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NTOP) NIANN IX7 IX D'PIRD] DXADINN NXAR NNIYY? WD NVYW N2 NIXIAP 172
;ARNN 50%-1 60% ,90% ,78% jan/wnw opwn ;nanknna 20%-1 70% ,98% ,99%
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V19N 'vTn N"IT

anTn A1

N71y21 78W NIYa9'N1 0'MIDIN DAY NINAN

75 272 X71919 17 'wynk /21ann% nd5n 0MI9IX DAY NNDNNNXD DIWN 70N
NINT) W) N2 12NN 7W DRIY DAI0 7710 7RIWM NADIN 'OIN IR N1TRA 7'A NN
NNINNXN DY YIIXA .NFNNNIE7I'0 ,01190 ,0'T7' N2 L,(D'721'01 DNVOPX) VY NADY L,(Wn
(BDI, 2005) BDI N12aN ny¥aw N'91Y D10 '9-7V .71Ta nnMmy 1'70NN 78w 0MDIRD 91y 11y
ona 3% -> 7w 71ma ,0"pw e 155 -5 2 qavn W nnonn 9t TRl 2004 miwa D k¥
,0"M9IX NIAIT 978 200 -> 78w ndna 2004 nawa — 'Mimd 71ma 0 Xy L, nd .2003 mw?
2006 nmiwa ' 10Nl XYW 0'MDIRD 0N TIa'kN ,q0m .2003 mw? axnwna 5% -3 w1
0"7'vo 020N 978 150 -> 2 0™vIRN qay win 2004 w7 111 .0m91x it 363,000 Nona
751 AWUKD L,V [9INA D'WITMN 0™9IX 0N 978 30-> DdINn ,N'VIIS0I N'NY DAY DYY
DN "19IX 7V 21077 nann 0'wiapn 0MoIRn 3NN 70%-> (2006 ,1T) 15% > 2 qavn 7T mw
.(BDI, 2005) w23 191X 7y 30% -2 1 (hvw)

YAm*ni NTTO) 21AR-7N WA MNant 2% pnnt DN T2V YXIaY pon 'RYnn
44%-7 2004 miwa :yax2 D'™M9IX N2DNA MY Nnan Nt D NNaNa 0N 9x 0nim L(2006
X7v navinnn 25% -> .0™MoIx 7y a7 0w 81% -1 091X DNIZY2 NN NY0I7DINN
N2'20N DX TNV 2ID17 D12 TV 12122 '12'0 7V INNT D211 NNFTNA DN IX DMI9IX 7V DN
-n1Y7 (12-17 91) 0™9IX 2y 207 DAT?7 1IN DA D INNT DAINNNA WYY W) .An'kNn N'Nn
2% -7 nxuwN1) onTIAY DInY? 1201 21aR-7N avinn 5% ,2004 nawa D1 0Man wiag'? 1son
DD DN D INHT OTINK YWY NYI7Y .N0'0N1IIXR IK 190n-N1A7 1201 5.8% -1 (1995 mwa
X191 011900 30% -1 "N1IANN? 70% -yiawa n''nys NiNSY?

N2 7w NIMIRTI9IvN ,0MI9IX NI 7Y NNIYN NNo'Yor TN 7D 1 D 10 A"nNa
AWNXD ,N0OY 9IX I'N DAVIN |I'7m 13.4 -7 ,2000 niwa .n2n DN N'7Ta (Mountain-bike) NVWN
25 'R INXN DM9IND [IAX '9 7V . (Gluskin & Edmonson 2000) A7y [91NQ DN IWYNNWN DN'YNN
DN M9IR AR 1990 mawn 60% 9w N7y ;1992 mawa oMn M9IR 1IWDT DRPIAN |I'7'N
"7 2.5-3 -> 1'n 1994 miwa 'O 11wn International Mountain Bike Association (IMBA) mIX'72\an
N'7Y%7 0IY D' DAY NI NQIN 71T 190Nn0 DIDI ARtk kwnt "ompn' onn on
NTINN NN LP?7TN NN Ay 9RO TIT'YE ND'AN DN ,0NAIAN DRDNN 190N
.(Stutts and Hunter 1999; Forester, 1994) N'1911 NI'7'y9Y

D'wIXR 725 ,2004 miwa 2"nINa .ANmni ARIZNANY NNNia 091X 7V N2 Ny Nivash
(NHTSA IT Mw2a DT NAIXNA ARXIND DNMNN 72 101 2% ,0'19IK NADIN ARXIND 120N
ANI'7 DDNON DMDIX 2D 7Y 0T NIIKNA NXXIND 2A"NIRA NIFNNAN-NIIM72700 NIf7yin .2005)

