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Abstract

There is increasing evidence that the built environment has an influence on
physical activity among the elderly. However, few studies on this topic have been
undertaken in Thailand. This study examined the association of the built environment and
walking activities among Thai elderly living in urban communities. Participants were
588Thai elderly adults aged 65-85 living in urban area of Nontaburi province.
Community and street environment and walking behaviour were assessed by self-
report. A questionnaire was administered through face-to-face interviews. The average
interview time was 15 minutes. Regarding walking behaviour, gender, age and perceived
health were consistent associated with both walking duration and frequency. Results
revealed that quality of sidewalk, traffic safety, street environment, were associated with
walking among elderly in the urban communities. Recreational walking significantly
associated with access to parks, and street environment. Gender was significantly associated
with social context and purpose of walking. Some of landscape factors such as trees,
colorful walkway, seating, shade and natural view were landscape factors effecting
the satisfaction of the elderly. In conclusion, specific attributes of the urban environment
affected walking of Thai elderly living in urban area. It is likely that an improvement of
these environmental factors will help to promote walking activities among elderly people
in Thailand.
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slumil,ﬁumaaqjgamqasmﬁﬁ'm%m”zymmﬁaaﬂwga (p<0.01) AILEAILUANTIIN 4.4
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i 2 11-‘1= 5 16-20 30-25 46-30 60w V4
wIn wIn wIn wWIn wIn

LNE
Wi 82 216 144 28.9 13.4 12.4 1.0
Siald 40 180 180 32.0 16.0 10.0 2.0 38.360*
a1y (1)
65-69 87 174 130 31.9 18.8 9.1 1.1
70-74 70 302 140 16.3 11.6 19.8 1.2
75-79 50 150  10.0 55.0 0.0 15.0 0.0
80-84 00 167 500 8.3 25.0 0.0% 0.0
>84 0.0 0.0 0.0 100 0.0 0.0 0.0 24.049*
qwmw
lai@ann 6.7  60.0 13.3 6.7 0.0 13.3 0.0
laid 29 200 229 22.9 8.6 19.3 36
Junans 00 100 200 70.0 0.0 0.0 0.0
@ 74 118 500 16.2 39.7 19.1 5.9
aun 158  26.3 0.0 5.3 26.3 26.3 00  85.014*
sela (un)
o8ni15,000 4.1 102 245 36.7 143 8.7 15
5,000-10,000 2.6 36.8 7.9 21.1 105 21.1 0.0
10,001-15,000  23.1 23.1 23.1 7.7 7.7 115 3.8
15,001-20,000 133 267  20.0 20.0 20.0 0.0 0.0
20,001-25,000 0.0 18.8 6.3 31.3 18.8 25.0 0.0
annd1 25,000 12.5 6.3 6.3 56.3 18.8 0.0 00  20.989*

*  MIAATIEH Multinominal Logistic Regression mem’mLL@m@hdaﬂﬁdﬁﬁfﬂﬁﬂﬂu@ﬂﬂmﬁﬁaEiNig\‘i (p<0.01)

* M33LATZA Multinominal Logistic Regression L&aNAMLANGN 8RS AN19ana (p<0.05)
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A13199 4.4 a”mqﬂizmﬂ“lumslﬁmaa;jgomqﬁ‘imuﬂi@mwcs’l 818 qmmwuamd’lﬁ

Jauas
Wneew ean  vhew  @o Fwan 11 wo T Bwug X
nag 289 w13 fonssu  wew  Ia
LWE
‘Vﬁtﬁx‘i 39.2 10.3 3.1 28.9 3.1 52 4.1 0.0 6.2
it 12.0 34.0 18.0 20.0 6.0 0.0 2.0 8.0 0.0 130.666*
a1 (1)
65-69 31.9 26.1 11.6 15.9 2.9 0 1.4 5.8 4.3
70-74 27.9 20.9 2.3 32.6 4.7 9.3 2.3 0 0
75-79 30.0 0 15.0 31.0 4.0 5.0 15.0 0 0
80-84 41.7 0.0 0 16.7 16.7 0 0 0 25.0
>84 100 0.0 0.0 0.0 0.0 0.0 0 0 0 63.220*
GHERIT
laidun 40.0 13.3 6.7 33.3 6.7 0.0 0.0 0.0 0.0
s 371 171 0.0 25.7 5.7 5.7 2.9 0.0 5.7
runand 70.0 0.0 0.0 20.0 0.0 0.0 10.0 0.0 0.0
9] 19.1 26.5 10.3 26.5 4.4 0.0 4.4 4.4 4.4
aunn 26.3 5.3 211 211 0.0 15.8 0.0 53 5.3 36.924*
swla (un)
#aan31 5,000 38.8 6.1 2.0 30.6 2.0 2.0 8.2 0.0 10.2
5,000-10,000 31.6 211 10.5 31.6 0.0 0.0 2.6 2.6 0.0
10,001-15,000 23.1 23.1 154 7.7 23.0 0.0 0.0 0.0 7.7
15,001-20,000 20.0 60.0 0.0 13.3 6.7 0.0 0.0 0.0 0.0
20,001-25,000 25.0 0.0 6.3 25.0 6.3 25.0 0.0 18.8 0.0
1N 25,000 29.9 25.0 25.0 25.0 0.0 0.0 3.4 0.0 0.0 71.624**

* N133A712% Multinominal Logistic Regression L&a4AMLANA1IEIARENANIFDHA

98199 (0<0.01)

* M33LATIZA Multinominal Logistic Regression W&AIAMNNLANGIDENIH
(p<0.05)
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4.2.4 35MIAWN9DY ) DBINFIDE

mnﬁmamawﬁasﬁlamﬂaumwaa;jgamqI@m?ﬁﬁiue]uaﬂmﬁavl,ﬂmﬂmnﬁu N
auwe 01y gunwuazeld wudiggeengdmlngidunalassnouddiuds Saoaz 21.6%
WRSHEIETI8TDERE 29.6% RwuTnERTIINtUM T awAe i AanTTuwant ;jgaaﬁgﬁﬁ
solddaudsdnsinlesalszdins LLﬁﬂS’fiimfmjaUﬂ?ﬂﬂdﬁﬁgamyﬁﬁﬁﬂﬁga ez
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4.5

HONINNRAIITNN 4.5 LFAINITILATIEADNINAVDILNA 81¢g E‘qT‘lJﬂ’]WLLﬂ&T]UVLGT@]IB

muwmu:ﬁ@ggamqlﬁwﬁ'umn@uiwﬂaﬁﬁ Multinominal Logistic Regression KaN13AN©1

v ]
a v

LL@@\TIﬁLﬁH'ﬁWLWﬁ 81g q‘llﬂ"IWLLﬂzi’]UvLﬁ‘ﬁ JanTwase muwmuwgqaawaﬁiwn"’umilﬁu

o o a

ashaﬁﬁﬂmﬂmmaan@azmga (p<0.01)

o

4.2.5 TaNANANANITNUABANAADINTIARUAZLSZNOURINIIAN M LVBINEIDNY
a7 4.6 uaeInanIFnsTaiafidnanznudannudanduluaniwiiasoy
aunuazmaiduunlasine a1y gumwuazngldvasdgieny Taowuidasiafidnanszny
@iammﬁadmuﬁmad;jgqumuslmymfuﬁaﬁtqummw Uszanmiouas 40 YaINgIDELNA
muldsunansznundymiganiw wazsiuidulhdvdednaddnguemindn lusmzdgiaisy
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a a

weandsazldiunansznunndymgunwdinitlesdadusasas 18 vesdgiargndininue
wannniziulaidednaninansznudennudasmimadusesdgiatyngmuidninan
nnasauaTinn oy mulasdaidu 24% luvmendgiangiwans ldTuransznuain

FUNTNlwATaLATINES 8.2%

NMTALATIZAANTNAUBILNG 211 qmmwuazswvlﬁ@iaafﬁ']ﬂ“’@ﬁﬁwamzwmaﬂ’smﬁaoms
aulugninmiadounuuuazniavilasaiid Multinominal Logistic Regression WU31Lwer a1
qmm‘wLLazS’lsJVL@TﬁTuﬁSﬂ%wa@iaaﬁ‘hﬁ‘@ﬁﬁwam:m@ammﬁaamslﬁﬂuamwLn@ﬁamummz

o s a
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@13197 4.5 ATnadudu g Nz lEhuAuMIan Suunlasiwe ey guawuaznld

Souas
sadszdn  enseaw  unndl  saldvh TnauA snauad au9 7

119 e a0 (Rawaiv)
LNE
ﬂfﬁ\‘i 16.5 3.1 134 6.2 21.6 16.5 22.7
yild! 6.0 141 20.1 6.5 29.6 16.1 7.5 44.914*
a1 (1)
65-69 101 101 14.5 7.2 31.9 101 15.9
70-74 16.4 0.0 211 9.9 25.1 234 4.1
75.79 25.0 15.0 15.0 0.0 15.0 10.0 20.0
80-84 0.0 0.0 0.0 0.0 0.0 417 50.0
~84 0.0 0.0 0.0 0.0 0.0 0.0 100.0 64.346
E‘!‘ﬂﬂ']w
laidiunn 26.7 0.0 40.0 20.0 20.0 13.3 0.0
1aid 17 1 2.9 11.4 2.9 2.9 22.9 3.6
1thunans 20.0 20.0 20.0 0.0 0.0 0.0 0.0
) 8.9 5.9 11.8 4.8 4.8 33.6 5.9
f3n 5.3 15.8 15.8 10.5 10.5 244 0.0 41.910™
s1ela (un)
Kaunin5,000 24.5 14.3 10.2 10.2 6.1 6.1 28.6
5.000-10,000 13.2 0.0 34.2 0.0 13.2 13.2 26.3
10,001-15,000 154 0.0 7.7 23.1 154 38.5 0.0
15,001-20,000 0.0 18.8 13.6 1.7 72.9 6.8 5.1
20,001-25,000 0.0 0.0 12.5 6.3 37.5 25.0 0.0

12.9 6.3 0.0 0.0 56.3 37.5 6.3 220.795**

¥nnidn 25,000

*%

M33LAT1=9 Multinominal Logistic Regression LLamﬂ'mJLL@m@huamdﬁﬁfﬂém@mmﬁaaﬂ'waf,gd (p<0.01)

* M3LATZA Multinominal Logistic Regression L&adaauana a9l fanyn1eada (p<0.05)
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A19191 4.6 TaINNANANANIZNLGAEAIINGBINILABUAZUIZNAUAINTIUNIINL VD E;l?gﬁ 81é

a LL‘HﬂI@] HLNE 8'154 ﬁ;?].ﬂ’]‘WLLE\]KT] SJVLW%"?.I BGEEEN 8'154

Laurw idagnn  dTawn lissan  Taisen am%n‘ijs ad g o4
| AKLAL - Y ATaUATI Mz dueg X
‘lsjvlé’f qmmw NN 11]1“% LEWNY ‘I&islmﬂ 1381 slufﬁ%

w9 8.0 180  10.0 8.0 0.0 200 100 240 2.0

78 6.2 392 72 7.2 8.2 8.2 15.5 8.2 0.0 44534
a1 (1)

65-69 58 290 5.8 0.0 1.4 130 217 217 1.4

70-74 140 279 70 7.0 2.3 20.9 9.3 11.6 0.0

75-79 0.0 200 200 350 200 0.0 5.0 0.0 0.0

80-84 0.0 667 8.3 8.3 16.7 0.0 0.0 0.0 0.0

>84 00 1000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 160.902*
E‘!?.I.ﬂ"lw

Taidunn 133 533 67 13.3 0.0 6.7 0.0 6.7 0.0

laid 57 37.1 57 2.9 8.6 8.6 22.9 8.6 0.0

hunansg 10.0 400 00 20.0 0.0 0.0 30.0 0.0 0.0

@ 15 279 118 74 74 14.7 8.8 206 0.0

dunn 21.1 158 53 53 0.0 21.1 15.8 10.5 53 40309
Twla (un)

#asni1 5000 2.0 469 163 4.1 10.2 4.1 8.2 8.2 0.0
5000-10,000 132 395 26 53 0.0 28.9 53 53 0.0
10,001-15,000 7.7 154 154  23.1 7.7 0.0 30.8 0.0 0.0
15,001-20,000 0.0 267 0.0 6.7 13.3 0.0 333 200 0.0
20,001-25000 188 125 6.3 0.0 0.0 6.3 313 250 0.0
WNNi125,000 0.0 6.3 0.0 18.8 0.0 25.0 0.0 438 6.3 123517
*  MyIL@TZR Multinominal Logistic Regression L&a4AMNLANA10EIAhIEALNIIRAE

98199 (p<0.01)

* P193LATIEA Multinominal Logistic Regression L&AIANNLANGIDE94]

(p<0.05)

™

BEAYNIIRDA



54

4.2.6 anafiagnazasmsaanllvitnonssuwaniuzalgians
miﬁﬂmn’mﬁulﬁaﬁ’lﬁanﬁwaa;jgamqmjmﬁaﬂ"mwudﬁm’mLﬁmwamaomsaaﬂ"lﬂ
vfansuuenthuseidgianylasdulnasova: 75.2 Aajdnindniwe maudSoudisulungs
Wennunuinfasss 78 dganmiwands wazdizannsoua: 71 vasgiangiwanoninalada
mseanldvirenssuuanthuiiduaglutaguiu dsuanslugyd 4.4

80.0
70.0
60.0

50.0

40.0 W fanala

v
TREN

30.0 B Lifawela
20.0

10.0

0.0

TN Siltd 994

zﬂﬁ 4.4 ANULNLINEVBINTTD ﬂﬂvlﬂﬁ’]ﬁﬁ]ﬂiiiluaﬂ‘]jhu?lﬂd EJ:IQG a1 Elqﬂiil]@?”)ﬁ]ij’]dﬁi’] LUNATULNE

4.2.7 229N ANTHANIETNUADAINA DINITLA LLENTNLIAR DN AWIBLAZNIIN

wamsﬁnmiaﬁiwﬁ'mﬁﬁwamwudamwﬁaamﬂumnaumaaggamqwm‘wﬂmﬁ'm
iaﬁﬁﬁ'@ﬁﬁwammmiam’m@Tmmﬂummﬁu‘luamwLn@ﬁaw“qmmﬁawaa;ﬂ’gamqﬁgmﬁaﬂ
= o o ~ A ’~ o A A P=
Juduauusnuiniga Ae Jymiguniw Taodaidusasas 31.97 sa9ad8nAa bdIa LN
mMIzninnluwatauadayiine lasfaidusauas 13.61 waztasnaa NI TnlwaTaLAIIAa
Wusaoay 12.24 @T\‘lLLa@ﬂugﬂﬁ 4.5

fhiptadnandnansznudaanadasnislunaaulusniwwiadouguruiiiasves
o A A & o o A A A R ° ' A
Agsangnnniianidududun 2 anfige Ae gammmaamqmnm‘lﬂwamnaaﬂ"l,ﬂvlﬂu Tau@a
WWudawas 19.73 sadasnnfatdunawas il laoAaiduiaas 14.29 ﬂ”@LLa@aiugﬂﬁ 46



55

0.68

13.61

13.61

12.24

5.44

7.48

8.16

31.97

6.80 I

100 -
90 -
80 -
70 -
60 -
50 A
40 -
30 -
20 A
0_

q

q

v
YUy

9

NONUTUTUYDINFIDNYNAN

o

Juauay 2

A9 IlNITLABILEA WL
AnaLNInnNLRaN.

%

ADINNANTNANTENUADANY

s

o

v

-2
B
<
Se
=
@
>
(g\]
rs_w WMW — t L.me
S o F
@
m -
=
BEUMBEUN] ALTIAZELUTE a o
v - =2 ® - LEWUMBEWIL WLILIZELUTE
mo. o ~ = I
-2
wm i
LBy, I -
= (Vo)
e
<
c L
[y ~—
[1]414] LLUMLRE WY UL m = % - M,
& 0@ )
=2 2 < 41181, LEUTBEUTL ULLIEY
& @ wbithUs <
-0 u -
ulary eng sLumILLENY, ﬁ TA
! e PIUbL! € 'o < o 5
= i Q - UOE] BerE BLIAFLBIULENE],
@ o ! g YIULLS
=
~ &
c Z2 L
N [t =
P41 [ UBBULRBIY), ULNELE = m _B )
g g s ,
=2 m — [[UGBULREIY] ULNRLE
c & |
- C s
npteLuLki m .
& 2 . npteLuLkis
=) " =
<
mLumiLuiaie r i
F e 2
b )
= ~ . mLUBBLK I
1= —
s L
(B8U) Y]t} LRYINYBLUILYY )&
I
£ 3 (t9u)
Ko 3 ] 18] LRYIFLYDLIATLYT
m % W = =
5 T T T T T T T T T T T
< O OO0 0O OO o o o
. S O O R OMH I O W A
= P}
=
)

51N 4.6



Hi
uquy
1

56

ﬂaﬁ‘i‘ﬂfaﬁhﬂ”@ﬁﬁwan‘s:mJ@iaﬂ'nuéTaamﬂumnﬁuluamwmmi”awqwﬁmﬁawaa

A A o o A Aa A P o o o A [
GaqﬂﬂﬂﬂLﬂaﬂLﬂuauﬂUﬂ 3 Y]&Jﬂzl,l,uufﬂdq@'ﬂuaﬂLﬁuavlall"ﬂ']ﬂ"llaﬂ"lﬂ(ﬂauG] vl,(ﬂ LN ﬂm"ﬁqqﬂlﬂqw

9 U
[

JIndune uazywininadu atuaasluguf 4.7

100 -
90 -
80
70
60 - 50.00
50
40
;g 1 17.86
: 10.71
10 1 3.57 . 7.14 5.36 5.36 0.00 0.00
0 | mm N == - . , ,
= £ 2 = < o =
5 & Z = G = 3 2
i 5 e E e = S
B =) = < < € S
5 = = a s 35 =
é i 3 ag g ag
z £ i E =
qg g’ ﬁ? “E ﬂg
@ g
sUN 4.7 183710 ﬁﬁwam‘z‘m_l@iamwmTaamﬂumiLﬁuluamwLn@ﬁauqmummgggaa’]qmjw

o 1 A ISl [
mamagmaamﬂuau@u 3



57

¥

1 =] o Aaa a 1 Aa P
#IUN 2 ﬂawﬂuaﬂﬁwamam‘smuwaaggamqhmmmaa
[ =2 a 6 v @ Adaa a 1 a v =}
Lﬂumsﬂﬂmum’lxwagaﬂmUﬂua‘nﬁwa@lamimuluwmaaagamqluwmuao 97N
NINUNIWITIWNITNLAINWILNLN LIV lumsﬁﬂmﬁ"l,ﬁl,ujaﬂﬁjuﬁw“’ﬂﬁﬁﬁwﬁwaeiamuﬁu
Y A ~ o = ' ' ' IS o Aa ' '
maaggamqlummuaammﬂuaaaamﬂu 2 ﬂqulmy mgwu,iﬂLﬂuﬁmmmwaﬂs:wulmmaum
=3 a v U 1 = o = v U 1 Q dl o v v
mmwa‘wa‘lﬁﬂumimwaaggamq ﬂszﬂaumﬂﬂquﬂa}ﬁmmﬂm 3 g laun ﬁﬁmmmlmgamq
A d' a % nid 1 R > v % ni 1
WaNLasInaLew Jadsniinansznudannuianlasansvadsgiens LLa:ﬂaaﬂmﬂuqﬂmiﬂma
mstﬁumm;ﬁgamﬂqmﬁuﬁ 2 Lﬂuﬁmﬁ'ﬂﬁfﬁaﬂdua%ummﬁqwalmlummﬁumawqumq
ﬂi:ﬂauﬁwﬂajwﬂaﬁﬂaﬁﬂizﬂau 2 a7 lawn ﬁaﬁ?‘ﬂﬁ’maaﬁﬂizﬂauqmmﬁaaLm:ﬂﬁm‘“ﬂﬁ’m

m’m&’mLLa:gﬁﬁ'ﬂﬂ@slﬁiwazl,ﬁﬂ@waﬂwsﬁﬂmm”aﬁ

[y a_ A

> 4'4 o v a
4.3 ﬂams_m:uwansz‘n‘um‘lwg{gamwamammsm%

9
= =

= 0/ d' ° v v p.i a d' A > a 1 a
NANIANEUAR wmluggam quﬁaﬂLammimumgmaamﬂuau@umﬂwummsumo
A

whuszmadunldazaanunige lesdaidusasaz 38.10 3a9a9an fa mafidymiguniw lay

q

Aaidusanaz 21.77 wasdymiduanuiseanvdadusosas 18.37 duaasluyuf 4.8

ém%’uNamsﬁﬂmﬂa{mﬁﬁﬂﬁ;ﬁamqﬁ%ﬁnLﬁﬂoﬂwsLﬁuﬁgﬂLﬁaﬂLﬂué'u@”uﬁ 2 WU
amwmmﬂ%aul,ﬂuﬂ%‘"slﬁgﬂLﬁamﬂué’u@”u 2 w’mﬁq@] ’Lﬁ;jgomq%ﬁmﬁimn’mﬁuw’mﬁq@ lag
Aalusosas 31.29 savasanfatfymiauanutssansussmarimianmaanligzain e
Jaoaz 29.93 Az 19.73 @”&melugﬂﬁ 4.9

eaay
100 -
90 -
80 -
70 -
60 -
50 1 38.10
40 -
30 - 21.77
18.37
o | 1497
2 Em -
0 T T T T - 1
= % = g 3
s N S € = e
(g_ 74 g & = =
< £ & s & @
@ s 2 2 C <
= A& = =3 =
= Z =)
< &~

