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Public health is the science and art of preventing disease, prolonging life, and promoting
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the environment, the control of communicable infections, the education of the individual
in principles of personal hygiene, the organization of medical and nursing services for the
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which will ensure to every individual in the community a standard of living adequate for the

maintenance of health.
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FIGURE 1-15 Public Health Approach: Before and After Healthy People Report
Source: Copyright © 2000 L.F. Novick
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o 285 A IE A2 /PHASE 5 e A= i Er

L2 (Need) %= 2 (Demand)

[1] Services are needed but not demanded or supplied
[2] Services are demanded but not needed or supplied
[3] Services are supplied but not demanded or needed
[4] Services are needed and demanded but not supplied
[5] Services are supplied and demanded but not needed
[6] Services are needed and supplied but not demanded
[7] Services are needed, demanded and supplied

71" 15. Need, demand and supply: influences and overlaps

Source: Stevens A, Raftery J, Mant J. An introduction to HCNA.
http://www.hcna.bham.ac.uk/introduction.shtml
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5ol Sgsl A8 Aol e 329, ALEASEAA B Haxgol 4
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oJF ol 4] Ay 4= ickel ob: ofu|7} Q1] HEoleh. meby WA ATHL Y ARk
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of WSk BANIE SHE 7137 SV E S ZaskAYG FReoRE 9o HYE Sttt 9
897 BAS B Ao Sste] A7 ZRs e AATS 9% 4 A Het

32, 29 ZY
44912 T Z00f A WA ARt A2, S4491E ARTTRE AL ofe A4 BAL
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Aol SQrt o= FolET Ao Aok wizolch. A 7MY Fa% FAIE AEsto] H54
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T HE 5 W] WEo] SAENE T A o ARIRIF I of| A EAdo] AT o~ QlTh
$A=9E Aot WHoZ AREA S Ay 27]E 7]E22 AME-SH= BPRS(Basic Priority

Rating Scale)7} 7V 92 ST Qe BAI) 271w, BAIY) AZLE), A 2AEIHOZ A
22 AR¥sHE Aol

BPRS = (A+B)*C/3

A73EAY A7) WA B9 R E, 94882 TBEL] A7]E ol&ste] 0~10% Aol
9] A4E et AEA L A2 154, 3T ErEe, 2/ EE, dA5ELAd%, Folgn),
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4.1.2. =X S5O 2F

EA8@imE 54 ARG FHA FH(goalS SJmIohH, ‘29 WA A9 FHE A4
£ 9= & & A FEH(objective)q= FAHTF A2 0 &2 A|A| = ojof 5l ARfo] FHE
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HDL S AHZE Kot (H 35 mg/dL 0|2t 0 40 mg/dL O|2H
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ZX: Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of

High Blood Cholesterol in Adults (Adult Treatment Panel Ill) final report. Circulation, 2002. 106(25), pp. 3143—421 (MXt7} L& 4~
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100mg/dL o1l -7l sigdet. oAl 714 24 F Al 7H4] oS HSotd tAS S
AsHA =AY, kil 9 7Ry &= ZEARE s ekl sfA Hgthe o2 ofuH, Al 7RIS
TSS9 Tl 7HA1E B TEohe A9 2hal B offinh o B2 23 TS
$5 | Y& 70 & AY7tsfof gt

AR Foll diside S8t A WHol it &8 AL8Y, odAES, 9ol 3e
d-Ed 1o S A2 oFEAlRE ALHstofoF sHle Y, tiARS Rl Hidt ZEA ]l A& =A
+ Br9 FEAET e AS ofyH, ZEAR S AsiAle s JiAdRte] ot
golgtal Hotle 53 ool ofd Zlojt}. ARG S| ZEA 08 Fopx]7] iAE HHHT
o] i = ofof szt ol 40| ¥} 5 52 ST 7Hs5l] mEel T

ERHRe] ZiAd2 ARkl AS2 A A2 2 tEA= W o, Al ek = AlE

o] Ho] U7hA Qe Brujgih $uts] Qi AR L, tha AFo] UARE BR nrks
5t
B

o
4

rlr
oM,

o
e

g1}

o} 3

7]

oft
gl
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JBole} 5]¥A] 5 SkA| HlTto] & W2 AT Sl= 5 VHQIEE AFe] wE Zpol7t 9l 4= A
7] Hizell 2ol Bt B9 Wtk kA9 B|Rh2 At oz B Rt B|sto] 73] o)
Fol JiA oz A2 Hol7] fz, AFE SasHAT 57| =& 2ol 1T Zart Qi

A 24 "isiA= = {lo] B2 thololE "ol L=t £HA] vH R4 3T ARRAl = W
=k 72 WorA I of® o] she AR tids] kA ARfolnt. dARE e AR
A St et WHo] iHaL 2] ofHe, 7122l d&le EaL Al B e &
ol7h= #go] E a5t} Bz

AS Aa7E dolur] §1%t 242 A o 2e wi¢- Tesitt. &, AFHS UAEy o B2
AURE AREoFAU, ARERE oA E T 2] AFetAURIH|, ofd THIk o] d2le oA
BHE 7T e Ak B 38 A2 @I e sA ZA sidEE g2 gtk Aot
53| ¥ FE HolofEL A FF| tho|olE 52| T3t o] @Y H o2 tiRE AS Ha
7F ofuAeE 714 0 2= Aufgo] A9 100%°l 7Hdth= Zlo] HIR A& {A1517] ofHE H]
AR rol2hs HlA 7]Qlsks Ao Helrh upEhA, Ao AAA £2 Agsde /A
sfiof ettt o= AAfs] HekE AIAW L 252 02 Aok Aol vl T2}

Ao 2, S22 74 offths A2 A Aot gt 7iRle] AEo= 2 Aol
7 Qo1A] a5 1A Aol A= A Eo] l=7t 5h 25|19 offd] Holk o] 2] §Far Ui Tt
A ARIRN AR Sl A olth. A Aol A= AlES 7H Aol 2jo] R Mt -5l 24l
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o] =82 o sketle Ale o] A HA @ AlER &9 7] W2l Aledo] & <t
oAl s A FEstal 9-23f s ot I e¥e drke A AR EAE 2 7k o] W
o Zﬂ%&@ﬂ Uk M2 EA] G ofo] 9 kFo] Siealehs e 2 aE jlo
dE S280] HA] Yzt 252 EAls] stof 2 AHS wARE A AAEL.
7ol & =20 Hrt.

