ7mn3iz kNo8i4 X6r/6bsi3u4 

    

kNK7u +x8ix6goEisJ6 WoEx3lxbsc5b3m5 +x8ixys6tk5 kNo8i +x8ixFq8i. *@%1 M5|bz  kNK7us5

bf/sc5b6g5 kNo8i +x8ixys6tq8k5 cspn6bsQxz6gt4 x7ml @))#-u, sz|bi ()% Sn8 kNK7us5 rsMs6g5
Ǹ7m4n6lt5 kNo8i X6r/6bsi3u4. ~l|b5 trc5bwN6X5gt4 kNo8k5 +x8ixJi4 bf/6g6gt4.

1      kNK7u +x8ix6bwot5yp4f5 wkoEp4f9l.  kNo1i +x8ixisJi cspn3i6 srsu @))@\)#. sco]mZos6t̀i5g6ho.
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cspm0Jt !@: gxF8Ng6yst4f5 +x8ixFoxD0/sJ5 ck6
xu+htQc5b3m1]Zb +x8ixF7}uo6g5

    

x8ixF7}uc5b6gw5 xu+hiq5 vmQ/s/Exo8k5 ẁM8i4f5 X6r/sA8N6guisZlx6t9lQ5 kNo8i wMQ+? cspm0Jts2
xg6bsA8N3izi4 kNo8i X6r6yi3j5. |b4fx xfi4 +x8ixc5gw5, vmQ/sA8N6gt4 ̀N7m̀N5txg4f5 x7ml x}gtc5txg4f5
vmQ/slt4 kNo8i, +x8ixF7}utbsq9lt9o. |b4fx ckwiE/sJ5 Wcys0pK5 tuzA5 hvclx3i3j5, w5/8ai3j5,
wuxl4j5 x7ml +xz]/8N6gk5 btco3i3j5 x7ml xg3ili3j5, whm]/3i3j5, whmqtA5 xv3Eq5g5, x7ml xs2
d=?ylx3izk5. bm4fx samt5ti3j5 X6r6yisJ5, x7ml +x8ix6goEi6, x7ml kNo8i xsM5ti6 |b4fiz
ckwAbsJi4 WbcD8̀it5t0]/q4vlx6t9lA +x8ixF7}uc5bi3u4, ryxio ckwosDbsJ5 samt5tA8N6g5 xuhv9M8i42,3.

x8ix6goEpsJ5 s2WDh7mb vmQ/cDt4 bm4fiz +x8ixJi4 +x8ixF7+jExcMsq8iq8i xvsy+?9oDtsc5bExzi4
+x8ixJk5, wv+Jt5txi6ns9li w~lNztA5 kNo8i +x8ix6goEi3u4, x7ml }rNs/6gDbsqi6ns9li
xrr8i6ns7m9o kNo8i X6r/sA8Nt9lA +x8ixF7+jq1]Z3li2,4. 

2      +x8gn8, G.M. (1996). whmQ/sJ5 gxF8Ng4f5 X6r/sAts/Ex̀o5. s?i V. Goel, J.I. Williams, G.M. Anderson, P. Blackstien-Hirsch, C. Fooks & C.D. Naylor (eds.),
ckwozisJ5 +x8ix6goEi3u x8tsEsu. ICES xg6bsc5b6g6 kN8ax6 GgqoEo6bzH. +xg+?, x8tsEs: vNbu +x8ix6goEi3j5 vg0pct}Q5. P. 104-110.
3      +x8ix6goEi3j5 xgxZ5 x7ml cspn3i3j5 mi}g?u (MCHPE). gxF8Ng6yst4f5 +x8ixFoxD0/sJ5 (ACS).
http://www.umanitoba.ca/centres/mchpe/concept/dict/ACS_conditions.htm.
4      Billings, J. Anderson, G.M.  Newman, L.S. G!((^, srs4]n6H. csp/sC|b3ifw5 +x8ixF7}uqAbsA8N6gw5. +x8ix6goEp4f5, !%G#H, m2W6gZ6. @#(-@$(.
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gxF8Ng6yst4f5 +x8ixFoxD0/sJ5 xu+hiq5 x5ti6n7mEx~lJ6 kNK7u vNbusi. NlNqM6, |b8N NlNw6yJ6
Ǹ7m5gu4 samt5tZhx3i3j5 X6r6yi6 x7ml xsM5ti6 kNo8i xgw8NsJ5 x7ml xg6bsA8N6gt4. wv+Jtsc5b6g5
kNo8i +x8ixFq8i Wcys0pJ5 +x8ixf|b5gk5 cspn6bsF7u4.  wMQ/z |b4fx cspn6FsJ5 x8ix6gk5
cspnwNc5bi3u4, scct}Q8i3u4 x7ml wvJ6gwi3u4 +x8ixJi4 x7ml wMQ/q8i4, wkonwi6 x7ml k6vzt5ti4f5.
|b4fxo]m5 katE+?9oC/6g5 xu+hiq8i +x8ixF7}uc5b6gi4. 

x5t3}go6Xb x5gwic3ix3uJ6 Wbcw8ND8`i+X9o3izi4 gxF8Ng4+fbsc5bi3u4 kNK7ustA5. bf9li
cspnDbsC|b6gui3i4, w7ui4 csp4vsti3j5 xu+hiq5 w5/8ai3j5, xs2 d=?ylx3izk5 x7ml tuzA5 hvclx6gk5
w~lNt4 x5tis6ns7mE2S5 kNK7u vNbusi5,6,7. 

cspm0Jt !#: wMz x3Nw5 xu+hiqb x3|CA`o5 

    

18-69
xbsyx6bs9lta8̀i5 cspn6bsymJ5 w[oxoE/sc5bi3j5 x3|CA5 Wzhw5
xiA6t9lQ5 

    

w[ox2 +Xzi4 x9M6yi3j5 cspn6bsi6 csp4vwc5b6g6 yKixA5 slExN6gu4 +x8ixco6t9lQ5 w[ox4f5.
csp/st9lA ck6}gDtcD8Noc5b6gt5 k6vztbsNhx3i4f5 WD2X9oxdNA, +x8ixaJ6 gd3N6g6. 

kNK7u, xu+hiq5 x3Nw5 si4]v6ymJ5 cspn6buisQx4n6 w[oxzA5 x3|CAMs6gi Wzhi xuhD2+Xo6ym7mE5g5 ^%
b]mi @))! x7ml @))#-u. bm3uXl4 kNo8i +x8ixFsJ5 +x6r4yc5b3mb "ckwqtx6g5 x3Nw5" bf/sF4nq8i4 xgi4
x3Nk5 kNo8i, cwF4nz Ǹ7m4yZw7m5 cspn6bsF4nzk5 w[oxzA5. bf/sF4nzb s9lzi4 ttC6ymJi4
gi/sc5b6g5 x3Nw5. cz4f5 bf/sF4nc7m1]Zb  wM8zwc5b3m5 w6vsmNhQxc3izi4 x3Ns2 x7ml bwmwc5bt9lQ5
xuhD2+Xo6t5tJ5 x3Ni4 cspn6bsc5b6gi4. x7ml, kNK7u n6}rymJco3uJ6 xg6bsc5bix6gu4 cspnDbsJu4
w[oxzA5 xg6gt4 wu3u4 cspnDtu4, xg6bsc5bMs6gu4 Ǹ7mtx3i6ns9li csp0Jtsc5bi4f58.

5 `Ǹnst5 vNbu, CANSIM +x6r4ymJ5 105-0201.w5/8ai6, x3|CAct}Q5g4f5 x7ml N9ox4 x3Nw5\xat5, w9lusct}QtA5 x3|CAc5g5 !@ sz|bk9l, vNbu, kNo6Jx5

xF5g6ymJ5, kNK5\kN5tx6\J]v8, +x8ix6goEi3j5 xF5g6ym̀i5 G+Ji @))# r9oQ/q5H x7ml bwmw9lxct}Q5, m3}D4 x3|C|Ab]m5. vNbu kǸo5 +x8ix6goEi3j5
cspn3i6, st6b3i6 2.1, 2003.
6 Ǹnst5 vNbu, CANSIM +x6r4ymJ5 105-0210. xs2 d=?ylx3iz, x3|CAct}Q5g4f5 x7ml N9ox4 x3Nw5\xat5, w9lusct}QtA5 x3|CAc5g5 !@ sz|bk9l, vNbu,
kNo6Jx5 xF5g6ymJ5, kNK5\kN5tx6\J]v8, +x8ix6goEi3j5 xF5g6ym̀i5 G+Ji @))# r9oQ/q5H x7ml bwmw9lxct}Q5, m3}D4 x3|C|Ab]m5. vNbu kǸo5
+x8ix6goEi3j5 cspn3i6, st6b3i6 2.1, 2003.
7 Ǹnst5 vNbu, CANSIM +x6r4ymJ5 105-0210. xs4f5 hvclx3i6 x3|CAct}Q5g4f5 x7ml N9ox4 x3Nw5\xat5, w9lusct}QtA5 x3|CAc5g5 !@ sz|bk9l, vNbu,

kNo6Jx5 xF5g6ymJ5, kNK5\kN5tx6\J]v8, +x8ix6goEi3j5 xF5g6ym̀i5 G+Ji @))# r9oQ/q5H x7ml bwmw9lxct}Q5, m3}D4 x3|C|Ab]m5. vNbu kǸo5
+x8ix6goEi3j5 cspn3i6, st6b3i6 2.1, 2003
8      McCrory DC, Matchar DB, Bastian L. et al. cspn3i6 w9oxoEi3u5.  csp8N6gi5 si4]vox6\cEbw/oEi6 N7mz %.  AHCPR sco]mZos6|t5 N7mz ((-

E010. WoE]p5 +x8ix6bwomi3j5 moZi x7m grysm4v8iExCh1i3j5, xuxovu WoE=Fx +x8ixc3Nq5goEp4f5 wkoEp4f9l, Rockville, MD, F=JxE !(((.
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vg0pct}QaJ5 w[oxoE]p5 vNbu xgodpMs6g5 x3No]m5 x3|CÀo5 !* sz|bil xw2Xcc5b6g5 f/8i4f5
cspn6bsc5b3lt4 w[oxzA5. yK9o6+Xu, x3N6 m3Dx3t9li cspn6bsc5bExo4 x3|CAb]m5 x7ml cspn6bsiq5
Ǹ7m2Xb bw8N x3N6 cspn6bso6r9li x3|CA5 Wzhb]m5 ^(-k5 x3CA3vo3i1Zk59.