:i v 1 [ ] o o ;:i o v v a A tﬂl a 4:1 A 1<
Ell?l 4.8 EfﬂdE'J']ﬂqﬂq&l(ﬂ’lE]El']xﬁ]']LL%ﬂ@l']&Jﬁ"i]"ﬂUﬂﬂﬁl%ﬁgdﬂﬁﬂq&mﬂﬂLﬂUGﬂW'ﬁL@uﬂgﬂLﬂaﬂLﬂ%

v o A

o o A A o
a%@ﬂLLiﬂﬂE}ﬂLaaﬂLﬂuﬂu@U‘ﬂ



58

Sasaz

100 -

90 -

80 -

70 -

60 -

50 -

40 - 31.29 29.93

30 ~ 19.73

20 - 14.29

o B =

0 : . — B

= = £ g g
£ @ 5 € = @
£ Z g g 2 g
€ £ 5 z, &
2 £ € = 5
g g -

A a A

31N 4.9 ;ﬁamsqlmjmhasha'sﬁﬂLLuﬂmuﬂ'ﬂﬁTﬂﬁﬁﬂﬁqj@gammmaﬂLammuﬁuﬁgmﬁamﬂué’m‘”y

9
=)

A & & e o A
LLSﬂYIE]ﬂLaEmLﬂuE]uﬂUYI 2

4.4 Jovpniinansenuaaanuidndasnisvasdgiaisy
=S 1 s ni o ¥ v a R 1 s A = s a n:i
wamiﬂnmwmwﬂ%wml%;dgqmﬂqm@mmganvl,uﬂaa@mmaummnaﬂumimuﬂ
gmﬁaﬂmﬂﬁqmLﬂué'u@”mwﬂ"l,ﬁu,ﬁ mmﬂéﬁmﬂqu"’ﬁm@;mm’mmmﬂﬁq@ lavdaiilusauas
29.93 5098431 A8 minfe‘i'ﬂﬁ;ﬁ’]mtaxﬁﬂﬁu anTi39317 lavdaidusava: 23.81 lwumennig
o o o A A v A o A s o
NRINIANLATAIT N RBIA Az LnsLadalnaALINWAD 17.69 LAz 17.01 ANNAIALAILENI L
31N 4.10

dy = s n:i o v Y a >3 a n:i A % ™ tdl
uaﬂmnuwamsﬂnmﬁmmml%ggomqm@mmnmiumimuwgnLaamﬂuau@uw 2
VI,@‘TLm'mwuné’aﬁnﬂqﬁ'ﬁm@;m\ﬁnmnq@ﬁmﬂu‘?aﬂaz 35.37 89893108 NMINAIFNLAZLIALIUT
ANAZLWILARY 24.49 ATNAILANTIINDUK LLazmmﬂé"ﬂﬁ;ﬁﬂUlﬂﬂﬁmﬂu%aﬂaz 19.73 LAY

16.33 muﬁm"’mﬁuamlugﬂﬁ 4.11



s5asaz

100 -

90 -

80 -

70 -

60 -

50 -

40 1 29.93

30 - 23.81

o 17.69 17.01

10 ] . . 3.40

0 : —
- n: Z
& = < E 2
G = 9 = =

= & [

2 &
i

59

dl v 1 ot ] o ‘l/ tﬂl o v v a R 1 et a tdl
Ell‘ﬂ 410 Efﬂ\‘]i’)’]i!ﬂé!&l@]’)ﬂﬂ’]d’%’]LL%ﬂ@l’]&lﬁ"ﬂ’% Uﬂmlﬁagomqm@gaﬂvluﬂaa@nﬂ‘lumsmuﬂgﬂ

WRantdwauaun 1

00 -
90 -
80 -
70 -
60 -
50 -
30 - 1633 24.49 19.73
20 - )
: =
0 . . I
I hv_—l pd —
-(E I % é g Té
) c - E 3
: = 2 g E
= = & =
a& = < g
nF & e
= )g
i,

P o V@ . ° o A, X% a o a A A
zlh’l 4.1 Efﬂ\‘]aqiqlﬂqu@naﬂqﬂﬁnuuﬂ@quﬂﬁ]ﬁ]Uﬂﬂqlﬂafﬂ\‘]iﬂqLﬂﬂﬂ?'\uﬂﬂ?luﬂWSL@uﬂgﬂLaﬂﬂ

Wuauaun 2



60

v A @ 1 PN
4.5 ﬂa)aazlﬁl,ﬂuqﬂmiﬂmam‘smuwaaé’gemq‘lummﬁaa
= o A o , a 9 A = AN v
Namiﬂnmﬂmm/lLﬂuqﬂaﬁﬂ@mmimmaoggamﬂqluwmwaa‘lumiﬂnmmm"l,@ W9
ﬁ%"'ﬂaoﬁﬂs:nauﬁlﬂuqﬂmiﬂ@iamilﬁuaamﬂu 4 11998 l@uAaNH ML NIENINNIITN RI81WI8

ANUFZAINURZNITUANAANIY FRNINULIARDUD Wb LLﬂzij"llﬂTW“ll ﬂdg@jdﬂ’]ﬂq

Nﬂﬂ’l?ﬁﬂﬂ’]l%ﬂ’]Wi’)&]LLﬁ@NlﬁLﬁWﬁ’]ﬁﬂﬁW WIARDNOUBIINTNAGBNITLAWY ﬂx‘iﬁi@id 8788y

v oA A a = @ A o o a
N3N I@]Elllﬂ']L@oﬂﬁﬂ')']&llal]%@ﬂﬁiiﬂtqfnﬂﬂ 3.82 32330102 N WKL NINNIYUNTNNNNIN

o o A

Anzuus 3.71 fsrwmsanuazaInuaztouaniianislanudsanlusraun 3 Aatduazuu

A

3.4 lwpnenTymiguniwiinaniznudaninausesggeargdmnidinaugdadu 2.82 laod

NUFZLBYAVD Nan’ﬁﬁﬂmlmwia:ﬁ'mﬁaﬁ

4.5.1 ANBUWSNIINILATNNIS L‘YT’]

Namsﬁnmﬁlﬂuqﬂmsﬂ@iaﬂﬁsLﬁuluao@Tﬂs:ﬂaumaaﬁnmm:mamwaomawi”waa

v

1 v a 3 Qq: o v v a 1 < 1
ggamqluwmﬁaawm’l mmaamumuazwmaaﬂuumlﬂ@ga aqﬂqﬂﬂ'}]’nﬂuq‘ﬂﬁi‘iﬂ@]aﬂqi

a v a a a ' a 2 a v A
L@%Vﬂx‘iwnll’m'ﬂq@] I@ﬂ&lﬂ%ﬂ;aﬂﬂlﬂdﬂ’ﬂ&lLﬂHQﬂﬁiiﬂ@laﬂ’ﬁLﬂu 4.14 32398347108 N1INNNLNAY

Aa

& A A A . a o oA ~
W%N’)‘ll?lli: vl&]LsﬂUI@ﬂNﬂqtﬂaﬂ"ﬂadﬂ?qwLﬂuquaiiﬂ@laﬂ’]ﬂ,ﬂu 3.92 quﬁLﬂqle@]aLuadLLﬂz‘nqill

a

fafiarnalumaidn lasddnadvvesanuduglassadenindu 3.74 uaz 3.56 mMusaU a9
LLﬁ@NI%Eﬂﬁ 412

ANRAYTIAUAR
5 -
45 - 3.92 4.14
4 7 336 3.53 3.74 3.56
3.5 - ’
3 .
2.5 -
2 .
1.5 -
1 .
0.5 -
0 T T T T T
= 2 z, = . @ o
< TCD | E LT: L« s % g =
2 = 3 s TR © = = (&
s z i3 z z @ & < é &
z s s s = w3 & ©
= © =2

gﬂﬁ 4.12 m’mLfluqﬂaﬁﬂ@iamilﬁwua\‘ianmqluaaﬁﬂizﬂaumaaé'ﬂﬂmzmamﬂmw

PYPINILNN



61

452 NISUBNNEANIILALAIBIWIYAMNFLAINNITLAY

Namiﬁnmﬂﬁﬁﬂﬁﬂuqﬂaﬁﬂ@iamuﬁulmﬁummaﬂﬁﬂmma:ﬁaé’lmzlmmazmﬂ
mﬂﬁumaa@gomqlummﬁmwudﬂ msvl,&iﬁﬁﬁfaw”ﬂﬁuﬁﬂﬁ@g@mqﬁm%ﬂuqﬂaﬁﬂ@iami
a o A A A = \ a A | A
LAwN9LNINNgA I@ﬂummamlaamﬂmﬂuqﬂmiﬂ@amimu 3.96 Ja98911Aa N1YbaANe
vanfanisunaz lainisadnany I@mﬁ@hmﬁwaammLﬂuqﬂaﬁﬂ@iaﬂ’mﬁuﬁLmﬂ"’uﬁa 3.35
Twrnzniulalifimidviadugdassanfanuidglusaudalulasidiazuuuiads 3.28 1u
m”mamiugﬂﬁ 413

ANRRYIALAR
5 -
451 3.96
] 3.35 3.35
J : : 3.28
3.5 3.17 296
3 .
2.5 -
2 .
1.5 A
1 _
0.5 -
O T T T T T
= c = jad c |
= & I [cg é; &
3 g & & 5 &
= ‘& 32 S S .
= Z C 12 -
= < = = =%
& 1= S e
5 e 3 g
e e =
= s
= =

Eﬂ‘ﬁ 413 ﬂ’]’]lll,flu@ﬂﬁiiﬂ@iaﬂ’]ﬂa%"ll BGEJT@EG a1 ﬂqluaaﬁﬂi:naum 2INIILANNANIIULAZ R

SWILANURZAINNILAUYDINIILKN

453 ANINLIAFDNDWH
=4 R dl (<) 1 a v = v v
NamsﬂﬂmﬂwamLﬂuqﬂmsﬂmamimumaaagnmq‘luwmwaﬂumuamwLn@aawnuu
' Aa A A A o & ' a o o \ ' A
WU msmlmmﬂ‘n”l,mu,a:umuuul,ﬂuqﬂa‘ssﬂmamimumomwaaggqmqaaulmymnmga
I@:1ﬁ'mLaﬁmjaamwmﬂuqﬂmm@iamﬂﬁu 424 v09898700 T ladTNMas LA W ga 98319
A A \ A A A A A \ A
WIaNANUETN LA gIWa T IaINANIA % I@ﬂummawmmwLfluqﬂaﬁﬂmmsmu 3.78
ngamqﬂ'@jﬁﬂiﬂamwLn@ﬁamuuuazmaLﬁﬁﬁﬁmm laigzaa Lﬂuﬂ'ﬂfﬁ'ﬂLﬂuqﬂassﬂ@iamﬂﬁu

I@mﬁ@hLaﬁﬂmaammLﬂuqﬂaﬁﬂcﬂ'amﬂ@u 3.77 @Tummiugﬂﬁ 4.14



62

454 FUNNHFIDNY

9 LTICT] qQ

=2 A ' A & o A

NamiﬂﬂmwLfluqﬂmiﬂmamsmuluamﬂi:ﬂawaaq"um‘wmaaggomq’luwmuao

WU miﬁ;jqamqmﬁaslLLazvl,s\ivl,mﬁfuﬁﬂﬁ;jgomqﬁmﬁLﬂuqﬂaﬁﬂ@iamnﬁumaLﬁflmﬂﬁq@
.4 . - N .

Icﬂaﬁmmﬁwaamﬁmﬂuqﬂmsﬂmamimu 3.17 399898108 N1INTURIIDINEEAIN Ty
Aadovesnnuiugdasiadaningn 3.07 wenannidinuidywivestoizeududadons
qmmwﬁﬁwam:wmiamslﬁumaa;jgamqluﬁw”uﬁ 3 I(ﬂUﬁﬂ"\mﬁwaammLfluqﬂaﬁﬂ@iams
L& 3.01 @T@meiugﬂﬁ 4.15

ARAesiELAR
4§ ] a6 4.24
2 3.77 350 : 3.78 3.78
35 -
3 -
25
2 -
15 -
1 -
05
O T T T T T 1
[ = = = =
g 2 g 'z & g
2 E ‘s 1S = =
= = < 2 =
2 £ | E
(=4 @ =
gﬂﬁ 414 m’mLfluqﬂaﬁmiamﬂﬁmaa;jgomqluaaﬁﬂszﬂau
ABFNTWLINRON DI ém%’uggamq
ARAesiAuAR
5 -
45 -
4 .
3.5 - 3.17 3.07 3.01 2.97
3 .
2.5 - 1.90
2 .
1.5 -
1 .
0.5 -
0 :
aé § § 2 =
2 =1 5 € =
< == < <] =
\‘F a = aga o
= @ <= c
= v % €
= = ES
[l [y
< Z
ag ‘Ylé
s

t=: ] a v 6 v
;51]7] 415 ﬂ']']lll,‘fl%ﬂqﬂﬁﬁiﬂ@] NIt WY aaaga 81 qluaaﬂﬂsxﬂaum aaqmmwmaopdqa mq



63

4.6 ﬂaﬁ'ﬂﬁ%'maiam’%uﬁﬂﬁé’gamqﬁmwé’aamﬂa%mnﬁu
4.6.1 ﬂ%ﬁ'ﬂﬁ’ﬁumﬁﬂ‘sznauquﬁmﬁm

=2 o A ' a Y a a £ A A = o o '
NamiﬂnmﬂﬁmmmsmLaiw‘lmgamqumimumnmu‘ngﬂLaamﬂuau@mnﬂwmw
4 v v g o v v v { =) ‘;l 4
miﬁmummsm:ﬁlﬂamuuuml%ggamqﬁmm@]aam‘sﬁmumﬂmu LA INURIUEITITOAS
Lﬂqumﬂﬂmamo TauAarluiasas 44.80 3898987 A8 NITRIIWAILAZAA NAUILAZNNTH

o €

1NN TG lasaalduiansz19.97 @T\iLLamlugﬂﬁ 4.11

o ot =2 o A o v v ~ =< a A’ A =
FIRIUNANIIAN BT El“(l“n’]l‘ﬂﬁfﬂ\‘] mqmmwwow alﬂumsmumﬂmuﬂgmaaﬂLflu

D

R 1 v v a 09: 1 vV A a { QI g Q
UAUN 2 WUIINTANFINT9LAnEzaInwwAa AL AaANUNINa Ll wn I T A WAL NN DAL

v

a a o A Ao @ PR ~a
m\‘iﬁnﬂuqﬂﬂa(ﬂ I@Uﬂ@uﬂuiaﬂaz 38.67 7938341 Ad ﬂqiuiquﬂ’]uaz(ﬂﬂ’]@lﬂaﬂ’]u LLRSNIINI

q

o

6 a

X
U
AneisTTuTalasAaiduiauas 19.88 ey 18.65 mufﬁm”m‘"w,amlugﬂﬁ 4.12

v
TRERS

50.00 44.80
45.00

40.00
35.00
30.00
25.00 2265 19.97
20.00

15.00
10.00 568 6.38
5.00 )

0.00

w
"
N

FMN
P
g

v

fnavinning

HIUAT N[N

w
Tndauansise

fdrgaensaus
o .
AWFIsIIUIR ey

aa

d' v 1 [ 1 o o A o ¥ Y a = a A’ A
gﬂ‘n 415 Ei,;(dﬂ']ﬁlqﬂq&l(ﬂ’l@ﬁl’]dﬁ]'muﬂ@n&lﬁﬁ]ﬁ] Uﬂﬂﬁlﬁagdﬂ’]Elq&lﬂ’]']&IWGWB&LQI%ﬂTﬁL@]%M’m‘Duﬂ

a

A R L
QﬂLaBﬂLﬂ%B%@ﬁJ‘ﬂ



64

v
IRURY
45 38.67
40
35
30
25 19.88
: 18.65
-0 18.01
15
10
5 2.77 2.02
0 | |
&
> B

v v
UAT N[N

a

i
Indauansisauy

I3

INAUTTINYIN AU

fvaansausedmna I :
Y
Tmainnine

a7

% =) =3

l:l v 1 Qs 1 o Qs dl o v a J dl
gﬂﬂ 4.16 aiﬂ\‘]ﬂﬂiqlﬂijll@]’laﬂ’]\‘]’inu%ﬂﬂﬂilﬁﬁl’i] EJ‘YIY]’ISL%EQ\‘]E’]’WEr!&lﬂ’l’]NWGWBI’%]I%T]’]SL@%&J’]WDWH

=

2 [ o o
gmaamﬂuauwﬂ

4.7 MIIIAINEHANMNTNNUS 3K NANaNIZNUADNITIABUAZNITUIZNaUNINTIN
NI9NILVDIN IS
uu q

MIAATERANUFUNUT IR NTNaNTENUAaNTIARINa Uz nauRanTIIBaNINw

v & 1 :?l/ v = a A a ' 1 v [ g
maoﬁdgamquulua‘mmzﬂs:ﬂauvlﬂm BNNIAN B ANTNAVB IR 619 9 ‘lmma:mumma"lﬂu

4.7.1 aN5NAVDITYAS 9 damﬁmﬁ%qﬂasm‘lumﬂau
=3 a A o 1 ] a & 6 [ 1
msdnsaniwavesdadndni g deguasialuninauninue 4 asdisznay ldud 1)
ANHIENWNILAIWNWLI 2) MIVANAANILAZ RIS IWILANUFZAINMIEY 3) FNTWIIARD Y

DU WS 4) FUNINVBINGIDE lagdinamsAnmnadae b



65

0131971 4.7: WANNIALATIZH ANOVA AlafuuazAnissunuinasguaadtadt mIauansme

NIME AN NN ammﬂuqﬂaiiﬂ@iamﬂﬁuma

alaITIAADNIILABNIG
11398 NIGUAN BTN IINLNINNIILT — —
ALARY AndoaunuIaIgIn

M uay 3.36 1.06
Ay ldiSouzaInai 3.91 0.72
mol,ﬁwﬁ'ga 3.53 1.16

mai lddaifias 3.74 1.03
MITUFENIUADY 4.14 0.69
mMIfFsfansaInarh 3.56 1.08

p-value 0.000**

= P13IATIZA ANOVA LRIAMNLANGAagaltasaneada (0<0.01)

* mMYNaTEA ANOVA Laauanuuaneadvasnsduefayneada (0<0.05)

A13199 4.8 : ANUUANGITZNINNANARLVITITNIIABRN BIUSNIINBATNDBINILYINN U6

ﬂ’]iLﬂ%@Jﬁiiﬂ@iﬂﬂ’]'ﬁLa%ﬂ’N

Tasomesnuansme  marhiuay  enaliGouves muﬁwﬁgo mawly msiu msdasde
Y]']x‘lﬂ’]ilﬂ’lWﬂ’]GLYq]”] V]’]GLVT’] @ial,ﬁﬂ\'i REWIURDEY VINNVBINN
LN
mauay 0.000
anuliiSouradnmain 0.561* 0. 000
matﬁﬂﬁlga 0.173* 0.387** 0. 000
mai lddaitas 0.384** 0.177* 0.210** 0. 000
msi‘fuazwmaaﬂ 0.778** 0.217** 0.605** 0.394** 0. 000
MaiffewNsveIng  0.200% 0.360* 0.021 0.183*  0.578** 0. 000
N
= PITIATIZR Scheffe ugasnNULandadnsdaNNaia (p<0.01)
* MTAATZA Scheffe uaaInNULANGIBENITRESIANIRAR (p<0.05)

A19197 4.7 URAINANIIILAIILHE ANOVA dtafouazdtdustunuasgiuaefady
maéﬁu&'nwmzmdmﬂmwmdLﬁﬂﬁﬁ@iamﬂﬂuqﬂaﬁﬂ@iamilﬁuma NANNIAN BT RLA I
ﬂﬁ]ﬁ'ﬂmoﬁmé'ﬂmm:mommmwmuﬁwﬁfuﬁﬁﬂ%wadamnﬂuqﬂaﬁﬂlumﬂﬁumuﬁwao

@ Y R aa a & < )
Egﬂaqqaﬂqﬂuuﬂaqﬂfyﬂqﬂaﬂ@aEn\‘]iﬁﬁ (p<0.01) I(ﬂEmﬂ’lﬂuazwmaaimmﬂuﬁm}SJVl’lx‘m’]im’]‘W



66

D.