St AAH 02 AT i Ee HRH[To] 7 HskA| giEjete g aro] mEhA giAsS
w2 7 947t Weke a3E As 5 AUt HARSFEOlA YEite AT 53 HDL iﬂﬂ
2HE A4 FHi oA 852 LDL A AHET 22V e B9 trEA ks 25
g 25 LFE AT A=53R] 250 oJate] /A &t AL Aol a2 ek S %}iﬂ
7t 283] AQtE|ofoRt ofal HE HA| HF 2R F Herehee] W vsE AR hEol
A & ordzEt Beroke AF 2EE $851 58S €0l Ak a3t lt= Aol IDL &
AAHET AsE 379 Aol 2T a7t Aol ol

Ao] 293} 25 Y JloiA dEdhe sES Sl diste] 2ol HEske 22 Alktd
AHM E7Fs7E dolHz AAHRl F2-2 Slskes AloflA A4 sk, A1 )1 Y-8l 1
oX= 5712 gkl aste|st 2ot
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6. AFH 2|72 A5/ Ag] tigt 28

ARt 2 oS S of 2 A5yt HHe] 42 UMy At 19 HA’RlEE I
okl ZiAdske o loiA AFEAR7E ofE gl B ARJVEE s AR} ol

AFRAR7E A7l vlAle Gl tistel B A7t o] Rl AL Al ALKEHIL Lo of
Ak EwEe F2e0] ol Alrh «ol] RlA F= 5441l avke <ol Hehdow Fs)
2 oHA| ff=tt Sl Aoz Ags] Kol wo] gou, B kRl SAE AR

Qi o SRR = 2 Flo] ARAE A, ko g wWe 7t H 93t Bolo|t}t (Park 5, 2010;

HY,

©)

N

Tsunetsugu 5, 2007).

At o] Fet Aotanrt uAY A=Al ASOl 58410 HskE 4o 4 v A=
o] Slout, of2fet A A 4153 siAdstoioft ittt A AR = T EYo] AR HTHL
TSI ol= £89] WgE F4o] € Ao|u, AARe ARt Sl ARAlR 2RO R
A Z714Q1 st AE ATV ofElE ALE HRlth ARE 2 AFHY U A+
NN Z ARG 2209 Al & 857 EoS AR 2 =3 @Y AstarE AFA
53 HSung 5, 2012).

134, o|et o] EAT A B HAF AV 408 SAEA] gtk stof AFA|R7F
B3t ikl g THA, AFRIAIRE BietE e B AA7E AE Aol AZEH. f9
AT AT E S Aot aibe F31A] ehgtou, AEH A T 2201 FEEY & A4

o} MFAR ST 410) A FA) QoA o] 9l ATE AE A0 Uehgthan 1.

d

QoL p < 0.001 *
8 - T 1
< p =003 P < 0.00001
| — | [ — "
§ -
o |
[+e]
8 N ]
. ; T T2, Y SRI0AM S| MEX|R =T
Ol 41| Al thiet &1t
(el = = -
N Zt=E(control): CHER, 2E(forest): ARG,
2u Ll 2 s MEX|RTOIA 20|Q= AoE Mz g

Control Forest

|0
o

o
HO{FH tizz| JREC X3| ey
QoL: Quality of life DO: &= &8 W8: 8% & 53 0| =Ct,

140




otut: AR T2 0] AR2A At LBl Higt & T2 IR oA AATRE o
2 2 OS] B9l Atz QIR AF Al P aE ol Hiet &[4 Aol whE =t
Ha 5 o9 89| 3#%}01 oj2iet 232 o]ojxl A L2 FHH HSung §, 2012).

AR Bihs AAA A B0l A viEtEotopt 5hal, of E7%t VA A®Rte s A
AE dsiHEs 2 %Lﬁ}‘:}. AR = AR R a3k & opdzl H2|#]l avte A4, A
58 AL sk lnEle AlEs] HsiAle AET §71H 5 AEE]l 8.900] AdiF
o Zgsith A9 ]-;(ﬂu]- o2 QeI Asto] HEHol sjAMo] F i gA|ut
B 58 A =0 910l 2 EFS ATl & = e HollA Wlf- 2 Aol 2 7R Al

AR T

)

’%‘%} S¥o] 719 A7dAF A AA ke S8/ 3‘3}% AL U sk ARdelAR
oz A8 oS Atk Aol HA7) fthe Ak gt Aol o] 4A] 2 HX
E olF < H AHEARTH 719E 5 s FEo] 4ol 21& A0 7|7} HANE 2L GIE 9
sMEe Az gy B W A7yF Wed Aojo), gt T2 o] 74, o]F Aksh=
AZ=A A, 2 87, D)ol IAA] eh= B7140 v, 2 A58 5% Zoh Azl
L2039 /i 59 o7 7] 250 AT HE BHo A= A s e F
£ A% 5k sl 7|diEr
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3. A=A tiRAl A9 a2 Y, oIAETS, Y, AT | H[RE 5o O]
= L7 A5 iAol A sadl B2 el =, AR 2R g 45l
AERT o ZAE S HshA= a3l A =7t 75t

4. AP fEre 2 A BRATe ARG BE 988US ATHOR 2ol ofFA,
A 2o] HEAQl oJ3ke & 4 9lon, 913aQl 2o glo] FaT ATHT 4] gt 5]
Folo}t w&o] Fa%t A4S I 5 UL F 08 Ho|BR ofo] thgt 7} Ao} AHg o
2 7 o] B Aot
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A9 Bt 0hg0] TR ARIA Holub S W Welo) HiEo|4 Axte & 4 itk
TS 2T Aol B} vhe T BollA] HIEH T 1 AR A BT Te 4
o] A&elw Bt npgo] FHo] Ul =S QA B3 A sl A Yo
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1° = AR DEL HBAA AR FFE DS Tolri] gk AAH 849 FEe
et19) L1 A, 3 A4 £59) ol B 280l AB0% S 2

=9 WA FYske SEH AU AFHIM S 252 AR #¥E A5A7IAL B 552

1o
)Y

o
s At Apolle 7@ A AA] et St I ES AUtk AT 371 FUE
A& AlBote] AA 4 REYE ZIET EF X F= FAZ R HofelA vhE AolE A
Aste IAAH & ol FAE £ 22 £E5H st A4l olgke sl ASEE
=9 4 s TR Bt =, 2, 71 5, S5E49] AR AR AAIAZ]AL AA S
247E BASAA AIA|S] 21782 olgstal w384 AME Fiedks A® Af7t AA
o] SEHE e ol 2. ol Aw2 Bt S0 AAY BEE I5AZIH. 1

O] 717} E8 A AL 19 Aol Fobx]7] wjZof Arol Tt Aelo] AL Aol FF=7}
S7HEo] Aot FAEH, AAE e wAlske Aede] AdHol olet. 53 vieel AEE
g0l 2HEE FAARI Etetoly By &2 AAE AdE 44 S5 5 A He A
ojtt. Aol g2 B3l 7iRle] Ak Lekedo] AAHAY eetEd Tl A2 g o=
o= Yehr] mizo] A2 a4 Atz ERlEE Ao,

e
0
~d
=9
=
Cl)
=
<0
g
20




2. AR 0|27 24

AEFA T2 FAAT A7 ARG o R dEEE S2= IA B9 AotRolA A4l
B= ol AA 7t 71Ho s Ay AT AYSHRoA Al E o] YREH|A|AZ o]oj A=
T 7HA 9 271 ot (3" 2] ARZAIFA 5 23417 0] FAISA (Sympathetic-Adrenal Medulla,
SAM axisy& &-510] AN ET E70] 2o fold & ofyzt, A e Al 1A} W7l
A I T8 A3 HY7ER1 v} g Bao] Ho] HYY]E RAA g4
BEE ol&Hr

