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Abstract Purpose: The purpose of this study was to evaluate the effect of the subjects after visiting the Gyorae forest
on the activity of the autonomic nervous system. Methods: Before and after the forest bath, it was measured using a
ubiquitous machine. Results: After the bath there was no significant difference in the sympathetic nerve activity (LF) of
the control group, but the difference was significant in the experimental group by increasing (p<.038), and in the vari-
ance analysis, there was a significant difference between the groups (p<.014), between pre-and post-bath (p<.026), and
also between the groups and pre-and post-bath (p<.018). The changes in parasympathetic activity (HF) were not signif-
icant in both the control and experimental. In the LF/HF ratio, the experimental group was significantly increased, and
in the analysis of variance, there was also significant difference between group and before and after bath (p<.04). Mean
pulse rate in the experimental group was a significant increase after bath (p<.026). In the change of pulse standard devi-
ation, the value of the control and the experimental groups by variance analysis was a significant difference between the
groups (p<.014). There was no difference between the mean values of the control and the experimental groups in the
change of mean heart rate deviation. Conclusions: The autonomic nervous systems were activated after Gyorae forest
bathing, where may be useful place for healing.
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AFE o] ZArge] EEE= 224,58 km’E MRS &
Moz FRA G 38.1%, AFAHel| 32.8%, FHA| e
18.4%, BE2| o] 10.7%= BE3}T 9lo] E3] THA =}
AMFA L] WA o] Yt 17|l Fald wmE RS
AR S 200 m )3} |92 49.6%, s 200~400 m A
2 30.7%, =)L 3 400~600 m Ako]e] AL 19.7%=
Afrehe A2 HAEgIek(Song, 1996). AR U
22 gleRke] 7 AR Yol BEd= Ao g 9
AE AA R S 100 m o3k SR Gell = 3] w2
wWAE 2R Aoz Bauwglet 2] s 600 m o4}
o] A el M= 7 A el ole AR
A5lck(Song, 2016). AIFE ol EE31= IS A
oz ¥ FA| TR AL, 2 YA, oY
FAML, I P EAE] 4l A|H 22 E 4 9Iok(Song,
2000; Song, 2016).

AT} Aol = o] XA Hefat AlE S B
o531 )k (Song, 2016). A x|H2] 7| Aol w2 oF
9] 3] &2 =(phytoncide)2} -°]-2(anion)?] T-f=] St
(Kim et al., 2013a, 2013b: Sin e al., 2018a, 2018b). I =
A=z AEo] H7] Foll WA Weld- sjstEAelH, &
T, 3 S TeFst 715E 7 e B3 ol th(Muller-
Dietz, 1956). T =X = AlollA] Hu|=E FUAql H=
A5, dFRe|E, Tt ol = dlgA B4 5 TAH
2 gEX =g} shel(Kang, 2003).

AT AEFFES FlEA=e] I B AR 1,011
~1,087 pptvelsiet. A4l Y FHd 1,500 pptv7}
How, A L¥E= AFTESEAE £O0F Vel
o 43} Fell= A 12~144]9) A4 Yepdd w7] 59
By vEX=9 A2 S-0]2A13] sabinene, d-limonene,
a-pinene 2] AdHo| F=5 o|F3 JvH(Kim ef al, 2013a).
AT HEQl MRS U Lol 983 ppty,
dg A FellAl= 304~324 pptve] ESAHAT. JE-el =
U SollA= 1,441 ppty, 7FE = 1,073 ppty, B
= 897 pptv, A& 520 pptv7} SAEAT. HE- &£
S0]£2] sabinene(25%), d-limonene(20%) 5] EE=|Ict
(Kim et al., 2013b).