WoEF4f5 wob6yJ5 W7mEsizi4 yKixA5 samt5ti3u4. r4fgw8N3k5 +x8ix6goEi3j5 WoExaJ5 s5p6gc5b6g5
samt5tZhx3i3u4 gnsm5t5ti4f5 slExN6 }g7mE8izi4 n6rsmt5ti6nsNhx6gt4 xg6bsA8N6gi4 nS7u5ti3j5
x3Nw5\xa|t5 xw2X̀Ec5b6gk5. WoEF4f5 wo8ix3Dti4 kw5ti6nsAm7uJ5 gn6t5tlt4 wk8i4 W7mEsizi4
x3|CAb]m5 cspn6bsc5bi3u4 wMQo3lis4 nS0pymZhx3i3j5 X3NAtsJk5 csp/snCwli slExN6gu4
+x8ix6|bMsq8izi. 

9     vg0pct}Q5 w9oxoEpk5 vNbu. xgx6y0JtsJ5 cspn3i3j5 +x8ix|b6ymJc5t9lA w9ox2 +Xzi vNbu. !((*.
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xq3Cu X6r/6bsi6  

    

(HC)

cspm0Jt !%: xq3Cu X6r/6bsJ5 sk3iq5 g8zFQ9lA !)),)))
wkw5, ckgw8N6 x3|CÀo5

    

rNs/6|b6tbsc5b6g6 kNK5 xq3Cu X6r/wi3j5 WoEx4nu4 |b4fN8z5 w6r̀o5 x7ml wkw5 +x8ix6goEi3j5
WoEFztA5 (FNIHB) vNbu. g|C6bsNhx6g6 w6ro8k5 x7ml kNo8i X6r6yi3j5 WoExavw8N6gk5

Wp5tDtc3lt4 kNo8i x|b1}Qi6n4f5, wo6fy6tA5 w2WAh8i4f5, x}gtc3in4f5 x7ml x5p}Qt5ti4f5 vNbusbsct}QtA5
x7ml wv+Jtc3i6ns9li +x8ix6goEisc5b6gj5 x7ml w~kyoEi3j5 g4y|CE/sJk5 w6ro8k5 x7ml wk8k5. xq3Cu
X6r6yi3j5 WoExavw8N6g6 xJ8qt5tK6 wk8i4 W[ZDtc5gi4, +x8ixf|b5g5 s=?~l8̀i5 WJ8̀i6nCw5gi4
+x8ixc5g5 x7ml w8Ngcw5 Wp5t6bsc5b3lt4 xq3CùiA8Nix3mb kNQ/ui. 

x8ix6g5 cspn6bs9lt4 NlNw6bsc5b6g5 N9oxi4 b9omsJi4 X6r/sA8N6gi4 Xe/six3m|z}b. sfx +x6r4ymJ5
wmw5}gK5:  WA8̀i6nCw5gk5 X6r4yi6, +x8ixf|b5gk5 vmQ/c3i6, xfi4f5 X6r/s/Exo8k5, xvsyt5tNh8i3j5
X6r4yi3j5, x7ml raixA5 +x8ixF4f5 vmQ/s/Exc5gk5. xu+hc5b3iq5 wvJ6bs/Ex̀o5 sk6y+?9o6ymJ5 |b4ft|ANo]m6
x5p}Qqg4f5 X6r/6bs/ExotA5.  @))#\)$-at9lA, sk3i6nw5, %%% Snq5 xq3Cu X6r/6bsJ5 kNK7u

NlNw6bsMs6g5 +x8ixf|b5gi4 vmQ/c6tk5.  X6r/6bsJ5 sk3iq5 xq[oMs6S6 @))@\)#-u5 @))#\)$-j5 bmw8i5
X6r/6bsJ5 xF4g6ymiq8i5.
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xq3Cu Wp5t6bsc5b6g5 %&% x3|CÀo5 ^%-i5. xq3Cu Wp5t3isJ6 Wcys0pK6 mfiz sxn3i3u4 i3Eti4,

ie|bD0pi6 x7ml wi9M4nwi6.  kNK5 xuZ6S6 Xe[F1i5 w[l3Jx3i5 x7m bwmw5}gt9lA xq3Cu wvJ6|t5
xg6bst9lQ5 w8Ngcw5 xq3C6ymJ1Nc5b6S5 ci9lt4 wMu1k5.

cspm0Jt !^: xq3Cu X6r/6bsJ5 sk3iq5 g8zFQ9lA !)),))) wkw5,
x3|CÀo5 &% sz|bk9l

    

@))@\@))#-at9lA, !)^ Wp5t6bsMs6g5 x3|CAc5g5 &%-i5 x7ml sz|bk5 xq3Cq8i4 Wp5t6bsc5b6gt4, ^#,*%%-

aJ5 Wp5t6bsJ5 !)),))) g8zFQ9lA.
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xyq5 WoEx4nw5 x7ml Wp5tDt5  

    

(OI)
cspm0Jt @*: +x8ix6g5 Ǹ7mn3iq5 +x8ixF7u X6r/si3uk5 

    

x8ix6g5 Ǹ7mn3iq5 +x8ix3F[Jx3u X6r/si3u4 cspm0JtsK5 cktQ5 X6r/sic2X7m1]Zb +x8ix+J2 iEsQ/ztA5
x7ml +x8ix+J2-Wp5tCwJ3l WoEct}Q5tx3iztA5.  xW6h6bsJ5 xWE/sMs6S5 +x8ix3F[Jx3}uMs]n3iq8i5 x3|CAu
|cq6gu5.

c5|t8Nsi6ns]/Clx6t9lQ5 wkw5 kNK7u Ǹ7m{nMs6g5 +x8ixF7u X6r/6bsi3u4 bf9lQ5 vNbusbw5, |b7N
hdbslxT5g6. xbsy3u4 +x8ixF4bc7m5 kNK7u x7ml wkw5 |b4fN81]Z6g5 @$-i5 kNo8i5 emw/Exc2X7mb
wMQ/ui4 x7ml kNQ/ui4 +x8ixFox6gt4. x7ml kNK5 yM|bk5 xsMCJ4gt4 xyxk5 +x8ixFox6gt4. 

X3NAtos6X9ox+JZlx5 m3}Dv8̀i8i4 +x8ixF4|b3lt4 vq6Oi3u x7ml wcl4}gtx3u, ur9o+?9o6tEZ/6}gZlx4 +x8ixJ5
xu+hiq5 xsMExcc5b6g5 yM|bk5 kNK5.
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}x8ix6goEp4f5 w6vNw/6tq5
cspm0Jt #$: +x8ix6g5 Ǹ7mn3iq5 ~l|bj5 X6r/si3uk5 

    

}x8ixJ5 ckw5nq8iq5 cspn6bsJ5 gUtc6S5 xW6h6bs+J2 ~l4|bu4 bf]n3ifzi.

@))) x7m @))#-u5 sk3iq5, *#% kNK7us5 si4]v6ymJ5 ̀N7mn3iC6gt4 ~l4|bj5 vmQ/si3ui4. x5p}Qu4 whmQ/sMs6gi4
x3|CAc5go]mk5.

kNK7u5, +x8ixJ5 bfA8Nc5b3mb ~l4|bi4 +x8ix6goE/si3j5 m3}Dw8̀N8i kǸo8i, wclw5 x7ml u5tmbo4u. xyq8i
kNo8i +x8ixJ5 bf/sc5b6gt4 l4|bk5 trymJk5 bf/6g6gt4 vmQ/sQxc6ymiq8k5 +x8ixys6tk5
bf/4na6tbsymJk5. Wbc3uJ6 k|bi4 WoEx4nsJi4 +x8ixj6 x7ml ~l4|bk5 bM|Fn4f5 +x8ix6goEi3u4, ryxio ho
xg6bsqg5 +x8ix6goEi3j5. 

2000-u, @@-aMs6g5 ~l4|b5 g8zFQ9lA !)),))) wkq5 kNK7u,  bsg9lQ5 kNK5 xyxi vNbo]mu (%-aZ/6g5
!)),))) g8zFQlA.10 kNK5 vNbo]mug5 x4hD8Ng6ysc5b6g5 ~l|b8i4 w6vN/6tcChx3i3j5 x7ml ~l|bcChx3i3u4. 

10 vNbus5 WoEFx +x8ix6goEi3j5 gry0Jtk5. +x8ix6goEp4f5 vNbu. @))#.
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ckw0Jtcqtx6g5 vNbusbw5

    

(HLT)
cspm0Jt #^

    

a: w~k2 w~kyEJ8N6bz bm3u4 whmQlQ5
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w~k2 w~kyEJ8N6bz wkC|b6t9lA kNK7usk5 doi5 x3|CAi4 x5ti6nsJ6 vNbusbsctq8i4..

w~k2 w~kyEJ8N6bz bsgaxt5tK6 wkw5 bm3u4 whmQlQ5 ckw8iE/q5 x7mbs6 WoE0Jt5tx?sJ5 +x8ixJi4
wk8i4 X6r4yisc5b6gj5 +x8ixt9lQ5; ckwqtx6gi4 wk8i4 xgD8N6gi4 Wsi6+X4f5 X6r4yi3u4 xfisi6nu4
w~kycD8N3izi4 wMyA8N3m. cspm/s/Exc5g5 w~k2 w~kyEJ8N6bz NlNw4fbsJ6 w~kyzb xvs+Jizi4
w~k4+h/3izbsq5g6. w~k2 w~kyEJ8N6bz wMQx6bsymt9lA vtystymt9lQ5 Wbcw8No3iE/q8k5 W7mEsJ5
+x8ixaJ5 whmQ/s0]/q5g5 W7mEsQxq8i4 x5pQliQ5 wMQx3iqb w~k2 w~kyEJ8N6bq8k5 x3|CAw5
xfisi6nsFQ/q5 ckwqtx3li w~kic5t9lA. 