I

Mduadariafige (Aads =4.14) sa9a9u1denINMarnA LS oy @nade =3.91) Naanns

q q
a [ 4

'sLm’wmﬂ%mmﬁﬂmwQIm Scheffe

a 6 1 d' 1 dl [ % a
NANNIILATIZH ANOVA ftafanazandadiuninaiginaadtaduneeiunisuanvianig
LLazﬁaéﬁmﬂmma:mﬂﬁﬁ@fiamnﬁuqﬂassmﬁamnﬁuma LEAI IALAUINA N B AT NN

uwandnuifeunndiSouiisuiuialiifaglasiaiuandranuadnidisidynisaidodi
a A v dl Qq: 5| dl 1 v dl 1 a ) s aaAa
9 (p<0.01) AiigamainAgatwduglasrafiuinniimainnuaedslinadragniaia

o %

<0.05) wazn 9y s usilwalassanuinniimayinn ludatiasatnadnadauniean
p )

o

33)

LT (p<0.05) asugasluans1ef 4.8

®13191 4.9: NANITATIEH ANOVA Anadauazaidaiiuuaasgusesfasunisdiunisuan

NANTY LRZRISIW? Elﬂ'l’]&lﬁz(ﬂ’)ﬂﬁﬁ@iaﬂﬂiLﬂ%a“ﬂﬁiiﬂ@iaﬂﬂiLa%‘ﬂ%‘]

TasameaumInenfianmousas&eswae GHERELLRLFOMYIRN
ANMURZAIN ALade Alade
M3 hidthauanne 3.35 0.89
anBIIUTNyIOLNELEN 3.17 1.24
ANTVIANIINIANE 3.35 0.98
MIVALASBIRAN DTS 2.95 0.90
MIVATTIWN 3.95 1.03
m3lifsasufineti 3.27 1.16
p-value 0.000**

* M3Ie3z8 ANOVA Laasanuuanadiagaiinasaneaia (0<0.01)

* mMIATIZA ANOVA LRadauuana1sasalingfanyneaia (p<0.05)

A13199 4.10 : ANNUANFAIIIZAINNAARLVITIUNIGTWNNTLENTAANIY LazRISIWIBANU

Aa & ' a
ﬁz@?ﬂﬂ%@]aﬂ"liLﬂ%Qﬂﬁi‘iﬂ@]aﬂ'ﬁmu‘ﬂ%‘]

JauneeumILen mslifithe @enwesls  mMIziens msana myed malifie
AANILaz RIS LAY vanmy  thosowsian  dsne eeswane wann SURMITH
/22N 27197

mybifitheuannie 0.000

aonwsiuthesawalan  0.184* 0. 000

ﬂ']iT'T@]V]'N&T’]ﬂ"IU 0.000 0.184* 0. 000

m‘j“mmﬂ%ammmﬁﬁ]i 0.394** 0.184* 0.394** 0. 000

AINAARIN 0.605* 0210  0.605*  1.000*  0.000

mylidisufinetu 0.075 0.789** 0.074 0.319** 0.680** 0. 000




67

AN3197 4.9 LEAIHANITALATIZH ANOVA ﬂ"]LaﬁﬂLLa:mLﬁmmummgmmaaﬁaﬁ'ﬂ
NI9ATUNITUBNAANI Lm:?oé”]mmm’ma:mﬂ'ﬁﬁ@iamnﬂuqﬂaﬁﬂ@iamﬂﬁuma NA
msfnmdlniAuindassnsdwnnsuenfianisuas dd1meanuazanmariuisnsnada
muduglarsalunmaiduniarihesdgiengedrsldisiayniaifetinegs (0<0.01) Tagfinny
m@‘ﬁ'ﬁ"aw”mfmﬂuﬂaﬁ'ﬂmaﬁmmmaﬂﬁﬂmaLL@:?J@J"’]malmmazmﬂmaLﬁﬂﬁLﬂuqﬂmﬁﬂﬁq@

(@ade =3.95) Ja9a9NnfAa MTHTUaANIILAzIIVNNIIINAY (FLaRE =3.35 Winnw)

KA TEAIsufinuaglan Scheffe N7 4.10 ugadlWiFuidn sz
Lﬁﬁﬁ%ﬁ@ﬁﬁdﬁﬂf%ﬁﬂﬁﬁ@aqﬂaﬁﬂlumsl,ﬁumdLﬁﬂmﬂﬂdmﬂﬂaﬁ'ﬂazhaﬁﬁfm%m”mum@aﬁﬁ
281989 (p<0.01) I@ﬂﬁmaLﬁﬁﬁivlaiﬁﬂwsmaﬂmLLa:VL;\iﬁma&T’]amifuﬁalﬁﬁwqﬂmmlums
LaumoLﬁ’m’mﬂd’meﬁwmm'%iammmmaiasiﬁaﬁﬁfﬂa%’lﬂ‘“fymmﬁaamaga (p<0.01) U@z

o % aa

! v Aa o “ A e = oA
lnﬂﬂ']’]ﬂ’]\'iLﬂqﬂNWQ%uﬁﬁaluﬂqUiﬂl’llaﬂLﬂﬂaﬂ’]@uuﬁﬁqﬂfy‘ﬂfmaﬂ@] (p<0.05)

01131971 4.11 NANIILAIZH ANOVA etafpuasandudtuuinaIgnuuesfasunisen

amwLn@ﬁaunuuﬁﬁ@iammﬂuqﬂ FIIAGADNITLAUNI

11398 UININULIAFDND . a“‘ljmiﬂmmﬂﬁujw
ALade AndoaunINaIFIn

fape ldazana 3.76 1.10

\wWaen 3.50 113
nynlniu 3.86 0.90

aMe L@ Aadh 4.23 0.88

Fau s 3.77 1.02
mylafllwnansfin 3.77 0.93

p-value 0.000**

= M13IATIZA ANOVA LRIAMNLANGagaltasayneada (0<0.01)

* MYNATIEA ANOVA LEONAMULANGNaENIdhfANI98Ha (0<0.05)



68

P : ! ! A o o o AA &
MN1319N 4.12 : ﬂ’JqNLL@]ﬂ@qﬂiZ%’JqﬁﬂqLﬂaﬂﬂlaﬂﬂ’ﬂﬁ]ﬂl‘ﬂqﬁﬂ'—]uaﬂqwLL?@aaNﬂuuﬂﬂJ@lﬂﬂqiLﬂu

aasIndanmaaung
T238N1967% fwpe 'l Wawn nalnin amelid Sau Ll maladlu
FNNLIARONOUY  §2819 J07% 30 N&19AK
flupe laizzena 0.000
WA 0.265**  0.000
‘Yli;@]IVlﬁJ 0.095 0.369** 0. 000
a1 laid AT 0.469**  0.734* 0.374* 0. 000
Fau lTddsun 0.006 0.272** 0.088**  0.462** 0. 000
M3 IWnansAn 0.006 0.272** 0.088** 0.462** 0.000 0. 000
*  PIIATIZR Scheffe ugasnMULaNaadlnsdaNaia (p<0.01)
* MTAAZA Scheffe uaasnNULANGIaEIdRESIANIRAR (p<0.05)

@19°97 4.11 WFAINANIIILATIZH ANOVA dtadouazadsstunuIasgiuyadfasy
maﬁmamwu,’mé“amuuﬁﬁ@iamslﬂuqﬂmiﬂsiamu@uma NANITAN BT AL A KINTA9Y
maﬁma"’ﬂwm:mamymwmqLﬁwﬁ,’uﬁﬁﬂ%wa@iamﬂﬂuqﬂmsﬂlumnaumaLﬁﬁmaa;&’gqmq

' Ao o @ Aaa ' A A A A o & o o
atiailRpdIAYNIIRIARL19g9 (0<0.01) Tasnn1snanieladauazialiniwdnilaasniiainw

o v A A ' a A A v Aw v
snwwassumainidugiassafige (Aafe =4.23) Ja9RINNADNINMLNNTo was L T

Wuazm ld W luaauwnansdu (Aade =3.771v1uW)

Naa’mmﬁmiﬁ:ﬁm%‘ﬂuLﬁﬂmwgﬁ@ﬂ Scheffe @137197 3.12 LAAILALAWBINANHIAZNNG
v A A A o &, v a a o ' a '
WA neluAnazdaiuiuna v m@qﬂaﬁﬂlumsmumameﬂmﬂmsmmuaﬂm:am
nialnsnuazion laddnnadalidedaynisaiifednigs (0<0.01) lasfimarindamelad
A o &, v a A o ' o A A A
LLazaJmuuuﬂaMm@qﬂaﬁﬂlumimumdmﬁmﬂmﬁmamﬁLﬂaﬂaLLa:vLum"Lw1umauﬂawaﬂu
1 a o o a aa d' v @ = = 4:5 v 1A
asalinadaneaia (p<0.05) uazmanmarisanuaz lddsuwn safansnmarinladlnle
@auﬂmaﬁuﬁuﬁalﬁﬁmqﬂmwlum&ﬁumaLﬁwaa;jgaamqmnndw AMINMIANURLIBAZN

Lﬁﬁﬁﬂ@@wgﬂimuamaﬁﬁfﬂﬁ']ﬂ”mv (p<0.05)



69

@139 4.13: HANMTUATIER ANOVA fadsuazadssuuunaszusesfasomasugunni

s ) 1 a
mamimuqﬂ FIIAGDNITLAWN

. algTIndanIILAWNIg

targndanudanlumaduniaii — —
ALafe ALafe
daslfgunInimioidn 1.90 1.22
witasldlng 3.17 1.00
fiuassn ﬁ'gdvl,&iazmn 3.06 0.97
TaiFou 3.01 1.02
f18a1 b 2.97 0.904
p-value 0.000**

L™ o

yRIAYNIIENG (p<0.01)

@ %

*  A139LA31e% ANOVA LRAIANNLANGI1IaENId
InEANIENG (p<0.05)

* A79LATIEH ANOVA LRAIANNLANAIIaLN

A1519N 4.14 : mmLmﬂ@miw’m@hLaﬁwaaﬂﬁ]ﬁﬂmaﬁmqmmwﬁﬁ@iamuﬂuqﬂaﬁﬂ@'am‘s

LAUN
PIANFNAL daslfgunynt wierldlm fduassn dalien  soenlid
TR ﬁgavl,&iazmﬂ
dasldguninidieidu 0.000
witanladnn 1.265 0. 000
fadusasn figoliszaan  1.163" 0.102 0. 000
ToiFau 1.102 0.163 0.061 0. 000
et 1.069** 0.195* 0.093 0.032 0. 000

= MIATIZH ANOVA LEAIANILANGIatlnb i aneaia (0<0.01)

o o aAa

* M19ANZA ANOVA Uaasnnauand1iatdngdaniesiia (p<0.05)

@17197 3.13 UFAINANITIATIEH ANOVA Anaduuazaidsiuuaasgusedfady
nsugunwiddenindugdassadenaidums wansdnmaliidwhdionmedugunin
wuiianinadenmaduglasialunmadumarivesdgeengatnalibddgymaaiidadnigs
(p<0.01) lapimuntes i wanduladsnwdugunmiduguasafiga (duads =3.17)

A o X A ' ' A
JasasnfAaiduasInuazNgeliazan (@uaiy =3.06)



70

KaIINNITIATAISoufisuTaglay Scheffe 31nan3197 3.14 wudiandasldgunyal
Hoduiunaliiingdasialumadunariidasnimndivadniideddyniaia g
(p<0.01) lasAinsfiggeangntias i lmatuduguasalunmaudunariunniinisnaoanlid

@ o @ a

adNNRIRAYNINRAG (p<0.05)

4.7.2 ﬂ':n&ll,‘fluqfl.la‘s‘sﬂel%mil,aw,l,azﬂ'n&lﬁkl%ﬂ'ﬁ!,a%
msﬁn‘mmnué“ww”uﬁswdnmmLﬂuqﬂmiﬂ‘lumuﬁuLLazmmﬁluﬂ’mﬁuﬂ%%m 4

a4nlsznaunan laun 1) mmLf’luqﬂaﬁﬂlumﬂﬁumﬂﬁ'ﬂmmzmamUmwmal,ﬁw 2) anudn

qﬂaﬁﬂlun’mﬁumﬂmiuaﬂﬁﬂmmazﬁaéﬂmﬂmmazmﬂmnﬁu 3) mnmﬂuqﬂmmlums

LEAUININIWULIARDND UL LA 4) mmLfluqﬂmﬁﬂlumilﬁumﬂqmmwmaaﬁgdmq

P v o ¢ ] o a Al a <
139791 4.15: ﬂ’J’mawwu‘ﬁixﬁ’s’ldﬂi’]wLﬂ%qﬂaiiﬂluﬂ’]iL@uLLazﬂ’J’]Nﬂi%ﬂ’]imu‘ﬂdﬁﬂm 4

29AUIENaUNaN
298 fuilseAansandannng ()
mwmﬂuqﬂmmlumnﬁumné’nwmzma 0.136**
ANYATNNIILAT
m’mLﬂ%gﬂﬁﬁﬂl%ﬂﬁ@%%ﬂﬂ’ﬁﬂaﬂﬁﬂma 0.230**
L8 RISIWIDANEZAINMILEN
m’mLﬂuqﬂaﬁﬂlumnﬁumﬂamwm@é”am 0.186**
Dbih
mmLfluqﬂmmlumuﬁumnqmmwmaa 0.032
Hgeeny

LY

= MIYNATZARNFNNUT Pearson correlation ugaIANNFNWUTaIdkpE Ay MIaiidatnigs

(p<0.01)

L

* MIIATIARWANWUS  Pearson  correlation  WaaIAURUNUTa NIk SANIRDA

(p<0.05)

a7l 4.15 LLammwué’uw”uﬁs:ijﬂmwLﬂuqﬂaiiﬂlumnﬁuua:mmfﬂumﬂﬁu
nanua 4 aaddsznaunan wamsﬁﬂm%’lﬁﬁu'jwmmLﬂuqﬂaﬁﬂ‘lumnﬁumﬂé'nmmzma
AEAINNIILT mwwLfluqﬂaﬁﬂlumﬂﬁumnmiuaﬂﬁﬂmma:ﬁ'aémwmmazmﬂmﬂﬁu
LLa:m’mLfluqﬂassﬂ‘lumnﬁumrm’muaﬂ‘ﬁﬂmaLLazﬁoéﬂuammﬁuazmﬂﬂmﬁuﬁmmﬁuﬁuﬁ
aﬂwoﬁﬁfﬂﬁm”mummﬁ@aﬂwogaﬁ'um'mﬁlumﬂamaa;jgomq (r=0.136, =0.230 uaz r=0.186

ANEIAL)



71

4.7.3 qmé’numzmamﬂmwmamaLﬁ"ma:mwﬁ‘lumstau

ﬂ’liﬁﬂiﬂ"lﬂ’l’mﬁﬁlwb%ﬁEZ%’j’N @lmgﬂ HUSNIINILNTWY BINIILAN LLazﬂ’J’lﬂJﬁI%ﬂ’]iLa%

anuduguasialunmaduninue 6 e laun 1) anuiuglassalumaduanmarinuay

2) anuduguasralumaduanmarhnldiGey 3) anudugdassalunmaduainmaigs

IINDWWAIN 4) m’mLﬁ%gﬂﬁiiﬂluﬂﬂitauﬁ]ﬂﬂmawﬁvl,ajsimﬁaa 5) mnmﬂuqﬂaﬁﬂlumnﬁu

IMNAIVURENIURDEY AT 6) mmLﬂuqﬂasmlumsmumﬂﬁaaﬁ@m'muumaLm

A1319N 4.16: m’mé’uw”uﬁizwmqmé'ﬂﬁmzmam HNTNDDINNLNT LLﬂtﬂ’]ﬁ&lﬁI%ﬂ’]iLauﬂ'ﬂ&J

Lﬂuqﬂaﬁﬂlumﬂﬁuﬁwm 6 U338

%] % a £ %] %] 6
298 AN ANDARTNNGS (r)
mmLﬂuqﬂaﬁﬂlumﬂ@umﬂmaLVT’]ﬁLmu 0.102*
mmLﬂuqﬂaiiﬂ‘lumﬂﬁumﬂmdLﬁwﬁvl,sjl,%'uu 0.147**
mmLﬂuqﬂaﬁﬂlummﬁuﬁnﬂmaLﬁwgaﬁnﬂnuuum 0.064
m’mLﬂuqﬂaﬁﬂlummﬁumﬂmaLﬁwvl,&i@ial,ﬁaa 0.067
(= a v J
mmLﬂuqﬂaﬁﬂlumsmumﬂmawuazwmaaU 0.038
mmLﬂuqﬂaﬁﬂlumilﬁmmﬁﬁaﬁ@mwauumawi”’] 0.207**

*%

MIUATERERFURUT Pearson correlation uaainNudNNUTatsiitbimAYnIaiaatigs
(p<0.01)
MINATZATRENWUD  Pearson  correlation  LEAIANNFUNUTaENIIREEIANISAE

(p<0.05)

AN3197N 4.16 LLammmé’uw”uﬁizwmqmé'ﬂwmzmamzlmwmaamal,ﬁma:m’mﬁiu

ﬂ’]ilﬁ%ﬂ’l’mLﬂ%Qﬂa‘ﬁﬂl%ﬂ'ﬁLa%ﬁhﬂ&l@ 6 1238 Naﬂ’]ﬁﬁﬂ‘]ﬂ’]fﬂﬁl,ﬁ%’j’]ﬂ’)’]&lLﬂHQﬂﬁiiﬂluﬂ’]‘i

a o A . a = a AA A v A v o ¢
L@Wﬂﬂﬂ“/ﬁ\‘]wﬁ‘ﬂvl,mif;l‘i_l LLNZﬂ’]’]&ILﬂuqﬂﬁﬁﬂluﬂ’ﬁmuﬁ)’m&lﬁdﬂ@"ﬂ’n\muﬂ%‘]LYI’]&Iﬂ’J’]&IﬁﬂJW%‘E

adnafibdAynaifdedniganuanudlunaduuessgiany (=0.147 uaz r=0.207 muaw)

'
o > aa v a

I@] Elﬁﬂ’)']&lLﬂ%QﬂﬁiiﬂluﬂﬁiLa%ﬁnﬂﬂﬁdLﬁ/’]ﬁLLﬂUﬂ’J’]&Jé’NWD%'Ea adiadaunsaianuau

[

‘LumiLaumad;ﬁamq (r=0.102)