AFEE w71A = B7)3ske] A7) wi-g- [ st Aol
o Aoz SRof|A "ol ke A7) Ao,
FAA A 0] oh7] wftel A3 e] E7 FrlEE A elH.
AlFEe] 7| Ael= Fol23t Fol2 To| EAlshs Aoz
R u=E)gle}. Carmichael er al(1996)2 1992~199341% A5
ol AFFE 71Re] AzE 2okl ee] SAAE SO
= 7.0 pg/m’, NOsE 1.2 pg/m’, NHy & 1.4 pug/m® | Na*
2 1.66 pg/m’, K'= 0.4 pug/m’, Ca?'= 0.5 pg/m’, Mg>'=
0.3 pg/m’, CI= 1.9 pg/m’® 59] Fol&3} ofol-2o] &3}
Act. AEER ko] pFshA WolAde] wtekar As)

9dv}. Carmichael er al.(1997) AF=elA] 1992~1995H =
7HA] 37k SA N ME o] 22 FR/9} = SO E 7.2
pg/m’, NOsE= 12 pg/m®, NH & 127 pg/m?, Na™2 1.66
pg/m’, K= 0.39 pg/m?, Ca>* = 047 pgm’, Mg = 0.26
ug/m?, CI3= 1.88 pg/m® 502 Fo]23} ofol-2o0] HZE314]
ot 7149 e I Al ulebA] WelAde| =
ML, AEH e 7 = WolAdo] A LRIt d19dtt. Chen
et al.(1997)x 1992-1995 Ate] 37HE v A8k AlF
21 76l = 9o AEWHEH frAIe A Ald
ez #33le x Jon, $A-d A SHEE: T
sulfate, nitrate, ammonium, potassium, calcium 5-°] 1=} o
78] A SAE 2RSS 4 F= FHelA fE A
23 FA3Act. Lim ef al. 2012y AT TAEK| ol A u]
A A RS 2007~200860] AXA FAVEE A3t 9
Ht PM1.0-> 13.7 pg/m’, PMys= 17.2 pg/m?, PM o
28.4 ng/m’e 2 SAE Q. v|dwAo= e freka
AAET Fol &3 ofol EA ol AEHUT. Sin er al.
(2018b, 2018c)yE AlF=2] WAL &8 FAS=E 7]
2] ol (anion)®] 5 ZARBIAT. AlFEe] Al FoFH
A9 AR 10 AF L7t el o 71 o] &
o] &3} ¢fol & E Sl SA3 Hago| W= A
ko A FA] 44935 jons/em’, AlY F-2 M-S 3471.25
ions/cm®?] WFZ Yehgdth £ME Be Ald 2 AF
Al <gtRab 1100 m<sA<ael] A<AY 2 <dE<arw)
BATLE<AFAI <Gt} 4 <gtepit 5d<Adget<sy
AbA < F<AA A ol wol2e] AHH e 2
Ao} & A2 ghefo] WA A= ]9} 7ol Al
T AR 9 AR Sl Sole] EAlte] EAlshe
Ae & g7t ol AlFEed = Abd o] nitto]al SA]ell = At
I &o] A A H7 A= I EX =) oS o
F =] sl

E50] o] AARI IEX = Ak W 2k
AA 0] 8-S FHadle] FaRl7dAlel s AAH
< Fol Ho] AFHAM AHAE oy ZHE W B
S T A7l A3 7]edstear 819 eH(Tanida,
2008). T EA == FA s, 23 50 B3 9l 3k
715 FY3kER Aale] A-SA| AL, sl 2AH] &
7} 9low AeH e o]ghe] Hrhal 3} th(Hiromura,
2002). Aol FE8 A ARl Al=ES Fskd 5
w77 o] e Wkl Ehge] AA|Eeka sldvh
(Dayawansa et al., 2003). Sin et al. (2017 > AHHE- Fol=
2EFA 320l gl FE|E o] sl A B
st A xe]g Al FE 3k, 2R 34, Al
T3 o} Frhe £9] T4 o2 HTe] Uk (ayE T
Al7IH AeEel AR &7} Qlekar B arslodvk(Yutaka er al.,
2001). o]3e] A#E £ dof] AlFEelM LS S
ol = 53] AL Aol ofulst JFFS mX=A] g
slazl & QAF-E s =ik
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APCHRL MY, 917712 Y EHa