samt5ti6 +x8ix3i3u4 wMQ/sK6 w~k2 w~kyEJ8N6bzi4. kNK7u n6r6gc6ymo6g6 xuhi4 WoExaix6gi4
samt5tNhx3i3j5 +x8ixN6gk5 mfkz g+Xvu4 xg8qi6nso3i3j5 WoEx6 x7ml "w~k5tx3i3j5 X3NAt". x7mbs6
Wbc3uJ6 r4fgw8N3k5 +x8ix6goEi3j5 eu3D/s|F5 +h3l mfx "x3Nw5 ckwqtx6g5", "ckwqtx6g5 xa|t5, "hD+y5
ckwqtx6g5" x7ml "+x8ixf|bAbsJ5" cspn6bs|F5 xgw8Nstbsc5b6g5 kNo8i  samt5tNhx6X5gt9l
+x8ixaJi4 mft|AN vW/symi4f5, x7ml cspn5yx3i4d5 scs0Jwi4f9l +x8ixc5bwo0Jti4 x7m +x8ixf|bAbsJi4,
yzwJi4 x7m kbC̀Mi5 cspn5yx3i3u4.

cspm0Jt #*: kbCw5 gdc5b6g5

    



13

b8N cspm0Jt Ǹnstz kbCw5 gdc5b6g5 yK9o6+Xzi x3|CAzi wkMs6t9lQ5, whmQ/sJ5 xu+hicExq8i4
G!,))) g8zFQ9lA gdJ5 w~kZu4H x3|CAb]m5. 

kbCw5 gdc5b6g5 xfi4 cspm0JtsJ6 hDys2 ckw5}gizi4. |b8N cspm0JtsJ6 csp4vwJ6 +x8ix6goEs2
ckwozizi4 x7ml +x8ix6goEi3j5 X6r4yi6 wk8i4, samt5tNhx3i3j5 x}gt5tx6g5 X6r4yi3j5, x7ml
w2WQ/siEc5b6bq5 x̀NNsJtA5 x7ml hDys2 ckw5}gizk5. wMQ/z slExNDtsJ5 kbCw5 gdc5b3iq8k5 vNbu
w~kc5b6gw5 selx6gu4. Ǹ7m4yMsCt4  w~kc5b6gw5 vJyc5b6S5 &%-*%% SnztA5 N5pxa9lt4 w~kA8i6gw5
vNbu11.  wkys2-mrms|t9l x5t8iE/z ckwozizk5 W5Jbs4vi6g6 Wcystym9li xu|hiEc5b6bq8k5 kbCw5

gdc5b6g5.

2001-u, kNK5 kb|Cw5 gdc5b6g5 xu+hiz !%.^ g8zFQ9lA !,))) Wzhw6+ht9lxEMs6+X bsg5gA vNbo]m6.
xu+hiz kbCw5 gdc5b6g5 kNK7u ur9o?9oxymw8N6S6 bwm8zi4 ttC6bsc5boMs6t9lQ5 !((!-u.
c5|tND2X9oxhQ/sK6 W0Jtq9lA yKixA5 csp/sc5b3iq8k5 x7ml N5pJw5 cspn6bsc5bw8N3iq8k5,
yzwJoE]p9l X6r4yc5b3iq8k5 w3ih4t9lQ5, x7mbs6 w3iymo6t9lA X6r/sc5b3iq8k5 x7ml
wo8ix6tbsc5b3iq8k5. 

cspm0Jt #(: x5tg7mE7u4 w~kC|b5 se8ìo5 

    

11      +x8ix6goEp4f5 vNbu, vNbus5 yzwJ5 +x8ix6goEi3j5 si4]v5, @))). p. %#.
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w~kC|b5 selx3iq5 bf4nstbsK5 Sn8t4f5, x7ml NlNw6bsym9li wMQ9lis4 w3ixa?5g5 Gw~kC|b6t9lQ
sdmw8iE/z cspm/st9lAH sdmw8ic5gt4 x5ti6nu4 @,%)) A|C7 x7m~l8̀i5 %)) A|C7. 

w~kC|b5 selx3iq5 Gg1]Zi @,%)) A|C7 ryxio sz|b̀i5g6 %)) A|C7{u4H cspm0JbsK6 w~kC|b5 ckw5}gizi4, x7ml
NlNw6yAt9lxbs9li kbCw5 gdc5b3iq8k5 x7ml +x8ixQ/sJk5. w~kC|baJ5 w~kJ8̀iD8N3iz xqi6n7mEsK6. 

slExN3iz5bs6 W[ZDtcogw8NExc7mb, +h3l whmzA5 xa7mtymA8Nq9li, bs5g8i4f5 x7ml xi6tEi4f5
xvsqosDtc3li x7ml wo5t̀Eli12.

wmwZJ4g6, ckwqtx6g5 x3Nw5 kbC5|bhai6nw5 ckwqtx6gi4. x3Nw5 y[Zox6gc5b6g5 N5p9lt4 s=?~l8̀i5
iE5txc5bq5g5 x7ml N5pizi sdmwo?9oxt8NA s=?~l8̀i5 x5tg7mEs2X5 yKixA5 N5pizb tus2 xqiz
mo9lA NlNw4fbz se8i6ni4 w3iZJ4g5. w~kC|b5 selx3iq5 vtystymic3uJ5 w~ky3j5 W5JtsJi4, +h3l mfkz
y[Zox6gc5b6g̀ic5b3li x7ml mrmstc3i3j5 ckw5}giE/sJk5. 

2001-at9lA, kNK7u si4]voxaMs6S6 w3i/sJo]m5 (% selx6}giq8i4. |b8N #% d5ti6nsK6 vNbo]mu.

x3|CAk5 dok5 !((!-ui5 @))!-j5, xu+hiq5 wkC|b5 selx3iq5 bwmw9lxq8N6ymK5.  

WoEF4 xgw8Nst5tJ5 yKixA5 x7ml N5pJw5 Wp5t6bsc5b3iq8i4 x7ml yZwJoEptA5 X6r/sc5b3i3u4
w3ih4t9lA, w3it9lA, x7ml w3iymo6t9lA sdmwo5txClx3m1]Z6 cspm/sQx6gi. x7mbs6 g+Xvj5 xsM5t5txi3u4
N5pJk5 ckwosDbsym9li. 

12 Newburn-Cook, C.V. White, D. Svenson, Lawrence, Demianczuk, N. N. Bott, N. x7ml Edwards, J. Nu x7ml cktQ xJ8NqM6 w~kC|b5 selx3iE/q8i4

samt5tNhx3liV sxoi3usi tt6vw5 +x8ixys6ti3j5 cspn3i3j5, @))@, @$ G*H, **&-()$.
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cspm0Jt $): gdc5b6g5 xu+hiq5 S?4f5 x8ix|b6ymJk5

    

kNK7u, xu+hiq5 S?4f5 +x8ix|b6ymJ5 gdc5b6g5 x3Nw5 x4h7mExl4 d5ti6n7mEx~lK5 xati4, x7ml
doslx6gu4 d5ti6nsli vNbus5 x3NqtA5. bm8N W?9oxiE/z x3Nw5 kNK7u d5ti6nu4 S?4f5
+x8ix|b6ymJ5 gdc5b6gw5 xu+hi6nsJ5, @))!-u x3Nw5 w~kA8̀iMs6g5 xu+hi6nslx6g7mExlMs6S5.

xu+hiq5 S?4f5 +x8ix|b6ymJk5 gdc5b6g5 x4h7mExl4 dti6nsJ6 kNK7u vNbus5 xyK5 bf9lQ5. S?4f5
+x8ix|b6ymJ5 w~kA8̀i6ymJ5 xu+hiq5 xuhD2X9oxgw8N6g5 bwm8zi4 !((^ x7ml ho W?9oxgw8N6}g]/6gi
kNK7u.

slExNDts7mEsJ6 S?4f5 +x8ix|bi3j5 g+Xf. whmQ/symJ6 wm8N ^%% kNK7us5 y[Zox6gc5bExq8i4 -

d5ti6n7mEsJ6 xu+hiz Nugw8N6txu vNb}u5gk513. kNK7u g+Xfu4 xglx6bwomi3j5 WoExaNhx6g ]m8NsJ6

WQx6tbsymo6g5 kNK7u. g|CzJ5 samt5ti3j5, slExN3iz ur9o?9oxd9lA, k6vt5tNhx3i6, nS0pymi3j5. |b4fx
WoExaNhx6g5 g|Clx6S5 Wlx6gu4 w~kh4gk5 x7ml N0pJk5 x3Nk5. 

xqi6+X3o s9luj5 WoEF4ftA5 WoExaymJ6 xq6bsiEMs6bz Wd/5 ##, g+Xfj5 xsM5ti3j5 Wd/5. |b8N
Wd/6 g|CzJ6 katE?9oxi3u4 y[Zox6g6Fsc5b6gi4 kNK7usk5 NJ6bsc5b6g5, x7mbs6 k6v6tbsli
isFx4nc3i6 g+Xvu4 srsr5gk5. vNbl4|bu wobE/symo6g6 xg6bstxi6+XaQxzi4 Wd/6. 