N L] <

4 R

:hﬂi‘;,;'

Al 4815 (hypothalamus): CRH " %ﬁf s

!

| Bt ==4| (pituitary): ACTH

—— W ZHZ (sympathetic NS)
‘ 3 IG| E (cortex)

IEIE
. ZZE(medulla)

o=y  ——y

) EojopEdEE
F4l(adrenal) £ | /

A 4170l ofgh wel|zke] A sE R S g 2 LA Ko AR AR AN
CRH(Corticotropin-releasing hormone)2} 3= A H(anterior pituitary)2] ACTH(Adrenocorticotropin)
< 755k FAl(adrenal gland) 2.2 0|0 A]+= HPA ZHhypothalamic-pituitary-adrenal, axis)O|A] HH]

E= FEEY AA Y 24 7150 THMcEwen et al., 1997). 2EH A0] oJ3F HPA %9 243=



At St ES et AA 34343 542*% =L A eI A= 7S] AEH A%
H 29| £E2 olF F RO B/et ARE ofEsto] Aofehd o 57 VhssiH, AREAl T
oA ZH]E= ot=dEd, o O}Efﬂl‘éﬂolb} FAlojA ¥ He ZEE] F8 HiAgolH.

JE AR ASE ot SRR 2 AR W) et AESS AGH Agolt T 2
22, P48 AEEA ARl Shte] AA X ASE 4 AOM TAH AT AEH
29] Aol Y8} Y W] ABA ALR A8 ole Aol BAolt A AE
A2 Aot 34 AEAA S8 AFoIA Aol o3t el B0 ZHL A A A A}
REA foA) AARE FAT 4 AAO DY GO W AEd L] 250
A 1 o] A os SET 4 Ytk B3] Ae tHOR she AT 94, B4
of Zfol QlahH FAIG AEALTL of] T HES DY Yk ZE B7] ol o] B4
olth. AT L ABIH AL, WARO] 1od, A Lot 10 1eETt g FHO A%
2 AEYAL Yoot S OR AEHA Brt 7Rss Aol 87k ShAlot B A
3o Ak UulelEo] AWsH WA BBAEAAT ZHske 2 A7) e Dolck. Adlo] A
3 TS AYHOR 245 NI ANE B QAL & 7H m70] o
514 9k, A% B BrEETE RoRRI AHgaHE o] AHES ol Wloltt. £¢ A2

o] A3t AFHEAC] uheh FA E7E BEAOE AT FAT UE N 90) AN AFTH
9 g0l 9 ZHolet g2,

e
0
~d
=9
=
Cl)
=
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g
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A919) 4% B AelgeS SHohe AR ofe] 7] =7Eo] ApElo] ek, [E I B 4
Sl A3} 2ol APAN, AEA HE FA 5, AL A7t mao] 2ATle] FAAFS St
L elAkela o] glom, AAAE] 2AT JoHerE st 2 27 Wo] Ackappley
and Trumbull, 1986; Chrousos and Gold, 1992; Cooper and Cartwright, 2001; Glaser and Kiecolt-Glaser, 2001).

AQle] 47 8 A4S ekl AEdat BadoR Bysfshn 4ol e Fp
2 85 ZIAST QoI 1 SAo] i of el SAo] QUAIuk Therst Fejo) Ame AR
of THet AEHA $22 B 919 olel 7HA] whe] ALSHL ik Alel AEdA uhSe

s WM A AR et 2R B A4S 2402 OlTOW—Eﬂ Rlel
A A7} 7ko] e A7 8 4] AEA FeHE Folo] H4g 5ol
el e Aol He) SRR ASSHE AL ele) AEAA A2 %ﬂgi =)
33 B71817] Sfste] A4l-Ale] EF7E 7 Eo] Apgt
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o Aue] v 54 D 4 9ick EEokE 4734 FAR HEA Andol1, 7
Qlo] A3t Eeko] UL P42 4 i Ao] Lot SAIzro] A Ak A % Bl 4
g3t AR Aol 7]u] Aele] Zyko] 2A vreiElo] YAk Aol Az el B 4
B9 S olisgonse b T LT 4 S ] Uk A1 BEAE ol B 9

< ZAVY e S5 1esto] E5 A AEAE o8 o o HHEstEo] = A

4 EE 7RIS ARE S-S ficte] ARSE o ok RS =2 A= 2 AHBeck
Depression Inspection, BDI), 2EF| A FHAFA|(Stress tests), W AAKPersonal Well-being Index, PWI), 7]+
A AKProfile of Mood States, POMS) 5-°] AT},

1n
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o
of o

A AXE Uelle 354 B2 A5Y 2 AEAE 599 At 5= & & et oY
2] Al¥(performance test) 5= &9 AL 4= At o] T HEH L& ARGD 4= Q&= Aol &
ZdABAHPVT, Psycho-motor Vigilance Test)O|t. PVT= H5E AARE o AME-El= E+0]
%/\]7} AolE 7|08 AEHAY W& 3 ST S5 QUrh PV AZE &
= Z7ohH, A& AS, ¥ AlZE Aot ¥Eg AlZE Bk ofyzt YR
2 Q1A AJE7t v 1’401 UEE A=l gigt FEkSoly A=) Qlede ¥ Hole B+
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1. 7010 742 & Af2iAE) YT

—/

0%
IE

FoE =5k

« Beck Depression Inspection(BDI)

* T
7|20 M2 Stress Tests

(A1) « Personal Well-being Index(PWI) Ap7|2200] ol M4
- * MMPI
« POMS
MBI 20 « Hormonal pathway activity I, AH EfH0IM ZE|S, OtEEE,
e « Autonomic pathway activity =4 HEiEl(gcute phase protein)

YU2SHE, HEHESEHRY), Y,
il

M| AL « Autonomic pathway activity HoT MENTE
T T

L7 A i S, Aok A5 715, A=l tiet @5 BhSHfalse responses)®] S7HR} A3
AP} Tk, PVTE MAol Lol Tfste] A3 s marola} St BRIE 97491 David F.
Dinges(1985)° 2J3 7L Aa/do] FFEUCH, £A|sp7} skl 4 7]%0] ©<st, Fa4
o] ofz] 72 YFHUH. A7+ 4173

A4 % ShI2 W8] 2ol AAP} HlT,

AAE AEA WSS AN BEF 59 JiH 22 g3 hEy] L Wosly WalE
=Y RHGH A=A U802 F2A STY 4 JATY 3] Aﬂaa e WL

M2 ARl XSS &7 ARlA 58 wEgA7E B astal Zxé *ﬂl/ﬂ% AA O F-2tekaL

=]