< Ad HRE AFE=21743 3] 2] 3jde= 209
5] 602] HiE ke s Abdslglel. AT ARl 2
A7e] A W Y85 Al deFa FAE FoEk
AR Ao, & Al Hgt A SoAME
ol Arjslglel. AEHAEAE 918 fuAsAARE Al
F= W EAL A FSH @FA 2AS FERE 2013)
A AAERd

FH|HI} Z{AL CHAKL

AN AdALe] UubA AleRS Al ATl F 69
Holgir}. o]Fe|| 27 1852 Aztslg]ont 490 o
ZFHA A ZAAtell - whEA] A Q)Skal F 1479 AR}
7} B7HA Al st ar, oAde] 37, dAde] 11 o]l
o AR F 51z, HiAde] 2372 ARt S
v FE g2t 2geloir] HFTEA] Al Feddt oA
21909132, FA-2 28] E7HA] s, F QAR
49 0] Th(Table 1). d3o] X 2 247049 &
ES Bk APRRS 2460419 BEZS BT}

oot ZAP|ZE

WAL A AT w2 A Fekd ol AA|
skl YAZI7RS 20179 69 28UHE] 74 28Y Alo|e)
I E o] 83le] 242417 o) wistE 2RI

uBioMacpa?|2] ALSatH

A& ATl o] Erete] dxgne] Wa At
£ Sin er al(2018) ¥ uBioMacpa(2017)2] HPH S o] &3]
T3t

WAL MY Haot =2OH MM

=] AL 1ol AAERIEE 2 104]e] el
ApdFedell Esle] eefdlEo] AL 1AL, 11AFE A}
A AR AABIE st ZARE ael S sl
A3t Foll AAlEAe. &, 1221581 A 3 4 S
Fetdet. 134158 wefxAkd & AP RS meb A
& XZFERY RS sl o, 1581 A A RE ot
2HA ol 4] = eh ARFAARS slsdE

SHE 2y

uBioMacpaZ| 2 A3 A== 27 353} 2HdE A

AEA] - o] 24 41

SPSS programs ©]-&-3l A2 3lsiet. HAkA}F Wiy 7}
=e] A MAkS: dohiy] 918l HdA|, 254
A Jela BEAE AEeet 7 e kel wet
of Aolg s ste] A FARAL Sjale.
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U o
Pn =

AMTHARISS| E4

AN IR vk AleRE A RE ) F A= F 63
gololet. s> & 149 0]%0 3L, oo 39, FAde] 11
olglet. AfF F 519e|d e AL 219N, A
2 ogmo® F ARTRe 497 0|3tk (Table 1). o] &
F= ESE 2470410 FEE Bl AT 24~694]
o] £¥F Hyich

mZMAE EM(LF)e Hst

azaAe] AL 7%, SR A Ve Al "
o} HAIRF e 2 14932 A 499 0] A8 2o o
ZHAZZA (LF: low frequency)e] W3S f09vl7|2 24
3} ZA3}= Table 2, Fig. 10l AA=gde}. thZ22] AP (6.52
L)@t AF(6.31 Ln)°] ] Zol= 0212 2] o7l
a2 eRdeh(p<.666). AdTel e AP (5.93 Loyt A
$(6.24 Hz)?] &4 2] Zeol= 031 Loz} 24 e] 9l
A ZF7bEo] Yehdth(p<.038). o]23 A= A8 3o
2737 Aol odeke] vkl Tt 4= 9l