13 Ǹnstq5 vNbu. CANSIM +x6r4ymJ5 !)%-)@@&. y[Zox6gc5b6g5 ckwoziq5, x3|CAqtA5 x7ml xat5\x3Nw5, w9lusct}QtA5 x3|CAc5g5 !@ sz|bk9l,

vNbu, kNo3Jx5 xF5g6ymJ5, kNK5\kN5tx6\J]v8, +x8ix6goEi3j5 xF5g6ymJ5 G+Ji @))# r9oQ/q5H x7ml bwmw9lxct}Q5, m3}D4 x3|CAb]m5. vNbu kǸo5
+x8ix6goEi3j5 cspn3i6, st6b3i6 @.!, @))#.
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cspm0Jt $@: gdc5b6g5 xu+hiq5 wFxq4f5 +x8ix6|bymJk5

    

gdc5b6g5 xu+hiq5 wFxq4f5 +x8ix6|bymJk5 x5ti6ns+J/6g66 kNK7u xyq8i xF5g6ymJi kNo3Jxi vNbu,
ryxi ǸnsyEi4f5 bsg5gA hdbslxT5g6. cspN6g6 wFxq4f5 x]mm5t5ti6 nS0picgw8NExc7m5 wFxq4f5
+x8ix6|b6ymJk514. WoEF4f5 tos̀E8N6S5 x3N3i4 x]mm5t5tc5b3f9lq5 kbC3ui4. 

wFxq4f5 x5pos6bsi3u4 ]m8NsJ6 xgw8N6bcq7m5 kNK7u x3Nq8k5. x3Nw5 wFxq4f5 x5pos6bsAmJ5
wvJ6bsc5b6g5 cspn6bsi4f5 c9l̀NioDt4 w7ui4 xro6ymli s=?~l8̀i5 WoExuA5 xsM6ymAi. WoEF4f5
xr̀oc5bq7mb xsMDtk5 bwmw5gk5. ryxio, xrz wFxq4f5 x5pos6yi3j5 xro6bsc5b6g6. cspnDtsJ5
wFxq4f5 x5pos6bsi3u4 x7ml w~lNt4 wq3CisJ5 bmgjz xro6bsymc5b6g5 xgxZ6tA5. ~l|bu4, +x8ixys6tu4,
s=?~l8̀i5 bw8N x3N6 NiyAi c5t5gu4 wFxq3ui, s=?~l8̀i5 wFxqztA5 meAi +x8ixAi~l8i5, xyq9l, bwmo
x5pos6bsQxcC/6f5 cspn6bsAtQlis4 r+h7m1]Z6 c5t5g6. x3Nw5 xJE{+h0/sc5b3uJ5 w7ui4 cspn3i3u4
+x8ixys6tk5 x7ml ~l|bk5. 

+x8ixco6t9lQ5 vmQ/s?2S5  kNK5 yM|bi. wk}g9li +x9̀Ml7u kNo3Jxi, hqsm/sq5gk5 scsyc5g5 x7ml
wo6fyc5gi4 x4hxl4 x4hD8N6}gK6 +x8ixJk5. r?9o3us5 xJ6ymqtx6g5 kan6bst5t9lt4 vq6Oi3u
r?9o3usb3i4.

cspm0Jt $#: gdc5b6g5 xu+hiq5 w6g4f5 +x8ix|b6ymJk5

    

14 Lipworth, Loren, Bailey L. Renee, x7ml Dimitrios Trichopoulos. wFxq4f5 x]mm5t5tisc5b6ymJ6 bmgjz wFxq4f5 ]sm0Jtq5 wo6fy6hD8̀it9lQ5

slExN3i3zk5: eu3Di6 yxm6ymA8N3izk5 ttcw5.. JNCI $:(@. #)@-#!@. F=Kxo @))).
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xu+hiq5 w6g4f5 +x8ix|b6ymJ5 gdc5b6g5 x4h7mExl4 d5ti6nsK6 kNK7u vNbo]mu. ryxio, cspm/sQxo4
xu+hiq5 w6g4f5 +x8ix6|b6ymJ5 @))!-u Wlx6gxl7u4 d5t8icMs3m5. 

WoEF4f5 WoExcw8NChx6S5 sam0Jt4nsJi4, mft|AN nS7u5tZhx3i6 +x8ixaJu4 wo8ix3t5ti4f5 kNK7usbi4
mft|AN ie5tx?8i4 iEc5bExc3i3u4, w~kyc5tx3i3u4 xsM/8i4f5 x7ml slExNDtq/q8i4 y[Zox6g3is2.
cspnDtbcq4vlx6t9lA w6g4f5 +x8ix6|b6ymJk5, cspn3i6 xsqtA5 xgw8NsJ5 kNo5tA5.

iE5txc5b3i6 x7ml sdmw8i3ui4 s5ph5tx3i6 whmQ/sK5 nS0pAtsQxq8i4 w6g4f5 +x8ix6|b3i3u4.
WoExavw8N3ix6gi4 +x6r4hwymK5 W+?9o6tbsli x5p}Qo6tbsiq8k5 iegcE/sJ5 x7ml s9lusJ6
iE/s?o6g5. Wbc3iz ie5tx/oEpu4 WoEFtA5 x7ml Z?mgc4ftA5 }rNs/c5tbsi6 bm4fkz WoEx4nk5
xgw8Nstbs?5gk5 kNo8i csp+?9oDbsix6S5, Wlx6gu4 w~kh8i6nk5. 

cspm0Jt $$: gdc5b6g5 xu+hiq5 ]smyEJk5

    

kNK7u, gdc5b6g5 xu+hiq5 ]smyE9lt4 x5t}gMs6g6 @))!-u. bwvi x3|CAxi, vNbu xu+hiE/z sz|b̀iMs6g6
!$-C5t6gi d5ti6ns9li kNK7u4. do5 x3|CA5 |cq6t9lQ5, kNK5 x5ti6nu4 xu+hic6ymJ6 ]smyE9lt4
gdc5b6gk5 vNbusbi. bm8N xy0p6}g9x6g6 kNK7us5 w~kyco6t9lQ5 c9l̀Ntg5, bwm W7mEsK6
x8ix6bwom0JtcExz5. 

sam0JbsNhx6ymJ5 bmgjz ]smyEi3j5 WoExaNhx6gw5 s5pg6bsymic2S5 W+?9o6tEi3u4 w~kyc5tx3i3j5 -
iE/ui4 s5pg3i4f5, wcwon3i4f5, x7ml y[Zox6gc5bq9li. x7mbs6, xszb d=?yiz cspn6bsq8N6S5
bm4}r8i ckwq5gi4 xati4 x7ml ckwq5gi x3Nw5 cspn6bsFq8i kNK7u. bwmzi4, wM}Q5
ckwc5b6ymiE/q5 whmQ/s7mb ckwoZ4nsq4gt4 W5JtsQxq8i4 W?9oxizk5 ]smt4f5 +x8ix|b3i3j5, ckwq5gu4
w~kyc5tx3i6 bsg4bslxax6S6 samt5tNhx3i3j5 gdc5b6gk5 ]smyE9lt4.
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cspm0Jt $%: gdc5b6g5 k}r6t6gt4

     

kNK7u k}r6t6gt4 gdc5b6g5 c5|tNsi6ns]/6S6 vNbo]m6 bsg5gA, ryxi ǸnsyEi4f5 bsg5gA hdbslxT5g6.
@))!-at9lA, xu+hicMs6g6 @@.# xati4 x7ml !&.@ x3Nw5, vNbuo xu+hiz #&.#-aMs6g6 xatk5 x7ml
#!.& x3Nk5. 

xyq5bs6 ]smt4f5 +x8ixaJ5 y[Zox6gc5b3i6, xs4f5 d=?yi6, dwilx3i6, x7ml tu4 xsM/lxqt9lA
whmQ/suJ5 slExN6}gQxqi4 k}r6t6g3Ni3j5.

k}r6t6bwomi3j5 samt5t0JbsNhlxax6S6 x/sDtQ9lA ckwqtx6gu4 wkyc3li. 

cspm0Jt %$: x3|CAw w~kyEJ8NMs6bq5 xysiq5 w7ùi3i3j5
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x3|CAw5 w~kyEJ8NMs6bq5 xysiq5 GPYLLH w7ùi3i3j5 grc2S6 x3|CA5 wkyE/sc8iD8NMs6g5 xysp/sJ5

w7ùi3i3j5, wk4 gdnCwZw7m5  - NlNw6bsymK6 gdAi &%-i5 x3|CA|bMsq9li. w~k2 w~kyEJ8N6bzt}gqg3o,
x3|CAw5 w~kyEJ8NMs6bq5 xysiq5 bsgZc5g6 gdc5b6gi4 w8N7mEsq5gt4. whmQ/c5g6
k6vztbsA8Nc5b6ymJi4 yKixA5 w~ky3ui4 xyspMsqt9lQ5. 

xu+hiq5 w7ùic5b6g5 kNK7u x4h7mExl4 d5ti6nsJ6 vNbu bsg5gQ5, x7ml xu+hiq5 xuhD2X9oxgw8N6}g]/6gt4. 

WoExaNhx6g5 w7ùic5bi3j5 kNK7u Wcys0pJ5:
• w7ùi6bwomt5ti3j5 vtmp|b3i3u4, "w}n4ymQ5 w~ky3u5". 

• Z?m4ftA5 vtmpC̀M5 WoEx{nc5tbs9lt4 +x6r4tElt4 WoEF4ftA5 WoEx4ni4 tosE0Jbsli w7ui4 

sWAh8i3u4 x7ml mrmA8Ni3j5. 
• wo8ixC{ni4 xgw8Nst5tK5 wk8i4 WJ8N6yt5tZhx3lt4 WoExcc5bi3u4 w~kh4gw5 w7ùic5b3iq8k5. 

cspm0Jt %%: x3|CAw5 w~kyEJ8NMs6bq5 xysiq5 W]/6fbsqg4f5
+x8i3i3j5 

    

x3|CAw5 w~kyEJ8NMs6bq5 xysiq5 GPYLLH W]/6fbsq5g4f5 +x8ii3j5 x3|CA5 wkyE/sc8iD8NMs6g5 xysp/sJ5
+x8ii3j5, wk4 gdnCwZw7m5  - NlNw6bsymK6 gdAi &%-i5 x3|CA|bMsq9li.

kNK5 d5ti6+Xu4 xu+hic5g6 PYLL W]/6fbsq5gu4 +x8i3ij5 vNbu. x7ml, xa|t5 kNK7u xu+hic5g5

b9omwC6t5gu4 sk3i6nsK5 x3̀Ni4, x4h7mExl4 x5p}Qq8ic5g6. 
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cspm0Jt %^: xu+hiEc5b6bq5 k6vztb4nsq5gu4 eu3l4f5
w7m4ymi6 

    

WbcMs6g6 xbsy3u4 k|bu4 k6vztb4nsq5gu4 eu3l4f5 w7m4ymJu4 @))@-at9lA, xu+hico6gt4 &.^-u g8zFQlA
!)),)))15,16. 

