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”The paradox of transportation in the late twentieth century is
that while it became possible to travel to the moon,
it also became impossible, in many cases, to walk across the street”

Joell Vanderwagen, (1995)
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(MY OXTH YN ,NNY DN NNV ,NMY MNIND) DIPAN XY DMPDH DMNNIA 12 THY MY
2)72 NONN NMYYA DTN NOHIN AYNIND LIYIN OYNNIND NDDNI DT NN NIPNYND PTY
IN 190N 5-15 XD DY 48% 1969 MIVA : TNPHNI NN NN DITNHN HY DMANN HY NI
) ©71125 1259 N 1DONY DXTONN TaYa 16% DY AN 2001 MIVN YSIN IP0 IDNY ,071AY 1209

.(Davison et al., 2008

0771529 539 59990 ©NRYN NPV HY NIMINDINA ANNVYAN 11701 NYAV

WOV | 59N MY DOND) n»TN
071D
2001 16% > 5-15 N
(D»9IN 71017 H919) (Davison et al., 2008)

1999 26% 5-11 POILOIN
(Timperio et al., 2004)

2006 52% 5-10 POMN

2006 41% 11-16 | (Department for Transport UK, 2008)

2007 65% 6-12 INY
(2007,0°75> MNIYY MNPVAY YNINDN 19991 ,DIVI)

12IIW NPONN 53 THD Y PTIDIN 190N N2V DXPNRYN YW NYIN 37T HY YN 1INWY 1) HNIWA
9 NN DY 5,733 991 T 19X NPA¥NA . NN DA YN NN 1119321 NN DYA 2007 M3
DN 47 D771>29 DMININ HY 1197 DXAXIN TINN 1% NYDNA 4% ,9572 WM 1XYW DX PRININ 65%
T9%) YT NI WHN DNNN 40% TWRD P09 1572 DOIIN 19Y) DTNRONAN 30% ,I17 (1

R eRaRi a1

R niiiablal! (D"f‘?’ MR MLY% MIRDT 12747) '27va’ nMAY oy WX N1POXN; !

N2 %32 — PPAITING MYP23R RYIND *TI0° 19071 N°2% 2P T1oN NYAT IR 9y Ta2 nvbba 1979 17 N0xNA nIRYIn’
13°077 22 19N° ,A012 .NIIAR 02772 XYY 071727 NPWRIT TIT2 WOAIW 07707 DR 90 WK NN JN°0¥N 1397 190
.0"71°2% 721 NN DIVIRD WOXT PO IR 1997 DOTNYN AT KW 1XY 0"°aR 2R ATIpIt ot X
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*INIYI YD ©7N152Y DINIYN DY NYIN SYNNN NOIYN 1701 99)

S0 2070
30%
A% nvon

— 1% Drioix

65% Ao

2007 231 ,IPYY NNDINY DIV NPINN TINK 1TIIY DINMIN*

YD1 190N NPAY NYNNN SDIDT DY DIWIVUNN DIDIMNT DINYN A

N¥P) ,2004 NIV YTVDIN TPNNA DT DY TPNNNYI NYTMIN YDIFT DY DIWAVNI INNNI ITHIN D7)
MY B3N YN DN D71120 DMININD 1259 IN 937121991 10-12 YNNI DT> HY ANV DT MWy
9N 29 1299 IN 12912 MYXIAHN NMYPDIN 190N ,90N1 .02 D¥INNN 5-6 2 DYTHN NV
N2 (YNINNI NIV DY 6.6) 5-6 2 NNIYY (YXINNI Y1awa DY 9) 10-12 M2 D19 HSN

Timperio ef al., ) ©5%)2 NN NP NN MITNA 1257 IN DN 10-12 2 DOYIVDIN DN, TITHIN

D25Y7/0%9910 D2 IWRD ,NNIT MTHIN DTN XYY ,27NINA THN MPNNN DIXRINN NP1 (2004
12507/02°90 MPTM D) P2 IWPN DD 27NIND DINRNNNI MTPNN PN ,DINT DYDY .nNan Ny
DMIMNN PNINT OOINN DOYTIAN NI DAWNN DONYNND YN NPIAPYN I0IM PN .07dad
PRIV 28N, D TNYNN NXIN 2D 07720 NYIN YDIDT P WP INNI 1D DIPNHNN ,9>TANY .07MaN
INY D720 D51 DXIVIN NPIIIN-NPIIANT NIRIDT R¥INND DITIHOY N¥NI 9 19INA INDMPN
1997 IN 1257 TN MNMPN PXID YPIN DITIHVW TN NMIA) NMPIADNY N¥NI 90N .0MNIY DX TN
YN I9IN 1220 NNAYNN MZYI2 NN 1901 P2 PN VP IR XD DMIPNN ,NNT DY .071PaY

. (Davison ef al., 2008) )12wN2 NP PNINRN DI DINN DXININT DINYND TWND 077120

YNNI 990D AN VXM PN D

P2 019> 72y DY DOWAVN D) ,TYI RXIN P2 D’PNIN DI TN NIRNINIT,NPNPY NPXPNY NI
TP Y ON D2 LDMN P NAYND NNWND MOMNNN NIV DY NNV PYI NINY DMV
MY DYIYHL NINNDN DMNN P2 NYNNN /OXI2NN ONRY /OMNIND N/ 190N D2 ON/ 1N INK MDY
DYMYY NNON DMNN P2 0> NYon YW Nyonn .(Lehner-Lierz, 1997) oxn 2179 ,y0n 10 Yy
DND NNIN HVIN NVINT NN AND IN ORND NYDNL DXTH MON NN YIITH NVIIN INHIX TN
DMLY DNMIN TNV 2T ,DPYIAD2 NADN NYNNY NN I MOMNN .M NMWOINND INIIND

.(35-36 /1y ,2004 NOIN) MN
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DYNPIAN DN Y DAY HHI2 NN MIDIN DOND X NT DIPNRINN NN 190N N2 PNIN
91 DY YNNI ON 270 INA (CDC, 2005) 71125 N2509 IN NDP9N NN MINWNI NN NI
DYOIN PNINY RINY DN PTA OYNRND NNIANDN TIVH .D71PAY DOYSINN NYOIN YPNINI
(07 1.76) 9 1.1 7PN 077D YINNN NYOIN PNIN 1985 NMIva 57X 5-10 2 DT Ay YINNN
PN NP TPDIND YTION 190N NS NYOIN PNINA YTHIN .(07P 2) DM 1.3 ,1995 v
DY DIV MIN NN NDTHINN ,NNNNY 1D YTIND 5150101 DMOTID? 19D YN DY MYSPHNNN : MO
259 DY MOYA DY ;TNTPRY PNI2N N1NAN NP 1Y D722 NNIAY DINN NI NINT ;07 PRdN
NNV 5>210 MTY DOWI 190N DY) IVANRD NYDIN NNV NIR THNN ,NNAWNI NN I9DN)
PRI NN DTHND MNYYN I2T — DITION DPD INKRD DXTIA 51901 NPNHY MNDN WNNN DM
NON NYONA O NN NN N (Department for Transport, UK, 2003) ny>oin
9" 1 7Y DY PNIN2 MY DIRPIINND OXTOON TINN ,NMXIY .00 NIPD NNV D) NYNIND

PV TN PoIvoINa L(Davison ef al., 2008) 07129 N2>59 WX N2DN2 WD 31% P, 1.6)
Timperio et al., ) 9332 Y 3IM 1290 07PN MPT 10 TY DY NDON PNINA YNV DI PRONNIN 42%
MNA SY DXPNINY 190N N>2Y YV 2592 DIYDII DXTINN NPXNNI - NPDINND NN MINT (2004
Dickson, ) 0719510 DY DPD DY 9372 NN OXTNRON DY 1N D¥T) MWW NN DY 0P 1.6-0

(2000

T NONRYY NWNN DTION YTNON NIAY NODND NN PRI NN :NORYN N2 DYDY NNRD NN
NIONHN TN NN TID NNPND (1127 PYD 190 HNIVI .NMY MSINY NMIAIN P2 HNWN
NWP AP NG 777> D250 20 D30 1225 1907 2N 1A NIV (1)7 :1959-0vn (D)
NVWAP WD I . DI WNISWN AN NI — 7190 /71 7131293 TXPENT 71771 DN ; D2 100100
YO MPN XYY DMIINI IN DX OOTION DY NINNNYN NYIND NPMIVINI MIAVNNND PiNa i
DNOYN MHYON DN TN NN YTID? 190 DAY NN WP DITIOW MPIDN YD N¥D) NIYIVDINA

IN 19D DYTOOW MPA0N ,217NINY 1ONNA (Timperio et al., 2006) 20N 800 -N VP O’ YN
(Davison D770 (K7P 1.6) DN 1Ty DY PNINI D) DN DX NP NVTY ©7112D 120