WRIAZAEE dvat AT AF 2 Ae] 34
gt |9 BAREA M= 2F M E F=2.16, p<.0142
)3k 2}o)7}h s, AF M= F=3.048, p<.026% F
23t zpo|7} 9ll, 2FH AP AR Aol M= f2l3t 2}
°]7}F A=K (p<.018)(Table 3). =, AHE F2] A2 A5
o TR} Agdo] AR WA = Hfo]
E oA BAALEE foAde] motA Al 8L Bt
Aok Bo} You & Lee(2016)= of2|elcal| S Bomix o
Ao ARE AT AFo|A ol mAEA S
AT B Qlokal B g sigieh 2 ATelx = A
HES Bl AR IEX =] 2502 ozl Aufe}
frAkt Asjelar g

SoZA M= (HF: high frequency)®st
Tz A= SRR flelvt olgk AdeellA #7)

Table 1. Subjects for researches

Control group (persons)
Tools

Test group (persons) Total
ota

Male Female Sum

Male Female Sum

uBioMacpa 11 3 14

28 21 49 63
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Table 2. Significance of mean LF values of each groups after forest
bathing

Table 4. Significance of mean HF values of each groups after forest
bathing

Group Time Mean (Ln) SD t p* Group Time Mean (Ln) SD t p*
Bef 6.52 1.392 Bef 5.67 1.101
Control Aft 6.31 1.214 437 .666 Control Aft 5.83 1.355 -372 712
Total 6.42 1.291 Total 5.75 1.212
Bef 5.93 1.134 Bef 5.64 .893
Exp Aft 6.24 .885 2.495 .038 Exp Aft 5.55 .873 521 .604
Total 6.09 1.023 Total 5.60 .880

*p<.05, ¥*p<.01, ***p<.001.
Ln = autonomous nerve balance unit (IEMBIO, 2001).
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Fig. 1. Histogram of examined mean LF values before and after

forest bathing.

Table 3. Variance of mean LF values of each groups after forest
bathing

Source SS df MS F p*
Corrected Model ~ 5.267 3 1.756 1.476 224
Intercept 3695.788 1 3695.788 3107.726 .000
Group 2.576 1 2.576 2.166 014
Time .057 1 .057 3.048  .026
Group & Time 1.534 1 1.534 4290  .018
Error 151.032 127 1.189
Total 5135.060 131
Corrected Total ~ 156.298 130

£p<.05, **p<.01, ***p<.001.

ez gk B 24 FE Aol A= #skEA Ho) AF
HE A5 a4 g4 o] wEks Rz SA3)
ch(Table 4, Fig. 2). &7 APH(5.67 LnyEr}t AH(5.83
Loplls S718l] 219 zlel= folAdeo] $iAl veldeh
(p<.712). ¥ HIAE2] APH(5.64 Ln)Eet AFF(5.55
Lyl 33271 7kl ot 372 zle] = f2)4de] ¢l
Al VERTHp<.604). o]i3t A= AlRS Sl il
Aol 2 ofgke] gllvlar wdst 4 9l

A8 Fol] B A I =o] wElE FAakEAM o R
Aslgd ot aF A F=5.85, p<4462 fro3t 2}o]7}
AL (p<.446), AF ZIAME F=033, p<.856°F 2|4
o] §1%1aL, ZFT} AF AL el M= F2)3F zlo]= ¢4

*p<.05, ¥*p<.01, ¥***p<.001.
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Fig. 2. Histogram of examined mean HF values before and after
forest bathing.