k6vztb4nsq5g6 eu3l4f5 w7m4ymi6 gd0JbsA8N6g6 x7ml wMztA5 n6}rymK6 x7ml yx7m6tEym9li.
WbcClx6t9lA X6ry0JbsA8N6gi4 +x8ixJi4 x7ml whot9lA yx7m3iz, xuh5 kǸo5 vNbu vW/sc5b1]Z6ymo6g5
samt5tNhx6gt4. kNK5bs6 W?9oxo3uJ6 bwmw5gu4 +x8ixcc5b6g5 eu3lqtA5 x5tg7mEsZlx6t9lQ5,
wkQxc5b3iq8k5 w9lu x7ml xfisJu4 vmQ/sN]niq8k5 x3h7mExl4 whm4f5 e4]nAbsA8N3m5 x7ml gd0Jbsli
vW/symqgtA5.

cspm0Jt %&: xu+hiEc5b6bq5 xsXM]v8i3j5

    

WbcMsq5g6 k|bi4 xsXM]v5gi4 si4]vE/symJi4 kNK7u @))@-at9lA17. vW/sc5b3i6 xg6bs5txc5b3iz

vJy5txDbsymK6 kNK5 wMsic5tx6gi4 kN3Jx4f5 WQx6tbsymJu4 k6vt5tZhxi3u4 xsXM]vi3u4 bwmwMs6ymZ5b
xsXM]vi6 xu3lN6gi4 x7ml k}rDtN6gk5. 

|b4fx xuxo4vusbw5 +x8ix6goEi3j5 vg0pct}Qq5 Ǹ7m{nMs6ym7mb WoExaNhx6gu4 xsXM]v5 katbsNhx6gt4
@)))-u; |b8N r4fgw8Nw5 +x8ix6goEi3j5 WoExaNhx6ggx6tx6 Ǹ7mQ/symJ6 vNbu kNo3Jx5 xF5g6ymJq8k5
x7ml kNK5\kN5tx6\J]v8. m3Dxt3li xsXM]vk5 +x8ix̀E4ftu4 xgExc5g5 w~lNzi4 nStym/sd9lA; yK9o6|Xu
vW/sqxo5 !@-/i4 b6rc5t9lQ5 x7ml xw2Xz yKixA5 wo8ix3ExMsqt9lA, b]mi !*-i5 b6rco6t9lA
s=?~l8̀i5 $-^-i5 x3|CAco6t9lQ5. kN3Jx3ustA5 WbcD8̀i6tbsMsq8izi, xsXM]v8i6 ka2X9oxix6X5
vJ+y8NExc2S6 cspmNhx6tx3i6 x7ml vWyc5b3i6. 

cspm0Jt %*: xu+hiEc5b6bq5 kbC8k5 k?8i6 w7mN6g6

    

m3}DMs6}g4 csp/sym+J4 kbCw5 k?8i3j5 w7m4ym+J8i4 kNK7u @))@-at9lA, xu+hico6gi %&.* g8zFQ9lA
!)),)))16,18. vWyc5b3i6 bmgjz +x8ixj5 WQx6tbsMs6ymJ6 kNK7u !(**-u. 

kbC8k5 k?8i6 w7mN6g6 +x8ixDtsc5bMs6g6 dW3Dx0JtA5 eu3l4f5 w7m4ymi4f5 x7ml xyq8k5 W7mEsJk5
xw5gDts?5gt4 hDy3i yKixA5 n6rbsMsqt9lA v]St5. v]Stk5 sam/sA8N6g5 WbclxD8̀i6g5 ]m8NsJ6.
tnmwC5t3li +x8ix̀E4ftu4 gi/sc5b6g5 mfkz w[Qxl8i3j5, bsKzw8N6 dw{h3i3j5, x9o}D4 krq8i4 +x8ixj5,
x7ml k}rDt8N6gj5  m3}D8i4 x3|CA|bMsq8izi. 

cspm0Jt %(: xu+hiEc5b6bq5 S?9lN3j5

    

S?9lc5b3i6 r4fgw8N3o]mk5 wlxqosDt7mEsK6 x7ml W?9oxgw8N6ym9li x3|CAC|baMs6gi. sfxaJ5
xg6bsymlxaxc5b6g5 slExN6g}u8iq8i4 +h3l  mfx vNbs2 yM|b̀iusbw5 tr2X9oxJ5, kNc6]v6ymJ5 kNoq5
x7ml wkw5 xw5g6bsymJ5 xnWj5. xuh5 Wbco6X9oxgw8N6gt9l w/Z8k5 ]nMsA8Nq5gi4 ci7myk5 vNbu.  

15 vNbu +x8ix6goEp4f5. csp4vw0JtsA8N6g5 +x8ixaJ5 si4]vE/slt4 x7ml n8zt6+Xo3lA W5/w4ftsJ5, @))@
16 Ǹnstq5 vNbu. CANSIM +x6r4ymJ5 )%!-)))!. NMs4|b6bsymJ5 wkw5 ckw5}giqtA5 x3Nw5\xat5 x7ml x3|CAqtA5, vNbu, kNo3Jx5 xF5g6ymJ5 x7ml

kNK5\kN5tx6\J]v8, @))@.
17 vNbu +x8ix6goEp4f5. csp4vw0JtsA8N6g5 +x8ixaJ5 si4]vE/slt4 x7ml n8zt6+Xo3lA W5/w4ftsJ5, @))@.
18 Ǹnstq5 vNbu. CANSIM +x6r4ymJ5 )%!-)))!. NMs4|b6bsymJ5 wkw5 ckw5}giqtA5 x3Nw5\xat5 x7ml  x3|CAqtA5, vNbu, kNo3Jx5 xF5g6ymJ5 x7ml

kNK5\kN5tx6\J]v8, @))@.
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xu+hiEc5b6bq5 S?9l4gw5 kNK7u d5t1i6nsZlx6t9lA vNbu G%.@H19 c5|tND2+Xo6ym5tx6g5 x3|CAi4 Wzhi4. 

X3NAtsJ5 S?9li3j5 katE+?9ot5ti3j5 x7ml k6vztbsizk5 Wcys0pJ6 wo8ix3F7u cspnc5bi3u4
uri6+Xq8i4, ACw5 ^ x7ml (. x7mbs6, xF5g6ymJi +x6r4hwpsJi4 Wbco3uJ6  |b4fkz xgi4 kNK7u Wzh5
xF5g6ymJq8k5. kNK7us5 xgc5b6g5 cspn3iM5|bi4 GDOTH bw4fkzw8Nsq5g6 S?9l4gi4 ryxi5bs6 bw4fkz
wp6ymJ4f5 +h4l S?9lAtc5g vmQ/sc5bE9lt4.

cspm0Jt ^): xu+hiEc5b6bq5 ietA5 dW3E5gw5

    

xbsysMs6g6 csp/sJ6 @))@-at9lA kNK7u, xu+hico6gt4 wm8N #.% g8zFQ9lA !)),)))20,21. 

WbcMs3iz ietA5 dW3E5gw5 whmQ/sA8N6g6 cspm0Jt9M5|baQxzi4 ietA5 +x8ix6|bE/sQxzi4. x7mbs6
whmNDtc3uJ6 wu4ftA5 +x8ix6|bE/sA8N3m1]Z6. ietA5 dW3E8i6 0157 Wcys0/symJ6 x5p}Qq8ic=FzA5 ietA5
dW3Ei3j5 (VTEC), xu+hi6nso6gt4 ()% +x8ix6|b6ymJ5. bwmo kNoo]m5 scsycc5bExc5g5 ietA5 dW3Ei3u4

yKi4t8i. ietA5 dW3E8i6 x4h7mExl4 xs7u4 cb5t5tA8N6g6,   krr5}go3li, b6gz xJo3li x7ml gdAbsli. 

kNK7us5 Wlx6gu4 +x8ix6|bD8Ntx3mb W5JtQ9lA xqJ7mExl7u4 iEc5b3iq8k5 ]symq5gi4 iei4.  xfi4f5
wq3CJ8N6gt4 s=?~l8̀i5 g6fwFc5txq8iq8k5 sy/st9lQ5 WD2X9oxA8N6gt4 dW3Dw5 +x8ixu. 

cspm0Jt ^!: xu+hiEc5b6bq5 dW3E5gw5 xw2X̀E8i4f5

    

b8No xw5gwisZJ4g6 dW3EAbsli f/8i4f5 GSTIH, wmwAbsA8N6gi xfx4f5 SFo6t5tli, x3Nw5

eg8z6|bD8Nwolt4 x7ml N5pv7mAbsli. sk3i6nw5 xu+hiEc5b6bq5 xyq8k5 dW3Ec5bi3j5 grc5g5 bm8N
dW3E8isc5b6g6 x4bN6g4f5 cspm0Jtsm5 xy0p3izi4 slExN6g4f5 wo6fysJi4 x7ml bwmw7m5 xg6bsA8N6g5
x}gtc5txg4f5 yK9o6+Xu4 x7ml xw2Xzi4 samt5ti3u4. slExN6gw5 wo6fysJ5, +h3l W0/w6ymq5gt4 xw2X̀o5
f/8i4f5, xyq8i dW3E5gcD8N3u7m5 dW3E0Jbs+hi4 f/8i4f5 mfiz dW3Dw5 xixEN6g5, dW3Dw5
+x8ix|bDtsA8N6g5, wnWu4, hz3l8N6 B N5pAmq5gt9l N5pJ5.

19 +x8ix6goEp4f5 vNbu, vNbu S?9l3i6 si4]vE/sizk5.
20 +x8ix6goEi6 vNbu, csp4vs0/sA8N6g5 x8ixaJ5 x7ml W5/w6bsi6nslt4, @))@.
21 Ǹnstq5 vNbu. CANSIM +x6r4ymJ5 )%!-)))!.  ǸMs4|b6bsymJ5 wkw5 xat\x3NsiqtA5 x7ml x3|CAqtA5, vNbu, kNo3Jx5 xF5g6ymJi x7ml kNK7u,

@))@.
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dW3Ec5b3i6 kNK7u scsyE/sZJ4S6 xw5gwAbsi6+Xac5bExzi4. xu+hiq5 d5tg7mEsiEMs6bz @))@-u
NlNw6yK6 W7mEsizi4 +x6rQx6y/Exc3it8i9l +x8ix6goEi3j5 W+?9o6tZhx6bt8k5 GW+?9o6tEi6, w7ui4
btQJ8Ni3u4, xbsy3u4 xw2Xc3i6 x7ml x3FxDtj5 nS7u5ti6H x7ml +x8ix6goEi3j5 nS7u0JtsJtA5 WoEx4nw5
GvmQ/c3i6 x7ml NiyZhx3i6 xw2XE/ui3u4H.  