D190 92D 2WNIN NDONN NMVY YINWN et al., 2008; Department for Transport UK, 2008)
2-5 — 20 NMMLN NN DTN DMINND TAN VMDY YSINNI NIN NMPAIWYN MNIN D)7 O00N
Rubalv)a)piiv)

Y10 DN AR T

,077125 N2>37) NYNA NN NXRT NDIYDY ,DIPNY DIPNN NMYON DYDY Y09 1592 NN MYNN
MY9 VNI N DY MAIN MYV 5553 DD HY MINNT MDPYON MW N0 DMV DN
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onvN NN (Sedentary lifestyle)”»0yT10 ©»N NINY MR THINNVYY TPINLIAD NI
MY YIVITO DMN NIIN .DNNIXR NNNTI DIPHND INWI TTH IPNY DINNNND DNPNNY 7HPNIPIN
Y290 MNS NIV ,MOIYN 29 By (WHO,2002) MOy NNINI NN 299NN 09N NMODIYOINA
o»N NIX 39/5/2005 ,mxo1an TIwn H"90) TPHRP-DY MINY MWD NP NODIYIININD
MININ 34- 2 ,10-16 YND2 NI %2 DYT9Y 29P2 2001-2 DIWA TIWIY PO YN D1 D>NNN MI0ITO
AN, DP MNPYHN NN DDONNN PA DN DIINIY QYN N3 D NININ L) HNIYN
I23T7) ,012 DPNYY MNSY YN AWNNN 91N NN (D12 MYV YIDY NINSY TwNa) midnova
9P MNYN DY NOTHN MNOWN DY TR MIPI MY 1IN NPV NPNMNN (23 My ,2006
=32 MO YPNION DN N> MHNYNI NI P72 (2006) Huerta et al. Yv oapnn .0 anmy o1

97yn .(Body Mass Index) 4 BMI -1 »ya NPN2I MDY INNMDY 2000 — 1990 DMWY P2 DNV N
YN (D2INIY NN NNTN PYIY SINK) DOMNINNN 1NDY0N 2DINN TARD DD 101D NN MY
YO0 NI 20 NYNN DT NND AN, NI ,IM TINYN D TN NYNN MOND 120N NN DI TN
, N2 NMDYD 000NN DY TYINM 27 D200 INXIDNN DY MNIN NPNION MDNHNN .OIDNNON

. Varo et al, 2003) n515 112NN MINIAN NN HY T2 ONIWD
MR DY O7N%AY NYYN 1.3

119°91 YY O»MNI MM  .N

DINNND PADN MYN DPN DONPVY DMPYP MNIND 1D ,MANNN NYaAN MNII DITP NN
MMINN-1T MW NIOY DY NNO-MDIN NYIN MW MYHTT ,NIN ,DDIVIIND 110N INXIYNNN
DY TPODIVOIN YNYAY IWANDY TTWD 1N Dy D»H39D) D»ON ,01NIAD ,0MNIANN DMIVWNI
O TPNNVY THIMNOIT ANMNND INT (2002 ,71PTPNYY DIN-)INIL) THIMNI NNMND NIND
291 .OXNNY MINYDY DPIYM TOUN NOYIND QNN MOPTIN NNPNND NN XD 93712 NN
NN 1IN VINIWH YIINNM 2590 NONOY TY 213710 NNANN-OYSNN INVDINN INWN NP KII2
1220 TIND NINNN L,D2IYW MDY YTPIND THPUNDIVIIN MYN) NIYIND D)2 NN ,NUYNY .19-N
290N 0V TPRYHPI MOTINN D202 NYNN OYNAN NVNWYN NN 1991 PINIDY NN NN
TPRMY I MPYAY 19¥ ,0791 MK 1PN 1991 HNPA YANND NN NI MPYHY NIWN)

- 10,000: SR NN PUOHINT W ARON DTN 2P 2004-200307w3 YHIAW TMIKY MR™MA 3P0 D Yy 1
oY maw 21 032 2217RN

an> nimwm BMI>25 kg/m? 17 (Body Mass Index) m nom op7rR awXd> vap: (overweight)n® Hpwn *
WHO Facts: Obesity and Overwieght: :7inn .BMI> kg/m? 30- 5 ( obesity)
www.who.int/hpr/NPH/docs/gs_obesity.pdf, retrieved: October 2007

ROXT R 72,90 YD quaw 933 720w N2 Y¥Im I amKR (38an) 3R = (MET) Metabolic Equivalents
MET 6 < nomww m» v 95 .02 anxiwa 2190 M2 wo? nawns MET 6 7y 3 noww m»°wo 95 3R 0y
(WHO) "n2wa mxo127 1R - MET 4.53 now maa7% ,72°%0 (723 7nXwa) ¥Ry 1P m»°wah nawnl

P2 MWD YW Mawa myw 2.5 -1 N5 NPOdn K7 N0 MYy T
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,OT XN DT ,000Y NN ,HIPIYI YV DNIA0N NIDWN NN : NI MTNN 1M PN VPON v
TPV 1M NWIINDI NOINN NOIWND ,NPWYN MDINY ,D¥PI9) DX PIVN ,MNIYN PIVNY NNIIN
NN NN MY DY NPHRY MPT 30 XON NINAN POIVIIND MNIAN NIIYN NXYNN .M N
(WHO, 2002; ), 09 >1n 7012 YNNI NN 191 MY NYW ) 079 912y 1013 X0OND
Y15Y7) 937 299 NYNN L0190 NN NOWINN 12N .(U.S. Dpt. of Health & Human Services, 1996

.5 NPNIAND MYWAD) 23NN NPNY DIDNN DM

NI NMIANN A

STVD NSNND YN 098D TN NANT DY ION DOYNNN 2107 , 0NN NI IN X123 NN
NM2NN .(Active Transport) 7AY¥9 199205 NN ,NMPY IN DXTIOY ,NTIaYY Nd*anNn SWnd o
IYNVLHRN OMN TITD ITIN WX (Active Living) D¥9 0PN NIIN NP IO PN INNN NIV
M1 AP NPONY NN NN .TPNMINIL NNMINNY D02 1HNT 0PN NNYA NN MDY
NYYMN MDYS MPT 30 NAN NAYONRND DYR Tonna P 2 Yv pnond
,901M2 .(Active Living Research website; CDC website, Physical activity for everyone)
NYN ,0N2N OIYP NN NY»ON ,0XTD HYW DNMINNIY NX NN 190N NIAD NPV NINIANN
(Timperio et al. ; 36 /1y ,2004 ,)OIN) ,DIPNY MINY NYVINN NIPN NXA0N MTIN MNP Y1

DY MINN) ¥7ANN AN DY ,00aN TINMAY ,07MAD K92 DOV DY TNIONY N8Ny 2004
DY WANND DY NNHDD D7D NONA DOYONN OXPHRYND NINNYNA ,PNN 19INA L(DXTINION
DYTRONN DY TO5ON TMANN MYIN NNID O NIOON TITY DY MIONONIVIAN NMINN
SV THIRNNYN MTMN NNV IR TN G 0NN .(Cooper et al., 2005 ; Cooper et al., 2003)
NMNIAND DY 1XYW NDOYH NNIANH TITYA NNADN NONINN NN O) PIND 2WN NP 5-7 Y 071D
,NNN PIN DN D21 DY NNIANNHD YT NONY NN 091 2592 NYDIY NMPND NN
DT NMIRNDY YY) DI, DMNPY DIN OX NP

National Center for Chronic Disease Prevention and Health Promotion, US :71nn
;www.cdc.gov/needphp/dnpa/physical/measuring/met.htm,retrieved: October 2007

,2"1R2 Surgeon General, 1996 -7 5w 1177 0120 MMT 1WA MO NN NUI91 MPWEL MY 6
0°112°0 nNnaT WA 2002 niwn (WHO) "»21wn nIR®27 PR 2w 0™M7m MR 121on mws' Rwinh wipiw
MY Yo O1PY A7 DW ATAY 712 1002 7Y RAw 127,010 MY 770 1001 w0 ORI 03 .'DK2 00 oY
SW 'Mona 00 010" 10T RWIT P PRIRD 700 NPNINTI2 MINTING' Q012 .NIRM2 DITRR NIRDT XYM QYR NhIon
Q°7PRNn MINI2T 7w W 'R2 Rve 2020 DAt 2 007ve 1901 B 30 M1 2006 NIwa NIRIAT NOWH WK

PR NTINTA
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99999980D7-90N 1PNN L)