=30z Foo AR F1 GFe govt vlay AuaolL Ay Ak A4S AU
AN BHEE TR TaolA L AAWSEA ofsddlolt tojolE g
92 AW ZHT S gort ol5 St Fo] 23] ofFek Blel k. A 2y
e A4S BHES (A OE 25K ol A glo] MIFSHOR 24T 5 U]

dho] AS 1 gtk AHEAAA] HEES SASHE A0 hEA Ho] AHE Blean
Rate Variability, FRVOIT}. AlSHIE B2 4140 SFES Urehhis 224 414852 ek
= 2714 3h0] 717 MetE Astel wEo] Atk AR WEEC) 717t AW A4 710&
2go] 23 B4o] Lom WEEo| 2om 42470 Lol gl AR o] Astel

UERAT AlRS Bo] Aolxe 4] c150] kol S A% ob]
Ao UeiA gtk 34 719 W 2L AIRE FuhER WA A B AR

rr rul
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i
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gt 11 ojof i 2241 Aol oot A BEe] B4 Hisks Wdshe B, Ae IR
°] F& Aok= 600-800nme T2 7H Blo) FHES Ve R PR NS S0k
B oHpulse wave)e A1 9] B2 #F& SPshs AER E8E 5 vt 2B 20 oot A
Hoh= A2 wRo] A7 MG MR £ Thesitt. AEHAS How IRt SAISoR
ol B A5l wfop &7kt d7ke) o] A4 T Fejofl Euile ol Eofgo] mF2=rt
Zdoretth. AR tiH] MF2 5] ot a2 F9l A St AHE SET 5 A AF
= oAU AEHAS WOH &0 Hol WA H=d| ol A71E & FotA ofnE A7 ERET}
77T} 2pol7F BAWA Hrt. 179 A7AEE AA] 41X AeH wwt e S7dshs AR
AFQl o] Het. AR HA]7] = o] 23t U2} & o]-8stal it

AoFera AEFHA W2 T (serum), EFM(saliva), W (urine) 5OlA ST 4= 1o Ak
SERo|} AAHAIERQ] kS ZA5H= A0 F 0] 2 FE|Z(cortisol) QU7FO) AEFHA AL S
Asls] YR AFA Qs AR ER 7H SaA ARRE T 9ot 3 WAl AR EOl

of=gddoly kojotud @S AT 4= 9loH, AEH A o3t W75 BsHE S5
Sjsf BHIFAQ [gA, P55 HlE £4317] U3 CRP(C-Reactive Protein), AHEA 2 EA
A2 DHEA-s 50| 431318 W OR 24 4 9 o4 339 A Ege|d,



4. Al S4E A4

&A1 7 Al (Autonomic Nervous Systemi= A 2= AFEglo] A4 WH9] 7]3o|u} 2219 &5

AHsh= A7 A olth. o]= W ARl e wsto] tisto] AU 2HE9] #FS FAlskE I of
o, A 74 &5 L AAH] 4 (homeostasis F-AI5H] A3 LS AT 5= A=E 4

M0 Bolatet, olefe AHEAAAL 7l RS AATEO] ABHAL @7 490 A2, 257
1A 00 oi 4 8 5), HRE A LKeso10 5l we), i BE Fol UrehbA By, ol 4
QOAE ofe] 4] Aele] FFL LAstel BHES AT AWS| BFET 5 Y= AUkt

(Harrison et al., 1988).

=LA HA : =
SE YL Y
==/ H=

BH|§ (ElM, &H..) etc.

18 3. M| HAre B2

A A A= WA 73 Al (Sympathetic nerve system)2F 51174173 A (Parasympathetic nerve system) 2.
PRI Gt =] 2L, off e A] hAto] o

h
[e)

 no] BT A S0 BEL FUARI RRZAAAL Fdeln el 411 9IS 1)

%

¢

F4, 49 9 FRAEIL, 23P71HE), 21, o), 2%, i 5)9] Bee SR dutzoz witil
T RIS TR A7]of o] EE o] A= Hith2hE-2 sHH A AA|9] 8 olETh
AA 9] B 492 o, BFF, A2 5 22 =94 S4) oJjt A E} HuhEEc), A
E(ECO), HAE(E0C) S o] BA 9] 2714 ]] FF o2 E A= HYHE Fotel Z4E 5 Sl
(Arai and Albrecht, 1989; Astrand and Rodahl, 1986). 2EFA/H R 2 HTFslol7] oA BE

NN
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A SHAE 7 ANRIoIAIA FE5kaL ABokehd] W o g A9t
A S FolAe AAEEcoel gt w4l
-5 E(heart rate variability; HRV)ZF 14| W5} Dot 7k
| AAME L 7Y Aol 2= € o URITHPark and Kim, 2007).
Jgelx Etokal &A1 9] Agatgol Qg el 3 AdeolA A 37] WiEe] &
< HRVE} AR ot 3 H2. 1 Zjojof|xf A2 gt ZAaHE w487t Bl wohs 22 Fe
7F k& = Qlnh. E4a o] At AR AU 71 4k 785t /ol &-8strlol= ’7t
R Hths oujolth, Aoy 7|E0 2 A4l 4L S Uettle A& 79l ol 1
slpo] 71z 5ko] Ae] A Bt AHE B7Foh= Ao] HiEA st £3] AEHA S0 ARG E=
A&7 A Hio] @ AE 7= BF HRVE o]&-5k= Zlolu Y719 HRV A13.9] 7117} # Al
Antsisly] Lekaict. 2 € 7HQl HloleloflA HRV Hslefo 2 Ae|d By 3049 Hels
Z7g5k= 7o) 235]8 AFEE Eole WHolH, of7]d tE A HAE F7l6te] HAsiE

o oS JUEt AEES £ 5 AT

2 oot Rl oE

i

mlmﬁré
ol

-, Mo .

r = T

o Qo
Y

4.1. Ri22I A2 At

"AIZER

HzEE

3 — wzzs

LA

AL AAA] ARG W A7) F HBBAL A 940 g Fash] g w2t
Al o] Slet. AEVAZ Aotshs 71 2 Aojiss AuELe} Welely] o % 744 A
EE A BYH Aol AABA T 94 Hehfs HEE AGHT A UESE

o] 2 0] 7 (pacemaken Q] EHZE(SA Node)ollA] 12 &< DAY= S& 3ot S22 o



o
T pi
H Alofli= o] n|FA1 Y] B0 S7HE o] AEFETE B Attt v

=4
& AlAef ofuet FAE, A4 AEH A7 7R w4l st Hol AdakEs

7} Z7V8HA ©tk (Astrand and Rodahl, 1986)[ 13 41.