!%-@$-i x3|CAc5gw5 slExN6g}u8i6+XAK5 dW3EQxq8i4. xu+hiq5 xa|t5 x3Nw9l bwmw9lx5txEx̀o5, ryxio
x3Nw5 csp/sZJ8i6nw5 cspQx4vsi6ns7mb +x8ixF4ftA5 xati4. x7ml, xu+hiE/z x4h7mExl4
NMs4bsymqgw8NExo4 +x8ixa+J2 bm4}r8i xat5 x3Nw9l xw5gwisJ6 csp/4nsc5bq8izk5. bwmw4vlx6t9lA
|b4fx  Ǹns|t5 NlNw6yJ5 xbsy3u4 doi |b4fNi x3|CAc5gi xw5g6bsc5b6g5 x3|CAb]m5. 

cspn3is?5g6 dW3Eymi3j5 xg6bsZJ4g6 "ckwqtx6g5 x3Nw5", ckwqtx6g5 xa|t5" x7ml N5pJw5
cspn6bsFzi" +x8ixF7u.

cspm0Jt ^@: xu+hiE/q5 csp/sC|b3ifw5 xnWc5gw5

    

kNK5 k|bi4 xWy6|b]ncMsT2S6 !((%-u5 @))!-j522.  |b7N xy0p6ymo6S6.  f/8i4f5 ryxi xw5gwAtxc5b6g5.

bm8N whmQ/sA8N6g6 cspm0Jbsli slExN6}g7mE8izi4 d/8i4f5 wo6fysc5b3i6.  ̀Nnstq5 k|b5 xnWc5gk5
csp/sc5b6g5 WoEiqtA5 |b4fNi xnWc6ymJi x7ml xnWj5 cspn3is?5g4f5.  

22 kNK5 ttC3Fz x8ixc3Nq5goEp4f5 wkoEp4f9l.  si4oxaJ3u x8ixc6bwomi3j5 cspm0JbsJ5 kNK7u vNbul.  ytWE @))@.
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g1]Zi b9om5 k|b5 csp/symJ5 xnẀo5 si4]vE/sMs6g5 @))@ x7m @))# srs5 vt5gQ523. |b4fx si4]v5 |b4fizw8N6

r[Z6gwJ5 Wbc5gi4, csp/symJ5 kNK7u x7ml si4]vE/sym9lt4 WoEFxk5 +x8ix6goEp4f5 x7ml wkoEp4f9l.
cspmNq5g4f5 cspn3isJ5 Wcbsq5g5. 

cspm0Jt ^#: Wbcw8N3iz tuz hvclx6t9lA

    

tuz hvclxo6t9lA muJw5g6 +x8ixaJ6 tus2 xsM5g8ND8`it9lis4 hvc3iz. xfi+jzJk5
xvsqisDtsA8N6gi4 mfkz ]smt3li3j5, k}r6ti6, b6gw5 xgD8̀it9lQ5, nsi5 Nvbsli, x7ml bsgA8̀i3i3u4
x7ml gd0JtsnCwc5b6ymJ6.

Wbcw8N3iz tuz hvclx6t9lA ǸnstE+? wkw5 xu+hiqb +x8ixc5g5  x7ml cspm0JtQN6gi W7mEsizi4
s=?~l8̀i5 x4hD8N3izi4 |b4hm +x8ixa+J2 czgw8N5tx6. |b7N  cspnD5 Nugw8̀Nl4 xg6bs9li r4fgw8Nw5
+x8ix6goEi3j5 cspmNhx6gi4 x7ml X3NtEJk5. Wbcw8N3iz NlNw6bsymJ5 xg6bs/ExcT2S6 cspn3i3u4
W?9oxisJu5.  NMs4|b6bsymJ5 wm8NM5|bzi4 %% vNbusbw5 tuqtA5 hvclxcsK5, !((*\((-u5, bwmw7m5

}rNs/6gDtsoc5b6g5 ~l|bk5 x7ml +x8ixF7u X6r/si3j5, w/Z6|bE/k5, x7ml xyq8k5 }rNs/6gDtq8k5 wkw5,
x7mbs6 xyx~kzJ5 }rNs/6gD|t5bs6 mfkz gdnCw5gk5 s=?~l8̀i5 W[Zo3i3j524. 

sk3i6nw5 tu4f5 hvclx3ic6g5 kNK7u srsc6g5 $)-i5 ^(-k5.  tu4f5 hvclx3i6 xfixl4
+x8ix3iE/sc5b6t9lA sk6y4X5 m4f4gi, xJ3NDbsJ5 +x8ix6bwot5ti3j5 xq9òM6g6 +hcw7m vmQ/sQxc̀M3zb
xfisi6nsJu5.

23 +x8ix6goEp4f5 vNbu, xnWoE]p5 vNbu, cspn3isJ5 si4]voxaJ5 tyWE #!, @))#-j5, cspn6bsi6 x7m slExN6gi5 cspn6|t5, +x8ixc6bwot5y]p5,

+x8ix6goEp4f5 vNbu, @))#.
24 vNbu +x8ix6goEp4f5, WoEF4 +x8ixi4 samt5ti3j5 x7ml xsM5ti4f5, wkw5 x7ml r4fgw8Nw5 +x8ix6goEFq5. tuzA5 hvclx3i6 vNbu. g[oE/z

ttC6bsymJ5. @))@.
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!(((\))-at9lA, !.#% kNK7us5 tuqA5 hvclx3i+fMs6g5 x5p6yst9lA $.*% vNbu Gsco]m6g6 grosE/Exc6S6

|b5huz cspn3isJu s0p6g5tx3lt4 - bflA tt’c6 !&H. cspmly Wbcw8N3isJ6 bf4nst5t7m5 xuhD2X9oxiq8i4
tu4f5 hvclx6gw5 xuhD3ifw5 xbsy3u srsu.  

sdmwlx3i6, dwilx3i6 x7ml tu4f5 xsMicqlx6v5b6g5 wkw5 whmQ/sK5 slExN6g}uQxq8i4 tu4f5
hvclxoD8Ni3j5. @))#-at9lA, sz|bi @*% G̀Nnst5 +x3e4h6ymT5g5H kNK7us5 sdmwlxgùi5 x7ml @)% G̀Nnst5

+xe4h6ymT5g5H dwilx6gt425. ^)% -vnq5 G̀Nnst5 +xe4h6ymT5g5H kNK7usbw5 tuqtA5 xsM/8qlx3ic5gt426.

y[Zox6gc5b3i6 whmQ/sQK6 slExN6g7mEsQxzi4 xvsqosDt|b3i3j5 tu4f5 hvclx3i3j5. @))#-at9lA,
wm8NXlw5 ^%% kNK7us5 Gx3|CÀo5 !@+H y[Zox6g+haMs6g5 @#%-gw8Nst9lAo vNbus5 G̀Nnst5 +xe4h6ymT5g5H27.

kNK5 kNc6]v6ymJ5 tu4f5 hvclx3i3j5 WoExaNhx6g5 kNo8̀i5g5 tu4f5 hvclx3i3u4 samt5tNhx3i3j5
WoExavw8N6g4f5 bfMs6g5 sz|b̀i5gi4 ^#))28 wMscbsJi4 @))#\@))$-u. 

ie5tx?oEi6 x7ml rAtoEi3j5 Wp5t3isJ6 WoExcMs3uJ5 "k6vstlA wuZ6"' b6rc5t9lQ5 ie5tx?oEi3j5
x7ml rAtoEi3j5 G]m5y\wSD @))$H tosENhx6gt4 hDy3i4 'vbwd9lQ5 wuZ3i4' x7ml tAy1]Z3lt4 wu3u4, w7j7u4,
!))% WD6gùi5 w5tq8i1]Z6 WuZc5bo3lt4. sz|b̀iMs6g5 @))) hD+y5 wMscbsJ5 b=?i vbwlA wuZ6

WoExat9lA29. 

d̀o5 +x8ix6goEpsJ5 kNK7u5 WcbsMs3uJ5 s?i tu4f5 hvclx3i3j5 wo8ixt5tpk5 wo8ix3i3u4, x7ml st6gt4
kNQ/uk5 csp/ui4 gn6t5t9lt4 w6vNw/ctui5.

@))#\)$-at9lA kNc6]v6ymJ5 tu4f5 hvclx3i3j5 WoExaNhx6g5 GADIH }rNs/c5t5tMs6g5 x?t4f5 cspn3i3u4
]m8NsJ6 tu4f5 hvclx3i3j5 g|CzJi4 x7ml Wp5tDti4 kNK7u, whmQ9lA ckwoziE/z b]mi vNbu
+x6r4bsymJk5 wo8ix3t5ti3j5 x7ml wo8ixv8it5ti3j5 tu4f5 hvclx3i3j5. @))$\)%-u vJyix6g5 WoExaJ5
cspn3i3j5 W?9oxicDm9lt4 samt5ti3u4 tu4f5 hvclx3i3u4 x7ml xsM5ti3j5 w~lNztA5 +x6rsmt5tix6gu4
kNK7u. 

cspm0Jt ^%: w7u4f5-si4]vi6 +x8ix6goEi3j5

    

25 Ǹnstq5 vNbu, CANSIM +x6r4ymJ5 !)%-)@)(. tus2 xqiz mo9lA NlNw4fbw5 x3|CAqtA5 x7ml xatsAi\x3NsAi, w9lusct}Q5 x3|CAc5g5 !* sz|bk9l