NON DO DNPRY DOTINT 0PN MPOIY THIPMNIT NNMND OIPPA MAIWNN NI
,D»NIIN-12°09) DXNTPIAN DXANN TADN NN MDY DY DIWIVNN DN NI DXON»NN
DY LTIV TPIMIN MAIN ,NTIAYN NDAD Y 7NN NPNYN L,TENPY DN NPPTH D
ANV MDY ANN DIVIIND 7N MDY DIPPY MAWNN NPIN L TPNNPRD NONN
NYNN NIV MNM2N OYPP 0INNA OAPNN (Sallis et al., 2006) X D7) DIvoNY oNMNNA
DYPIND , D)2, NMOVY ,NNANN NPNYRN) PPN MDD NDIADN 1D N1I20N DR DIWUND 9N
NNOIN IN NTTIVD ,NIYIND NN N2 DTN VI MNIL DY NYAYN (DXMND DO NV DNV
((Farley et al., 2007; Frumkin et al., 2004; Gordon-Larsen, 2006) n>ny DY 1291 M2y
Sy WUXT ¥ ONDIYN MINGIAN NN DY 1986 MINIA DITPY MIVIN NINN DD NPNINDII NNHNI
1220 OMNIAN INONIVIAN KIDN MHVYND APVNTIN 1NN OININ NIYANNDD ,NININ NDIAD NPY
NN MY DNODNN DXMINKR DAY DY) WY [, IN DINPT NYIVI N0 PI KDY NIYHYN NN

(WHO, 1986) m>n72n1 1>N>NP MY NN MDY NTTIVHY N2220 D) NI ,7NDINN MNI2

,TINYIIN DYTP NPYIINDYT P2 TINNN YINIDNDIT-IVIN IPNND NI NINND VWYL NN DT VP DY
YPYN 12202 DO¥9 OON NNIX TITY NIVNY TN DMI2IN TYN MIYPYN 1NONN NHIPP 92 MM
S NPIPYY MNP WIDYY NT DINN IPNNN DX POND I

N0, NNXIZNM N30 P DY WP NNONN DY TPINOPHTDON NPPNI NTPHRNND NXap .1
NHMNDN NNIYIL) DNDN NPDIVIIN NYL NIND IN N MNYN MNMIY P2 NPXONP NPYT2

Gordon-) NM2YN YV 7PNIAN N22201N 9INY PDIVIIN NNIND TINNT MDA N Pad
[(Larsen et al., 2006

mM>yan by Mobwnn NP>12Y (Gwny N3N J)1Y0N NIa) 1PNIAN N2V MAIWNN MIPHHD .2
.( Farley, et al., 2007) m29ynnn m2apya 0xavinm DY mann

NMDIVIING NN MY P2 IWpN NN 01N WK (Cross-Sectional studies) 7nn »pnn .3
DYTTIVIN NPON N0 DINWN NPT NIPX ,NNNTY .71PNIAN NDADN YNNI NITHIN
VPN DR TR 091D NT NN TN MpNn (Ewing ef al., 2006) 5372 125N ©HOIN N

INY D2IP DN ,NNYNRIN NXIAPD TN TN INDXIYI 1IN MY MHON N220N P2
.DNINWYNN PAINDD WP DPP0N DPXI ONIPDITAN NIY 2ININ-I9IMN IPNID

N30 : DN ININ NN NN MO DY 71PNIAN N2XA0N NYIVN NN NPNY 1NN THN MIPNNna
WAYN NIPNIN 122200 DY DTNN P NN INOY ,DXPIND 79010 N2 ,NTIayN DpHn NN
,NOW DY NP NN MDY PN ,NNNTY LD DN NN DM VIAN NNV DY NNV 1OINA
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MNPV, MAININT NPNYIP ,DXTD MV ,PNIND NPNY DMWY NPPTIY DXIWNN DIMIRNDN
N0 Yy YA AUN PANNDT PNV MIND OYNN ODIIDT PN, NNT NOYY .IPPVNON)
920 PHNND NN NNIANNN MDY MPHNT NMPNY NYY NYNNN NI NYNN NNDIN IN NTTIVON

PV NN MY

DMWY ,NNNTY ,DYPINGD MWD MNPV NN MDD N D) MIPN IPNHHRN NNYH NIPN2
PRINY AT ,TPRD IONIIN MYY NN MDY NTTHIVND PNIAN NIADNY TID MSPITIN NPnY
NNIAND MYSNNI — TWD NIYIND 9N 2D NVONN NYIAP DY OPMYNVYHD DN NPNY DMWY
MY NTTIVN NN NIXA0N NA NTHIN NIOIWND DIDVLPMIND DX TTHN TN NN IN NIV
NPPONON ,NNOVN MNPV Y2)Y DNDAD NN DIAVINT NDYOAN HY Y1IVPID LPIDN DI VY NI
Committee on Physical Activity, Health, ) 1390 myad oyann 0»main-0»nian 0o

SY N¥1APA A9NWN XD XN PN DY 1Man Mpn (Transportation, and Land Use, 2005
A9 PANOY NI NTHRN MPY DY STIDE PPN NI NPTHN IPDIVNNA WK ,TNN PN
STIDON 190N 11 PAY DYTNONN XN P NN ,PIT
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Y9591 AN192 D39 29NN 01D 12 P99

DPON TIUN ,0MNDIADY DNOYINX DINWN DX991D DIXTNION DY NYNNN YOINT DY DOWAUNN OMNINN
1) D772 MNMVIAN RXYN ,DNINN NN TINNY NN 1T NTIAYA NPIDINN NIYYNN D0 NN
PPN N DITTIVHN DPNDIADN DININD 27 HYPWN Y2 1N (02P0P2ID) DTN 1N YVPMIND
YIN 7D NDINN ,MNIL DITP NOAN TINND NDW I NIWYN STIDN 190N N2 5372 NN DNOIN
)2 DY .09 NMAND NHNTO TPNINIL NNNINN ITYN N DPPY 0NN NdXNHIAND PN N2A0N
DY27INN NDX0N DN SINRIWIN MNPYN 2NN D) 90N DXTD HY aNNN NNHKN NN DT P92
NPYTH INNY DT MMVIAN P20 DN MTHYY MDAN INKX MPNNNY NOIN ,)9N INNY .ONY
P90 9102 .0XTHYY DY PNNNYN OMITM DY DIMYOVYN NN PN YD NON DINUYNA NMIVIN

2YP¥1 2NN DXIN D9 DT MNPV NN PN DMYYY MWD SYSNIN NPPDA TPNIN

D)9 =9909N 01D Y D997 MNNN 2.1

3 HY 559N 0N BN HXIYA DIDTTN NMIND NANNI MNPYN DINNA NP2 DOWIN TITN SVNNYN
wIsY oonw 597 2297 (12 may ,2007 YD) DXI772 MNMAD THRINDT NMIWIN NHDIAY DM
NNINNN ND NN DX 20N MIDVP NV MNPYN DINNA ,IUNRD ... 0237777 TININND 021177777 F999
NXIAPY 465 12 DOWIWYPN NXIAP N D3N 29N PN ANV MYION NPDIVIIND ANV NOXOWN
N5 D12 NN HY MNP OXNYY NONDI PYA TINNIYN DT IWUN ,0-17 XD DTN
NYTIND 3N WX 9% MNP SNV 90N .25 SH0N NINY NP DNMWN DN 199 0NN
NN DX PAINN 2T ,JNOY THPANMND NOVLINP NIV NHNIN OOPMNNINNN DIMANNI

(2006 587> NYVWNA ;2007 ,0°772 MNXVAY TPPINTN MYIN) ONPYN ANTNI DM

DDINN NMNNN MIPNRN 25% D : 7112} XIN OXTD DMWY DN NMIDLPN DXIITN MNNN NV
MV (6 Y ,2006 ,7MTN0Y) IDV) T3 231N MINN NRNIN ON 0-17 32 HW MINDN KD NY)N
YV 957 799105 1IN I YR WM (5-14) DMIIAN NIYONY YTIDS 19D Nd YNNI DYTP 531 ,2007
5-14 YND1 DXTOON TON 22%-21 MY NMINI DT NMIRN WINY 9)I1 291N TON 17% -d N0 MY
(57, 54 7y ,2008 »Y 075772 MMNVIAD TPNINDN MYIN) 2007 MV D¥IIT NMINN OND Y32 WHINY
5y DN NYLID DIIITI MNOVIAD TPVINDN MYIN NPITA 7DOYIA) INDY NOINLPY XY VN
NN DTN NOPY NI NYNO DY DMIPNN NODINY MMIND ¥ §19Y 7252 NYP DIYIND) DININN 190N
MPIDT NINN MTHI MIND IMIT DX 29911 DT DY MIMNN NYY .MIMNNN MIPN D7D

.(Peden et al., 2004, pp.4) ©9¥3 ©219> HMNNY 1972 YN DI NN DIIIT NINNI
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YON? DYDY (eXposure) AW : INIVNTAND DXNNNI MW INMIN D)7 79911 DY DM MM

IN DN DY VI9N DV (rate of contact) YN GPXM NYWS DNMNN "NPWN” NINN .(relative risk)
NYNNN OY DX TOIN DY OUNINIVIAN YINT NPV XD TWUPND) ININIA NN 1IDY NWYN PN
Y9 DY NN ,NYNNA 259D DX IO P2 MDY MYNINNY MIPIADN 3 BY YaP) YON NION .NYNNNN