Table 5. Variance of mean HF values of each groups after forest
bathing

Source SS df MS F p*
Corrected Model 957 3 319 337 799
Intercept 3045.535 1 3045535 3215268 .000
Group 554 1 554 .585 446
Time .031 1 .031 .033 .856
Group & Time .389 1 .389 Al 523

Error 120.296 127 .947
Total 4278.840 131
Corrected Total  121.252 130

£p<.05, **p<.01, ***p<.001.

oH(p<.523)(Table 5). =,
e o2 Sz B
= felAdel

ARFE] 7ol it Agde]

RAEE 2kelE AR FAH
oJola] Ao Far} IR Qi B
o} You & Lee(2016)= ole|efice) s H2mia] 2435 Hw
A7) B = Wbt Frial slgl o), E dATelME
Argo] Fuzii7g el Aol Ax3ivtar s

LF/HF H|2

DA A w7FEA ) BIEAES B Ao E medFo)
A 37} . AE 2] LEHF@AR7A Azl 24
Zo] #3RE) T E vEe] HIE fRHsp|E A%
ZAIE Table 6, Fig. 3l AA|eldt. ex>2] A4 (1.14 Ln)
FF AFF(1.09 Ln)E 7348 =] 2lo]:= 0.052 -fre)Ad o)
AA Hehdth(p<.23). A2 AP (1.06 Loy AR=(1.13



Table 6. Significance of mean LF/HF ratio values of each groups
after forest bathing

AA] ol 43

Table 8. Significance of mean BPM values of each groups after
forest bathing

Group Time  Mean (Ln) SD t p* Group Time  Mean (p/m) SD t p*
Bef 1.14 .109 Bef 74.55 11.389
Control Aft 1.09 122 1212 235 Control Aft 73.77 12.333  .182 .857
Total 1.12 117 Total 74.17 11.661
Bef 1.06 .168 Bef 72.28 11.109
Exp Aft 1.13 132 2387 .019% Exp Aft 78.00 14.059 2260  .026
Total 1.10 154 Total 75.14 12.930

£p<.05, **p<.01, ***p<.001.
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Fig. 3. Histogram of examined mean LF/HF ratio values before and
after forest bathing.

Table 7. Variance of mean LH/HF values of each groups after forest
bathing

*p<.05, ¥*p<.01, ¥***p<.001. p/m = pulse/minute.
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Fig. 4. Histogram of examined mean BPM values before and after
forest bathing.

Table 9. Variance of mean BPM values of each groups after forest
bathing

Source SS df MS F p* Source SS df MS F p*
Corrected Model 162 3 .054 2.623 .053 Corrected Model ~ 846.375 3 282.125 1.809  .149
Intercept 115961 1 11596 562637 .000 Intercept 527070.48 1  527070.48 3379.41 .000
Group .012 1 .012 4383  .044* Group 22.586 1 22.586 145 704
Time .003 1 .003 134 715 Time 144.803 1 144.803 928 337
Group & Time .089 1 .089 4298  .040* Group & Time ~ 249.959 1 249.959 1.603 208
Error 2618 127  .021 Error 19807.550 127  155.965
Total 161.730 131 Total 755774.97 131
Corrected Total 2.780 130 Corrected Total 20653.925 130

*p<.05, **p<.01, ***p<.001.

L 371 Aol ool Sl debsdeh(p=019). ol
g Ak RS Foll IR AR B Ee] 79
ulgol odao) Slcha e 4 glek.

ezt ARwe) AR R A 2% A A
AR FHE A BARA A 2F7 A
F=4.383, p<.0442 §-2]3k z}o|7} 1) a, AFA 28} AFA
5 AR 7ol 4298, p<.042 I3 Foli= qlelek
(Table 7). 5, AHF2] 75 ojzme} Agpe] A=
2 WA YA RS Aol folel et
AR89 Ep) Ak o

(i]5]

jptajdto| w5}
AR} 2T 1453 AT 499 0] A8 %] g4
WuH(BPM: mean beat per minute)2] WIS A7 2

£p<.05, **p<.01, ***p<001.