72

dand 3 n3Enu1BnsNaesedasdlsznauaNINLINR DN ARBRAZANT A
@”ﬂﬂé’nmLLST’Jd’lamWLLmﬁaunuuuazmdLﬁuwT’lifuﬁﬁﬂ%waasmgqlumiﬁwmz@jﬂﬁ
ANILARLAZNIIINAINITTNNINI BN BUEN1ATVBIAULUTUTU (Agrawal et al, 2008; Al-
Masaeid et al.1993; Southworth, 2005) amwLL’mﬁawﬁ'mmzamﬁluﬁ’mqmé’nmemamﬂmw
maaﬁuﬁqmmwvﬁ?aé”lmslmﬁmzmnmslﬁuua:miaaﬂr‘ha”amsl LT LWL LEWNNS
TUTTIWTIG FNINDTUszing B AlAR0 AN IITN A RISIWIHANUREAIN T WARNHOW
WJ’ausl,fﬂﬂizmmmﬁuwmwéim”ty@iammﬁmmzmsﬂszﬂauﬁ'«mﬁwmammJaa@gamq%amu
‘LmyazmﬁﬂmmqLLé”aLLazsL%nmluﬁ’]mLazqmmammaamﬂfu aeglsnaunNIAnE=ENsNa
maaamwLLma”awqmmﬁaﬂ@ﬂmww:ﬂafﬁ'ﬂma@T’mgﬁﬁ'ﬂﬁﬂhﬁa%iluuﬁﬂﬁfﬂ CBUNTANEN DS
Agrawal et al (2008) WufiareiuazannIfinanle LLazmu\‘nmuﬂuﬁw”wﬁaﬁém”mﬁﬁma
AONILA D NLEUNN LAWY BIARTLA WU N3ANB1WEY Naderi (2002) SIWLENITa5 8119
Arriesiinlasianizad1989luE o RTNITBUAZANRIBINNVAINIITI BTN G N TLEH
Lindsey uazAmiz (2008) wuitasdisznaudiuniseanuuuluidumaduiidoisauguuliios

Janwasian 1Tl EwN

NIANBIAIN mmaﬂmmzhi"lﬁmm:Lm:mﬂi:mmmim”’mshol,ﬂu;jga 21y LAY §I%
L % & ' ' o '
lwry Wuwnsdnun lutssinaazinandianadaing LANGAITZAINIA WA N B VBING Nuszong

v

ggamqiué’mﬂm UANINBRANITANEN IUFIWA 2 HILRAILRLAWIN Sﬂ%wamaaﬂa'ﬁ'ﬂmdgﬁ
NE LT NITRFIBRITITHELAZ AN INAUTITUTIALANTWNAGEANNNINA LD LWNITLAUY D
o o o & =< ' 2 Ao ¢ A = A a @
agamqimmugo muummﬂmlumumam@qﬂixamLwaﬂﬂma‘nﬁwamaaﬂaw
v a W ] a & a {
amwu:maauLLa:{]umﬁqmumammﬁawa‘laﬂum‘smwﬁaLﬂuﬂﬁmsmmammmwaﬂmmsﬁ
fdnvagiany madnmluduianduduiunsluiesinsmvquaninuiaden lasdis
=2 \ = & & = =< 'Y Y A A o eda \
nAnEazutvaantdn 2 uaan laglwiwiinazidwnsdnsilasunisd uiininaininada
2 v Qq: dl I = a a a s a a s 6
mmwawalwaa;ﬂgamﬂq uazluind 2 azidun1dneUSunmaasdniwaadilasunieIinna

@iammﬁawalwaqﬁqamﬂq

o 6 =<

4.8 N3@NEN 1: ﬂaﬁ'ﬂma@’ﬁugﬁ AR AINNIND 19 lENITLARLIWNISLNA

a 1

4.8.1 m3anwladae 9 Naziidandnadaanaionala lunsABLBNINI

1) Amsd@nE

o >

anyszas ﬂ“l,um‘sﬁﬂHﬂﬁl,ﬁaﬁa:mﬁaﬁ'mmagﬁ anndnadanIunanalalumaanle

@ P = =2 oA o = \
ﬁﬂ’]WLn@]aaNﬂpfﬁuLﬂJﬂﬁ Lﬂuﬂ’]iﬂﬂﬂ’]vL@Laaﬂﬂ’]W%ququ 24 AN ‘ﬁﬂluLL@]ﬂzﬂ’]W%ZﬂiZﬂaleﬂ

6 v v

281720 UA TN AL ATWRATWUIARAN N LA R NITIATIZHATANITNUNIWITIRNITNLAZHNE

U

m3annauntinindulareninaziinansznudannunaw alﬁﬂumﬂﬁu‘tuamwLn@ﬁaquu



73

Lﬁaa@"'\m,amﬂlugﬂﬁ 413 Uz 4.14 ﬁ'mﬁmﬂmwslﬁgg”mamqa:ﬂsuﬁumwﬁdwalﬂﬂtllii”
LUURAUDINATNIT AR U UL UM I UNIOTI 5 Sl msRasangdainuuaaansnIw
° oA & A o Aa = & AN R
LLamaummmwuaaﬂﬂszﬂau‘ma{}wwﬂmlumwnumwwawalﬁ] uazadaisznavlan lang
waly lasduansnzvaindunmsaiyans mdnadsanmwninuauazidayauiianzi

v a '

%aun"’uwamsé’ummﬁl,ﬁam'jﬁﬂw”ﬂmogﬁ Atz lsNvnvzinadaanunsnalalunisawun

NI

AN

o gd a '

El]ﬁ 417 mwé’hashaﬁlﬁ’lumsmﬁ%”ﬂmmﬁﬂﬂuﬂﬁﬁwﬁwamammﬁaw iﬂl?ﬂ g@daﬁﬂq

U




3111 4.18 mwcﬁ'uaﬂwaﬁlﬁumsmﬂmﬁmagﬁw

>

e

74

edaa a ' = v
13 NﬂﬂﬁWﬂ@]ﬂﬂ’J’]&leWﬂl‘ﬂagdaﬁﬂq



75

2) HaN1IANEN

msﬂsmﬁuﬂwﬁmagﬁw"'ﬂﬁﬁu’mzﬁﬁwﬁwasiammﬁawal%iaLé”umal,ﬁusluqmmaa
Havagisznauedin 10 Tadldunnaddulal nalsumianatandnagu msfiiesiiaed
ANLAIO Y NIRRT RTNIIILTU20D N130395IINTNE AUFZAINALI LV DINTILH
(ANMUNTIINILE) ﬁuﬁ’sua:i‘a@; FIUVBININN MINUAIFDIT190Us NIRRT widas was

NMSUAIWRINNANTNRILINY

€ 1 =<

482 m‘sﬁnma‘n%waﬂaﬁ'ﬂmaﬁ'mgﬁﬁ'ﬁ%mamwwawa%‘lum‘nauuumaLﬁ"]

1) A8ns@ne

IS = a A o A = ' = ' v a v P Y
\dunsfinmaninavasifadsnaziinadennuianeladaidumaduuasdgeansild
nnmsdnsluduuinni 10 Tade daznavlddrpauydznunmmesasasealida

AA o

dl a U v 1 dl A v v
39 mq%aum:muumaummw@uvl,wmnmwwvlwmu"lw

I
e

qz

A a @ Aaddaa AN AaA o
ru\?ﬂ']ﬂqTaUﬂﬁ]zL@uU%La%ﬂ’Nﬂwﬂﬂua quﬂﬂjqﬂ‘l&luaau

I
e

N

A a v AA \ A 1A
a\iEI’]ﬂq“ﬁﬂﬂﬂﬂtL@%U%Lﬁ%ﬂﬁdﬂ&l?&lLG’]&I’]ﬂﬂ’)'W]VLJJ&ﬁNLG’]

U

|
232

1 A

A a @ AAA ) Al
‘u\j a’]ﬂ:ﬁa'ﬂ'ﬂ?ﬂzL(ﬂuuuLau‘ﬂ’]ﬂ‘ﬂNW"EW??WU?&@UNqﬂﬂ?q'ﬂvLNNW?jWiim

I
23Xp

- gi;omqﬂjauﬁﬁ]:Lﬁuumﬁumaﬁﬁf‘nﬁmmﬁmﬂﬂdwvl,sjﬁf‘nﬁimma

@ A a @ aa A o \ ! ' Al
- Eq@ a’]i‘!ﬁaUW"ﬂzlﬂuuuLau‘ﬂ’N‘ﬂNLﬂiaﬁﬂiz@ﬂ @]ﬂLL@]GﬂuuﬂJ’]ﬂﬂ?’]vLNN

A o
LAIRIUITAUD W

o A a ) AAa = ~ ' ' A
- Eﬂ “\1 ﬂ']ﬂﬂjaﬂﬂ"ﬂzL@]uuuLauVl’]ﬂﬂNﬁﬁﬂ')qwLﬂuLﬁJ E]Glnﬂﬂ']’]v[,llllﬂ']'llll,ﬂu

)Y

LB
¥ dl a ¥ d’da a ' 1A a
- E q]{'l ﬂ’]E!“IT@‘]J‘Y]'ﬂzL@]%UuLﬁ%‘ﬂ’N‘ﬂN?’Jﬁiﬁﬂﬁ@]Nqﬂﬂ’JﬁvLilﬂJ']'lﬁiiﬂJ?I’]@]

o A a @ Aa A AN A
- Egﬁ mig?ia‘u‘m]zL@]%U%Lau“(}’l\‘i‘ﬂwmﬂﬁ‘ﬂm El\‘nljlnﬂﬂ'r]‘ﬂvlllllﬂqﬂqi
RIAYIN

v 1A v v

- AgsengTauNzduumduNING U gannnhalaiisiue

A o

a = waa s U “« = = 1
Anfnmazlditnsiaaninluninaness lagldusunmnases ‘maIsuiiioug
(paired comparison)” FaiuiTn1InasasnannInIzevasteyaLitesnnaninavesfainedig

{ a bt & ¥ 1 1 a A nl v
ﬁLﬂ@‘ﬂWﬂ@]?ﬂﬁlﬂﬂﬂluﬂqTﬂ(ﬂﬂﬂ{i Gﬁx‘lﬁﬂ"l‘ﬂ“ﬁaﬂ"lx‘]LL‘W‘S%Q’]Uluﬂ']‘iﬁﬂ']ﬂ"]‘ﬂ']d‘ﬂ@n‘ﬂﬂ"lﬁdLL'J(ﬂﬂa&l 1%



76

2

Aaa @ . o o a a A & A A A& o A
ﬂ’]?ﬂ@aadujﬁﬂqiﬂ\‘iﬂaqqqﬂﬂqluaﬂﬂmzLﬂiﬂllmEl']Jﬂ’]WV]L%%ﬂau%iaﬂ’]W“ﬂ%u@ﬂUﬂ’]WﬂLﬁu

v Y 1

@ A @ = = %
DA (MNNTBI) NL"ll’]i’lMﬂﬂiﬂ@]ﬂﬂdnﬂﬂ%ﬁlz’ﬂadvlﬂﬂﬂ’mﬂ&lﬂ’]ia’]Elﬂ’]Wﬁ]’mIlliL’ﬂﬂL@E]i na

U

NANaIUIZNAUAIY 6 TIIlALLARTIIANWIENTN mJaaﬁwﬁ'sjLL@iazéﬁLLazﬁmmﬁﬂuLﬁﬂug]'mw

Yanua 10 ¢ mw‘meia:ﬁﬁ%mﬂ%‘wLﬁ&lngﬂmUuumnﬁ'maé'un”uﬁauﬂéhaﬂwﬁiwiwmaﬁ

u

A a o Ao =< a &l & a AN A o oA v a
AMNNRTITBNABINTANEN(MNMINWUAN 2) Dunauuazluuriiawilifdadonian 1w 989
a & P 9 \ o v = A @
(NINLUUAN 1)azUnAan I@ﬂgﬂ@aaw:uamwmw"twumlmmmwawalalumsmumﬂm'mu
~ ' A A& = ' ' o ' ~ A a
TagNazaauinnIwnNniInsaga luudazgrsvasmmanasdrduuasgnmnidisy(gulouifisy

1 1 1 ¢§J 1 1 rfl’ ‘ﬂl t-ﬂl A a v ‘ﬂl dl a 4:?
LL@ﬂzﬂﬁWﬂl@T%ﬂ@%)ﬁ]zgﬂq&l mw,wamzaﬂaﬂﬁwamaamnmuguazmwmuaﬂﬂmﬁm:m@mu

1o
MILUTURIWNINWLRZNNTRANAIDENIIATNITAAIUNITRONAN 2 IUAAUAD

& A A9 vo o a & A A Y
— guaanlumaifenmwilt@nsuninuuan 2 @adunniysznavldee
193884AU5znauNAaINIIANTN)
<& A A Yo [ a o‘d‘ = [ v a
— guaanlumsifienanAlEIRIunInInen 1 (@adunina19de)

[

& A A vo o o & < vl A o a
TurwaawlnnITEanANALTFIRIUNINLNUAT 2 uuvlmmil,aaﬂnﬁwiﬁﬂsaumwu@
, & , & a ' o A = @ . , =
699 Va989AUTZNBUAN9 Y 9rNa 10 ThavedudazifasaNazdnw snaradragne lun3dne
A o o oA A a & a ' <& A A wo o a
YR AW Ll @uvluwgmaaﬂum%m 10 THa FINIUADWIWNITLRANAINALTEIARTL NI
& & A A v A a & a o o a & o
LA 1 wuAa talddniTiaanniwluniniund 2 Sousasusininluninaune 1 ledu1anniy
unlunwluniniuud 2 lagauilasundainisdneanswaaanuazneaulviaumiawny
AN IR IUNINLUKE 2 Iﬁmﬂﬁq@ I@Uwmmuﬁa:muqmﬁw%wa@m6] 2p909RUIzNaUUAY
[ d' 1 =1 ] =1 a v (2 > 1 1 =
Qmanwmxlumwnmamwa@ammmau/wawa’l,a’l,umsmuuumdLmvl,@ HNAIDLNILTY AL

L v s 1 { a a 1 1 v & ¥ 1
AN TUTW @]']ﬂEI’N?Iaﬂgﬂﬂ’lWﬁI‘Iﬂ%ﬂ’]iﬂ@aﬂ\‘lﬂ‘ﬂﬁ‘wa(ﬂﬂﬂ’J’]&Jﬁx‘iWﬂI’ﬂ@]ﬂﬂ?ﬂLﬂ? ‘INVL@LLT'] §

aMuazaIn (aun19) uazduldlduaasaglugUniwdrusng



= (2
NINLUUE 1

a (2
NINLUUE 2

317 4.19 NInud 1uaz nInud 2 lFlunmmazeudninazasmsifuumah

77



a (3
NINLUUEG 1

a &
NINLUUG 2

317 4.20 nInud Tuaz nInud 2 Aldlummaseuninavasnisidulsl

78



79

a (3
NINLUKEA 1

= 6
NINLUKG 2

317 4.21 nInud 1uaz nInud 2 lElummaseuninazasanunivamai



80

a (3
NINLUKEA 1

a (3
NINLUUG 2

d' = & = (2 Al a A a a o ¢ v
51UN 4.22 NINLAUA TULAE NINLUKEG 2 ﬂlﬁluﬂ"l‘i“(]@]ﬁalla‘ﬂﬁWﬁ?la\‘l?I‘H:@‘llBGY]’J‘Y]?I%?@‘].I'Y]’NL‘Y]’]

u



81

2) HANTSANEN
dl U = a A [ 3 A v 6 = a v
Na‘nvlmrmms«?mmamwaﬁﬁ]ﬁ]mwmugumu@ammwawalﬂumimuuumaLm
ﬁaU’iﬁmmﬁwLﬁﬂmmmﬂu@jLLa@ﬂu@ﬁNﬁ 4.17

A13197 4.17 FIWIBAUNLAANTININD FATWAINEIINIANTN

PIIUGIITIUNAR8I(F14IUIN 118 AU)
. . . |lfinsas dinsav . _ |lids Jun | 51 Fudas
i nmzn Tdauld " | tsznay dszney | TR FITNT

, s  dasu oulal uay  n3 .

g auL auL @
1 24 96 48 72 12 108 12 108 12 108 84 36
2 12 108 24 96 12 108 24 96 36 84 84 36
3 0 120 12 108 12 108 0 120 12 108 72 48
4 0 120 48 72 0 120 12 108 12 108 84 36
5 72 48 0 120 12 108 48 72 12 108 84 36
6 12 108 0 120 12 108 12 108 36 84 84 36
7 0 120 36 84 24 96 24 96 24 96 84 36
8 36 84 24 96 0 120 24 96 12 108 72 48
9 12 108 48 72 24 96 24 96 36 84 84 36
10 36 84 36 84 12 108 48 72 12 108 84 36
total 204 996 426 1074** 120 1080** 228 972** 204 996 816* 384

an '

= wauandwatiitbimdymiaiifotags (prob<0.01) lagld Binomial test

* NAANADENREEANIRAR (prob<0.05) laelT Binomial test

o

{ ‘é 1 1 L
ANENINN 4.17 TILFAINANIINARAUINN Binomial test NUANNUANG1IDENINKEEN

a

!
aa 1 A % a & al A o A &a

NMIFDATZNIIMNAILANRIBNINENDI (NINLUBAN 1UBZAINNFBININATDY (NINLUKG

2) 1149 6 TA INNNITNARDUNUINNWANNAF

q

o o

° Y =< Y Aaa ' =
u‘nﬂmaﬂquwawaimaumdma WU bl

o o

atsldpAmAYNIaDARENIEY (p<0.01) uanaNUNANINATAL

% 1 v dldql QAQ‘;: o v
INUAINMIITIN T Ll Tiurin 1
o = A a v Aa o o ' o AN A P= o aa

Agsangisnalanaznduuumarinddwlduinnimaviiliffedafib i aynieaiidadnigs

(p<0.01) uazdanudnimarindiaaslznaununlasiamzitsiuiliziangWonalana:

o

wunnndmariflafietesdsznevaunadsldodrdgnisaiidedrsgagdunu (p<0.01)

% o

%ANANN awu5mf’1°maLﬁwﬁﬂfwaﬁfuﬂwlﬁqjmaawqﬁ“aw alaNazlaniINAIIMIINAanTILAL

o o a

wazigsangNanalafiazduumdunindsuununni bidsunedelidbiaymnssifadnog

v
t% £

. @ g a v =< ) A aa a P a oA
LDWNW (p<0.01) wdNINNY GWUaﬂaquﬂaqquuWGW'ﬂIﬁ] LRUNINNUIIDITUTIANUINNINIILA D

2t N UL ANINRDE (p<0.05)



82

4.9 eh;ﬂua:msaﬁﬂswwamsﬁnm
4.9.1 syluanisnaaay
- Z X o, . vo X
nnmMifnmaisildinisasdnaannimasesing g laaad
a o a o o‘ai 1 A a a 1 =3 ] v a
o miydnziiiuadanagiinauniizdaninadennuiinaladaidunaaulu
TuTUTaIggIaysznavdan 10 Tasoldunnsfiduld msfisunniandsadnagu n1ad
wWashasanudsnun nmidngussArwssalidszat MIiassTum& anuazanaugad
TN (ANUNTINN9LER) WILedae Fausaanauh masliusgasdnanus iy

W89 WaTMIUAIWATNANAITNRILINY

o M3finuEninavasfasuns 10 TaduaisismInasasuuuiliouinisudug
(Pair Comparison)lasiigiianasadduggiargmilnaduiu 118 aunuirdniwassdlsznay
19 lummiifnadaanaianalaidunaduessfiiayneada laun mavhdFan nsd
gwlal NIRRT (1030903ENILOUYK) ANNFEAINFLIBTBINIAEH (ANHNTIINI9LEY) MIdsw