.((Raford & Ragland , 2003 qunnN2 0NDYW DXDN NIPD 2D NYNN NV

YDITD MYIDNN YDIDT P2 NN NDW ,2002-2005 DNIWD INIY NIVYNI NYINN PN DY NITA
v 1N wOIN2 .NI2IY NYIIND DNHYNI ININ I DYT DY DPHPN 1N DMIIMNIND MDIYIN
MNNND APPY OITINODN MY TONNA .MV OYTIN IRYD IRNYNA YTIND YXINNI OMIN DXTD 1IN
(9:00 7Ty 7:00-1) TN MTOIND NYIND MYV 1N M2 MYNIND 937 191N DX DWW DA
299 PN MYY ORID NP MONNWAN TIPN MTOMIN NITNN DY ,299N) DN MYV
NI NYNNY DT HY DNDYN NN NDYTHINN DT ,DO¢a02 YT NYNN DY NOWN My D) 10
NMNNN YWHYD  NNIRNN DIPN N1NIN (2006 INIY NIVWN) VIDND DNYY YONdN 120N NNY
019D, DMNNOY MAINI2 WIOWD NPPNY DIDVTA WHYWI ,DXIYN 157102 MNP NPNYN DTN

(1983, ¥3) DINN MNINA

STOWN 20992 MYNINND YTIDNN 922 H) 0N DT DANYN DN NNINNN NIV NN I
-5 YW NNV DN DYTINN DIWIHY MNYIOY ,TD DY DIWIANN 1T NNINT DIINMIND 27NIND DINSHDN
Twn Tna (Tester et al, 2004) nnawn XYY NIN2 PRYND NNV IXRIID INY ,NPaNN VN 400
MDTIN DIPN .(37%) 127 KOO 1SN M2YNIY (38%) TIT MYOPL NI 6-12 2 DTHY ,MAININ
IUND WD) 6-12 )2 DYTOON NPAIN : NMIVINN I3 OXTION DY 7NdMMNVA YN ANMNNY NP

(2006 ,9NIW> NIVLWN) (65%) DXINDID DY INN IN YA HN 1NN

095972 D19 MYIDNY PIPD M) 2.2

0NNINNI D25VINP ,02N9D DINAND N

YON P1DP0N YY D) T2 OPNNNINM DINIPTY ,DMDVINP DININD DY Wawn TITN wHNWN 9
PNIAN NODXAN NP TIVNDY NPV P> P PNAND SUIP ¥ 9-10 D7) Ty DYDY ..yIodn Hv
NN DNIINN NN DXPIN DX DN ,0M1PN) DIVYIN NRXIND MOPI NN DNYT ,NOINN DOV
D19n DNV PP ,HH52) ,0N5Y MINN PNIN N NN NDN NN ONMIP .AYNNN SPIN

.(Stevenson et al.,1995) 9N NM2) N2 NYNND DNYY NDYWNN ,XINA PNYD

5y NONDY ONMTM D27 DMPNIY MM ANV NN DT MNNNY DOWVP) DT DY No>wNn
IPNN SV 259 HY N0 MPNT Y1 MO NPHMPR-PID MOV 1T NWNN NN
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NSD DY NPNDMPR-PIID MAOWN D19 HEN ¥IAID NHOWN MNI DOYTIN PTI 27NN YWY
PRY DYDY  ANT NNWY 0PI YXINNI MINT 3.7 I8N ,M) 107 DPNN MDY IWR DX D
NINT P2 PXYNP DY YA 1T PN DTN DM YXINNI MAINT 5.4 18N N>2Y 259 OPNN MOy
,A012 .10 TINMPR-1PIID NAOVWH D¥MY DNY YD) 5392 NP DMIDINN D197 29P2 MYINN
MNIYHN NPNYNT OMNMPOYD DY DXNOYY ,IN MNAY 117D 1N 1N TN YDIMPN-PIID 2802 NMNOY

.(Rao et al., 1997) m2n7a 1M MDODILIN MY N2 NHPPNN NNT OY TN DX 199N

YINN NN 1OV ,PYA NYNNHNN NYNND DN P NITIND NN DX HY PIPMNdVA YNDA” NNMIND
D29NNN 9D NNNY ,NIDN 1N JISYOWI NPYIV NPV 11 12N NP0 2INT THPXN IR NTD
DOANYN NY DY MYPRIVIIND P9 11920 DINY 09910 019 HY 01NN O»MNNINNN

(1700 9PR) 7919980 N300 1YY Y9INY , Y292 0NN NNMIND 1 D290

93959990 019 MDY 1NIPDN DM VIV ¢ 17019 N

n1'a0n 'SIX
n'Nan

D"NIANINNI
T 7w

\_

NN OINVYPN PIPU MM A

3NN NINNIND YN NININDY INRN DY MYNINNN MDY NN DN NN NYOIN MMPIN
30 -1 N21IN MIPNNI TPNIN NYN TIWY 90% DY MNIPD W D)7 1INOY NN NONPNN NN
) PAD PN LADYM WNRP 45 MIPNNI MYINN TIYY 50%-n TN DY M0 ODIN WP
T2 9Y >NINY ,INIT IN INXID NY0IN MPNN DY DOWAWN ¥ION DY DMOTIN DMVAN DNIMINDN
VNN OPIND NPXD G0N NYT POV DY NN DO¥AND NAMIN NN ,NNT OY THY .NIN Pyo2a
MPIN NTIDNND MPNN NYDI HY MYNNY ORINN NI DTN XIN NN I NNNAY SYNIRND DIND
v N DM DYDY MIN2 9001 (Peden er al,pp.71-82 2004) 777N YNINY NNDINNND NPINY
D”VP DYV 25N NMIYN N DXYONN 01092 TPNNNDY YDA ¥DINND N/AMIN YW 1YYV NMV)
NN DTPY NN IWUNR ,DNN) DY HDOINP NNVY” NP T IYOIN LNTIV N0 INY
DN ONNN DX DOYNNYN DY TITN MIT I ITYN APTIN MAIN 5% 0N DY oMNoIY
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2920775 DITZ ST 022719 XD 02277753 DIPNNN NPPON DI MNdVIAD TPNINDT MYIN .)N1DD
(2006 ,1mNPVAY TIVINDN MY V22077 IN IIXNS OININ077 57

%9920 NAYADY DINYPN PID D9 )

,PINT RO T2Y2 ITIPANAY MYPYN 2ININ P9INI XMYNWN NPY WNINN MININND DIYN DOWNNI
MY NAYNN ,NPNIAN NPIPRIVIND HHN PHOYDI YNPAN ANINNN PINDLIN PYN NI WY
2 DOV NNV NDIPD NIYPIY TPTIND MINT NN 2INIY .NYNN 8D PPN G0N MIINDY
,07270) \IN2 DAY DNOY ,DXPNWN DYT9N 12 DIPN /MY HY DIPNN NVINNN PON 71PN 2NN
925 1Y 20, 09X /NI RN 191N DIIIXN NPY DY) DMWI DINY NIDY DIRNP
NN YW PNY ,DNINRD DNVYD DT TUR ,NYNNNND DYNNN NI .1M2T DY PONN 120 N
D192 ,N27THY IPNTI MDY 1NN .T292 NYNN PEY IMNX TOM 2ININ DY NN PINN
(Engwicht, 1999, pp.15-17) w0y ,00NID DWIA51 DYIANN OXNIAN MNINI ONN DINN
YONN NIPON NN D7 THIN D9 TIT OWNNYN NYNN OY NMIAY MPNN NYNNND NYNN P2 NDPWUN

.(Peden et al., 2004, pp.71) v2a510 "21wa NIHNI IN NDI¥ NMOSN NYA 1PV ,NYIADT MIDdYD
Stevenson ) Y37 7930 NYNAY 119700 NN 2 79 DY THIN NYYD D259 INNA DYTHY IV YII0DIN 1PNN

N OYNYN TN 19INT NNYP PYA DT NNIRN MYNINND NIPON 2D XYM XINA (et al., 1995
:99 YA NMNANNN TIVN DV AT .TITH

D3N N YPEN D2ITING DPNPY 1T D010 07 DX 1013 029007 NN
DWPUNT DPPNY DIPY DINI NI 11THI OIPINN .DO09IND DI MINIT MIIN
2N WD LLTASP IPOPH YNNI MNP TN NN AP0 IIynn
TODPH AN P2 TN OINN (TIT N0 5Y) 029797 W3 ) 19711 P10t

.00y ,2001 ,MNANNN TIVN) 283 1979 13989 DYINDA AVNING

DY TI2PN2 NDPON N DY DIWAVN 7NN YI2YI) MOV 1IN ,937 2N NPNVN VTYN IN MINSHDN
MIXVD DR TNH THON DY NORIN NTY IR DXD20N DXOP1IN MNSDIN DY .NYNINHND NYRND
790NV 533, PONNINN NNIIY T 7NN NYA YIND YONN NION NN DIDITHIN TTNRND NHWNOY
NIPON DX NHPYYT NYNNNND NYNND NOYNN NN T ,0T) 190N MY TITA MSND VWY DOWION