243t 275 eRd Aeo|ok(Table 8, Fig. 4). 2] A
(74,55 WAL AR(73.77 WAL BIFA] 2ol frolAd
o] oA FERdTH(p<.857). A¥e] AP (72.28 whAR ) AL
F(78 WhAbel 2] B zbel= el Ade] Al viebsk
Th(p<.026). ol2Igt A= A8 Fof| 3] Hdnte
W slof| ogke] isietar AwkE 4= vk
27 Ao A 9 AR A5 gl W3}
2] BARA oAM= 2FZIME F=145, p<.7042 2]
gk 2|7} I, AP W AL Zhol| = frojAd o] %}?\i_l—’_(p<
337), 2572 AP 9 AR ZHlAME F=1.603, p<.208%
)8t 2ol ISITH(Table 9). 3, AFF2] 79l 2R
o} Aol A es Faant £2)9] fel: fe]Ad el
Sl AR89 g3} 2] Wl Eo You & Lee(2016)
ol s Fania S F7Uae) sl Mgl
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Table 10. Significance of mean SDNN values of each groups after
forest bathing

Table 12. Significance of mean RMSSD values of each groups after
forest bathing

Group Time  Mean (p/m) SD t p* Group Time Mean SD t p*
Bef 43.24 27.132 Bef 32.92 27.563
Control Aft 39.85 22.002 381 .706 Control Aft 33.60 19.315 -.079 937
Total 41.60 24.433 Total 33.25 23.539
Bef 33.57 14.053 Bef 32.59 16.031
Exp Aft 31.41 15906 721 473 Exp Aft 28.12 16.803 1.360 177
Total 32.49 14.972 Total 30.36 16.492

*p<.05, ¥*p<.01, ***p<.001. p/m = pulse/minute.

%
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39.85

33.57 3141

control experimental

Groups

Mean value (pulse/min)

Fig. 5. Histogram of examined mean SDNN values before and after
forest bathing.

Table 11. Variance of mean SDNN values of each groups after
forest bathing

*p<.05, ¥*p<.01, ¥***p<.001.
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Fig. 6. Histogram of examined mean RMSSD values before and
after forest bathing.

Table 13. Variance of mean RMSSD values of each groups after
forest bathing

Source SS df MS F p* Source SS df MS F p*
Corrected Model 2171213 3 723.738 2.304 .080 Corrected Model ~ 700.057 3 233352 .688 561
Intercept 129598.012 1 129598.012 412.567 .000 Intercept 95693.632 1  95693.632 282.323 .000
Group 1939.697 1 1939.697  6.175 .014* Group 199.183 1 199.183 588 445
Time 182.812 1 182.812 582 447 Time 84.676 1 84.676 250  .618
Group & Time 8.988 1 8.988 .029 866 Group & Time 156.616 1 156.616 462 498
Error 39894.030 127  314.126 Error 43046.821 127 338.951
Total 199294.820 131 Total 169972.900 131
Corrected Total 42065.243 130 Corrected Total  43746.877 130

p<.05, **p<.01, ***p<001.

2Jake 2 ulo] wute] Alel A vedeln B asjole.
B AT AR Fol BEte) weke gl A}
AN wlamollA] folie sl ) vhelde.

WHEFE T X SDNN)2| 5}

9 H-27dol gt AlA|e] H-$HS veple Wt EH A}
(SDNN: standard deviation of N-N interval)®] ¥ 3= f1]
Mul7) 2 ZA3 A3}E Table 10, Fig. 59 A A8k},
SDNNZ t) 2ol A= AP (43.24 bR AF5-(39.85 B}
AR] A= ARAsIsd ot felAde] il vEREH(p<.706).
AlF ol A= AFA (33.41 BEAL)E O} ALE(31.41 BbE 7 AE)
Gert Zpoli= frelAdol sl vebdeh(p<473). el2ist Azt
L A8 Fof ko] wulgFuixle] wale) oJdko] ¢l
oz gtk 4 9ldh

£p<.05, **p<.01, ***p<001.