WA Y] TEE A Wt S7HA 7= Ao] ofyR A AV Awg, A 280 5
o FFE vX|o] AREEFS F7HA711L @S TEo] ) AASS s ot #
WA o]} Wi o] 2H8-2 SHA| HH, o] A d A&AIF A= ARHE 282 Boto] AEHA Y
Fe= AR,

- 95 274 ¥3t 59 8210 osto] AW FFo] oA H AH&AIG A= ol E FEAI7]7]
SF 282 Al&oh=d], o] IYollA] AAEREol WskrF WAYsHA ot o] 2§t Blgat vl Atolo]
ZA5k= AR HstE A4 e S5t 7159 AAEEE A5 fIste] ARgSh= Aol A
HHA5EO|T (Weimer, 2010). AHHAEE-2 A& A7 S50 Higt AFHo|n: ARHQ] Bt =
TEH 83 quE 7 4124 = AAPE O QIFgHra Qi

AEMHEEC] ARt AL A& AA 7 Eetal A0 SR Ao

T i T
FAL & Aths AS uigith, W& AHhHsEC] AAadthe
1

gk
)

¢

Shof| & A-Zskal P A A
2 34 #igto] HZsh] o YAtk AR oty et T, TN E, T A 5o oiet &
EA0] A QAZA YERAT} (Zulfingar et al.,, 2010). A AEMHEES G 2SR A& A1

9] ZA=E TP(Total
Bejelo] Wl w02 A8 4170 7153} A& 4147

~
2
[©]
L
—
N2
ay
Ne2!
—
g3
~
s
s
=
o
o
@)
i
o

TPE 0.0033-0.4H79) 33 hote ehe] AeAlAAC) SAAE, 24 S8 vt
LFE 0.04-0.15Hz0] Z3Hs tfol e e, ol 8924 vlAUZ0] 852 urafshs AT
Q) Az} JRO R AIHAAA} Rag A4 BEo] A tehi, aaAAE & o

Z




Z Hkgeith. HF= 0.15-0.4Hz9] Fub ti 9 yehliy oF &5 39 Sle At 15
upp RO R B, 55] flolA ARt n]FA17 9] S5l tigt 2| #oloh. LH/HF ratios=
LE2} HFS] H| 2= A24173 9] 3 =5 HHY S THAkselrod et al., 1981; Sandercock et al., 2005).

HAE AT FL2 24417 Hlo[BE o5t E4l0] Feshy, fEA R Erjdzed
7178=18k8](1990)7F AP EEO et 248 715E nhesty| I8l 7443 Task Forceoll A= &
Apo] Aeiet HAF ggol Higt A Eet A 2 Alo7t k= AAstelA S5& HolHE o8 4
UL A ofskal QITHAE 2].

Components ‘ Frequency, Hz
Total Power(TP) ~0.4
ULF 0.0001~0.003 Hz
VLF 0.003~0.04

8" 5. AME9| FI}x 2t HA(Task Force, 1996)

H 2. HRV =X 252t DL (Task Force, 1996)

Normal Values
(mean=SD)

Variable Description

Time Domain Analysis of Nominal 24 hours181

SDNN, ms Standard deviation of all NN intervals 141+39
SDANN. ms Standar.d deviation of the averageg of NN mtervals in 127435
all 5-minute segments of the entire recording
The square root of the mean of the sum of the squares N
RMSSD, ms of differences between adjacent NN intervals 27%12
Spectral Analysis of Stationary Supine 5—-min Recording
Total power, ms? The variance of NN intervals over the temporal 3466+1018
segment, <0.4 Hz
LF, ms? Power in VLF range, 0.04-0.15 Hz 1170x416
HF, ms® Power in LF range, 0.15-0.4 Hz 975+203

LF/HF ratio Power in HF range 1.5-2.0




4.3. i‘"% (Body Temperature) ég
4.3.1. Hj=22 GOt BF

St o Aleold "AAY F8 U] 2E2A, Au7t gle At MekE s ghe 39

5ol F=AE, 5, 54T 22 AAXEE AFA(core body temperature) 2 3
THRESE 227 WE7H Hed ol Rk S22 Q52 gl St

ARA Y AS FhE, 5, B4 22 A ARZRA] 2ko|H thA 37 T A= A4
O % YA FAE. B F2E0] A8 v F, vshRA], AHo] 2ko|H Bt 34 ~ 35T 2 4
FAZ = 2402 o] J= ot #5o] = Holt} 53] ARR| BRoA= 35| A
StEl= A7t vk 1%7] ol R e Kb AFA 20l B Jgst ot Rt =2 |
ojth. Wy} ojute] A Ao A 7ML 7MY 8%t H7F e FEol7] o] 9] Sl
HEsit}, A9 A AolA Q] A7t Ao g Hr] wfZo] A9 FHFo] Y&stA] X5t
o E3F APEO] FAA BAY] 2E= ol ofsiA $2E7] diizol A EHo] LKtk Y
ole} Zro] Al 4lA19] F-fo] whet ul->- 2po 7} Utk 187 tiZo] F=IA 6 cm ° 4 S0
7k ZolA &7 A 258 A0 R ofal Qlrt. I8y AGHCE AU A 28
Atk A2 gkt Pol7] fizoll, 49 HelE fIsl +olv 14, A=go| =& Mt A
738 Aol QEARE AdEloll Sl WY 7 k= AT Bt 0.6C 7hg Wil ATEgo] 2%
= T2 EET0.2C R (Guyton and Hall, 2006).

&
w
N
é
rto
10
rE
O

49| Al2Z712A 2 ol = etk g o2l 712 Al AA| Afelt YAIRE o4

oF Hesto] Higks Helth. wigtd S AR ool 7| 2A| 0] A5l a24de] =L, ofo] €7
I 7 712AE2 WH7E Al2Adel " vigo] dojuA] ek Aol LeAdol UErA| ¢
on, B2 94l Folle A 7I3EE S8 Aol A&H. 7|2ARe F714 We2 44 2 A4

o4

o o271 gholut 414 Sl et A2 s, Al Sl ot Al s 5ol 3leH ofF

7

7



Al Azo] st AHE TEolHaL Tk TE2 Alte] E4 Ee 2AEY 59 ol E3jitE
ol HAEH 2 A-golr] flwolth. A2 e 44C~45T olH, T oloM = a4 5 &
o] vzt 2| 0 7 WA AR F49] S50l ol &t A9 siel2 33C R o] ofstolA=
Ofale AT, AAY 2AAME A= A 2oA & AL o et AZ] et e =0 &

u EA] gkom ofF3 A&l 0.5C =2 Ao)7F =t AUA] S=THGuyton and Hall, 2000).