.(Rao et al., 1997) y»»n> »onn

7
PIW’ M2 MWW om72°219°2 077 % 1910 ,(790 N2 o3 D’T'?”?) 0°717 QY NYYNAw 5 2¥2 MIPRD 1901 NIA0NA
OV 27270 TN 11277 VYA 20201 20917 1 001, T10wa LpIna
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NN NIM MM DX 2NN NPNVNL OMNPYD ,NIIVN NYNND D117 HY 1M NWN DY NPV
957 99910 DT HY MAN MYINNN NV MNMP T MYP MINDNT .MNNN MIRIND DN
NPNYNA OOND DMPYY KN 2004 THWN IPNN .PI2 M2 Y2 DN IRV DMy DWW
SY NNV YN NNTINN ,DINN NNDYI MM Y0 NN 027y DY) NNANNN
SNNND TIDIDN YOOI : 1N DNININ Y'Y MDD NNMINM (Y200 MINIONN TIiN»1a) Hx7 99N 071
LA0N NN MPND DNNT (2004 1950007 PYT) NTINHD MPNNY D3N 2I0ND TP MDY 1NN ON
DI TYUND L7792 22 YA NNINNKD NYNIND L) 991N MIPPN MOITN DY NPVIIPN NN NNDTIN
ODIN ,MINNY M2ON DY NP NON 0272 PR .(14.7.08 ,102) DTN vaA010 TINY NN D)
NP MIPY DIPNA DI NN TPNVNY PAND YT YIPND DIPNA NNDINY NNNNA VAN PPN
NS D>PRYN TUR 1NN DIDI VOV HRVN TNy -T170 NN DNI0IN 0MIXY NWIYY : (1 70N NID))
YD D) 19D DMNT NN MY DY MDIY 12N NININ NIDN ,NNAY NAYN 1IN 7Y T0NIN
IPTIN MM ,TITN OIMIND P2 NDOWUN OO IR L, ANT DI NN .0NMY DXTYPNHN NPINYN
2IN92 712X PON N0Y 5210, MY DX NNNIN MNIXNI DT> DY OONNNINNN DOIANIN)

0>

02972 MN>VI2N NHTI NN 0NN MO29N MTNIY 2.3

,DNNN DY NAONN DNPOY NOIWNA NNYP YTV ©71PAD /709NN NN 19IX DD NVONNN
NOON .OMNNAYNN DINRINDY NDOONY D1DVPMINY OMONDIAN DNOND DINYP NON DINPIYY
NN NN DNODANDY /7970 DN NNWP 790N NaY K392 NHOY /1971 HY IMNINY NN NN 0NN
,OYNY 10 )2 2992 DX I DX YW ANy M) NYWH NNT TNDY 1 .0M0971 MNdvan
31% NMIYY 7-10 'NDM2 D111 85% ,MPUNNA .071AD NYHN OITH O (Timperio ef al., 2004)
NPOY NIPIYN NON (207 ON NN DD MPD NNNN) NN NPYA O7PAY WD 11-13 »an
Department for Transport 172D MYOYNN N NPNN YYNN NINYN DYNNNND DINDOD NIYPI

(UK, 2008)

DNYP Y37 N DT HY DIIITI MNOVIAN NN NN OXNN NDXAN DY NYID DIWIVNN DINYN
12-10 »2 ©>19" 6-5 "2 D719 27P2 MYIVDIND YAV IPNN NNV NN NYRND NY
: DYNIAN OINWNN IYIYY IR DXNN MDXAND NI NDHN P IDPOYW DN DNN MNP SNYIA XN
N9 H¥a ¥a5 (3 DN T MIXN YN I NN YNNI ATV (2 NNDYA DINKR DXT91 Monn (1
NYIND P2 WP DIRXIN DIPNN YW 5T 1901 (Timperio et al., 2006) D725 77972 M) NYNN
M1 PNYO DT NNY DNYY NMNDINN PIAY NNOVWA O NN DY NHYIN (perceived safety) pNvIAN
NNOYA 970 ONX) ITO MHNND MXNNNN NYAVIN NNVIAN NYIND 071D DX NI \IN2 DPNYN
Y8V APNn T (Miles, 2008) 2107 VINYY NNINRN ,IMNNY ,OVDTN PVIST) ,2INTA DAY D
WY DT 901 ,MVA PRYH NN INTY N2 NNOWA D NN 27NN DPYNR-1I ININNRD

24



NIPAN NNOWA DT DY 1A MDY NMYD 84%-2 NYY (19D N2 MYY INND) NN MDY
(Farley, et al., 2007)

2NN DMONINIVION DINDDN NN DN MYWYND DNYDN D> YWY TON DHYNND IWIN N
DMPTI ANYPNY YT NOYN MIAPYI MNINND DIYN MIYYA 112) NYNX MUYN PPN
NN DXPIN NPIVIN DY NI20N MIYON) SNNYPNN MPTN .D>T92 NI SR DY DXONON
NPYY DNN DY MYTINN DX MYYND 1DND Mo terror talk” mysnNa 010 SY DmMYYN
MR IO IHNT .INT MIANND NPININIVIY NNOD MIXN MYSNNI YNDNN AN DT DY
DN DY NPINND NYIND .2.4 PYDI ,TUNNL IXPY 7D¥I7T2 MNPV TPNINDN MYIN” P9NPA
DN ON D) , 07NN MMIPNRY DIWPIN N0 2ANNN WMNNY OINN NDI2N DMV DT DIND
,NIN2 DT HY MDY MNG DY WY, TIN NRNIND .M TIND 1P NWNHY MPIADNY DINNDND

Valentine, ) ©1)210 NS DY N1TIDHN NINININD MDY YDI9N 2592 MIYON AN ,)ONINN 2NN
(2004

927N DX N2 D712 K372 WP 12 DXTHOW MDD ,ND0ND DINN HY DPNDIANN DMIDNN NMIYY
NN DNV DN IWYND DN NTAYD DHNYI 0¥2AD1)/D°I00 DNNN DX ,NNNN DY 7702 29NWN
199NN THITY YW DMNPNN MNIND NNY OTY DY NIAND PN NNIANN MDD NIYNN NN

.(Davison et al., 2008) 912

9592 D219 MTI JY NIV NN NYSYN 2.4

NN NN DYNN ,ND NN VY2 DNV MDY TP DY NIANT NDMO IWAN Y09 1977
NMNIANNN YT DY DXT251N DINNOY MYNa .DOWTH DOWId NYODY NP 13 vV Mdnn
1PN DYDY DY M N DYDY NPAVYNN NHPNNNA MITIND INPYN OND TPHNn ,0Iya
DXPNTI - DMNN AN DX DN, NINDNN NNIANNT SYON — DINK TIT OWNNYN DY OMIIIN
DMYN TONNI NDMIN ,IYUN 257-NVIN NNNON NDXAN NP DX27 MMIPNA .NDTI DMV DTSN
DIPN ONN HTHN PVIN 2977 XX NN NIYD DIVIND .NNNN NPNINID) NPNIAN NP MWD
NNVLANA - NIPOYL TN - TN NI NARNND PIONN NPT ONPYN PIONN NMIDTYL NIWNR)
N9 8 Yy ¥apy v1aon any ,NNTY (Marshall, 2005, pp.1-15) ynnn 2599 D9 MLV 7aYn
NN NADY NONDNN ,MINOD THINYN NP HY WIT DVIN DIPNI NI2YD NIDINKDN NYNNND DIYIND
YNNI 2999 MHNIN MITPN DMK DYMD) NYDI NY2 DOININIVID DINDN WINY N MINIWY
, TPV NNIAND NI DINN NDYNN OYSNN DY MITNN IIIX NN DTSN NPNIT 7NPYN N2203

.(32-41 /0y ,2004 ,1031) DMINN N2¥I NN
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7T MDY YYD KO ,NYNND DI9ND D DIPNI DXDIM DMNND AN XN 900N
ANPINNRY NPIND OIPH NNAD YT MIX MIITH ,¥IAIN 220 DXNNNN VYN NNIVN .DMVID
DO 27N MYNRYN O, DMNN DAY PADN DINMON KD 19 (UX [, NPPOVNDN ,NI¥M) NNINN
92¥H OXMN PN DY VINIY VYNIN FTYNN NN PITND O NIWN .PNIND YNIPN) YIPIMN 2nIn1a
NN DYDY NN NININHDN NONN NPPTH HNIWI DD DT MNDIDY NNV NYIM
N9 NNIND DOV TN NNNIND .NMVI XY 7Y XYY MININND 122202 N2DDV/NONN
,)0IN) DXOYUPY DYDY 1N MY NPDIVIIN NIAY TINMA ,THPAMYI NN NI MDA OPN NNVA
NPIDN PIN-R AN (2006) 1) NI 29 By .( Frumkin, et al., 2004, pp.1-22; 32-41 my ,2004
FINNYTIZ TP IDIVVD 799020 775002 DPIOIN 233170 537 299377 S¢ 73777 7517 HONDIN ANINN HY
DI9INTT W0 — 55977 NOND — > N7 ININI TIT7 I SV TPV NI77 7INSPI7... IS