2% n'voika 1995 -7 1991 nawn A .(Thompson and Rivara, 2001) Nawa Y7217 [1'7'2 NIMwn
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7NN .(Glenn et al, 1998) D'™OIXN NADIN AXRXIND ' |I'M TNY? N9 >"non (599)
N2DIN ARXIND ANMNN W'Y D xkynx 1987-1994 pawn A NfTawa y¥iaw 'uopsonuv
National Highway Traffic -n .(Bostrom and Nilsson, 2001) D'w17 5.4% -1 0217 9.4% 11n D™M9Ix
NXXIND ANINNA N'Nivawn AT 270 1997-2004 pawn 2 D nim (NHTSA 2005) Safety
NN NN 751 21% D X¥n1 ,NUY 151N 212 YXIAY 1701 .0'I9IXK DN 7¢ DDIT NIKNN
4.4% -1 '"a TN N7 14.6% 0 .(Chow et al., 1993) 'NnXY 91X 17910 48% -1 719'0 X797
N2DIN NRXIND D'WIXD 7¢ 10N NdYN 2y yaaxn? 700 ima J719'0 n7ap7 07N N ITovIR
.NVYN DN NXIAP 272 DMI9IN
NNINN2 AT 72V DN NNVYWNNIE(0"N7) NR'VO'VVOY N'TOINN NOYW7NY TIVA ,7RW
14 -1 2005 mwa 22,2004 mwa 13 -7 (35) 2002 ,(32) 2001 niwa D0™19IX NADIN ARXIND
NaDIN ARXIND 0'Waol vonl (11 VIS0 ,NMIANN L'X19) N7y DdNN 1%0n ,2006 nwa
19 2y .('"vi 151 211yn AWK 0'MOIX NN NIYA9' 7Y 71 0Ima 7710 0"n'n) N7y 0mMoIx
D'™7IN "N ITOWIR 0™M9IX 20N 587 ,2001 nmawa n9INT ARI9TI NNIKILV IPN7 MIND TOINN
NIURNN DXRXYIND D'TIDSYUKRN 72 10N 11%) DMI9IXK N2DIN NIYA9'NN NRXIND NNIKILVN DYDY
7y namMa Nty v oa nTwn ar 'y (15%) 871 -7 nr aoona n'2y n7n 2005 mwa (00T
NNINN2 NTAY7 IRIYNL DMI9IX NADIN NRXIND NIYA9'NI 03NN 190N N*7VN YN D'M9IN

27"10 DINN2 nynNa PRYI0ID 7Y NYIaXn 0MSIN NN ARXIND

D'9IX NA'DNA DXXIND NIYA9NY7 [12'0 'M1IA

15017 NpPI7N NYXA IT 0RO .0MDIX 7Y DAY Nya Nvastnt 0N |13'o 'main Dt
.0"I9IN] 0"IP'71 D'N20 D1'ONN QDN 1'ONN ,NAD 210 NNV

257 DY NIYAINN 7¢ ARXIN 2N7 DIN D™M9IX N2 APV ANINNIENINMN NIYAD'N =127 210
Na"Y L NMTRIN QW IX DNNIRND X"NNXR NIYY2a NaDY L NImay L(Strohm et al,, 2005) 'win
TINXW NINNY7 .(Acton et al., 1995; Winston et al., 1998; Segers et al., 1997) ,(NI'NNNI NVY) DVOPX
nnn 85% ,0'9Ik NadIN NrYastan 'Dn 3.7% -7 nonon n'R7'an NXIAp 751 nvwn N
(Chow et al., 1993; Rivara et al., 1997; (‘X193 0*a>Nn n¥n 50% -> nniy7) MY *T'n 0'vaol
NN 0'M"PNA DMI9IK NN ARXIND 0OYTN NRIkNN 10% ,n'72082 .Kronisch et al., 1994)
D'"717y9 yix'a 17nna 0'wx9 6.3% BMX 01N 17 (www.dft.gov.uk) Onlvn NIYY 7nna
'N'7'2 2772 XK'WY yan (Mountain-biking) NUW 21N 21PA NIMYA9'N (Senturia et al., 1997) NINNNI
[AT2 ,D"MI9INN 7Y DU TIA'R IR 717000 17NN2 DXV Y9N ARXIND DA 775 1Tar 20-39
.(Ilingworth CM, 1999; Purkanik et al., 1998) 12In X7 717002 Nnaa NN N1 DD