WY BRZIITITNTNG

4.9.2 nsandsiona
=1 ai 2 v & 1 = v v Aa a a 1 1 =
wamwnmﬂmmm%mmﬂmimuvl,wuumamwamwalmmmﬂamagqmamwwa
a v & 1 o v v o v 1 a
walalwn T auUUNIITNSIvNIaaNNIINITI S I IRAK T unTnarinlwanunina ladan1sian
v l&l v A { Y, v Q a w
VuNaINndweY Tinaf ledanugeaaaadnuawIssuazmIAns lunans 9 nsdnen
{ { U R o U 3 U & L 0 U
T@ﬂmwnﬂummﬁﬁmmaaﬂumﬁuguawaqmuamwn,n@aau FINVIANB IURIVIAINE1 Ia A
msﬁuwuﬁaﬁ‘ﬂ%wamaaﬁuﬂﬁeiammfﬁﬂ@m6] 28198INNUNY Markus Wae Gray (1973) WU
anuwsnaladantindalunwnendaduianusuWksnUaNBIRIBeIRUZNaLA19 g TavIIN
o & & v a a a &
yadaan lwanrindid asadsznaurantnulain anutdusITimauazlSuimaddlsznaunis
FITNTANNBILAY Heerwageen Waz Orians (1986) ganudnindnNasndsznavunanaiuiidn
A o o = A AaA & e o« A A d o X
syruTanuinlwaniswalaninnindindeasatscnounantdulid 09w SFINFTI9IUH 3INNE
o . v & vk R AA A A Ao €da A a A
mﬂm’sLLam’L‘mmmwmmgaﬂwowala‘nu@1amwnmagwﬂﬂuuamwammnﬂsmmmﬂma
o & A A & A ¢ o X A \ A
uammaaaﬂﬂi:ﬂaumoﬁssw*’m@miaaaﬂﬂizﬂaumgmaﬁwuwﬂﬁﬂgaglmmazmmm

VIR U LALRZ AN B AINENNHANNFNNUTAan NI NIwala s anuwnNIsaneay

f1N&12U89 Thompson (1989) A1 “AufiTavuguaasuiusnmmyasnuluduiiidu
Usznait liduasuaaann dvu?uﬂmmﬁﬁﬂ?mmumu@@gauguﬂu&/"’nafmf@ummﬁﬁﬁm"’mm‘ﬁ'
unvaz lulugssrsvmainnluarnisiae” quallawiaziianusaandaany HaNNIAN AL
Tunssdl ﬁnﬂaumsmmz%'uw"’ufizmwmmﬁawalﬁlLLazﬁﬁﬁTﬂmagﬁﬁﬂﬁazLﬁu"l@TdﬂSﬂ%‘wmlad
ass 2 Thssninadannuisneladansauwuwmarildun msﬁﬁaﬂﬂﬂqmm:miﬁﬁﬂﬁ 5

{ v : = o ' 9 + « , @ @
ﬂ'J'];JLﬁU'JTaﬁiNL@']T 2J1N1JdLNN 615\1Naﬂ’]iﬁﬂ‘]ﬂ'q@\‘lﬂaquﬁiﬂLﬂu?qéﬁlm‘ﬂqﬂLﬂqluLm@l



83

NHINNARIUATTELNITIARUNIMII IS Tudasnnindsidanislauuaadidaudrsuselu
drenalng SnanlagalianusenaaasnunulssdngNnwuinaniwetmeainannunanelaly
milgnari Anaws wddyan (2548) wudnisnasuniefnuuaanudwidudadong
a ~ =< @ 2 o A \ a o A =] ~

W@untifianuiinaladesfisiesfgadaninawiinnadfisanifisaladluiaa

ﬂ?;\'j PNIWHUATWAT

v @
o A o [

NANNIANBNATIHHIREANADINUNATEINNTANMIBNKAE § NNSAN® lwaaiNe1d84
AUAITNNIN alwawgu%aammn@é{au (Tuaycharoen, 2005; Ulrich, 1984; Kaplan and
Kaplan, 1995) lagianizdninazasfaiondaninadaanuauionienmouaznisdguninia
Tauifarasnaninuiduilasaaiiaoinuniataassiuninasaanuinswa lalun1s@unia ving
wulunmsfnsnassfiiruny Jaduadnaninuae Usunmanlyd Ulrich (1984) lavinnsdnundnina

[ ] dl 1 Aa A [ Ed‘da a A U 1
20909986149 9 mglunmwmmamwamwawstymaq"uﬂwwmaogﬂwlﬂsawmmau,m
wiagalaun szauanuidusssumaluia n13dnsvas Ulrich (1984)"L@Twudwﬁw%'u;§ﬂmu§'a
mﬁmﬁ'ﬂumﬁluﬁuaaLﬁu%ﬁuvlﬁﬁfmzﬁmmsﬂaw‘"’sﬁaﬂmfﬁLLa:a:@Taomsmﬁaﬂndﬂ@ﬂﬁ

v 4 o AdAak ' = e oA ' o A = o a
mmimommmmuazmsmlmﬂ’ngﬂwluﬂqmagiu%amuaaaaniﬂmuwmag INNNA
@9Na172 Ulrich (1984; p. 421) 233U “Gaimdustsumanuazliualunissnsieinisthela”
#an3Nik Kaplan and Kaplan (1995) ldlwiidhiunasaslddsziindninasasinfivasean’y
WANRUIGEI LN DLNHINLAZ7I197% TAUNHANITANBIAINE1BLRAI LA LR INWININBARIINEN

v 1 d' | 6 a R a 1 lﬂl ° 1 aq/' % ] a d'dn
wiheeniduasddsznauniissiumaesianiaisadanuiviagiuiasniwinaundiwen

v . A o & ai ¢ v A A & a A < A a &
wihdwniduasdlsznavnupedassliuvniaiduinies nufanazianusuislanIntuinied
HANLATHANBWAIIANBIAINENHINUENTNIIN VI8 0N I haNRINAIIE Nan19 NI TTNEN La g

A o & 1 ~ o ' )
NURAILHA mm'];dﬂ’a gazNaInN1sUIanIneza NIt 8o sas

' =2 < A o Y& KR A A a Ao gda '
nanlasail wavainsfnmeaistldusasliiduidninavesdasbmapiveaindnade
= a 3 A = A va ° o ' v Aa
anuRInalalunistdnuunanin Fswans@nef ladanudiagdanisesnuuuniayinng
o { 1% 1% A = ' A Y a v A & o
anwuesvIInaianeianalaliaudwdunssusdulilnmaduriidaandu udadsls
= = Ao Ao o o = Ao o @A a o = < A o
Amunsfnsassididdasinalunisdnendayifenad ldainmsdnsluasadunsildan
nsdnsludesdfu@nis nsnsududslugnwiiasenadienatisasisnanisdne e

o =

€ a &
Tagamﬂuﬂiﬂﬂmmwuu’mmu



NN 5
Lt‘mmamiaammuammnﬂé’auquﬁu

N AILASNNINTINNIIN waaé’gam zﬂmwmﬁaa

=2 o A

Lﬁalﬁaa@ﬂ&Taaﬂ”m”@lqﬂi:mﬁm‘sﬂﬂmmsaaﬂmemwrm IAUNERULNDRILFINNIILEAT

v A @ K

wh ATpdsldlauaumimamsssnuuugiiviaiusswamanasgiumariif ldnnmsdszauns

U

MIANBNABAR wndnssunsdszneufanisunenmsvaddgieny aasnantladunlianiwade
muﬁumaa@gdmqlum@r‘qmulﬁad LD LA NI AL BINIINITE O NLL L LR WA WINIILAN D
% U 1 = (3 1l o < 1 o [ ] [
anutatan 191 ladnedslautsnisiisuwesanidn 2 duiaw ’Lumummﬂumia;ﬂ WA
NFANEIAINAIITIIG Y FINN 2 ﬁ]:LﬂummamLmeamﬁ?ﬂ%'uﬂ;amaL‘ﬁﬁLﬁadua%umi

ﬂizﬂaﬂﬁ%ﬂi‘im‘ﬂ’]dﬂ’]ﬂ“ﬂa\‘]g@jda"liqu@Elﬁ‘i"lElazLaEl@“lla\‘]ﬂ"l‘iﬁﬂH"I@y\‘lﬁ

a o @ { [ % a § 1 a [
5.1 ﬁ?ﬂll%?ﬂﬂﬁ"lﬂm‘,LﬁaLT.I%LL%'J‘YI']\‘]GLHWGN%']NH']WLlﬁﬂgaﬂﬂﬁitﬂ%!,ﬁaﬁ\‘lLﬁi&lﬂ']‘i‘ﬂ"l

ﬁ%ﬂii&dﬂ’lﬁl%aﬂEl'lﬂ'li'ili]dﬁ;l:iﬁ\‘iﬂ’lﬁﬂ%wl(ﬂtﬁﬂﬁ

5.1.1 wqanﬁ&lm‘sl,aw,l,azmsﬂ‘sznau'ﬁ%nﬁumamwaaé’gamq‘lummﬁm

] ]
a A

Namimiﬁﬂquamiumiﬁﬂﬁamimaa@gamgﬂmm"ﬁmﬁ'umiw‘iu 5 1238 laun

o v

mmﬁlumﬂﬁu i:ﬂ:nmlumn@u 'Nmﬂitﬁ\‘]ﬂﬁluﬂ”l‘il,a% muwmu:ﬁ;‘}lgamgw'mﬁ'umi

q

o A

Lﬁul,ﬁavl,ﬂﬁ']ﬁfﬂnsiwuaﬂﬁmuazﬁaa‘imwﬁwammmawq@nﬁwmuaumaa;jmamq R1U1ID

=2 v A

sydwanisdnmlaash
o WOANTINMILAUYBILFIDN A NUFUNUTALANHAZNIATHINIUAZFIANYDY
ﬂi:mﬂﬂiﬂﬁju@]”aasiﬂaimUwud’mz\ju;jgamqﬁmﬂmfﬂoa:ﬁumiﬁmaamiv‘h
fanssumauanaiasuinninwaey wasinaduldiaaiunedrs gunniwe

gt

o dmngdulngifansaunmadismadunnis dgsengwandgdumwlinuas
MAAUIIANIUNATIY UaziFiangNiigunwdunniinsianednies 3 aide

Uaw LLazﬁgmfmﬁmmﬁmiLﬁuashoﬁ?amé’ﬂmﬁam A3d



85

v

o ' ' a ' A & A A = a P
° ggamqmulmymimumnmw 30 wifidaniy Hgsengiiigrninauazauini
LW IENNAZLEUNINATT 30 WINGaATI

%

o Jandumdidyaimaduniizaingudgiongdiulng Aenmiaduniauie

ﬁﬁmiwﬁmiw”ﬂciaumiau’h n13a ﬂﬂﬁ’lﬁ:‘iﬂ’lULLﬂZﬂW?LauLﬁavLﬂ%aﬂl [l

o dyiogaulngldnisidunisgdunnduginnuninausi laggduuunis

'
a =}

W@unenldganlngfasnoudainar uazduwilinvasnnuaunusnussla

HE mﬂqﬁﬁiﬁUVI,@T@iauﬁﬂw‘iwﬂ%mﬂixﬁ‘hmaLLazLLﬁﬂ%ﬁ'm.iaﬂﬂ%’dﬂdﬁ ngawﬁﬁ
£ 3

SRR u,azLmﬂ%ﬁfmﬂumuwmmﬁ@\ﬁ a qlﬁmn"’umuﬁumﬂﬁq@ém{u

U
Y A

=) ra
pdqqmmmqmmwvlmmﬂ

9

1 o 1

o Wrianyngualatadulngiiadnauiasldeanluirfanssuuantiuaeng
\WWeawe Tadnandnansznudennudasmaduvesgiangdiulngiudadym
g2 Feanumanmsiiuwliunazlaiunansznunndymgunnainniune

a

wijd luwvandaiiandnansznudaanudasmimudusaiggiongnandgoin

[

ﬁaﬂfwa&ﬂ’iﬂﬂﬂﬁﬂﬂﬂ?ﬁ&l’mﬂ’j’]%q&ﬂ’]E‘rlﬂEl

a 1

5.1.2 ﬂ%ﬁ'ﬂﬁﬁ%ﬂﬁwamam‘stamlaaé’gamﬂummﬁao

[ Adn a '

= a v A v 1 w [ 1
NMIANET38N N ﬂﬁwa@amimumaogqomqiummuaavlﬂLmaﬁmUaamﬂu 2 ﬂQ&I

' ' I o Aa a ' =S a v v
lﬁf].lu mg;uu,iﬂLﬂuﬂ’mwuNam:ﬂulmmamammwawalﬂumnwmaa;ﬁamq sznavaiy

ngutadudnan 3 dwldun Tadpnlidgeengnaniasinmadu Tadefidnansznudaanuian

ﬂaaﬂﬁ'ﬂmaa@amq LLazﬁ%”ﬂﬁLﬂuqﬂaﬁﬂ@iammﬁmlaaﬁgamqmjuﬁ 2 1A NTIFILFEIY

mm‘ﬁawalﬂumuﬁwm@gomq ﬂszﬂawﬁUﬂéjwﬂﬁ]ﬁ]”sladﬁﬂi:ﬂau 2 ¢ e Tavaann

%

& A o o Ao ¢ = &
aﬂﬂﬂizﬂﬂu"qw"ﬁul,uaﬂLLazﬂ‘ﬂﬁ]ﬂ@’]uﬂ'ﬁ’]Nﬂ’]NLLaz{]N'ﬂﬁua’]N']iﬂﬁ?ﬂ“ﬂﬂ"ﬁﬁﬂ‘]ﬂq@\‘]u

o Ao Y A A A Aa A A & o ' = o
° ﬁﬁ]ﬁ]mm‘lvxEgamqamamammsmu‘ngmaaﬂLﬂuau@mmﬂwmwmsumoL'm
a ci ] ni %] ni A VU & -5 o ci =
LLa:mamuﬂ"Lm:mﬂmnmgm ﬂmwgmaanlmﬂuamuw 2 Mmildymgunw
o A A I o o A A o o o ' '
LLa:ﬁﬁ]ﬁmﬂgmaamﬂuau@uw 3 Aadwiauanulasany ggomqmﬂmy
gelianuannudymiainasan
o Ao 7 A R ' o A A o A A A
° ﬂ“ﬁmmmlﬁggamql,ﬂ@mmgaﬂ"luﬂaamwsaummnmlumsmuwgmaaﬂ
mnﬁq@l,ﬂué"u@”ul,lsﬂvlﬁl,l,ﬁ mwnéﬁﬁnﬂaqu”ﬁmqmmnmnmﬂﬁq@ T8989V A
ﬂﬂiﬂé’ﬂﬁ]i;ﬁ"’ml,l,a:%'ﬂ&?u ANTI39317 I NNIINAINIIRULASNNTTN N DU

1 dl v A Q
dnaziunuasslnalfuIn



86

° ﬁﬁlﬁl"'ﬂﬁlﬂuqﬂaﬁﬂ@iamilﬁmaaggaaﬁqiuwmﬁaa 4 17238 launansme
MUATWNNILNT RIS IUIIANNRLAINLALANTLANAANTI RATWLIARAUD I LAS
FUNWIBINFIDN wmfﬂamwLn@é“awﬂuuﬁﬁwfwa@iaﬂ"mﬁwuaa;jfgamﬂqqaﬂdw
AWK Y TDININIADANHIENIINILAINNILAK FISWIBANNREAINUAzTY
vanfiensdanudmayludraun 3 luvaendymgunwiinansznudaniaan
VBINFIDNHEINING 11D )

uUu 9q
=2 o & ' A = ' a o ' o
° ﬂ’]‘a‘ﬂﬂ‘]ﬂ’]ﬁﬁ]ﬁ]Uﬂdﬂﬂi:ﬂﬂ'ﬂﬂaEI‘YILﬂ%ﬂqﬂﬁiiﬂ(ﬂaﬂﬁ‘iL@‘l«LTaGQQGQ’]Uﬂ%LL@lﬂZ(ﬂ’]%
Wuiwﬂaﬁ‘ﬂﬁLﬂuqﬂaﬁﬂﬁmmﬂmwmalﬁmﬁwaoggamquﬂﬁq@ﬁam‘iﬁaa
=Y z U QI o =Y (% { [
LABAURIWIUADY IWATWFISIWILAIURZAINUAZNITUANAANIITA N %
~ A AAd o AN A A A o o A
qﬂaﬁﬂmmq@ﬂams”luunmwn FNIWaINAN b ALazd nawA WL wiTa9aN
Lﬂuqﬂaﬁﬂ@ia;ﬁqmquwnﬁqwiuﬁmamwLn@ﬁamuu ﬂaé’mﬁwuqmmwﬁlﬂu

qﬂaiiﬂ@iamnﬁumnﬁq@ﬁaiwmya’auu,a VAR DN

~ = x> = o A \ a XY ~ a & 4
° mmaauaWﬁﬁim:wiﬂauwuLﬂuﬁﬁ]ammammsaﬂwgamqumsmumnmuwgﬂ
WWaniduauauwsn la ﬂmsﬁa’mmmsmzﬁlﬂ&Tﬁmﬁuﬁﬂﬁ’@qamqﬁm’m
o A a & A ~ = o A
daanmaniaunnndn thasnndawmansasiduianunsdaions 17228 TI 8
' a I P A & A A & e A Ay @
aaLawlmﬁamqwmsmumnmwﬂgﬂLaaﬂLﬂuau@uaadﬂamsmmmLLa:@]m@
U Y Aaa a % 6 a % niu ' a V% a a 4:? tﬂl
Tnatiu mimamﬂﬂuﬁssmmﬂ%smmUaomml%;dgamqwm‘smumﬂmuﬂ

=) [ s >
gmaamﬂuau@umw

a I'4 ¥ [ ¢ 1 % q'q ] a
5.1.3 N15LATITHAMINTNAWD T 9TReNdnanIznuananIstanuaznislsznay

NANITNNIN ﬂmaaé’gamq

e WANITALATITHAMUFURUEIZWI TSR NaN sz NUAE NI WA a5z naY
ﬁammuaﬂﬁmmaa;ﬁgamqmmma;ﬂvlﬁ bl

) ﬁaa‘i’mmoﬁmé’nwmzmamﬂmwmdLﬁwfuﬁﬁﬂ%wa@iamuﬂuqﬂaﬁﬂ‘lumi
Wwunanaeddgiangainalinsdaynsaiiediags Tasfinstuszninaouiu
Lﬂuﬁ'ﬂﬁ?’ﬂmammwwﬁﬂuqﬂmwﬁqa

o TASHNITIUNTUANAANILAZEIBIWIBANUREAINNFN BT NS nadonts
dugasralumaidumahaasfgeangaddisddymiaiidadiog aufinng
IaRkIn N IuTasan19ewIN sU NAIANILa I81WIBANNFEAINNIITAT

Lﬂuqﬂaﬁﬂﬁq@ Ja9adu1Ae nThidiauannsLasMITIaNIINIaL



87

@
]

) ﬁﬁ]ﬁ‘i’ﬂmoﬁ’mé'ﬂwmzwmmUmwmoLﬁwuuﬁﬁﬂfwasiamil,ﬂuqﬂaﬁﬂlumi
WWunainvesdgengadlinssayniaife g Tagfinsfiomealiduazd
ﬂi"mfmﬂuﬂm”ﬂmaﬁmamwLn@ﬁawmuﬁﬁﬁlﬂuaﬂaﬁﬂ

) ﬁﬁmﬂmamua"umwuuwamwamamitﬂuaﬂaﬁﬂhmimumameawmaw
atliAYMIaifainag I@wﬂﬁmuam"l,u"lmmuﬁ% Umamummwn

Lﬂuqﬂaﬁﬂﬂq@

Aa A o 3 a o ¢
5.1.4 aN5WALITHBIAUILNAUFNTNUINA DADWWUAZYNN A
a a s v a v 1 a &
nmafinmantwasasfadvannwiadenuaziinadgurudaanuiwalalunafugs
Jufanssumimaneuenanansfidaguasgiangaansnayddszidundan ldaad

e wamiAnEtaisad g Minazdidninadaanuianalalumaduuumariiuaas
lﬁLﬁm'}ﬂfa25'5?11\1;3ﬁﬁ'ﬂﬁﬁmazﬁSwfwa@iam’mﬁawasl,wiaé'ﬂwmwaamuﬁﬁ
Usznaudly 10 aelaunnisdanls msﬁs’mam%a%ﬁamﬂﬂﬂ@‘w n1si

A 6 ] =1 Y A Y] % Aa a
wWashiaianudinuu nsdnauazNowsso laidseau nsidisysum@ ana
ALAINALNBVBINAN (ANUNTINMALER) Aniuazdag Fuvaimiari mad

PuR0IT9aUK N13UINTwNe9 wazNISTAIURINNANINEILY

= a a o & v o  aa a a = !