4.3.3. M= &4

A S AA Y B2 WSt ot S5, We, Y 53} 37 Wol 2ol Qi A
O] AT ERl, SOl A T o, oA a3, e T DA AH 2ERle At 548"
o AR 2EHIA A, S22 Aol Hot Q7] whize] ARl Aol wol 284

AL Ik,

»~
-

4. T2 & (Electrodermal Activity)

TREA7] S5 TR AYeE, A7ATY e Aes&S S0k A0 £upete] Wstof uf
B 2g}o] HlE 27 5H= W (galvanic skin response, GSRI& T2 ARESHC}, A X3 H = 2500

Q, B T8=2500/12 2, 283 Bl A2 mjH= 2500/25 2 50|t}



5. W2H] 248 AA

AEAAS BEStel HA A% S UerhE ARE fEelAdd SugE Eei s
20| Bulo] nte} Qe W WYRFAGGoleh. AR A WS F8 F=I HPA 59 A
3} A T2E So) RA0A RUlHE 52R FeSol} Fol Wl |Ho R s
L 4379 99 of=e ot ojolse o] YA PAAEO|, o5 GFOT £

o T4 B, ARSIl BHgAE AR 247t

St} ?HH AFAIZolA BF o= ZH|HE AFHE SR tide] 2 4 Stk 2HZo|= A

or

5O SRR AEFH AR A $EROFE ATS sh= FEE, AAY L5ket AE o] A4 &
HUF ] A1 &85+= DHEA-s, Weted, A5 229 HAEAHET} AEZAE HAIAYE]

£ UEl= BAX R &8 710ttt AYRIAZE = 5T UEW+= C-reactive protein,
Tumor-Necrosis Factor-a(TNFe), IL-6, Interferon-y, -7 H ] A X2 AFEE= EH|A|
IgAE &7d5to] AT 4= Ut AAFYEHERE A =201% tjifo] & 4= St} HH A&417 9
A AofekAQl Bl ofsf Ao g of=gdRoly ojolEYdE SHT
H, IHH 0 2= AEA17 9] A% wet Holol= BfH o] opdetolA|9F 22 Aot g Ao

2 531 24F 5 ok

o

paes

H

—_

Al

220] oh g AR ES0] BAN R} okl BN RN 2] ZRsEAT Erole 7]
Aoz eAZ0] 2512 EI, 2UAES 53] SAR0] 47 AL Hol/H she o wth
E3F ool 2JRolA fsiE Wrolt o 2L A FEE AR 7 Yr. st
Elole 1 AR B 1Y) W), & e o/l 5ES 245ked] olg 4 ] o] o]
STk ElEAIE S AL ohth. Bl et Eelgol mAl B ol Ak of
BAEHNA ool Sl H¥o] BIT AR HAgoR &

A5Z S0l B AR EAHAE tAIE = -

0

AR L FolA Tl F7et T2E AR = 2 FAAGEH (Enzyme Immunoassay, EIA)O]
olel| HFE 4= Jom, A7t FEEHE A 3 AERo|E T2 o[y oty gy} T2 AFH
SGEAES A SHAH A2 0E 18 9 (High performance liquid chromatography, HPLO)O] 2J3l A2

% 9ot

(¢]

’
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5.1. DE|Z

T E|Z(hydrocortisone, Compound Fj<= F-A1T]AofA] BH|%= 8 SFIFTEA Ay
g, FASEE, 2F2LL A, £8Fa 4 gastric acid and pepsin) 8], 12|31 HY7|5 2H
Tofgtt}, FEJZO] AL UFAF7 ] (circadian rhythm) 2 B3] A= o] 9lom 0] ob(about
1 hour after waking up)Oll Z|320] 0|21 of7to] H#|2]of| o]Ett. 12|y FEEY 52 474
F719 TAGlo] AEHA WSO8 ASHTh AEHA 2O YA A HE FEEo| EE 5= 0]
foltt. 3hH FEJEZQ] 2 FA FFHCushing's syndrome)d} F-A1 FFO 2 Q5| AFSE 4= Q)
AL FAFE A (ex, Addison's disease) ¥ =3t @291 ACTH AH 2= Askd 4= Qlrt.

59 AEE2 oF 15%7HAF @3 Tl gt ZotelA] ¢l ey S44E 7HA = FEHE /4
=t Bfofl A= XA e] AliE 7t A2 ARg] ofsf A9 e FE|EC] HEd &= M= BH
E fAE. B FEE S B BHES Y B Y] G40] JF A gow, 39| FE
Z 23 gAY FEE £70] 22 4 AHE it B4 9] FEHE S HIZSH
ojHA A EAE 7HAE FHIE SAoks EE T AEH A AolA Eio] AR EE

Hojot.

b.2. §H|§i‘” |gA(Secretory Immunoglobulin A, slgA)

HHI A, slgAs 24 HoF HYo|A F8 T2 o= HIZ=R A (09 & TFE =4,
A, A @, 571, ¥ THgenito-urinary tract), _LE] 1L ASHHO] ZMof] ZA T}, s[gAE =
2 et JuA| 2ol A BEAY A =R o]Foh |k Tt R HUPA ] o]kt B-H I
TollA Ao BHIE7 = . sigAe Mlat=2] el oet 74, =, W 22 AR
H50] 5% LS ek AR EHAoA] sIgA 2 ThE B ThEA] 4 Ao SJsiA
AR, B sIgA 7 GA] ZE|SH} o] A4 F710] Y2 2 opFe] iz
ol=H 7t asta] Ay A Ao o] EH.

ERT B sIgA 2 =], FAIA AEH A0 % A4l A 249 Avte gt o
T Bt sIgA 2 Bl Y] ZH|S o] e Eebd = Q7] whzoll Bt £H] F =5 ohA] 9l B
W A mE RF|ok= Aol BrFAStet Bt A 9] sigAe AEH AL} IFHATIO] Jo 2k A
o] &8=+= FxEHol
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A s2molit WelelAel Bl Yol 2RSS Tt T2 Avlo] I ThE W8S ]
qg Befelol 574 THe] 9g WSl W 4 S T4} BOIE 27 Sol BAZ Yol FA
Z1ch, AgolR] &2 a4 H2 AE Ao Wl & dhE 913t 7| A& F&s| Yo ot &7 i
o & TR B Ziol e} waielel /14 Bafslo] A wEo] Y Ht et
Atk Aol 9] Aol Fekr 0w 2galol BEe] o] ol TS| HnE T FS
AlAet= ¥4 o|tHIIE 6]
ASER
—
YY# YYY ‘?Yj
ABEE Eo|(ZB%h ASEE R A ZEE THo
sh| ZEl HE EY g
YM7E
EAFE- -
ASZ2E Eo|g h
‘ Y YY ‘ ;; Y j ? Y j
FAHBASER SLFEFASEE  FAZERBFASER
Eo| 2K & =9 2K M e 24 2| 2"
3 6. SAHAEMH(Enzyme Immunoassay, EIA) Lol

o
'k

4 éj%o-'.*iﬂELEDtEJEHI[I (High—performance liquid chromatography, HPLC)
VAES] Ao A o5l E3td SfehEd 1he] AEE Aol & ol8sto] EHS Eote &

A 2] AES FEate Jefu ety sttt O Fof|A] 246t} sk Alert 2EE 4 Qs 53

B2 welsh 1 F AYY 4 YES 1HE A7 A2 z0kE Jefslo)ct, FHL A /
TAge] BAT AYA AAAZ0kE Teh o] PRI 2z Bho] nReA AL 2 Z
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gelo) Aol B2 Aogs B4 A Helso] o] st Baje Z7o] BAe 2
2] 2ol gAhel TapgRIo] o8] Aol Sl Aol Aeio] okt BAL U W
sol L. A0 £ 282 UF] koA e 2geelA g o) 2L Holx Fejsta

$4% % Q=S 19kE A7} HPLCS] Zolet.