2w Age] Aol SAsh WtaERat 219
AR M= 2FT S F=6.175, p<.0142 23k =)o)
7} QAL AFANE F=0.029, p<.866°2 2|3k 2}
ol QAL ZEF AK AR Azke] A Ale| = o)A
o] lTk(Table 11). 5, &3} A 7] SA8 =t
FEAAL] Apoli= froAde] AUsiont A Se] S 9k
oA Eo} You & Lee(2016)= o3l F2mM =4
3k SDNNgk> A& 22 Z7sldehal siodeh. 2 7o
A oF3de] A88E vehlls SDNNGA7F 2571
A frels =7 eRde

AlgtHo| YA M XH(RMSSD)2| st
PAA; 2T 1473 AR 49 o] A 52 At
] o] FFH 2H(RMSSD: Root mean square of standard dev-



iation)?] W3S fu|Hsr|2 A3 ZF}E Table 12, Fig.
6ol AABIAEE. 2o AP AMe] HA] Zfol= e
Aol AR, AFTe] ARF AR SAH] o] Aol =
FelAde] giA vebdoh(p<.177). o]2ldt A= A8 $o|
He] AlvhH oG dsxle] wWsle] oFdke] gllvtar hetst
T

2w Ao AP 2 AR SAJst AlvbdHo| Hi
FFHA} $A] 8] BAHRA oAM= 157 M= F=.588, p<
A452 freJt zlel7t gigl o, a5 AT ZhlX e F=462,
p<A98= It Aol = ldTh(Table 13). &, AR ¢
o xR}t AgFe] AR WutFFEHR|O] 2jo|=
frolAde] gleir ARlg2o] a3t =4 dgkeal Eo

ol o] A7 A wAtAF A 4RSS 3 5
SAsE A7 B RS I el el o, de
frelAdel gl vrebdet. ol Az w2 A
o] 284172 A ETE M AAAF A=A
A Ego] HE 7IZARE AlFsIaL Sl

l7=j|

rh

AFE ARk FFH S Tt WAEel eS8t
Foll 2] B Ee v|R = PSS FRHIE o] &
3lo] &4 sl o] FA ol

1. ARE Fol] w307 FA(LF)o] W3l M B x272]
AR ARFL] ] zfeli= oA o] ellal, Aol
E AP (5.93 LnyRe} AR5(6.24 Loplls= 3718l f2)Ad¢]
AT (p<.038). FAREA M= TF 7ol fFojAlo] 9l
(p<.014), A5 x| M= o)A o] 2L (p<.026), 153 A
5 A M= o3l ek (p<.018).

2. FazhilA S EHF)R] HEl|ME d2ra) Add
el 27 frejAd o] glsiet.

3. LF/HF B] &A= 222 A= (1.14 Ln)Ro} AR
(1.09 Lnypll FHassi ot frojAde] glglar, Agdwel s At
Z(1.06 Ln)2e} AF(1.13 Loyl $718k] f21A4de] adsiet
(p<.019). BAHEA e 257, AP 2 AR 27t M =
oA el SldTh(p<.04).

4. Fule] W slel| At 270 AFA(74.55 BEA)E
AR(73.77 ARl ZRAslsd ot frolAde] glsict. Al
oAM= A (72.28 BFAEE} ARF(78 WAl S8k -
2JAde] 3 Th(p<.026).

5. MREEHAHSDNN)R] M spl M 2 3 Alge
AP} ARe] HA] = 7Aoot felAde] glsdet. o
7 AR 7] AR F ARRe] SAlsE WRtREEs) 4
28] FAHEA oM 2FZIME ool AAdTHp<.014).

6. AP o] HFHAHRMSSD)2] ¥M3elMe dlz2r 2 Al
o] ARl ARl HER| 2ol glgivh. BAREA ¢l <]
g 157 Aol = fejAd o] siieh

AEH R At & RS Felle a7 4 =rt

N

AEA] - o] 2 45

2 veRga, BaghAe] SRS Yol on], 1A/
REzHI7 Be) MEE $A) Vepda, ke o)
A AR 80] AFgalAel mlAE odtel etk Ak,
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