o m3dnwaniwazaItaiuny 10 JadudreiinmmasssuuuilIouneuiug

(Pair Comparison)lauiifirunasasiduggiatgrrlnoduan 118 auwuin

antwassdlsznauasg lunwninadannuiinelaidumaduwesnslinosan
aa V| v v A o A o 9 A A S A

n9aid laun mariddsu nsiduld nsinns (eaJesdsznaunun) A

RZANFLIYVDINWLAY (AMUNININIILEAK) NIIRTULN UALIIDITUTNG



88

5.2 !,me"mmiaammuamwwmé’auﬁqmjmﬁaaLﬁaeiam‘%u'ﬁanssumamwaaé’gomq
= I 2 A o =2 A & v ' o

AU LIAINANITAN BN LAAINNITANBITINTINUALILATIZH ayalummu #ANINNIY
sansnlfidudayaiugiulunmdnmidvluduiineitasnunissenuuuaninuiadanguouwd
ﬁavdma’%umnﬁumaa;ggamqvl,@i”asi’mmmzamiavl,ml,ﬁa {Tamminﬂizqﬂ@l‘lﬁﬂuummﬂums
maLLNuw‘"@umﬂ%’uﬂgmmmwLLa:mmgmmaa‘maLﬁﬂuﬂszmavlmlﬁﬁmﬁ UFDAARBINY
o A o [ & 4 [ °
ANBIUTNYANTTNANNFDINTITVBIUITTITULAZFDIUATNIRIANNIND Y waziNalinTinag

msﬁﬂmvlﬂﬂiwqﬂ@slﬂumimLa%uﬂ’]ﬂ%muﬁﬁvlﬁ athadugusr ;ﬁa”mﬁo"lﬁ LRWALWINIINIT

(7
[

w”@umamwLn@ﬁau"qmmm:LémmamiLﬁuwT’]ﬁ"L@Tﬁ]’mmsﬂszmuwaﬁVL@Tmﬂmsﬁﬂm‘lumaﬁ

A v A, o A
"’.ﬁ\ﬁﬂ’]&ﬂiﬂﬁ?ﬂvl,@l,ﬂu 3 WINNNTIATYND

[%) a % q o €A Y
5.2.1 ﬂ']iﬂi'ﬂll?\? I,L%'Jﬂﬂfl%ﬂ']‘i'l'w NILN DTN Lﬁaaanfa [1Mh74%212] ﬂ"lii%ﬂi&tﬂ‘ﬁ%ﬂ%igﬂﬂ

A4 4
?‘EN%%LLE“ NN

wwrdalunisadndasfiiuldldarumunmsdisuudasvesaniwnisoinig
ﬁi:mn{[@ﬂﬂﬁil,ﬁuifumaaggaaﬁq Fodunguiszmnsnideinamsdumenimlaans
L’%iawaamﬂﬁumaﬁﬁaﬁuagjﬂ"'umilﬁul,l,aw%misnmm‘smx MIAATEHRINRZT DI MUA NS
ldndulnaagurwiesisniauuny nuideimuansldnauluae sulvgdsdnsimua
nsaumslEnausgenineg ianuimdgiunsmuauanuniwinlie %ilus:m”uvl,xil,ﬁuﬂiﬁﬁ
suqulagdarivuauaznmsniuaudszneufisnssuuedssnniigananssnudeanniiason
nsaganee Setamnualuansuzdinann lmunsassunldifuuuunaana uawiu
ﬁm"’aﬁﬁmwm%’m”mu@iamiw‘"wmamwLLa@a”auqu"}juﬁmm:au@iamiﬁ'@WmaLVT’] wONIINALY
limansnmuqunislinduldagrefidszimiam i liifamsiamdiauwwunszdanszans il
AudnaIguTULaz i u dTnssuiitaen 1alassinsnuuuasmaaRnmunzay vinlw
mysassugurwdasduwrihdanuduldldiasann uaﬂmﬂﬁﬁhﬁﬂﬁqumﬂ@ﬂdaulwtgé'l'a‘*um

LAIN NN TN I FN WIS amgmuﬁ AN RUNI b3z AULE 8 9Lk Tz aUN W

mMsnaslanzlanziuinslusnsazsasmssarindslassmsssnuuugurwiiasmse
mMsWaagIRisLmNIMINananwwase g Tuiinseungufasansduiadasuas
dunseanuungumwfiaslaslianuidynudamunuamslédanlugnszaunilussaun
sraungiiuuazszauulasfidu §n13sunnLazaanUUUTIDIARBLATN L AR LAz
snWnedaNmMunaNMIsanuULTNTIL 9 TININRITANfianuRaIInA BNsFIANLA:
aunguensg laglanizdgeany wansanwiitldusasliiiniinmsidunsvesdgeenglu

amwLn@ﬁi’au"gmmﬁaau,aﬂmnazﬁmwué’uw”uﬁn“uﬁ'nwmﬂma {3199 Elﬂ']WLLﬂtﬂ']‘Slfﬁuﬁ



89

muluguswdasumdiianuduiusiuansuzmnaiaisgia Fauvesiunindis misanuuy
sTuUIUMLAEMaduINasETI M IlEMaawLazAanITumImMsvadzianydududasande
MINMIURNBAAWITIB e enaluszalilasuazszaunnn laodtadodayfanisasnaniy
' A 1 v v o o 6 wdy A a A A =
datfaspasrzuulasinamamldiienusunusnunmslsinnuazianssunisluwdasieruis
anudaiiaanuduuumaduniuuuaug lasewizedebsszusruiimsraalsiniam

v v g { d 1 a 1 g { é
IWasauaguidhfianuiinisludasuazananinifoudan1iduniiszniafun $991nwan
nIANIEWIITNNIARN IR g A NUFNRUSAUAN BN IATEg NALAzRIAN AT
woiAyneda lasggiagniingldiaszlasmslzdmannnhidineldgond amuns

o o & daa =2 1 v =3 ' v = A a va v a

MR ARANRN TN fngulszmndgianyismsiaiunmmmannnaaaiuliiinglinau
WUUNRUNENS (Mixed Use) Insnaimnanluansmeaausin (Compact City) v lwanansawdnie
AuduazuInIang g Ndudediadsziriuldaonadu dlassinesaasmsmeiidaudany
MILAlaazaIN

5.2.2 ﬂ']iﬁ’ﬁu%'laﬂ'lwu')ﬂgaﬂiga\l?f%ﬂ']Elsl(;fﬂsa‘uLL%']aﬂﬂ']iaaﬂLLUﬁJq&J?j%Lﬁad
= A o v & a @ ~ v o & a
Naﬂ']iﬂﬂ']ﬂ"]'ﬂv[,@LLﬁ@GIﬁL%u')WﬂW?L@uLVmTadﬂ§$°ﬁq°ﬁuuaﬂ‘ﬂ7ﬂ"ﬂ$3\]'ﬂ'J’]ﬂJﬁNW%ﬁﬂ‘]J

ATLAN B TLDIUTTTINTUAD HIUAMNFUN WD ENIRINUAN B LATIRTINNIINENIWLAZNT b

9 U

NWNAN Ulmgmmﬁaa NINAUIFATNLIARANLNAFILRINNITLTN9L T D udadadan g

NI WLTIU LU NI LT AULE 89097 e NE1INILAIT A UULAZ NI TN WITZALNUN La e

a v

3\1\‘] BN INAWIANLBINIINITaEN LLUU?N%%ﬁﬁGLﬁ%MﬂW?L@%L‘Y]’] ﬁ]’]ﬂNaﬂ’]iﬁﬂ H’]'ﬂzLﬁuvL@T’jﬁ

a 1 a

thivasddnaudunseenuuurusuildasuazfaidupivietiidninadangdnssuniaidu

A A

whaasdgseny lasdemduiidzmningudtadaldanuidguinigadedzidudiuany

wn A

ﬂ'l’]&lﬂfs"lfﬂ’]ﬂaU@]Lﬁ@l‘ﬂWﬂ?ﬂ’]ﬂ‘JﬂN’]ﬂ‘ﬂq@ JBININN fa ﬂ’]iﬂﬁ"ﬂ%ié}%ﬁﬂuﬂtaﬂﬁu ANTININ I(ﬂﬂ

q

lusazinmsnaanmisuuaznmtiunuuiianudaglnaifsnu quawasdunilasiamiznis
dt&l A v v s tﬂl v v o N 1 ﬁ. v v e
fdsUnaquuniaduldwsuduiedendgiongldanuddyiduednigs iialdaeandasnu
{ a &/ Qs v { 1 1 a a o
T NAATULUININ IR FN NI TN TN TUNLANNZEN AN TFIETUNTLARTIAITI

v %

aﬁﬁnimﬁsﬁﬂammﬂizqﬂ@?’l,‘*ﬁazhomm:au TauTuuwInNi9asdh

} YR >
1) MIasTANNIandaaans
uanINNMINUHBMITENAUlRTanumanzauudy nannseenuuutnswdadaudu
wnuiaylunmsivanuiandaeanslinuaunandoegluguruislunsdivesanudasanis

MNQUARGIINNITINATUAZATYINTIN M3dl IWdasadnaluniainasfnaztisiinanuian



90

[ o v v A a A 9/“3{/ 4:1 é’ 4:1
Uaaansy Vlﬁlﬁﬂiﬁ\‘]ﬂ’lﬂq&lﬂﬁ]ﬂﬁﬁuﬂ’]U%ﬂﬂﬂ’]ﬂ’]i mahwu‘ﬂmm‘im:mﬂmu El]‘ﬂ 5.6 LLRG

v

a > 1 1 U ‘:’I s A ‘é 1 1 U a Qq//
LWININNIAAAI INFaIrI9 e ﬂi“ﬁLmVanuumagmu Fetroaadltinglunisfaad

ﬂﬁﬁ]"liﬁﬂl%ﬂ’li@ﬁ]ﬂ LY Lﬁ'aa%“’mm’mﬂaa@ﬁ'ﬂlumilﬁmﬁwmﬂqu’“@memwnswsﬁ

o =)

CRRIRL ﬂ’J’]&lLL@]ﬂ@i’lGl%ﬂ’lﬁLﬂﬁﬂ%“ﬂaGﬂ% ANNADINITVAIABNNNT TZUEN NV DINNTIY

[

]
=

AMUL5ITDINITINDT KU INITIVY ANUNIINIIT FINNIA wasnluwaliunazd
o @ & A o @A A ad A = . . '
anudaganduiies glulagiuifeinaiaitnintiorzaannuiisn (Traffic Caiming) L4
nmailAlaunuuuauas msldiagiuauunages: mildadou nseanuuunapivial a1
{ A 1 U =) 1 o
uaadlu3LN 5.7-5.8 T991NN13ANBIVEI FHA (2003) wuiimslfinaiiaszasanuiiisntie
v = A o lﬂl v a v &’ t&/
Tanuisalunisenessass waziidiwiunaldmeawduyinanndu wananiniseanngnang
= a Y o o o A a vda o aa
nmInuguANATIIafgeandainuansuznERRALssinsanslsnaudnduuuwinimd
o o A \ o a an A v A v @ o o '
AnuiAyNIzivaasanaiaguaug saduladsiggeongienuddgyluuivainiadu
dodnalumaauluaarurudesludauun wenanitludsziauuasmslddyyinlnazdas

=) = a v é v U a 1 0;
wmimwﬁamwLiﬂumimumaagga mqqm:@1aahmmlumsmumnm’mum"l,ﬂ

dl a Qq/’ o e a v
;nJ‘n 5.1 LL%’JYI’Nﬂ’]S@@I@NVLW FIRILNILQ LN



91

v

LWININITBNLULINaANNLaaaNE gﬁﬂ’)iﬂiﬂ‘ﬂﬂQl]ﬂ’]ﬁwkuﬂﬂﬂm’w\lﬂ’]\ﬁLﬁﬁLﬁ'le%

%

mmsmao%’umﬂ‘*ﬁﬂiﬂwﬁmaaﬂswwunﬂmju (Universal Design) fi%ananAgIe1euaae

v o o

2 eda 2 a A ' = aa & < & va &
S’J&m\‘lg kN aﬁ]’]ﬂ@]luﬂﬁlil’ﬂaauﬂﬂuﬁ] LW AN fAINUAIIN JIUNITIDLYUNNNIILRSLAND DU

u

o @ A

U130 leatstlaaans lagduwinisngemda

72

=} Qs a v cl. £ L
- dnsUspdpsfiameldfienuaduaue laszdy
- lffaspallﬁuﬁﬁﬂuuuu ﬁﬁwﬁﬁﬁ‘hi§uLLaz"LaJm§mi:auLﬁuvLﬂ A13NNNT
dl a v Qs di =1 dl > 2!1 a
wWasuAntiaglavsiinafouszaunuia
P o o A ~ o A @ A A A = )
- IMIRAYININAaUSII NN TaNdanunkuRIaLda i1 Ao wIza U
lagaNNAATUN T URINNTOLARBUN LAAITLAILAY 8.33% W38 1:12 (Watson, D. and Crosbie,
a o o | = o v L% | a
J.M. 2004) dazfianuninsvasneaalidinit 0.90 was wnidulaaisliianuaasiulinie

2%

nanlaaudanLEnn

,\ Furleeneding doyoyrndln

v k2 ﬁ’l d‘ o
Ugnsiuldinunium

@

@

UM 5.2 wwanamadsudinamethadsudymetie dyanadn danduldwuinuom

u



92

dl U a v val tﬂl 1 U
Ell?l 5.3 LL‘W]‘Y]’Nﬂ']il]i‘]J‘lJ?x‘]‘]JSL')ﬂWl’“Ix‘]‘ll"l&llﬂ&Wﬂx‘]ﬂ"l@lLWﬂﬂ@ﬂ’ﬂN(ﬂ’]diZ%’l’N

sraUNAInuuLas N Las I s ol

2) N1YAaLiasnaslaveTngLEwNIg

2 v & oA o A o o v & A

NAMIANHILEAsIAARINANNdaLhasasawmaninlam st feaanunas guiuly
agndazarnidulavadannNinaniznudang@nIsunisausad ERERH Tua @ oInuIzazng

a a = % c‘d 1 = a v 1 = > Q;
sl,umimumLﬂuﬂﬁ]ﬁmmNam:‘nmammwowalﬂunwmmaaQqamqmummnu Taonall
o @ ' A o o v o o A @ o
u,m's:@umwmaLuadunummauwuﬁﬂus:mma‘lumsmu"lﬂmfgwmyﬂmﬂmalﬂ‘l@ I@mg'ﬂ
o o A % oA o a A A % o A&
lmauma"nm:@umaamwmaLuaogwﬂw‘[amaﬂ%mﬂﬂmfgwmvﬂmm’mmm:ﬂmmﬂau
[-% v a v g 1 4 1 v v
89 I LA NWARINIIDLAD NLAUNIILAR LANINT® ANNG LT IU091ATITLLFWNIILTIN
gansadszidunldnnsiwandwnm el lunuwn szauvasanuaaiiosvaddun1idns guazns
T AAa A A \ a g [ ' A o o A
VI,aJaJaoﬂ@mwamﬂuqﬂaﬁﬂ@amimu PONINNHITAVVBIAINGADLHDIVAILFUNIIOIN
mmé’uw”uﬁn”m‘hmumuwnimLﬁumaﬁﬁmm@iaLﬁaagaﬁ'ﬂLﬂuLﬂuLﬁumaﬁﬁmqwmLwi,u

1 3 J Q { 1 a a s {

289N1ILENNINUAZITIID WA BT T UTITVNTNANTZNUABNANITUATLAUAINUEAI LUK
NNIANEN @”aﬁ'umﬂuaammuLﬁumaﬁﬁmwmial,ﬁawamﬁumaﬁ‘i%ﬂuﬁaaﬁwﬁoﬁagﬂLLuwaa
nuuﬁmfﬂLfluqﬂassmiaﬂ’miwﬁuﬁumoLﬁwaacﬂ“gomq LT ANEIA DWW bIANISULEN N9

g ] ] é £ 1 4 U { v o e
MIaarIuTaIN19Ta bl nIanunswalng TInsaeanudaliasreaFuneanlddadinale
anwmeidnludasandauwIn1inITaaNLUUTIUATYWY LTWNITaaNLULNIITIN NN LI
o v U va A v U 1 v a
1w %?amﬂmLflumwaﬂﬁmaaamlmmmggjamqawmsnlﬂmwnma:wwuaaﬂ nIMinaie

mMyganuuUNNTI8lunNTannNTIveIsa LIudn (Southworth and Ben-Joseph, 2003, 2004)



93

HANIINNITADLHAINBTZAIVINLFUNIIIBAUNLED LRWNILNINLANIZFNAITTILRILRINNNT
a a 1 > d‘i/ dl a di ﬂq: v di @ Aada a
L@umwwaﬂuwmmnmaue]mlw,l,axuaﬂqumumslmimaﬂmnmﬁmimumagﬂLLmJ

S‘HI@]EJ LBWIZNNIRTIIANLTD EJIEI\‘]ﬂyiJﬁtiJfU‘IJ%E‘i\‘] CRERI ﬂ’]?’i]u@liﬁﬁﬁﬂ’]ﬁ%%a?@’% ae3n B %ﬂ%

o o A

Wumadwriduladuimdgndissasiunadaurh lasfiszozszniaamiiniathongandas

Vl,&iag’ﬁwﬂ”mmﬁuvlﬂmmmLﬁuvl@”lmw:nm 5- 10 WINWIDIZHENILULAY 200 LUATIZHZHI

1
@

1 v vV a L= v v &/ =)
maofhqumnﬁaumazmminmms:@;u‘lvxm@msamﬂsmum"l,@mﬂmu MIANEINGANTTY
mn@maaﬂizmmﬂuﬁuﬁﬂ;amwumumuazuqu%wudﬁ:ﬂznmﬁ‘l"ﬁ’lumslﬁuﬁ 15vmny

1 % 1 d! % =3 ni A =} %] 6 a
ﬂqumamwasmggamqwowalamﬂﬂq@ﬂa 5 W1 (WA NIDITIUDAUALWINIITIE NI

L9317y, 2552)

3) MINHWIADBATNLEWN LAY

=2 K

NNTaaNLUUMILTNGad L faanzan el Lol TRa s UGN L8 LA LIAIN

Southworth and Lynch (1974) laauidumavif lisduannfigadenaviswwldioun

@ A a

Aa o A o o o a o o \ =K% v A
NUAMUNIININA AN UL BLFUEIY INITITIALAY UTDINLAUIDRALTDIN VLNN@]‘%VLN E

v
o @

UAN1IZNDINA LT9AS Taulaasaswialng dnedrautesnialdiniediy dnsiaaas

o

o P a = A oo ' a o Aa ~
ﬂqujﬂﬂqquaz@]qnﬂvLNLﬂuszLUElll NaVIMINIDLYHaUeITAADNITLAL NIININLABNINAIT

q q
U

o LY Y a Aad a o a A ~ v A
aﬂ‘]ﬂ'mgﬂlﬂﬂ?—]Naz@?ﬂuazﬂﬂﬂ@].ﬂUl%ﬂ’]il,@u JNWNUHIIRALIYD VLNE‘]% AAIMUNINNNLANICTY

q

asi’mﬁaﬂmil,ﬁmwa@iamuﬁumuﬁ’uvlﬁa:mﬂ ﬂ%aﬁ']u’liﬂl,aul,ﬂ%ﬂ@:ll 2-3 ﬂuvlﬁ ﬂb\‘]ﬂﬂq?

v Y =] A o v 4 vdA v o w a a A
mumm*mamﬁﬂiw‘ﬂ%‘im@Lwamuaﬂﬂmuamaﬂlmmg JUIMNANIINIILAIUN 1N
uaﬂLﬁﬁaqﬂQqﬂP&/@jﬂaqq L°ﬁu ﬂuﬁﬂ’]i ﬂ’)iﬂq’@qqﬂaﬂéqujﬂﬂ]quﬁz(ﬂ]ﬂuuﬂ’]ﬂLﬁﬁ L°]jlu %]v[qﬂj?qrqur

o %

LR R g}”’lﬂmﬂﬁamammmu ﬁaa”l,&iﬁm’;’mtﬂuqﬂmiﬂ@iamnau%‘%amﬁmnuu NfA7Y

Py YR o ' A o a & & A4
AR dw LatwaTalwIuLn dunstisdndasaudwrinanaawnldonmeasaiulsziaund
Hanenudanaauidueinigs wenanhnsanueaniagi TN A LINNIINI8 8 NANLEWN
WwusngaduanasnmInseanuuuiTIenIsIETug AWNaTNLAzaaN R UALYATEwINITT