N ,|I'01 10IN ,D'717Y9 VIX NN DN ,N0MY TR 220NN NIFYY -2D17 119NN
(Acton et al., 1995; Winston et D"19IX NN NIYA9'NYT D'NIYAYA [13'0 'MIIA DYINA NTOR NwAN

.al., 1998; Segers et al., 1997)
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NN D'RYN] DT D KIN YIT 1M -D'T?' NIYA9'N NNIY? 0NN 22 DMI9INA NIYAD'N

UNI NYA9 ,90102 .0MAIAN7 NRIYND 09I NADIN ARXIND Ya9'n7 "N nnnan |ip'on
.(Bostrom and Nilsson, 2001) DTI9WX7? INI"A NN'DWN N2'0N NIN D*9IX NADIN NIYAD'NN NRXIND
N1 ARXIND NIYR 0'OYT NNIRNA D'AIVNN 7Y yxInn 720 NINNRN Dwa NNT DY TN
N2DIN NIYAD'NN NRXIND 0NN 272 TID9WR .(Rosenkranz and Sheridan, 2003) 77a D™9IX
A2 T1IdWURN Nvw Tiva ,1994-1999 nawin 2 30% -2 N7y '9XIAIN'A DITX ININA DMI9IX
D' 190NY NINNY .(Rosenkranz and Sheridan, 2003) NNIT IXW1 D'19IX NN ARXIND D17
AP TYWURN NI NIRA DAY NNIMNDA WWWYIEN'asn Nt 0'7210 DN ,DWN DY D71V DNAIANN
IT D20 NXIAZA ITPANN 0MPNN TIKN N L (Kingma, 1994; Rosenkranz and Sheridan, 2003) D' 17
.(Kloss et al., 2006)

X7 NNOWNN 15N D10 NIYad'N7 '12'0N NX D'7uNN ,210NN "1M'9XN7 DNIYRN 0'9011 0'NIA
(Durkin et al., 1999; Puranik et al., 1998; Linn et D'NO2 WnNNWN IX NI'YO] NIYION OY |NAIXR ,NANN!
.(aI., 1998; Acton et al., 1995; Rivara et al., 1997; Yelon et al., 1995

- D217 NNV X7 D20 12> D"N2'2A0 D10l 207N Aand NI'YLV -0"NA'2A0 D"1'"'OXN
.(Acton et al., 1995; Winston et al., 1998; Segers et al., 1997) 'w9In yxn ,)0TN 7V D'¥9N

(Acton et al., 1995; Winston et al., 22107 0™9IX NNXNN 'X IX D'"I9IN] D"I7'7 -D"IXON D'1j7'"7

.1998; Segers et al., 1997)

D71Y21 78W 0MI9IN NA'DINA DRYIND NIWAD'N X'

(Kloss et al., INIA NINDWN NIY'YON DIN NINXYAI DMWY DAIRI0 NIYADI NI'NVY NIY'AD
NIV? NIDA NIMN NIYAD'N 7V NITROINK WX NIV'ADY TIVA ,2006; Rosenkranz and Sheridan, 2003)
Tiva D k¥n (1998) n'nmyi Linn 7w Npnn2 .(Kloss et al., 2006; Thompson and Rivara, 2001) X
NINDY ,722 0'Y71yY 700 T 0MI9IX 7V D'DNN 0MANNI 0T 22 WK NIYAS NINDYY
.N71Yy NIV 01911 NIYIAS
DIN D'TOYINAN D'I9IXN "D 27P2 NINDWN NIYRASN 7RIYI MIK7N NNIKNVN DIV DY
,(13%) 1van N7 NN DN 0'Wwaoiw oNIrRN 0N (50%) o'ponnt (55%) XX D19 ,WUKIN

.(3%) w2 neridr 1w Ty (8%) ntn
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D"1IOIX NA'DN AKRXIND NNINNI NIYas'n nyvan

MTY 1202 WIN'W? NNIYR NIFNY NI7ID' 0MI9IX NN NIYAON ARy NNIMNA AT Ni'on
.N2'201 NY'01 ,NIN'VAY7 NIYTINA N7V ,NNIKIVA 719'01 1I9'Y NIN'VA
:NNIY NIV'Y NITYA YINRYT 0710 0MDIX NADIN NRXIND NIYad
ANKX AN TIY LUK NIYASN 117 NNONN 11N N TOR WIAN7 DN TITY -NITop :an Ty .1