IS4 (Reaction Time S45tL, AF=0] U=T=E HES FEA &2 3571 Aoy B
A 3lg 574510, A3ES RIS o Stk A WS AAR] H2412 S K (sustained-
attention)@F F-SE (sleepines) 502 FHE B Yula] o 7l 7b420 WIS AHolth, 7HgF o
& 25| A E vEY AEF A 95 e Y] wiizol 7iRl1e] A2 EvtEe SASH
+ APHAIRE 28 7Fssit

a8 7. HsEE ZF 0l

6.2. 24223 A BAY| et A At
B35 Hhg AAE dedoe Etotal 1 AARe] fa40] HIE ATt (Dinges & Powell,
1985). 10 9] &2 A|7HsQte] AAIR E S55] 4wt £

BEE HAbet=d frasitia
AT (Loh et al., 2004). AZ-E A HA FF= 7IA= 84 T2 27H407F AU Lot
U $H2 F =7 HHomeostatic component, F44 84)2} 515 5 AA| AARE AAISH=W(Circadian
component, 24A17F %719] 84), A F01, I 84 £ AlZto] B3 FRoll= o L ¥
2 A5EY A7t Uered Aolth E3h A 3A|04 54] Afo]Q] HAF ATk @F 3[04 54
Ato]9] AL Aol H]of o] L1 ¥ JFER UER Zlolth o] 24417 719 2421 Y
ojuf Weted 52 I W20l ATHDinges, 1989).
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7. A A @A A=A

AR O] @Ol A EE 7hett ARAAES R H =3
E-8ot= WY PsAsteltt. BAAZ B Ao EE 53 AEY A SEAARE I
A3 A=t Fudild BA4EE BlaEA sk Y o9 dAPE 9EHE o= TA|tof S5
o U Eolrh. SAAHIE A AL wet whEoi A= SRV ek = Yoy A
HPHo 0] % A A1 A4 BB EE U THIA QA AEYA X HE AT 4 Q=
TP(total power), HRV index, SDNN, RMSSDe} w4174 EAd=5 YEFHE LE(ow frequency), 5
W4 W3S Al UetW= HF(high frequency), ZL8]1L 33 R 3te] 92 UEtdl= LF/
HF ratio 59 S3AE ¥d8th. ols Al#= AFAA ] w2t 8840] g2t 4= ok AHd
o|=F S| Aofli= ABAIT A PYEE FA|TE o] S fjof ob 55 ol S4dt+=
Z2& gt

Are T2 5oy A7 FHEJEAE SEE o Aok H=EA E23dsHE 719
T8 0] FHEUSAE BAT o U= UHioltt. o HollA 7%k PVTY A A2 Al A
APAETE B2 FH] Ato] o] Tt Aol A HFH2 HASe AFF AAKStroop color-words
test), L] 3 Digit span backwards(DsB= ADHD &A}+9] 252} o] 25 S HARS o
A8 7 Sl BeAAER T S4 7S Aol

St A2 AQl FALel Askera BA S Bestaal & o= Bl o] &t AAARES S

oF 5= Utk Bof= o Sli= 9] Ed8E0] 22 HlEE S°37] HEolth AEHA
22 FEEL AA S5H AR AR 5 3= WetEd, DHEA-s, 183l fg2
&5 FHIPAR] IgAs 50] = ZEH I Q= SHEE S0l oA A4 AH7 2

SRR Bl S W= 8715 7PH9A DA DA Bt Askal E4E =S 4 9l
ok 59| 322 Ale2 45 HIZF o ug gl 235k A7 HSkE F|As)stofof gtk
71931 o] @ HEA] PEE Fsk= Zlo] $4 9 AFEE =ol= ol
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S}20] 27|20} e 7719 BAEES ol R Bl 2AFHFT| 2
o S5 (Ulradian Rhythm)o]cF. SHERTH RS 571 SFgAle] Hs 74, A, g
927} Wao] YASHIE A ASE ol k. S| FH 7AL Bo) Y wHS
A7} lont AL i 20| Yshr AMEE 27 Aelulct Ae] dgstct. A o
A4 7He 7120 ol glo] FHA 1 AL ehrhl vlk7] ABe] FHe oAle) Hojok giek,
22 GAHQ BAR SPAS A5 2 4 Uk B ASol 4% WAXT Ao
79 g0 713 41 A7to] Ext. w] 214 o] ok Al A
Ltk B3 nhgo] $xsl 4] o] x| 193 BehRat ghx] Auof gk £3) of
2 ofolo] 49 B4 71 44 Wzl thE HAHQ o] 97k BUEIS 7Rs Aol k. A
BT 9B AL AEFS Selok T v F7S, Y AEAA 4RAE FE) 45
o, o] OPPE AROIAE Aot So] SFSAL AEHA AFHY Wb AL B
4440] LAZIChY o] gt B} upgo] 28Rt o] oJgk o] BAE ek AlZole). & 2
£ ST Q4ste] Aele] E4E UEiE HE F shtolt Aol 38 Ealo] QA3
418 eSolLt = Zuilo] o] Msks Helo] Axslols Atja o 414 ghtk IA =
Bl o] A4 S Terd ) 22 vt F 4 Uk ) = Aol Sk wey
A2 Betaslsh w7} oIk

Asts SE
e
1=K

Il

Dk

i)

7

_

oy

rr

SHREDH 71 7%= Sl=tl olAtE et 25 (nfradian rhythm)©|2t SHH HEZQI Zl0] o
g2 AEFT]ole @A TEEk EE YRt HE2 7HAAL e Al R HAEN 9lou /IA|7}
HA AL 9] A= A A TR E &7] W20l FE2 A okl Ao o492 A
2371 2190014 35U7HA] 7iRl 71 Aot gol Q. & o] A zo|E T2l EH] =
A5 AEF7|le 2ERO|E g2 34 2EEHE AEHA BT A FEo] AL
AEHAY FFE WT - gl FHo] Atk AEH A JF2 AEFUE HEAA F719 &
P/ e] delo] 2 4= ot ERE A S AU HoloER AEF7]0] §F= € 5 Tk B
o] F52 o Aok = vAH Ho F5olu 1 A9 Ashs AEH A XA 0]H.
B AEH A NS H O] AVSSHEOIA AlZSHA Het SEweet AEH A HES BF EU?