LRZALLAWLNN



E’_

5UN 5.4 LmeamsU%’uﬂgomaLﬁwlummLﬁaau%nmqwu@m@ﬂﬂmnfm

u

311 5.5 Lmeomsﬂ%'mJﬁ;amaLﬁﬂuﬂmﬁag’mﬁ'ﬂ"qmumm@mﬂm%@

94



95

3 A o ¢
4) Lm'amamiaanu,fu1.|aaﬂﬂ‘sznauguﬂﬁun%mmzmotﬁ'ﬁ

NANIANBILEAS I3 naUnI a1l NI N INARDWUULIZNSHN T ENTWadanIN Y

U

[
<

wawalalwdunmunidanuiaydenidaduladens anuansd@nmdgeengdinlngacld

a o

o @ o & ea & A @ . a @
ﬂ'l'HJﬁ?ﬂ@ﬂﬂﬂﬁﬂﬂiZﬂﬂUﬂ?ﬂﬂN“ﬂﬂuﬂLﬂ%W’HWiivaN (Softscape) I@]EJL%W’WSEHGUG@]‘HVLN

U

o g

mnndwaﬁﬂsznaumagﬁww Mduo1ans wIanuasiaiaslszauaws nsanwaninavad

o e

ﬁm’"amagﬁwﬁuwﬁ@iammﬁawalﬂumﬂﬁ’muﬁ’]LLa@ﬂﬁLﬁudﬂ A b HANRFUNBIAUAIN
=3 ] A o ) a o A =) =y 1 = v = s s
Wa‘walﬁ]amawuﬂmﬂmua:mmmuaﬂﬁwamam’mwawalalumamﬁqaLﬂuau@u 2 599970017

[

v
o o e a

Unnguasdsfasin asumavampivadauuuazmariidsaislianusulanunsanuedani

o v

€ v v AL A a a [ a ' v v a U2
A ’JE]@I%VL&I %’Wﬂ&lW%Y}L‘WEJGWﬂuiLim%’s&JNﬂ%%aﬂ"ﬂ&lﬂ’ﬁ@mLL@IG@]’]EIVLEJﬂ§$@1JLLﬂ$ﬂ%']N1ﬁQ.‘I’1
d' [l n' R < a d! =S a v . £ v & 1
‘]N"ilz"]nULW&IQ’N&JE&T]L?J%‘ETS&I"H'WI PIIINNITAN®IILVDY Nardi (2001) UGLL&@]GI‘HL%%’NT’]’W

anueenAriainuuda HWTNIT DAL AL Litunazvinlwaua usn T 897 pAANILAagLALHA @;’me

Y A

A kg o \ \ v o & et

1309 uaﬂﬁnﬂumsﬂg}ﬂmuvmmwﬂiﬂwﬂuuwaamimﬂ@@ﬁnumﬁnmiuauvl,@aaﬂ"lﬂmml,ﬂu
o 04 a = =2 . . ' v o I3

sungidyaIMIianiziiawnizan MIAn¥Ived Mike McAliney (1993) wuiieduldflaida

s 1 s 6V 6 YR 6 1
aﬂmmsnmﬂ@@mumsﬁmiuauvl,@aaﬂvlfmﬂl@m 48 Uanaeall

A =

[ a A 6 Aa 6
1agandsznisniinaainesiiaes

[

v v 3 6 a 6
%ﬂﬂﬁ]'ﬁﬂ@luvL&JLLa’] gdadTznauniIsnina

I

4 o
N
U
A o ) et [3 & o o ' ' < (% = v =)
LATDIUTZAUDN W LT gﬂﬂiﬂWﬂLLﬂzgﬂﬂiHMU ENRZS VLW&E]\‘]K’J']\‘] L wan D9LAIINANITANEN
a a a A v ¢ g a . rada A ' a =S ' =
E’J‘Y]‘EWG"Ua\‘]ﬁ"ﬂ"ﬂEJY]’IGJ;]NY]?I%’%KWU’J’]Lﬂﬁadﬂizﬂﬂﬂ%uvmMﬂﬂﬁWﬂ@ﬂiz@Uﬂ’J’]NWdWﬂlﬁ]QEJ’]\‘]?J

wodany dlimarihdulngdiauinihanumanzaumsnueissdeauauwiisiwisaina

o 6

szainauuiianuirAydenindenlinadi wIeslsznaunuunfaistodsaiugiinaiues

'
o

A A a o A \ o A o = & o A ¢
NWHN NT%W@@@E‘nuﬂ’lLﬁuqzau@]aﬂuqﬂﬂiziﬂﬁﬂmaaU ﬂizls@uaﬂﬂﬂizﬂaﬂmaﬂﬂ"ﬂ"ﬂU‘Yn\‘]{l}ll A

KR KR A @ v v A

A A o A
andsznisnilinaisdiisiefeansmea unina1aInysing (Fagade) T9A213UN1388NUULY

ﬂ%’uﬂgdlﬁﬁmmLﬂmuﬁﬂuﬁaﬁmmumula LRAIAANDIANHHLANIZTAIVDINUN

22D

anansol arinisauindeanaanndasnssunguinsfadimusssuuazinisivuanun
NININAUIBIAINRZEN A80AIRNIIAILAANITILLLE A TuAzlATIaT98u Y N
Wansznudansiuiuazmaneaiwisutelasanlasadunalaniinisdsfiasuazngnane

A2UANDIATS (Building Code)



UIFWINNIN

Y A

a 1 et 6 [ ' a ¥ =
LARUNA LLANIUNT (2556). “ll@W"ﬂ’]iﬂﬁ&lI%V]ﬂﬂ%&mﬂd "uﬂ']&lliu\lfﬁdﬂ']ﬂq" LR “mqmmm” 1‘1)0

Uszindlng. Mn3ansdszong. U9 4 210N 1 L@aunweNa% 2555-Qumw°'u'§ 2556.

U lung Uszanna uae Ty WA, 2553, ﬁmwjgamqé’w‘*ﬁaﬁ%ﬁﬂmﬁm R 15-
s

e U v e a a Ag
28 luﬂiw’mma:amu 2553: qmmaqqulumﬂmaaﬂﬂm, msm’mmﬂ@m q‘ﬁ’]@]’] NITND

WAzENTY Youuun. uastlgn: snduldpdmniuazdiny smInensuuiea.

VAN mé’mﬂ*’nﬁ'ﬂﬁﬁm%‘iw (2557) RINNLFIBERUADNINAWILATHIN

http://www.stou.ac.th/stouonline/lom/data/sec/Lom12/05-04-02.html. [14 Juwrau 2557].

Ie3UN3 LnTHLAzAME (2556). uiuﬁﬂﬂ%maaﬁmwﬁamq: aguuaatﬁﬁm?nmé’muua:

§UAN. uATgN: aanTUIdBUszINIUATFIAN W ANUNABNAAR, 2556.

1578 nadlng (2549). mqﬁm‘fmaa@amﬂm. Tu ﬂﬁﬂs:"gw’?mmsﬂszmmmawiMam@

2549. ﬁ&lﬂﬂllﬁﬂﬂ‘i$°ﬁ1ﬂi‘1ﬂﬂ: Wi 217-227.

aa v ¢ [ a a a 6 6 v 04 o
AU muq‘nmm:auw I‘ﬂﬁ'].l']ﬂ (2552). 31U\‘nuwammLmﬁmamumim;dgdmqwmw

WBoIlnd. A WENUNaaENT NRIINLIRLTe9 . ﬂamuﬂizmmuﬁaa%ﬂiz"m"mﬁ

Anderson, E and Shivakumar, G. (2013). Effects of exercise and physical activity on anxiety.
Frontier in Psychiatry, Volume 4. Article 27.

Bandura A. (1986). Social foundations of thought and action. Englewood Cliffs NJ:
Prentice-Hall.

Bargh J, and Ferguson M. (2000) Beyond behaviorism: on the automaticity of mental
processes. Psychol Bull, 126, pp.925-45.

C3 collaborating for health (2012). The Benefits of Regular Walking for Health, Well-Being and
the Environment. United Kingdom. www.c3health.org.

Marquez, D.X. et al. (2015). A Qualitative Exploration of Factors Associated With Walking and
Physical Activity in Community-Dwelling Older Latino Adults. Journal of Applied Gerontology.
pp.1-14.

Department of Health (2000). Health Survey for England 1998. London: The Stationery Office.



97

Dunn AL.,Trivedi, MH. and O'eal, HA. (2001). Physical activity dose-response effects on
outcomes of depression and anxiety. Med Sci. Sports Exercise. 2001 Jun;33 (6 Suppl): S587-
97; discussion 609-10.

Finch, H. (1997). Physical Activity ‘At Our Age’: Qualitative Research Among People Over the
Age of 50. London: Health Education Authority.

Jones, C. and Rice, D. (2007) Physical Activity Instruction of Older Adults. U.S.A. : Human
Kinetics.

Kerr, J., Rosenberg, D. and Frank, L. (2012). The Role of the Built Environment in Healthy
Aging: Community Design, Physical Activity, and Health among Older Adults. Journal of
Planning Literature. 27(1) pp.43-60.

Kukull W.A. et al. (2002), Dementia and Alzheimer disease incidence: a prospective cohort
study. Arch Neurol. 59 pp.1737-1746.

King, A.C. (2000). Personal and environmental factors associated with physical inactivity among
different racial-ethnic groups of U.S. middle-aged and older-aged women. Health Psychol, 19,
354-64.

King, W.C. et al., (2005). Objective measures of neighborhood environment and physical
activity in older women. Am J Prev Med. 28 pp. 461—469.

Lees, E. et al. (2007). Environmental Changes to Increase Physical Activity: Perceptions of
Older Urban Ethnic-Minority Women.Journal of Aging and Physical Activity 15:425-38.

Lee, Yi-Ju and Hung, Wei-Li. (2011). The relationship between exercise participation and well-
being of the retired elderly. Aging & Mental Health. Vol. 15, No. 7, September 2011, pp. 873—
881.

Macera C., Hootman JM and Sniezek JE. Major public health benefits of physical activity.
Arthritis Rheum 2003; 49:122-8.

Malik, A. (2012). Reducing Risk of Cardiovascular Disease through Physical Activities. EXCEL
International Journal of Multidisciplinary Management Studies. Vol.2 Issue 2, February 2012. pp.
65-69.

Michael, Y.L. et al (2006). Neighborhood design and active aging. Health & Place, 12, pp.734—
740.

Mosallanezhad, Z. et al., (2014). Walking habits and health-related factors in 75-year-old Iranian
women and men. Archives of Gerontology and Geriatrics 58 (2014). pp. 320-326.

Moschny, A. et al. (2011). Barriers to physical activity in older adults in Germany: a cross-sectional

study. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:121.



98

Naderi, J. R. (2001). Landscape Design in the Clear Zone: The Effect of Landscape Variables
on Pedestrian Health and Driver Safety. Department of Landscape Architecture and Urban
Planning. College of Architecture. Texas A&M University.

Naderi, J. R. (2002). On the Nature of Walking and Learning Pedestrian Environments.
Department of Landscape Architecture and Urban Planning. College of Architecture. A&M
University.

Patterson P.K. and Chapman N.J. (2004). Urban form and older residents’ service use, walking,
driving, quality of life, and neighborhood satisfaction. Am J Health Promot.19, pp.45-52.
Petruzzello, S. et al. (1991). A meta-analysis on the anxiety-reducing effects of acute and
chronic exercise. Outcomes and mechanisms. Sports Med. 11, 143-182.

Sallis, JF.et al. (1989). A multivariate study of determinants of vigorous exercise in a community
sample. Prev Med. 18, 20-34.

Shigematsu, R. et al., (2009). Age differences in the relation of perceived neighborhood
environment to walking. Med Sci Sports Exerc. Feb, 41 (2), pp. 314-21.

Shin, Y. (1999). The Effects of a Walking Exercise Program on Physical Function and
Emotional State of Elderly Korean Women. Public Health Nursing 16:146-54.

Smith, T. C. et al. (2007). Walking Decreased Risk of Cardiovascular Disease Mortality in Older
Adults with Diabetes.” Journal of Clinical Epidemiology 60:309-17.

Southworth, M. (2005). Designing the Walkable City. Journal of Urban Planning and
Development, Vol. 131, No. 4, December 2005, pp. 246-257.

Spirduso, W.W. and Cronin, D.L. (2001). Exercise dose—response effects on quality of life and
independent living in older adults. Medicine and Science in Sports and Exercise.

Strath, S. et al. (2007). Walking and Metabolic Syndrome in Older Adults. Journal of

Physical Activity and Health 4:397—410.

Strohle, A. (2008). Physical activity, exercise, depression and anxiety disorders. Journal of
Neural Transmission (2009) 116:777—-784.

Taylor, A.H. et al. (2004). Journal of Sports Sciences, Taylor & Francis Ltd. 22, pp. 703—725.
Thompson et al. (2006)

Thompson, D. L.et al. (2006). ‘Pedometer-Measured Walking and Risk Factors for Disease.
Southern Medical Journal 99, pp.100-1.

Troped et al., (2014). Relationships Between the Built Environment and Walking and

Weight Status Among Older Women in Three U.S. States. J Aging Phys Act. 22(1), pp. 114—
125.



99

United Nations Population Fund (UNFPA) (2012). Ageing in the Twenty-First Century: A
Celebration and A Challenge. United Nations Population Fund: New York and Help Age
International: London.

United Nations (UNDESA) (2012). World Population Ageing and Development 2012, Wall
Chart, New York.

United Nations (UNDESA) (2013). World Population Ageing 2013. New York.

University of Georgia. "Regular Walking Nearly Halves Elderly Disability Risk." ScienceDaily.
ScienceDaily, 22 July 2008. <www.sciencedaily.com/releases/2008/07/080715152312.htm>.
Van Minnen, A., Hendriks, L., and OIff, M. (2010). When do trauma experts choose exposure
therapy for PTSD patients? A controlled study of therapist and patient factors. Behav. Res.
Ther. 48, 312-320.

Veale, D. M. W. D. C. (1987). Exercise and mental

Warburton, D., Nicol, C.W. and Bredin, S. (2006). Health benefits of physical activity: the
evidence. CMAJ, March 14, 2006. 174(6) | pp. 801-809.

Warburton DE, Gledhill N, Quinney A. Musculoskeletal fithess and health. Canadian Journal of
Applied Physiology, 2001; 26, pp. 217-37.

Warburton DE, Gledhill N, Quinney A. The effects of changes in musculoskeletal fitness on
health. Canadian Journal of Applied Physiology, 2001; 26 pp. 161-216.

Wong, C. H. (2003). Habitual Walking and its Correlation to Better Physical Function:
Implications for Prevention of Physical Disability in Older Persons.” Journals of Gerontology A

Biological Sciences and Medical Sciences 58 pp. 555-60.



NANARKIN

aAa 6
UNAIMNANNN



raduate
NSTRU
f"ix J

I]
@@Afﬁ@@@ﬂ@@@%@@ﬂé}

“Arts and Sciences Research 2014:

Spot of Change for Tomorrow”

Proceedins

June 2-3 2014 ’ Hansa JB Hotel Hat Yai Songkhla Thailand




PSU-USM-NSTRU International Conference on Arts and Sciences 2014
@ @duat@ “Arts and Sciences Research 2014: Spot of Change for Tomorrow”

i um o

UNIVERSITI SAINS MALAYSIA | Scsses

NSTRU

2 -3 June, 2014

The Influence of the Built Environment on Walking among Thai Elderly

in Urban Communities

Wanarat Konisranukul*

Faculty of Science and Technology, Thammasat University, Thailand

E-mail: kwanarat@gmail.com
Abstract

There is increasing evidence that the built environment has an influence on physical
activity among the elderly. However, few studies on this topic have been undertaken in
Thailand. This study examined the association of the built environment and walking activities
among Thai elderly living in urban communities. Participants were 588Thai elderly adults
aged 65-85 living in urban area of Nontaburi province. Community and street environment
and walking behaviour were assessed by self-report. A questionnaire was administered
through face-to-face interviews. The average interview time was 15 minutes. Regarding
walking behaviour, gender, age and perceived health were consistent associated with both
walking duration and frequency. Results revealed that quality of sidewalk, traffic safety, street
environment, were associated with walking among elderly in the urban communities.
Recreational walking significantly associated with access to parks, and street environment.
Gender was significantly associated with social context and purpose of walking. In conclusion,
specific attributes of the urban environment affected walking of Thai elderly living in urban
area. It is likely that an improvement of these environmental factors will help to promote

walking activities among elderly people in Thailand.

Keywords: built environment, elderly, walking

1. Introduction

Recent studies have demonstrated that regular physical activity provides substantial
health benefits to the elderly. Insufficient physical activity among the elderly has been seen
as an important contributor towards several health risks factors, such as cognitive decline,
obesity and depression symptoms. Walking offers great opportunities for older adults to be

physically active, to have contact with nature and to meet friends and neighbour (Sugiyama,
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2009). It has been recognized as an important form of physical activity that helps to promote
good health and quality of life amongst older adults. In addition, walking is an activity that
vital to the mobility of elderly road users, not only to carry out essential daily tasks but also
an important factor in maintaining physical function and social contacts (Mor et al., 1989;
Oxley et.al., 2005; Stuck et al., 1999). This suggests that encouraging the elderly to walk and
to become more physical active could have significant health benefits.

Although, physical activity and walking behaviour are considered as age-related
factors, findings from earlier studies indicate the influence of physical aspects of the outdoor
environment on walking among the elderly (Borst et al., 2009; Parra et al., 2010; Siu et
al.,2012; Sugiyama and Thompson, 2007). Studies suggest that, based upon selected
environmental characteristics, factors relating to walkable environment and pedestrian
friendly design such as density, connectivity and land-use mix, attractive environment as well
as the presence of well-maintained walking surfaces (Konisranukul & Tuaycharoen, 2008;
Pikora et al. 2006; Sugiyama and Thompson, 2007) have strongly linked to walking and
physical activity levels of elderly people.

According to Strathet et al. (2012), the older adults living in high walkable
neighbourhoods were more physically active than those living in low-walkable
neighbourhoods. In other words, environmental barrier in low-walkable neighbourhood seems
to discourage walking and physical activity among older adults. The removal of physical
barrier in the outdoor environment such as dangerous crossroads, poor condition sidewalks,
dirty streets, and lack of linkages has potential to encourage older peoples’ mobility
(Ainsworth&Godbey, 2007; Rantakokko et al., 2010; Wennberg et al.,2007). In addition,
levels of physical activity in particular walking are more likely associated with social
environment and socio-economic status. Factors such as neighborhood crime or crime watch
signage (Strathet et al.,2012) and social cohesion are significant in describing senior activity
outside their homes (King, 2008). As mention earlier, with age-related factors particularly the
ability to move about, the elderly are a vulnerable road user group which is likely to be more
susceptible to the built environments than the younger population. Therefore, it is important
not only to encourage the elderly to walk but also to created environments that will enable
them to maintain their physical activities especially walking.

Thailand has been facing one of the fastest demographic transitions on record as the
number of elderly Thai people increased from 1.7 million in 1970 to 7.5 million by 2010. The

number and proportion of the population that is elderly is expected to continue to increase
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(Institute of population and social research, Mahidol University, 2013). This situation stresses
the fact that there is needed for elderly related-facilities. Creating appropriate environmental
conditions and maintaining mobility for elderly Thai people should be recognized as one of
important national policies. However, very few studies on this topic have been undertaken in
Thailand and little is known about the association between the built environment and walking
among the elderly. Accordingly, this study aimed to determine the influence of the built

environment on walking among Thai elderly living in urban communities.

2. Methods
2.1 Participants &Study Area

Participants were 588 Thai elderly residents between the ages of 65-85 years old
living in urban districts of Nonthaburi province. Although, all selected study areas were in
Nonthaburi urban districts, the level of walking infrastructure development among the
districts was relatively differences. However, only the urban communities with a fair or well-
developed infrastructure (e.g. pedestrian facilities, access to public transport, access to shops
and restaurants) were selected as the study area. Community and street environment and

walking behaviour were assessed by self-report.