(60 59-my) 721215077 TN )PV TN FIV29 NI D)7 229057

TPPINDT MVATY DY dNNMYPNN 1PONPA MV MDY NINA TITH MOT NN NYIMYAY NHNT
VR 1IYRO 77 725 ¥2ID THINNS VYN 520 TV 705 nnD NI NN DM 9TIWNN /DY Ta MNdPvaY
9 9% Ty DY HYW DYNNNINNN DMNMDPDAN ,DMOIMNPN DINMNY 1D DY PINY PN (2 'On
,D9IN .NIN2 DOV TPMNMVIAN MNMINND NIXRTY ¥ NYNINNT DIYINNN MPND OND NN DYYN
W PINPNN NYHNYNN NIV 115193991 IN DIWIN 912Y ~ NNINN YN M MNay NORYN NYIY
NNYMD) PYA TONAKY NI DXI-IN DX SY DMV NN DDITI MNPVIAY TPMINDD MYIN
DXNNNYY D772 MNOVIAN NN YD PINTD TNNN DY TNYD DIPNI .7IMNONN 1°I97°NN PNINNA
NN DXNYD NP2 NIV TITN ¥ NDYAN NININ PPRPN ,DYTIY HY MITIN YN MY PYN ANINN NN
TV NPINRY NIN 12NN 100N .DONINNDKY NDAN DOWAINN DT NAPNIN RO DIV 190N
Y 7010 YWD NYYND NXIN TPRNDNY NYNIN 1D WAND YNV MDY ,DXNNN DY NN DX MNdvad
mMAaY DTN NN T HY DIONINIVIF 127D MANNN YINOND DND DI DMNNN MYYN NN PN

299 DYTINY 29D ,10)100))

2006 939 29997 19199 12 791N N

i 113NNy
3 i T3 W13 mynY g 9 1y

DTN 1NN T L ymg ' l'
IR NI N 1

2006 ,0°5772 NMINYVIAY TININDN MYIN INN : NPN

MON NPPTNI NDY MM N PNDNN ANINN DY TIPNY XD NPIYN DY NININD NNPPAN MIND
NPIN IMNY NPMINY NNANNN TIVN DD 2002 MY .OMINN 229N DX 991 My NaNN
MONY NPNIN DN 2007 NIV DMINN DAY NIONT NPNIN NOPV NNDNY 2004 MV ,7/NYNN
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NNON MPADN NIYNN NI SRS NPMINN .(2002,2004,2007,71712NNN TIWN) Y37 79910 NYNn
SY MDD MINN NN MNP NYOIN MPNN PO™N NYNN N NNNAN YV ITION DN TOND
TIVA NYIANT NPV PIWRT TYX NPMINN DIV ¥ .7wrnp 30 MIMNY DY ORIIPND HTIND

: DN YA DX DN DY TITN MDY MONPNN MNPYN NNANNN

NI0L WZP N IVNOP TP 71990 20971 32777, IV TNIT DIWi1 IWon »9 -5y
TIW917 .57 229770 O2299IN7T , D2W77 Y02 D2I07777 YOI TP 122N77 717130577
,NINO7 NOWT 5Y 207977 25971 SV VSN MDY NN 7127 TP ONPID 1T O
LNANNN TIYN) 25585 VIOV TIT7 WPNIYY INY )22 DNV 5175 DN 1175000
(1.1 X121,2002

DX90 29990 0199 DY 05972 MNVAN NN MAIYNN IYSNN 2.5

Y0V DYDY HYW N0 1NN DNNXY MIMN DMIN 221N D37 799110 HY MY NYINY NPIVIVON
1N ,D%M) YY) D1 DY vI5 N2IADI PNV NNMNN DX THYNN DPNINN DIYNNNA 1 I3
DOYNNN AN .9XT 230N DPMNPV DINRIN NPXD NPOTIN MWL ) NIINY NPIPN FYNNNI
DX DMIPNN (2002 ,LIPN) DNNVIAD NATIIN NNMIIN DX XINN MNPV NIMNN HPNVYND ,ION
MMPN NDY ,NONRND DI NIANND ,NYDINN NISN 1DI) 1ININ TN NPOHN MAIWNN MWD D
MY NNNONDY HY52 DXOT NMINNL NP MDY NYNNN MPNN PNONID MNOAND (NN
P2 PNDNPN NPT 2,0 VNN TYNI TIY IPNNIA ,NHNTY 10991 1NN DX 05Na
NYNAN XN IN YN THOW MPADN D N¥NI ,0NNOVA NOURN Y09 MR 2570 DXTI> MDD
Tester et al., ) T9°0 129 1PN NNV NLND XD DIV NNOVWA IWNRD 53% - 60% -1 NTIV 10

WY NHPN D) 9D N2 N2 KX IDIND DMOTIN MNIND D OIXIN DX0N OMPNN (2004
0/ I OON DTN MY NN DPN (MHXN 7AYN DD IN DY
.( Staunton et al., 2003)

NPYN MMHIN NXRY L1984 MV TIY DOTIDO 79D PN NDIADI MMMV ITON IPO T HNIWA
2099 2592 NYOIY 5H72 NIPONN TN 190N NI DIXTNIOM OINN DY NYIND XN IX WNNY
YTON YY UHT NPV TIN 190 YN Y DPNINMVIAN OMITONN DI1D0N DY NYTIND NPT DY DY XODIN
;)9 102 .GONND I OPNY WA Y DMINAN 9D YN TFY NN NYNN 31 TON DY 157 NI 1IN
TOPN NINID YINA TNINA 7901 PN 220 MNPV AN NDYI MY DY ) MNN DIW» DY XOMN
MINYN NIONN POND DN NIYON 99D SN2 ONINI MPNN NYN D TINDN Mywa Hynon
,7907 °N2 217 N2202 DMNIPHN MNPV ITON DN RINNY DINN 1N (1984 P NHINY D) MNdPV1
INNRD) SNWT 20D ODIN . TITA DX MDY NINM 190N 112 WY D11 MNMI MPYN 1D
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%N 0YT2> MNPV NIVNY OPNTIPI MNINI PI DY DNV *oINNa DN DY 97y N3
YN N2>202 DMPNAD MNPV MITON DYDY NPMIPN MXYI MAPNNT NPINRNNA NPNIN PRI ,O))
ahiv)

DOYNNNI DIVAD TN D) ¥ ,9)7 73010 NYNND 190N NP2 DY NN N2220N NNPNRNN TNXY Dapna
TION 9D SN2 DIMNX DY IR TIONN TIVH 07D NI NDMDNN NN DMON
NPNX T MDY PN 2572 NIANN MONN NRD 1D IR OOIN ,7DMDITA MPMY DY THIINN
9251 N3 IMT VX NPYA .I90N 112D NYNNN YOIVT DY NPNWIY NPYA DY MIYD T PaDn NPN
NPNIIYA NPIDN INM TIN IRNINI PININY MOIVOIN 217NN, NP D NPIIWYHN MSINI
DMIP PR DOVPMIY 90N MDA DX NDWIAN NNIANNN NIIND) PVION 2572 VIV DINNND
NN APY IUN DIPNN ONIYI O) DMPH DOVIY» 190N D) DM "Safe Routes to School”
MNNIND DWIN DN 21IDY INSI ,I907 A0 NNV ND/NDN TITYD NPIDN INDINY 990 N2
NND) )0 DY A 07102 N2202 DOYMMVI DXNDOYY DITNONN DY YN YDIDT NPYA NYAPN
YOIND L(D>TIIDN DY MINK) ¥NNN TN DIV ,02aN TINMI) ,077112D D)2 DINNN DI TNIINY
SW OONINIVION NMIINN DY YIANN NT NX¥NN D771 NMNONA DYDY DX PHRYN NMYY ,pnamn
(Cooper et al., 2003; Cooper D 15NN DY NYHHIN NIANN MWD NNIY D720 NN TITY
2N NYY MNIPYN ANTIN DMINN 11 DXIN 20N 19010 NNROYN DY )2 DY I et al., 2005)
Sv PN OR8N 9 By "Safety in Numbers" 1235 NNITW Ny9N ;257 NY)9 91N DML NN

NY9Y YONN NP0N PAY PY DMIIND 221N XN 2N MND P2 9N o> v Jacobsen ,2003
MY D) T2Y NOTY DNYDY MINDN,D°2)/0%010 1INV WY DOV N NYNIND dIWIN 1101 .29
.DY25Y1/0°9970N DY TITN MY 0NN