D'0Y0I NNIX ,NADY "2V ,)an '010N ,D'™1'V7 N1AN ,NIDDD ,0"2'0{77971 D' D' TAQ [1AD

alahli¢
NZI7NN2 'Y XY -XWI12 DZNAI NINTA -ATOo7N 71N

NN 2"NNN 2INN DIY'" |2 YWPN NI'NAY7 N9y NNS0 NP0 1VX¥] TWX DA DApnn
D'7'W' I'N D'™MDIX N2 AT NTOR NWAN AI'N KW D'7IN ' IXXN D'M9IX 7V DAY T nToq?
(Macpherson and Spinks 2007, Karkhaneh et al., D'19IX 2010 2172 NITOPA WIN'WN NX 17VnY P
7V 17N NITOPN '7IN AWKRD TN NI NI2AN NYOWNAN VFOX D KX¥N1 .2006, Parkin et al., 2003)
NXN1 NI NRAN 'Y 7" NIXAR 97 0Iman DM LP Nt [ nroIINa 7an nindw D
"MINIPR I'X10 2¥N '97 NIN2 .(Karkhaneh et al., 2006, Nolen et al., 2005) D"™A1AN NAYY7 0'T7' AN
D'2ON7 NXIYNA 1N 11'N NTOZN NYRAN 1IY'Y NdIN1 N01dN OY DNITRA D'T7' 272 D KX¥N)
DNITRA NTOP DY DN Y'Y NTOR 7IN Np'PN INK7 ,NNT DY TN' .NNIA2 N01dN DY DNITXA
NNIT IXWI NNIAA N01dN DY DMITRA NTO7 DY DdNN MIY'Y 17'X1 790101 YN NdINI NO1dN DY
.(Parkin et al., 2003)

DYI' N2 NT"OI72IN NNINA WRIN NIYAD NIY'Y DX NN'NOND NNXNY 7IN7 N901 nninn
NNS0 NO'70 1IYX] TWKX D"pPNN W . (Macpherson and Spinks 2007, Karkhaneh et al., 2006) 71NN
D IR¥N (PIN7 WWR X77) WRY NIY29Y NTOR NN |2 YWpn 7V (Systematic review) N'MU'Y
(Thompson et al., 2000; Attwell et al., 2001; NIIXN 7¢ DPN [1IAN2 YR NIY'AD YN N TOR NwAN
nToP nwnan  xx¥n (2005) o'mmyl Thompson 7¥ ANI' ANIXN 17NN .Richter et al., 2002)
NN NN NTo7 NN D NDIN DA Wwnnn .88% -7 63% |'2 WX NIy*a9? |1>'on DX NN'NON
(68%) nnnx nnIxN IX (69%) 'vian 2371 271yn 0N NNRIRNY DNY

NNS01 NNIX DIXNNY '9D N7'W' NI'R NTOR NWAN D YL D'TAR DNPZIN NRT NNIvY?
2 YWPEn DR DPNAN IPTA N2 gnnn no'w onavo? (Curnow, 2006, Robinson, 2006)
Macpherson .(Dam 77121 MIPAN DX NN DIX) DR NN WK NIYAS7 NTOoR Nwan
D'NXIN D'TTIN QWX N2V N2IVN NID'RA DN TIXA byn Daw' D 1o (2007) and Spinks
790N |"¥n (2005) Npnna Curnow .0™M9IX 131N 190N NIWOXR AT INDINW N7RD |'NILITX
NIN'V NYAN 7 (121 X7) "¥'9%7 721N NTOR NW'AN ;DM9IX? NITOR 71N NP'7N TAl DIIY'0
NIY9 210 72 IR NN'NON NI'RD NIRXN] NTOR NYAN L9012 .NNAT 10N 1AN* 0NN DY

(Mnmnn X7 27'va) wxIn
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NAIZITINNAN 212D NTOPZ NYAN TA1 DIIY'0N NN 7Y NNIY DN IRY' 178 DNNKA TAD
DN WK 7ITA DATA "7¥2 07NN NAXNIE,D1II1D'0 YNIF 0'NRIT7 DI'R NITOZ DY DN ,NN'RNN DX
. (Hagel et al., 2006, Hagel and Pless, 2007) .nTO7 Nw'an? "aI'n U?ON KXN)
7IN2 D'TT¥NN .0™M9IX 7V N2'DY Ny NToR NYANY 7In Nyxn 7xwa nwik 2008 7m
YIN'wUn NX 1'2aN7 DA X7 ,0"I9IXN 201N NIN'VA NIX 19YWY7 71 X7 1wy "nToprn pIn" ' Do
[N NRIXNA WRIN N9 NX 80%-n nind X712 n'non? Mwyw 2ind 1arm” ,0nMaT? na
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