2.2 Procedure
A questionnaire was administered through face-to-face interviews by interviewers.
The average interview time was 15 minutes. The questionnaire included three main parts: the
data on personal characteristic, walking and physical activity, and factors influencing
walking. In the beginning, with the trained interviewers, participants were asked to provide
personal information (e.g. age, gender, perceived health) and health and mobility (e.g. car
driving ability, vision, capable of walking). In the second part, the data about walking and
physical activity of the participant such as the destination and duration per walking motive,
the frequency and duration of walking outside the neighbourhood, and the limitation of
walking were collected. Furthermore, in the last section of the questionnaire, factors
influencing walking among the elderly not only the built environment but also social issues
(e.g. street safety) and health related factors were also determined.
Data were then analysed in four main parts. At first, participants‘ characteristics were
described using percentage (Table 1). Then, the association between demographic variables
(gender, age, income, and perceived health) of the Thai elderly and walking behaviours was

investigated. As dependent variables, walking behaviours were investigated through the
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duration of walking trip, the purpose of walking, the other forms of transportation used by the
elderly and factors limiting motives for walking and physical activity. A one-way ANOVA
was used and Sidak t-test was used for the multiple comparison analysis as well as Chi-square
test. In the third part, the effects of built environment on walking impediment among elderly
were explored. As dependent variables, three groups of built environmental variables,
qualities of walkway, street environment, and street safety and amenities were investigated.
To identify walking impediment of the elderly, the mean value of difficulty assessment was
carried out. In the final part, preference features encouraging walking of the elderly were
explored. The data were analyzed using frequency and percentage.

3. Results
3.1 General

The participants consisted of 588 Thai elderly residents between the ages of 65-85
years old living in Parkret and Muang-Nonthaburi districts, Nonthaburi province. Of the
participants, 66% were women, 34% were men. The large group of the participants (76.2 %)
was between 65-75 years old. 46.3% of the participants perceived their health as poor whilst
23.8% reported good health and 57.8% of the participants had no walking difficulties. Based
on the result (Table 1), female participants were more satisfied with their health than male

participants.

3.2 Walking Behaviour

In this part, four aspects of walking behaviour: frequency of walking trips, the
duration of walking trips, the purpose of walking trips, the elderly‘s primary forms of
transportation used during their walking trips and factors limiting motives for walking of the

elderly were investigated as following.
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Table 1: Personal characteristics of the participants

Percentage
Female Male Total

Sex 66.0 34.0 100.0
Age

65-69 39.2 62.0 46.9

70-74 32.0 24.0 29.3

75-79 14.4 12.0 13.6

80-84 11.3 2.0 8.2

>84 3.1 0 2.0
Monthly Income

>5,000 40.2 20.0 33.3

5,001-10,000 27.8 22.0 25.9

10001-15,000 9.3 8.0 8.8

15,001-20,000 6.2 18.0 10.2

20,001-25,000 11.3 10.0 10.9

>25,000 5.2 22.0 10.9
Perceived Health

Excellent 13.4 4.0 10.2

Good 30.9 10.0 23.8

Fair 9.3 2.0 6.8

Poor 38.1 62.0 46.3

Very poor 8.2 22.0 12.9
Vision

Good eyesight 26.0 30.5 27.6

Good with eyeglasses 52.3 62.0 55.6

Poor 21.6 7.5 16.8
Walking Capability

With cane 30.0 45.4 40.1

Without cane 515 70.0 57.8

Others 3.1 0.0 2.0
Driving Ability

Able to drive 24.7 40.0 36.7

Unable to drive 75.3 60.0 63.3

3.2.1 Frequency of Walking Trips of the Elderly

The results shows that showed that about one-third of the participants (35.4%) having
walking trips every day. Women were likely to make their walking trips more than men. All
elderly participants had their walking trips somewhere at least once a week. The result
showed the influence of participants® background (e.g. gender, age, income, perceived health)

on the frequency of walking trips of the elderly particularly gender and age as shown in Table 2.
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Table 2 The association between demographic variables and the frequency of walking trips

Everyday 2day/week  3days/week 4days/week 5days/week 6days/week Xz
Gender
Female 38.1 15.5 18.6 134 6.2 8.2
Male 30.0 22.0 42.0 0.0 4.0 2.0 69.376**
Age
65-69 49.3 21.7 23.2 0.0 14 4.3
70-74 23.3 23.3 25.6 16.3 11.6 0.0
75-79 0.0 5.0 40.0 15.0 10.0 30.0
80-84 41.7 0.0 33.3 25.0 0.0 0.0
>84 100.0 0.0 0.0 0.0 0.0 0.0 269.844**
Perceived Health
Very poor 46.7 13.3 0.0 6.7 26.7 6.7
Poor 31.4 14.3 28.6 17.1 2.9 5.7
Fair 50.0 20.0 10.0 0.0 20.0 0.0
Good 35.3 14.7 30.9 8.8 15 8.8
Very good 26.3 36.8 36.8 0.0 0.0 0.0 161.895**
Income
<5,000 40.8 16.3 16.3 4.1 6.1 16.3
5,001-10,000 36.8 18.4 10.5 21.1 10.5 2.6
10,001-15,000 46.2 23.1 15.4 15.4 0.0 0.0
15,001-20,000 26.7 13.3 53.3 0.0 6.7 0.0
20,001-25,000 25.0 12.5 62.5 0.0 0.0 0.0
>25,000 25.0 25.0 43.8 6.3 0.0 0.0  205.705**

** The difference is highly significant (prob<0.01) in a Chi-square test

*  The difference is significant (prob<0.05) in a Chi-square test
Regarding walking behaviour, the result from Chi-square test shows that the
frequency of walking trips of the participants were significantly associated with gender, age,

perceived health, and income (p<0.01).

3.2.2 The Duration of Walking Trips of the Elderly

Overall, the majority of the elderly (72.7%) participated in this research walked no
longer than 30 minutes each trip. Around 30% of this group walked between 16-30 minutes.
There was no significant difference in the duration of walking trips between women and men.
However, the result suggested the influence of age, income, and perceived health on the

duration of walking among the older adults as shown in Table 3.
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Table 3 The association between demographic variables and the duration of walking

<5 mins

5-10 mins  11-15mins  16-30mins  30-45 mins  46-60 mins  >60 mins X
Gender
Female 8.2 216 14.4 289 13.4 12.4 1.0 8.043
Male 4.0 18.0 18.0 32.0 16.0 10.0 2.0 (p=0.235)
Age
65-69 8.7 17.4 13.0 319 18.8 9.1 11
70-74 7.0 30.2 14.0 16.3 11.6 19.8 1.2
75-79 5.0 15.0 10.0 55.0 0.0 15.0 0.0
80-84 0.0 16.7 50.0 8.3 250 0.0% 0.0
>84 0.0 0.0 0.0 100 0.0 0.0 0.0 157.509**
Perceived Health
Very poor 6.7 60.0 13.3 6.7 0.0 13.3 0.0
Poor 2.9 20.0 229 229 8.6 19.3 3.6
Fair 0.0 10.0 20.0 70.0 0.0 0.0 0.0
Good 74 11.8 50.0 16.2 39.7 19.1 59
Very good 15.8 26.3 0.0 53 26.3 26.3 0.0 236.287**
Income
<5,000 41 10.2 245 36.7 143 8.7 15
5,001-10,000 2.6 36.8 7.9 211 10.5 211 0.0
10,001-15,000 23.1 231 231 7.7 7.7 115 3.8
15,001-20,000 133 26.7 20.0 20.0 20.0 0.0 0.0
20,001-25,000 0.0 18.8 6.3 31.3 18.8 25.0 0.0
>25.000 125 6.3 6.3 56.3 18.8 0.0 0.0 198.781**

** The difference is highly significant (prob<0.01) in a Chi-square test

*  The difference is significant (prob<0.05) in a Chi-square test

The result from Chi-square test show sthat age, income and perceived health were

significantly associated with the duration of walking trips of the participant (p<0.01). On the

other hand, gender was not significantly associated with walking duration of the elderly

(p=0.299).

3.2.3 The Purpose of Walking Trips of the Elderly

Recreational walking was the main purpose of the majority of participants. The

majority of women (39.2%) reported recreational walking comparing to 12% of men. Gender

and age were significantly associated with the purpose of walking trips of the elderly as

shown in Table 4.
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Table 4 The association between demographic variables and purpose of walking

. - - to 2
Recreational to Community  Visit - 1
i i religious  others
walking Exercise work Shopping  Restaurant Activity friend places
Sex
Female 39.2 10.3 31 289 31 52 4.1 0.0 6.2
Male 12.0 34.0 18.0 20.0 6.0 0.0 2.0 8.0 0.0 171.030**
Age
65-69 31.9 26.1 11.6 15.9 2.9 0 1.4 5.8 4.3
70-74 279 209 2.3 326 4.7 9.3 23 0 0
75-79 30.0 0 15.0 31.0 4.0 5.0 15.0 0 0
80-84 417 0.0 0 16.7 16.7 0 0 0 25.0
>84 100 0.0 0.0 0.0 0.0 0.0 0 0 0 304.290**
Percieved health
Very poor 40.0 13.3 6.7 333 6.7 0.0 0.0 0.0 0.0
Poor 371 17.1 0.0 25.7 5.7 5.7 29 0.0 5.7
Fair 70.0 0.0 0.0 20.0 0.0 0.0 10.0 0.0 0.0
Good 19.1 26.5 10.3 26.5 4.4 0.0 44 4.4 4.4
Very good 26.3 53 211 211 0.0 15.8 0.0 5.3 5.3 437.198**

** The difference is highly significant (prob<0.01) in a Chi-square test
*  The difference is significant (prob<0.05) in a Chi-square test
Table 4 show gender, age and perceived health were significantly associated with the

purpose of walking of the older adults (p<0.01).

3.2.4 The Other Forms of Transportation Used by the Elderly

Results from the questionnaire show that older pedestrians used other forms of
transportation during their walking trips. A fairy high percentage of older pedestrians, 21.6 for
women and 29.6 for men) drive their car as other forms of transportation.

In addition, it was found income, age, and perceived health were significantly
associated with the other forms of transportation used by the respondents. It showed that the
elderly with lower income tended to use public transportation more regularly than the higher
income group. Among the other forms of transportation, taxi was most frequently used by the
unhealthy elderly pedestrians.

The result from Chi-square test shows that gender, age, income and perceived health
were significantly associated with the other forms of transportation used by the participant
(p<0.01) as shown in Table 5.
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Table 5 The association between demographic variables and the other forms of

transportation used by the elderly

M Private PrivaFe Others
Gender Publicbus Motorcycle Taxi ass car car with v
transport driver
Female 16.5 3.1 13.4 6.2 21.6 16.5 22.7
Male 6.0 14.1 20.1 6.5 29.6 16.1 7.5  58.835**
Age
65-69 10.1 10.1 145 7.2 31.9 10.1 15.9
70-74 16.4 0.0 21.1 9.9 25.1 23.4 4.1
75-79 25.0 15.0 15.0 0.0 15.0 10.0 20.0
80-84 0.0 0.0 0.0 0.0 0.0 41.7 50.0
>84 0.0 0.0 0.0 0.0 0.0 0.0 100.0 219.832**
Percieved health
Very poor 26.7 0.0 40.0 20.0 20.0 13.3 0.0
Poor 17.1 2.9 114 2.9 2.9 22.9 3.6
Fair 20.0 20.0 20.0 0.0 0.0 0.0 0.0
Good 8.9 5.9 11.8 4.8 4.8 33.6 5.9
Very good 5.3 15.8 15.8 10.5 10.5 24.4 0.0 161.338**
Income
<5,000 24.5 14.3 10.2 10.2 6.1 6.1 28.6
5,001-10,000 13.2 0.0 34.2 0.0 13.2 13.2 26.3
10,001- 15.4 0.0 7.7 23.1 15.4 38,5 0.0
15,000
15,001- 0.0 18.8 13.6 1.7 72.9 6.8 5.1
20,000
20,001- 0.0 0.0 12,5 6.3 37.5 25.0 0.0
25,000
>25,000 12.9 6.3 0.0 0.0 56.3 37.5 6.3  417.496**

** The difference is highly significant (prob<0.01) in a Chi-square test

*  The difference is significant (prob<0.05) in a Chi-square test

3.2.5 Factors Limiting Motives for Walking and Physical Activity of the Elderly

The questionnaire included question on what social and personal factors affecting the
motives for walking of the respondents. Table 6 shows the effect of personal and social
factors on motives for walking of the elderly. This study found that motives of walking of the
elderly were mostly affected by health problem (32%). About 40% of male respondents
reported the effect of health problems on their motives of walking compared to 18% of

women respondents.

Motives of walking in women respondents seem to be more affected by factors
relating family matters than their male counterparts. According to the results, 24% of elderly
women considered household chores as a factor discourage their motives of walking

compared to 8.2% of men respondents.
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Table 6 The associateion between personal and social factors and motives for walking of

the elderly
. . Not . Not .
Non to Health  Financial ) . Family Family/
Aging familiar enough Others
Sex accompany problem  problem . concern . householdchores

(%) with route time (%)

(%) (%) (%) (%) (%)

(%) (%)

Female 8.0 18.0 10.0 8.0 0.0 20.0 10.0 24.0 2.0
Male 6.2 39.2 7.2 7.2 8.2 8.2 155 8.2 0.0
Total 6.8 320 8.2 75 5.4 12.2 13.6 13.6 0.7

3.3 Impediments to Walking of the Elderly

The results of the questionnaire relating to the impediments to walking of the elderly

are presented in Table 7-9. In this part, the respondents were asked to assess the three main

groups of street and walkway factors: qualities of walkway, street environment, and street

safety and amenities— impeding their walking in urban areas.

As shown in table 7, 8 and 9, street environment gained the highest mean score (3.82 ) as

impeding factors to walking of the respondents followed by qualities of walkway (3.71) and

street safety and amenities (3.34). With the mean of 4.23, 4.14, and 3.95 respectively,

pollution, overpass undertaken, and no seating were considered as the most 3 important

factors impeding to walking of the Thai elder

ly.

Table 7: Mean and standard deviation of difficulty assessment from qualities of sidewalk and

the significance levels (p-value) of the ANOVA analysis

Difficulty assessment

Factors

Mean SD
Walkway width 3.36 1.06
Walkway surface 3.91 0.72
Walkway height 3.53 1.16
The continuity of walkway 3.74 1.03
Overpass undertaken 414 0.69
Obstacle 3.56 1.08
Average 3.71 0.96
p-value 0.000**

** The mean difference is highly significant (prob<0.01) in a one-way repeated measures

ANOVA

*  The mean difference is significant (prob<0.05) in a one-way repeated measures ANOVA
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In addition, a one-way repeated measures ANOV A shows the effect of quality of sidewalk
as highly significant (p<0.01). Overpass undertaken showed the worst difficulty in walking for the
elderly (mean=4.14). Sidak t-test indicated statistically difference for almost all types of quality of
sidewalk, except the difference in difficulty between the obstacle and height of walkway.

Table 8: Mean and standard deviation of difficulty assessment from street environment

and the significance levels (p-value) of the ANOVA analysis

Difficulty assessment

Factors

Mean SD
Dirtiness 3.76 1.10
Isolation 3.50 1.13
Decay environment 3.86 0.90
Pollution 4.23 0.88
Unshaded 3.77 1.02
No lighting 3.77 0.93
Average 3.82 0.99
p-value 0.000**

** The mean difference is highly significant (prob<0.01) in a one-way repeated measures ANOVA

*  The mean difference is significant (prob<0.05) in a one-way repeated measures ANOVA
A one-way repeated measures ANOVA, as can be seen in Table 8, show the effect of

street environment as highly significant (p<0.01). Pollution presented as the worst difficulty

to walking of the elderly (mean=4.23). Sidak t-test shows statistically difference for almost all

factors indicating quality of sidewalk, except the difference in difficulty between the dirtiness

and unshaded walkway and between the decay and no lighting walkway.

Table 9: Mean and standard deviation of difficulty assessment from street safety and
amenities and the significance levels (p-value) of the ANOVA analysis

Difficulty assessment

Factors

Mean SD
No signage 3.35 0.89
Too small bus-stop signage 3.17 1.24
No crosswalk 3.35 0.98
No traffic signage 2.95 0.90
No seating 3.95 1.03
No rail on ramp/stair 3.27 1.16
Average 3.34 1.03
p-value 0.000**

** The mean difference is highly significant (prob<0.01) in a one-way repeated measures ANOVA

*  The mean difference is significant (prob<0.05) in a one-way repeated measures ANOVA
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The effect of street traffic safety as shown in Table 9 was highly significant (p<0.01).
Unshaded walkway was recognized as the worst difficulty in walking for Thai elderly
(mean=3.95). Sidak t-test indicated statistically difference for almost all street traffic safety,
except the difference in difficulty between way signage and no crosswalk and no rail on ramp

and between no crosswalk and no rail on ramp.

3.4 Preference Features Encouraging Walking of the Elderly

When it comes to preference of the older pedestrian, the majority of the respondents
(40%) believed that they will walk more often if there is a public park located near their
homes. Within this group, about 32.7% of the respondents thought that living close to public
parks is the most important factors encouraging their walking. Nearby shops/markets as well
as appropriate walkway width were equally selected as the most important feature

encouraging walking by the Thai elderly, as shown in Table 10.

Table 10: Preference features encouraging walking of the Thai elderly

Rank Factor Frequency % First rank Second rank
Total frequency % frequency %
1 There are shops/market nearby 332 28.23 192 327 140 23.8
2 There is public park nearby 472 40.14 348 59.2 124 211
3 There is bus stop nearby 20 1.70 0 0 20 34
4 Walkways are wide 332 28.23 36 6.1 296 50.3
5 Others 20 1.70 12 2.0 8 14

4. Discussion and Conclusion
4.1 Behaviour of the Thai elderly pedestrian

Walking is the most common type of physical activity among elderly people. The
results emphasized the relationship between walking behaviour and the socio-demographic
characteristics of Thai elderly in particular, gender, age, income, and perceived health.
Regarding difference within the group of the respondents, the result shows that these were
often related to difference relating to others factors rather than the difference of gender. In
fact, perceived health and age groups seem to play a highly important role on the frequency
and purpose of walking of the Thai elderly.

Consistent with previous studies, the result shows the strong relationship between
income group and transit-taking behavior of the elderly. In fact it shows that the elderly with
lower income tended to use public transportation more regularly than those with higher
income. In addition, it was also found that recreational walking was the main purpose of
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walking of the majority of Thai elderly and there seem to be a positive relationship between
recreational walking and good health of the older Thai pedestrians. The elderly having health
problems are less likely to make walk trips.

The results showed the positive association between purpose of walking and gender.
Elderly women were more likely to walk. Indeed, shopping areas/market within walking
distance encourage walking of Thai elderly especially women. Although, shopping is ranked
second as the destination of walking trips of the elderly, it should be considered as a potential
destination contributing to generating walking trips. This finding is consistent with several
previous studies. Cao et al. (2006) points out the important role of gender and age in
influencing walking behavior through its interactions with other variables.

4.2 Barrier and Preferences to Walking of the Thai elderly

The correlations of the built environment attributes on the walking activity of the
respondents yield some interesting findings. As the results, street environment is the most
significant factors impeding to walking activities of the Thai elderly followed by qualities of
walkway and street safety and amenities.

The results showed the effect of preference features on Thai elderly‘s walking trips.
Living close to public parks is the most important factors encouraging the elderly to walk.
This finding is consistent with previous studies. Cohen et al. (2007) found an association
between the presences of parks less than one mile away from the subjects‘ homes and
practices of physical activities during leisure time. Salvador, et al. (2010) suggests the
association between accessibility/ proximity of structures with green areas such as public
squares and the practice of walking, among the elderly people in Brazil.

Furthermore, high-accessible areas (business areas/markets) and wide pavements
played important role in encouraging walking among the Thai elderly. Therefore, enhancing
pedestrian accessibility to shopping areas/market tends to be a promising strategy to promote
everyday-walking trips for Thai elderly. In other word, as Cao et al. (2006) highlight, -if we
bring residents closer to stores, they will walk more to the storesl. This should be considered
when implementing physical improvement measures of the street and neighborhood in order

to encourage the elderly to walk.
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