DYMANNIY NN ,27NIN Y2ANIA 190 N2 NN TITY NN 450 9PO NNINKD DONAY IPNN
NHM ,TONNA NDIPN NIV , 077112 N22D DMOTIN DNV DINYP NN NNDXN DININD
12°202 MPY HSINDI NPNDXID NPITH NNHRD 1IN DITINDN MY DI TNNRD NN NTIAY IONDIPN

:NINDD 97NN MNISI NPINNY MNDNT NND oy (Ward et al., 2007) navipn

NPNON PNOYY N7 ,NDHN NRTPNRN MIN yan (Marin County) m)M9oPa PN HNn .1

TYNA YD DIXRIN (D)2 NN PTID) 9D PN NYIVN D> TNYN PO NN ©71112Y (carpooling)
SV DY) ,9572 WINY DXTNRONN 190N 64% DV DYT) 1PN NMIDINND NYYON DY MNYNIN DNV

oM T av penobu aw —17.7.08 , 71000 7Iwn ,0°9772 MIMAY (AR LJANI0Y °37 W oV nenebu e — 23.3.08 8
ST TR ,NPN2°30 MM D10 YW L1007 9793 AR XN MINLA a1 0
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JPNON DN D770 WIHNY NOR DY 91% W 21N DMINN NI WHNY NN 190N 114%
.( Staunton et al.,2003): 1995 N*)5INN NNONNY INANY MO

LDMINN Y1217 DX 29911 DY MY MNMVIAN NIWNY OODTHIN MNINI DW» e

P90 MAN DTN NIONA DMIPN DNION DY e

NN NITYA NN YIDDN NI 7NDDN DITIVINY DY NN MNIAPY OIPNON NP @

(GIS) »970) ¥y 10

12597 N2°YN OITPDY VTN 1592 YIDWN DINNKD TINIITNY IINOWNND MDY NI PONINI .2
NYNA DAY 1MINNA 9D PN TTIVD NPMIPN NMWYIY NN YV3I12N NNANNN TIVN D710 NNV
Y MHILIVON NN DXNNMNN 9D YNIAD DININN NPNIYN TIMIPHN MVYIN .DIPN TI0 PRIYM

NYY2 NINNHD 90N N2 NP ,MINN MY TonNa .(School Travel Plan) v7n»ad nyan

N2V 09T MYXIN 1D 1D .0MPN ANNT NYD DXTY MIVH DOYAPN NYIIN NNANND DIIDN)
P3V17 DAPN NIYIND NN LI YN 190 M .NMIDINN MNTPNNY NIIVN SYSNNY O3 TN MHvnD

Department for Transport , UK, )790n 12 n2>202 1Dy 1NN OXTHIVHN MNINS DIW»H
.(n.d.

N29N TITYD MIDIN DNV WIDY N DYPN THN YN PIT W2y TIdNN DIP 7DNIN)” 990 M1 .3
YN0 TION DY NIVNY 1) 190N NNAY DODY2INN DI DIV NN YONMIYD NN N ©7daY
YTION 7Y HYNNIY 990N NPAY DIMNN NN 9 DY 120N MNP YID) HD1D VPN IMINI
DWOINN DY PNRYNN NV 15% -5 DY DT NN T/OUN NIV MIDNND NYYN MIAPY /N MM

.(2007 ,N2>20N NHNY TIWNN) 990N NraY HVI9 1592

MYY NIND TNYNT DN TIWNN PON YNV 515> 07792 DR /N2 NNANNY TITY D100
NIN .INP MYOIY Y091 1572 NIAND MONN DINNNDY DPN NNWYA DYDY DY MIANT MDY
WHY DMK 217 YN ODIN HY DT MNOVIAN NIWN NXIN N NDN NPON DYPPY NN

2PYN NN DMT) NN DIANWN DN DN DIDVTN NMIRD DINNDY

YR IO TWORN WK 277 223101 002 K71 (Geographical Information System -3"an) n297MK ¥R n3wn
.OPT12°Y ONIR PW DRI TNXN M9 IR MR 2pYH 115N, 221N MDD YT TP ,2D70K0N VD00
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NP NNANH DITNIYNN NHINPY-NOTION N0 1MINM :3 P99

DYTNYN NYIN DN DY DIWAVND PRI PIN ITH ,71P9INNV ND NN NAD D1DIDI DIMOND
NN (NNIAND NPNVN YPIP SWIDY NDISN 1ND) ,7MI3N NA0N YN DY oD 72yn .07mdad
New Urbanism, 112 NPNNON-IND DN NPNINN .0I92 D¥THN 2NN NN NDDN DY Woavnd
MION 7Y 2ININ NPN NN TINYD MONIY 1) 1IPYN MYINYN NMINIONND NN T, Smart Growth
MNI2 DYTPY O MNPYN DN TN TPNNDNN TORNVND PYN NINTI PUPIMP INPY
DMV YPIP VIV 29YN0 (YINWN->I299 10N NNMIYY) SOPMP MNPY INON .NDIADM NN
DYTYOY NYNNN XY NIIINNA YIDIYW IWIRN TIV,TPON NN MANA PNV M2 ,INDNI ,D>INN)
NV N7ANN INHDN DMININ 721917 ,937 Y1 DY MITHN MWD AN N TYN 1T DY) .0MWUN

.(Grant, 2006, pp.1-30 ) >0191 21590 N9 Dy

M Yy (Bikeability) 7,m2%9497 (Walkability) /ma%5n” 0mwvina vy nwyd 1moMMspnn miava
,12Y90 DIDIN IN DIYIND MINOYA DMNIINY DMPNIIADN DINWNN 519910 N2 NTHRN NN INNY
AEwing et al, 2006) 5>¥9 0»N NN DIN) DIWANND DN 1D TV, 7NV 7NINNL WINOWY NI
DTN DM DMK NI YII2 NHN DOTTIVA INSND) 7PNIAN N2X2D DMIPYY DINYN NNNY
(092 »PNRoNY YN0 MONMNN DY JNI) NNV DY MDDV MDD NN NN YYD 1™INa
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S5y MDA NNANND NNINNN NIYI NMNIN 2INT NN .2INTOWIND PNVIAN NN MTIN NOY9ONN

225N MNINND DAY ING INDW NPV NPININ MM 9

nYYYI NN MNON 3.1

20 .N20N/N/NYOIN TYN PNIN ,0>TY DY NAIPN NN DY Ny asn (density) 172 Mooy
YTIDN 0771120 OXTHION PN P2 PNIND XNNON — YVPINIP NI NOYI THINPY NNOWA D NNIND
JPITIN N2 NNOWA PHINN NMIYD INY TION 1301 MON? I8P

1
JMNINRT O°W2 PRIV IR IRTW N1PION MIXLRT DRI 0

YN 107 SNPR 11907 Nna (2002 °R1) SNMAAN 10N AAR/IW 903 L7200 TN (x)

TIP3 DIROIN TNAY )IINS 71077 ,(2004 1ANNT) NN PION PR/NYD 57N ,NNINND TIvn (2)
IPNILNLD
517 2259077 WD 205 NP7 (2007 2IP) PNNAND 1NN PNV 9NN ,NNANNN TV ()

Y DV AMANN 220K PN LTV NN 1537 0557 maTvn 12332 (2006) .7, NN TP (1)
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.DMINNI INX DHI2 DMHPNPN D NTON NN YD N0 ¥ 151 DXAVNN NN, D>
T RSN P2 DPNON DXPY DONYDH 190N NPIDN DM MINT NPNYP - MAININ OXT
TEMNN DM NPNYP .OMOY PTYN DIVONN NN INAD NI A8NI DM 90 M PIdn
NINTY (3701 APN) NID 995 YN NHNTI 299 1Y DY DI9T MY (grid) Nwd D372 mM2INT MoONY
MINT NMINGA YPIANINNN (4 7D TPN) PWTIN PYN NNT | (dendritic) Y0>77YT M2INT OXNT ,NDIYD
9 DY ¥API 577NN ITON IWRD ,NOYN YPNY 1D 27PN I9INRD DINNRND WK (MY DXTD NOPONd)
Y J2YN DMNDIND RXIND NI MIINT ¥ MNP DOV ,qONI .DIPH NI2YY PIDINNN NYNNN ND)
DTN DDA TPMIPHN NPAINNVN DNYY 3 )85 1N (Frumkin, er al. 2004, pp.1-21) nn
Sy YW MININ DIT 73 NNIDN NIY NINT DY .NN ,2WNY 1N, NI2ININ NPNIYP NN DN NN
(Saelens & ©7TYN NIV MPYWIN XXM TY P2 PHINTD NANINN NIRIIND 2NN NYINN OXT

Handy, 2008)

DINTIT MAINI DN :4 701 N (grid) nwH Ma1N9 0X7 :3 /919 N
Y703 NaD 1954

Kfar - Saba, lsrael

NP NNIANH MTNHYNN NIPNPY N MM 3.2

DMNN INYDN DO DPN DIPIN ,MOTVTH NPV NNIANNY PNV DIPNN NMININDN
T 0N DIPNN .NNIWA NYNINN KD IYNN DY 71NN DI DN N8I NIV/NDMN DITVONRDN