WcystNQ5 N5pJ5 x3Nw5, vNbu, kNo3Jx5 xF5g6ymJi, kNK5\kN5tx6\J]v8, +x8ix6goE]p5 xF5g6ymJiG+Ji @))# r9oQ9liQ5H x7ml bwmw9lxct}Q5, x3|CAb]m5
m3}D4. vNbus5 kǸoq5 +x8ix6goEi3j5 cspn6bsic5t9lQ5, st6b6g6 @.!, @))#. 
26 Ǹnstq5 vNbu, CANISM +x6r4bsymJ5 !)%-)@##. nwo9lt4 tu4f5 ckwos3isJ6, x3|CAQqtA5,  x7ml xatsAi\x3NsAi, w9lusct}Q5 x3|CAc5g5 !*

sz|bk9l WcystNQ5 N5pJ5 x3Nw5, vNbu, kNo3Jx5
27 Nnstq5 vNbu, CANISM +x6r4ymJ5 !)%-)@@&. y[Zox6gc5b6gw5 ckwoziq5, x3|CAqtA5 x7ml N9ox4 xat\x3N6, w9lusct}QtA5 x3|CÀo5 !@-i5

sz|bk9l, vNbu xF5g6ymJi, kNK5\kN5tx6\J]v8, +x8ix6goE]p5 xF5g6ymJi
28 kNK5 WoE=Fz +x8ixc3Nq5goEp4F5 wkoEp4f9l.  @))#\@))$ kNo1i +x8ix6bwomt5yi6 si4]vox6.
29 s̀M3F4 c2l wM8̀ǸE=F4.  vbwA4 wuZ6, iE5tx3i6 x7m rA|t5 b3ez @))$, ra9o6+X6 si4]vox6.
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w7u4f5-si4]vsyE/5 +x8ix6goEi3j5 cspm0JtsZJ4g6 bm3u4 whmQ9lA +x8ix6goEi3j5 ckwoziz wkw5
x3|CAc5g5 !@-i5 x7ml sz|bk5 x7mbs6 cspm0Jts?5gi ck6 wkw5 w2WQ/c7m1]Zb tuzb ckw5}giE/zi4.
w~lNztA5 cspn3isJ6 +x8ix6goEi3j5 ckwozizi4, |b8N cspmAtsJ6 ckwoziE/zi4 W7mEsJu4
grysm0Jtsc5b6g6 +x8ixaJ5 ckw5}giq8k5 xyq8k5 cspnstk5 csp/sZ/q5gi: WQxobw8N6g5 +x8ix6,
+x8ixa+J2 WMEsiz, wMq5 ckwqtx6gu4  x8ix6goEi3j5 ckwozisJ5, tus2 xsMizi4 cspn3i3j5
xf5giz, w~kyoEi6 x7ml whms2 xsMiq530.

xuh5 W9lxbsJ5 x5gwicc5b6g5 cspn6gc5t9lA w~k2 tuzb ckw5}giE/zi4 sfxaJ5 srsq5, wo8ix3i6,
x7ml }rNs0/niz31. tus2 ckw5}giz h4fX9ox+ha7m5 x3|CAq5 mo4gQ5 x7ml w8Nsi6nw5 ckw5}giE/ui4 tu4f5

WsJ7mEx~liCwA8Nwoc5b6g5 s=?~l8i5 WsiCwlt4. wkw5 d5ti6n4f5 }rNs/os6g5 WsJ7mEx~liCw+h5 tuzb
ckw5}gizi4 s=?~l8̀i5 WsiCw9lt4 }rNs/os3i3uk5 g|C8icD8N3m5 tuzb ckwizk5 W?9ox/q5. x5p6ystlA,
wo8ix3i6 NlNw6y7m5 }rNs/oxaix6gi4, x4h7mE9l  x5gxic5gi w7u4f5-NlNwc5bi3j5 tus2
ckw5}giE/zi4. 

%)% kNK7usbi4 whmQJ5 w7ui4 x4h7mExl4 s=?~l8̀i5 WsJxl7u4 tuq5 ckwq5}gQxq8i4.

cspm0Jt ^^: wkh4gw5 y[Zox6gc5b6g5 xu+hiq5: wMq w~kh4gw5
y[Zox6g6|t5

    

g+Xvu5 y[Zox6gc5b3i6 cspm/sm5 +x8ix|bDbsc5b3izi4 x5p}Qq5g4f5 tus2 +x8ix|b6ymJk5, ]s7mt4f5,
xi6tE[Zc5bi3j5 x7ml x7mt3̀i5, x7mbs6 xyq5 +x8ixoDbsA8N6g5. +x8ix6goEp4f5 vNbu NMs4|b6ymJ5
y[Zox6gc5b3i6 gd0Jtsc5b3m5 szt7mExi $%,))) x3|CAb]m5. WJmw8No6bsisnizk5 g+Xv, wkh4gw5
y[Zox6g3iE/q5 wh]mltslx3ax6g5. whmQ/sJ5 * b=?8z5 !) y[Zox6gChx6ymJi4 k6vD8NwoymJ5
y[Zox6g6tso6gt432.

|b8N cspm0JtsJ6 wMQ/z x3|CAc5g5 !@-!(-i5 ]m8NsJ6 y[Zox6gc5b3iC6ymJ5. Gbm4}r4 csb]m5 x7ml czMs4f5
y[Zox6gc5b6g5H. |b8N cspm0Jt Wcys0pJ6 bw4fiz wk8i4 x3|CAc5i4 !@ !(-k5 Gw~lNztA5H csb]m5
y[Zox6gc5b6gi4.

30 Nnstq5 vNbu.  vNbusbw5 ckwqtQ?5 cktQV Ǹnst4f5 si4]v5 ckw8iE/q8k5 vNbus5, ACPH, !(((,
+x8ix6goEi3j5 si4]v5, ttC6ymJ5 !!, N7m. #.
31 Chevalier, S., Choiniere, R., Ferland, M. Et. Al. kNo8i +x8ix6bwomi3j5 cspm0Jt5: NlNw6ymJ5 x7ml grq5. 

!((%: vNbu WoEF4 +x8ix6goEi3j5 gry0Jtk5.
32 +x8ix6goEp4f5 vNbu. csp/sJ6 y[Zox6gc5bi3j5 - +x8ix6goEi3j5 vNbu wkh4gi. http:\\www.hc-sc.gc.ca\hecs-sesc\tobacco\youth\scoop.html
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kNK7u h]S6gc5b6g5 w~kh4g5 Wzhw6+htQ9lx6+X vNbo]mu bsg5gA.  |b7N cspn3i6 ǸnsyEi6 bsg5hA
ho5tx6g6. 

kNK5 moZz ##, g+Xfu5 xsM5ti3j5 Wd/6 wobE/symo6g6 nTi6+Xaizk5 vNbo]mu, g|CzJ6
k6vt5tQx4v8iZhx6gt4 is3Dbsiq8i4 g+Xf srsrlx6gk5.

wMQ/z WoEF4f5 WoExaNhx6}g2 g|CzJ6 katE?9oxi3u4 y[Zox6gc5b3iq5 w~kh4gw5 sN "ui{bs2 w~kh4gi4
WoEt5tiz g+Xfj5" GMYATTH. |b4fx vt8zJ5 !( wkw5 wkh4gw5 x3|CAc5g5 !$ x7ml !(-i5 kNKo]mu. vtc5b6g5
gn6t5tNhx6gt4 ui{bu4 x7ml WoEF7u4 ck6 +x6rsmtbsA8N3m1]Z6 g+Xvu4 xsM5ti3j5 WoExaJ5 wkh4gk5
slExN6g}u5gk5. WoE]p5 wvJc5b3uJ5 W?9oxNhx6gt4 k|bi4 g+Xvu4 k6vDbsA8N6gi4, samt5ti3j5, x7ml

wo8ix3DttA5 whmQ/sJ5 x7mbs6 wvJ6gt4 WoEx4nc5t5tlt4 kNo5tA5.

cspm0Jt ^&: tu4f5 xsM/8i6
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vtl4|b6hQ5, ^&% kNK7us5 si4]v6ymJ5 tu4f5 xsM/c5bq8iC6gt4. x5ti6+X4f5 xu+hic5gt4 xsM/8i3j5 tu4f5

w7u4f5 si4]v6ymJ5 srsc6g5 $%-i sz|bil. 

]m8NsJ6 WoEF4f5 WoExc6g5 ]suz "wkyc5tx3i3j5 WQxDbsNhx6g6" vtymJ5 xuhtA5 +x6r4+htsNhx6gk5
|b4ft|AN WoEFq5 +x8ix6goEp4f5, wo8ix6goEp4f5 x7ml W8ax6goEp4f5, cspmo6t5t+?9oCh4gt4 x7m
WJ1N3i3u5 tu6txc3i3u5.

cspm0Jt ^*: tus2 xqiz mo9lA NlNw4fbw5

    

tus2 xqiz mo[lA NlNw4fbw5 gUFc6g6 w7u4f5 si4]v6ymJi5 briq5 x7m sdmw8iq5, x7m
ǸnwAtso6X5gi wk8k5 srsc6g5 !*-i5 sz|bil, WcystNQ5 N0pJ5 x3Nw5.  W0Jtc6gt x0p}QT5g5
WD6X9oxisymJ5 wk1k5 x|bi x3|CÀo5 !*-i5, +xg6bs+h6 tus2 xqiz mo4gA NlNw4fb whmQ/sq5g6 N7m9li
cspm0JtsQxzi4 |b4fkz. tus2 xqiz mo4gA5 NlNw4fbi Ǹn6bsc5b6g5 sfmw8iE9lis4 GrlA|C7f5H
xF5g6bsym9li briz G}ub4f5H.  bf4nstbs?5g6 Sn8tzA5 w8Nw5 csp4vwymJ5 tus2 xqiz mo9lA
NlNw4fbw5 xF5g6ymJtA5, b]mz5 WQx6gi selx6gi4 dwilx6gk5. 
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vNbs2 NlNw4fbz tus2 scmw8izb ckw/Exc3izi4 w8NsJ5 bft5yK6 sdmw8is2 ckw/Exc3izi5
xg6bsA8N6gu5 cspnsbsli sdmw8i3u5 W0Jtc6Lt4 +x8ix3ixJi5 wko]mi, x7m wk1i vNbu srso1i5 !*-
i5 sz|bi~l8̀i533. csp8NZM4S6 dwilx6gclx3izi wk1i vNbu, ryxi wMsct}Q1i6 +x8ix6|b6}g9lx3i6 x7m

dwilx3i6 wk1i gry8N5txq5g6##.  ryxio |b4fx NlNw4fb5 xg6bsA8N5tx6g5 ckw5ggw8N3k5 wk1k5
vNbu, x7m ]m8N ]s4}gt5tx?sK6 slExN6gk5 x}gbsli tu4f5 cspn3i3u4##.

xu+hi6nw5 vNbus5 sdmwlxo6ymJ5 s=?~l8̀i5 dwilxo6gt4 m3}D4 do5 x3|CAMs6gi, x4h7mExl4 tu4f5 x7ml
mrmsttA5 }rNs/6gDbso6gi . slExN3iz x5p}Qq5gk5 +x8ix|bc5b3i3j5 sk6y+?ot5tc5b6g6 tus2 xqiz
Wlx6gi @%.  sz|b̀i5gk5. dwilx3i6 NlNw6bsymJ6 x4h7mE4 slExNDtsQxzi4 xuhk5 +x8ix6|bDbsA8N6gi
mfkz tu4f5 hvclx3i6 x7ml ]smt4f5 +x8ix3|b3li#$. 