NN PRYY DY DX TTIVN
OIN DY DYNN NVONN NY2 TNPNA NYIIN PLIRN PNHVIAMN TITH MNPV NN : OYIIT1 MNPV
NN MIPIND NPNYN ONPYN NN 03T DY INY M1 dON> NID 5531 ,ANIN2 0T NYNN
D153 97 3970 P2 VA NTI9 ,NIIWVN NYNNN MIPNN NO SYNNN MODD 1PN MNVIAN
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D”»M2 WX (Cross-Sectional studies) TN »MpPNN YW NP2 NAYNVH 11 DTV NPPNN NOOY
NN N20N YN PIAD NITHN MODIVOIN NNINN MIVNY 12257 NDDN YOIDT P2 WPN NN
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79907 N2 N2>202 NYAXIN DIIITI MNMOIAN NN IIN : 2
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(3) 990N MY2Y DT NYIN YNNNA NN DXIYPIN DXNN POV (2) 190N NN DMINN DIPN
YWNNAN DY NYAVNN DINPIYN NNDNA NMIPNI NNOYA D772 MNPVIN NN NN DX NN NDXON
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NNAND T2 21D IPNNN MIND DX 2N NPNVN DX SYNNIN ONDA 19IND PINY NTYN NIV
DY»MIN DXNDDN NN DX IYINR NVYN TP .DMNMONYI 1DYN DNNY DINDDY NPYI Pr1adn

NN NIPID T DY NNONMI N9N DY D372 YSIND NLYN PO .5)7 15N INY ©MLI

091 99
NN DNN HY MNPV NYOAN DX TNRON DY NN NYIND JOIN DY DINNI NONY TN IpPON
DD 257 MPHTH PN, NHNTI NYIN IDIN DIPADNN DNNWN) DTI Y 190N NX2Y TITN
PONYN PORYD NAMNNY MAINT NN DY DT> DY NONN DIVON NX IO WPIANN 0NN 1D
YN DITPNN DMNHYI DORPINN DI MY 7Y 1NDUP INMOY DMNIRY THD DY wan

Centers for Disease -m National Center for Safe Routes to School :©7n2Y nav57

DY DMDDIVYN NNPRI NITYA N MY MYRIN NIRYN .(CDC) Control and Prevention
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9PN NN

9201 192°p DXTRONN A=K -1 90N 12 M 992 NYY DMK DXNNY DNINRY 227 1P9IN

152 Y93MN .12V MIYD DIRDINND OMN PTNNDY DXNNY DPAYNY IWPINM NORYD NIVN DY

NN 2 NN (MDD YW NAOW DY DNONY 25 ¥Y¥IINI TN DINK 67%) DINDINND DINDONY

(2 101 N920) DYTHNN DNINNY XY ONINT TN ,MINN MNIY PO TN XIN NNIN

%3 D93 DININRY HY 9NN HNN 12 70N NV

Grade 1 2 3 4 5 6 Total

Qu. given out 48 33 39 39 30 38 227
Qu. Returned 32 14 29 27 19 31 152
ST TN 67% 42% 74% 69% 63% 82% 67%

DONNN MNN NN 4.4

M2 AR DXINNND DN OY TN (3791) dX9INN YT NIIWYN NNONIAITTIP DIPON INM

MIPN TNND H7HNA DN MDD YNIND 199 INNKD DN ON2) DTN NV ,DIVIN NN
DOWYLPM DMNDD NN ,DNION DIVON ,0XTHRYNN MINN DIPXHNY DIXNYPN DMIANIN DNIXT
DNNN .INY DMLV DYNON DINYDN NIPNXY MNPV NYINN 29 DY DINNX PIN , DOV

— 1 SPSS 1150 mysnNa oMy 0NNwN Pa 0P NYapo mLDVLLLN NN O NN
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Executive Summary

Despite the fact that walking is the most natural and accessible mode of transport
available to man, there has nevertheless been a significant shift from walking or cycling
over short distances, to using the private car. Such considerable rise in car use has
serious implications for the environment and public health and this has given rise over
the past decade to an increase in empirical investigations into the aspects of the built-up
environment that would enable daily physical activity, such as walking and cycling, as
modes of transport (Active Transport). Studies which combine the fields of Health
Promotion and Urban Planning have been accumulating evidence about the way in
which the different characteristics of the built-up environment (such as street pattern
and land use) are affecting individual and public health, to the extent that they enable,
encourage or even block daily active transport in the urban setting. This field of
research is relatively new in Israel and its investigation is relevant in light of growing

car dependency and the prevalence of physical inactivity among the population.

The present study examines children’s commute to school. The need for such research
stems from children’s vulnerability as pedestrians in the urban environment and in view
of the decrease in children’s daily physical activity. Its objective is to examine the
factors affecting pupils’ travel patterns to elementary school, the hypothesis being that
out of the range of affecting factors, the road safety factor (both objective and

perceived) is central.

The investigation took the registration area of ‘Hagefen’ school in the city of Ramat
Gan as a case study and checked a variety of personal, spatial and safety factors which
may be likely to affect pupils’ travel patterns to school. Data on road safety was
collected from on site observations and a questionnaire was distributed to parents, in
order to gather information on perceived road safety and factors affecting their decision
about their child’s mode of travel to school. This also included a map requesting the
parents to indicate their child’s walking route to school. The data organization, analysis
and presentation were made with the use of a Geographical Information System (GIS).

Relations between the variables were also examined statistically.
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The main research findings are divided into three categories: Pupils’ travel patterns,
observed road safety and factors influencing parents’ attitude towards the walk to
school. Firstly, it was found that about 60% of the pupils get to school by foot, about
40% are driven by car to school and a few travel by bike or bus. In contrast, at the end
of the school day, more children walk back home (80%). Significant relationships were
found between the mode of transport to school (foot or car) and the distance of the
pupils’ residence from school, number of road crossings on the route, age of the child

and number of cars owned by the family.

The location of the school in relation to the spatial distribution of the pupils’ homes was
found to have a big impact on the level of pedestrian road safety. The school is
encircled by a triangle of arterial roads serving metropolitan traffic. Following the
mapping of pupils’ walking routes to school, it was found that most of them need to
cross a few roads, some with high volumes of traffic. In addition, road safety hazards
were located in the pedestrian infrastructure in the immediate environment of the
school, such as narrow pavements and the lack of a traffic light at a busy crossing.

However, some preferable routes were located which are not being used by the pupils.

Factors affecting parents’ decisions regarding their child’s mode of transport to school
were found to be connected to their road safety perception, the distance of their home
from the school, the age of the child and his/her level of independence. For example,
the better the parental perception of road safety was, so the percentage of pupils driven
to school by car decreased, the percentage of pedestrians increased significantly and the
average age of independent walking to school fell. Parental road safety perception of
the bike as a mode of transport was low. The findings regarding the influence of factors
such as the availability and convenience of use of the car on travel patterns were

equivocal and need further inquiry.
The main conclusion of this research is that the objective (observed) level of pedestrian

road safety apparently affects parental perceived road safety and as a result also affects

pupils’ travel patterns to elementary school. Low parental perceived road safety leads to
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higher car use and so, paradoxically, most of the traffic around school at peak hours is
generated by the parents themselves, a state that merely increases pedestrians’ exposure
to motorized traffic and makes the school area even more dangerous. In contrast, more
positively, the research findings demonstrate the potential contribution of planning the
built environment and transportation infrastructure to meet the needs of pedestrians in
improving parental perceived road safety and therefore to encouraging the walk to
school. It is assumed that the specification of safe walking and cycling routes to school,
traffic calming measures in the surrounding school environment and creating a
framework for escorting children by foot to school, may most likely increase the
number of pupils commuting to elementary school by active transport, thereby also

increasing their total daily physical activity time.

It is important to note that the conclusions of this study are based on a single school
case-study, in an urban environment with certain characteristics and so generalization is
limited. Extension of the study could compare perceived road safety and travel patterns
at schools in different urban environments. Such a study might provide further

understanding of the factors affecting pupils’ travel behavior to school.

The first practical recommendation from this research is to take the evaluation method
used here with GIS, observations and questionnaires and build it into a standardized
survey that examines the ‘walkability’ of the school environment. The participation of
parents and pupils in such a survey has great importance in locating road safety hazards

and identifying a network of safe routes to school for pedestrians.

In light of the implications for the school setting on pupils’ road safety, found during
this research, we suggest taking pedestrian routes from the pupils’ home to the school
into account when defining the elementary schools’ registration area, so as to plan
maximum safety and accessibility by foot or bike to school. Moreover, adopting the
framework of a ‘walking schoolbus’ which collects children on route by foot with an
adult ‘driver’ may also improve parental perceived road safety and that way encourage

and enable a safe and healthy walk to school.
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