+x8ix6goEi3j5 W+?9ot5tisJ5 g|CzJ5 iE5txc5bi3j5 x7ml xsM/8i4f5 w~kyc3li, x7mbs6 tosEli
ckwqtx6gu4 x?tsJ5, W7mEsK5 wMQ/slt4 sdmw8icc5b3li Ǹ7m5gu4. 

kNK7u, $)%-gw8Nw5 wkw5 si4]v6ymJ5 sdmw8iE/Exc6b3ui4 sdmw8icEx{n6 GBMI, !*.% msz @$.(H.

33 vNbu +x8ix6bwot5yp3Jxf5,  vNbs2 NlNw4fbz tus2 scmw8izb ckw/Exc3izi4 w8NsJi. @))@.
34 Raine, Kim D. tu4f5 sdmwlx6gi5 x7m dwilx6goEp vNbu: wko]mi +x8ixc6bwomi3u5 si4]vox6, +x[Q{t @))$
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ttC6ymJ5:

    

1. xu+hiq5 x5p}Qo6tbsymJ5 mo4gt4 !((!-u vNbus5 xu+hiEMs6bq5.

2. vJyt5t9li x5p}Qt5ti6 vt8zt5tK6 cspm/sJi4 x3|CA5 xbsysq5g5 vt5gQ5 Gs=?~l8̀i5 x3|CA5 Wzh5H

cspn6bsc5b3i+fJ5 cspm/so6g5 cspn6bs0Jtu4 x5p}Q0Jud9lQ5, Wlx6gu4 c5|t8Nsi6nk5 wko8k5. 

3. w3ixaJ5 x̀NNq8k5 vNbusbsq5gk5, x7ml w~kC|b5 gd?5g5 vNbusbsq5gk5 Wcbsq5g5. w~kC|b5 wkJ5

yM|bi kNo3Jx5 xF5g6ymJ5\kNK5\kN5tx6\J]v8 kNc5g5 x̀NNq5 s=?~l8i5 kbCw5 w~kA8̀i6g5 yM|bi4 kNo3Jx5
xF5g6ymJ5\kNK5\kN5tx6\J]v8 x̀NNq5 WcbsJ5 xuhiqtA5 bm4fkz x̀NNs+J2 kNc3izk5 kNo3Jx5 xF5g6ymJ5
s=?~l8̀i5 kNK5\kN5tx6\J]v8u.

4. xu+hiq5 Wcys0pq5g5 w~kJi4 cspmNq5gi4 sdmwiqA5; w3ixAJ5 x̀NNsJk5 vNbusbsq5gk5. w~kC|b5

yM|bi kNo3Jx5 xF5g6ymJ5 s=?~l8̀i5 kNK5\kN5tx6\J]v8u x̀NNzb kNzi Wcys0/symJ5 xu+hiq8i4 |b4fkz
x̀NNsJ5 kNQ/zk5 kNo3Jx5.

5. xu+hiq5 Wcys0pq5g6 gdymJi4 vNbusbsq5gi4. 

6. wkw5 kNc5g5 w6r̀o5 kNq8i x7ml vNbs2 kNdtzi, cspn6bsF7}u5g9l, wMQ/sJ5 vNbu sNo4nk5,

x7ml kNc5tsJ5 szy5gu xF5g6ymJi Wcbsq7uJ5 ]s5}gtsJu4.

7. r4fo]m5 !*-aymq5g5 wMQ/sqM5, wMQ/sq8iK5 x3Nw5 N5pJ5 x7ml wkw5 ur8i6nsgxDi (.$ cm s=?~l8̀i5

xqi6ns2X5 @!).* cm. 

8. !%-a6ymq5g5 Wcys0/symqM5. 

9. +x8ixJ5 wi9Mztbsq5g5 +x8ixF7u G]s5}gtQlA, bw4fx bf/sc5b6g5 ryxi gxF8N6goEF7u s=?~l8̀i5

+x8ixf|b5g5 X6r/5bsFq8iH. 

10. vNbusbsq5g5 Wcys0/symq5g5 gdc5b6gi4 x7ml wkw5 xu+hiq5 NMs4|b6bsymJ5 w~ky3j5 ttCs/6ymJi. 

11. !(&(-u5 !(((-j5 gd0Jbsc5b6g5 ttC6bsc5bMs6g5 Xg6hA ICD-(; @)))-§u5 WQx6hA, gd0Jbsc5b6g5

ttC6bsc5boMs6S5 xg6LA ICD-!), bwm kcw9li bf8N3iq8i5 ̀Nnst4f5 sfx ckw8iq89i5: S?4f5 ]v8nc3i6
G@%-u5 ur[o5ht4H, WQxTLt4 +x8ic5b6g5, w1ùi3i6, AMI G@.&%-u5 ur[o5ht4H, x8ix3N6g5 cEbs2 xs4|b3FzA5
G^.(%-u5 xq[o5ht4H.

12. cspn3i6 +xe4bsJ6 cspnDbsli ttC6bsc5b6gi |b2hm cspm0Jts2 !).*%-u5 xu+hic6hi

xw?AbsJ1N6gu4.xw?AbsJ1N6}g2 xu+hiz si4]voxaymJ6 b[?i bft5tK6 vtl4|b6ymt9lQ5 etxi5 Ǹns|t5 x7m
x4gxic6tbs/ExcT5g5 xbsygx3j5 WoE=FsJk5, vNbs2 xF4g6ymJdtq8k9l.  |b7N grc6S6 vtl4|b6ymJi
xu+hisJ6 wMc6S6 cspn3isymJi5 xyq8i5 xF4g6ymJi, xu+hisJ6 xbsy3j5 ckw5}gisJu5 xF4g6ymJi
G]s4}gtQlA xbsygx6 xF4g6ymJ6H x0psqy8NExo4 vtl4|b6ymJi xu+hisJ3u5 bw]m4 s0p6g6bs/Exo4 ]s4}gtc3ixDi
wko]mk5.   

13. bf/symJ5 cspn6bsymgw8N6g5 Wp5t6bs4vi6ymq5gt9l Wcys0/symq5g5. 

14. wMq5 cspnD|t5 Ǹnst5 +x3e4h6bsymJ5 ytWE @))@-u5 si4]voxaJ3u5 +x8ixc6bwoi3j5 cspm0JbsJi5

xy0p6gw8NEx̀o5 W0Jbs9li vNbs2 xF4g6ymJctq5b k|by6t6ymJ5 Ǹnstq5 bwm csnD|t5 Ǹnstq5b
NlNw6y0Jtq5 s?i kFWE @))$-u5 si4]voxaJ6 +x8ixc6bwoi3j5 cspm0JbsJ5 cspnD|t5 ̀NnstsMs3|c6ymJi.

15. wkw5 xu+hiC6bsiq5 xg6bsK5 gUtQ9lQ5, wy6tbs8if5 +x8ix3F1j5 xg6bsq5ht4.

16. wh]m~ltQ/s?4S6 |b7N cspm0Jt cspnsbsli xyq8k5 xF4g6ymisJk5 W0Jbs9li hbcTiq5 tt3c5

w~k8if5 s=?~l8̀i5 cspnD|t5 Ǹnstq5 w5tx6ymT8iq8i5.
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17. sco]m6g5 s0p6gEx̀o5 grosEt9lQ5 |b4fiz cspn3isJi;
cspmo6t5ti6 sk3NDbs?4gi5:

•  Wzh5 x0p}QT5g5 tu4f5 hvclx3isJ5 wMstbs?4g5 cspnDtu5 cEns/3u5: yK9o6, g[ox, x7m 

N0pt9lQ5 tu4f5 hvclx3i6;
•  WQx3iz b7m3isc5b6g5 xu+hiq8i @)-u5 @%%-j5 bwmsK5 si4]voxaymJ3u5 G!(((\@)))H cspn3isymJi5;
•  |b7N b7m3isc5b6g6 Ǹ7mQ/sK6 vNbu +x8ix6bwot5tp7mE4f8k5 x7m vNbu cspmJ3Jx3k5 bw/symJ5

vNbu +x8ix6bwot5tp7mE4f8k5;
• !((&-(*-at9lA, bm4fx cspn3isymJ5 xq[o?9oxq8N6g5 +x8ix3icZsJi WbcTt9lQ5.  

cspn3isymJk5 si4]voxaymJ5 s0p3Nlx0]/3+fq5g5.  vNbu +x8ix6bwot5tp7mE4f5 X3N4ymK5 
WoExEix6bu1i5 ur[ot5tQxu bm4fiz b7m3isc5b6gi bw]m4 si4]vaoxYqt9lQho @))!-)@-u5 
cspn3isymJ5, |b7N xq[o?9oxisJ6 s0p3NlxD1NẁM6g6; x7m 

• |b7N “WQx3Fz b7m3isc5b6g6 xu+hiq5” x0p}QT̀M6gQ/sK6 srsqtA5 x7m x3Ni5 xati[l.

18. rNgw8N6 cspn5txExo4 grosEix6X5 xy0p6X9oxJi b[Kz cspm0Jtu5 W0JtQ9lA xy0p3izi

vt6yisJu5 xy0pDbscbsy8NExcU5.