]

S 2 E(CRH, corticotropin-releasing hormone)O| A && 3= 3540 Q). weba J&E HEo

i)

A




=3
3
=0
o0
il
N
=
LH
(3
oF
K
G|
=7

EF AR o]ojA AL AEH AV A FY] e Eohe Aol 7hssiAlh A A2 BEI
2t Foll ot S A A Follg s skt A 7] Wl £ A7) St AEHAE |
O FAA ot o A vehtes Aoz AL ot Aol okesA] of2 A A ozt
LEH 2 oA HE AYH oz e A& AR § 27] FA7191 1620014 202 ARl
o= I Aol e E SVt il U



6. Ao

6.1. ZH| X L4

%2 AAel Alato] FUsAY ol Aol AR Wl tiAshs W2 7oA e HA
ok WHeR o I AYgo] 7hssHAlRt oAl Aot e A2 BA S FASHL A
F/dotH HlSots FAoM = Aol Wt =712 ¢ B2 dite] An|E =
o] ZRIS Pt FAIBHEAM AR 22 ol diH]stal AR AAle 2919
FASHHEA HAaete] HEE T S AVIA| the JHE R S0 &8s 4
1 AME EAT A& Atelo] EHet FA AT =7He] & sigshe U=

FAFRA S, 7%=, ], F2EY Fof vjR[sto] 2F HAE sHAlRI. AA|oIM 2] 2
QA e} F2 Toltt. 7Fe] ZHioll S, S, sel (e AAE & ¢ |
7t otz 7ol wet A AT HAAE S o SRR U Al S

|0

jLos

oE‘, ol
—l él
e H
oX 9

m[o

b

2

e LA v A M
44 o & Lol
MU @ oF o by
o w > W
iy ”‘“tm
ﬁmir_
—ﬁfﬂ—lﬂl

0
Ho
oF,

Ekﬁ# o] 7} Fo A 750l et ohA] WhiroiRle A Y R Sk 750l et o
Al oot ti 29l Zlo] A7 T M2} B A2 Whrofz]= Aojtt. o5 919 7o) A]

| ZE M X (Hematopoietic stem cell) ‘

& = (Lymphocytes; B M2, T A i)
s
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3.2.4. F2[2|=0|2
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oM AELEZ BT AT P2 BYA 28] 28] AL FA) Lo B o
ARSEAE B A glo] BolAul, HMalze] YA Hgolofd AR FHS EA7IE

7P 83 2golH. o] ol &0l She AT AZlo] HAHagR e~ 4k, 57 449 98,
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Fol 22 QA 7ol tits] f-85t0] &2 = Mg S % o SHAA EF 1950t o] =
g9 EﬂlEMOHE(Metadler) W= o]0 oA Aol Fol-2 AeAlES AR
A, EHS= o1, AXARE EX16H, FAS AFololal, A2 7|52 3tst, 42
OFFHA TR sk, 1989).
E5H0E QT &2 Solith 2ol §le 372 9A| sjHsta 52 w7

N &2 FotAl Hohe A2 HvE ol AUA] deEz g 3T JolH. « £9
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A
ol

2 A,
= 59 SEH2 AT otol = Bl 4TSkl Al Le o AlSo] 32 =0 Bl Ald
gt A2 U=l & BEY 28 JRHA FpFoA BEoA EFLolE Alolg 52 3¢
ABA tor] ot ot g2 B SHULal & Sl Q7] f2of 42k HobA 9lo]
A Al sttt
H 6. 7] S0fl ZafE 50122 el 4)
el 7t /cm?’
2 20129 ¢ 110 bl
VSR8 30-70 1
T3] 29 80 - 150 1.1-5
k] 200 - 300 2.8-10.0
&F 0 700 - 800 10.0 - 26.7
& 1,000 - 2,200 14.3-73.3
Ol =Q2t 700

KH=: MOZEE. 1988, Fxiineg R

ol o1AR S, ofel, 22, $8901 AR 5 BE PUGO] BEKD 480l FHoiA
B3 282 57 9] vl Lol Lo] FRIE 6ol B A UA] BAA /1%
2R thEA] 7] Lo Lo Qi
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3.4.3. 228 @auozm ool siL}): HIE B|2|ASHI} MHFAZE FLIO|D A

HIE |2 A S Hl(Bad-Woerishoffen)= HFO|O|E F9] $=Q] FIMA|ZHE AZof YAt 2R 4
LAJolt}, o] 2k mhE2 &7|glo] 283t vhof] AUA] RRk=H MAFCZ FHE3 FYA =2
H o]g= AHEAZE FUo| & AR T HPH A &5 083 A7 Q] Aufo|LA] g oFt HRo|t}
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AEFAZE AUHO] E(Sebastian Kneipp, 1821~1897)%= 182154 179) 71dgt 19| o == Hjojit=
gl HQt FHo] oH YA FHE shal AUAT SHA] Fskal F71%F A[5Hd SAoIA D= sfioF 3
ok A% 2340 AuAlE@sstmol S17H E o=t ofE 4] 3 HI AZR s 25 Ao
HRlo] =Hof H A A et JAREH ¢ o] w5 4 glrk= YAl e v ¥
ALk 2By I 4 Z715HA] QLT ofF -915], 1l AT SRA R "gAE A1 W
2 AAe 59 Qlat 28] Bt o eh= 83 A TIEE $Hjohann Siegmund Hahn)O]2h= A5
OJA7} & WY gHoleh= S WAska AR 2 AHAISH] &-Eoldeiy a3t QAL Fol ThA]
275 AR 22 A msto] ARt A= €11 1881d AUl AR 23WS
k= AbEo| 37Fsl7] AlRFSH3 THMaertens, 2003; Kneipp-Werke, 2006; A%<, 2007).

o]% 18554 o] HIE H|Z|ATHO| ARE A =T, o] AwH gEd] I 4l4lo] oF
BE I AmEo] ZtoH TE ARFEE AR 7 = A0 o|24 EHUH. o] #A& 8K A
SO & HIE-HZ|ATH O S0 AAISHY] dizol HIE-BE| AT WS 11 o]F AA XS
2§35 A3} AJE|(spa city) 7} EJTE IO AR = I TRE gto] ThE X g §o] =3lsiA] ¢
A o] A&mHo| 7F A B AlEF AFAZAof e Wit A4S BEolA] ol B T
AT I 28 3718, 2@ 52 7Ivlste] & BXE 89S HAAEY 2
=9 A9 o|FS wA Fuo|xA gHolgtal BE Qltt, Juo|LA g2 e5d =W
(Hydrotherapie), &2 ¥ (Bewegungstherapie), 2128 ¥ (Phytotherapie), YU L H(Ernshrungstherapie),
8% 8 ¥ (Ordnungstherapie) 5 57H 848 F4J5to] T2 TS 7dste 5 T2 7S50kl

CHKneipp-Werke, 2006; 71942, 2007).
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3.5.2. 49| R HF=|

A52] ¢4 disiA E8s] AlokE F32 gltt. ohit AATH w&olu oS 915t HHo
e <4, BE, sShEE, AP R it f350] Utk 7ol 71231 PPl U=
b 71202 OYFAF T @] A, HIFHEAN @FECTY, AR, @943, ®
n]2%o] Ithad 3; 14Y 5, 2004).
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Solch, H5e] AREPES AP 4 24 5 YA 292
9909 243 A7k lol sk AT FeIE el Eﬂ‘&é%}@ FPRp—

3.5.2.2. XIg=Z2| AH2|et Azt

SR B A7t UF AU doj= QF He=dl nl=9] BF °F 2400m, F= 1600m, U+
1000~2000m= Fa At} ESH A7} TAf A= 1A7HEY 39 1100m, 147} 30829 A3
% 1900m, 2A17HY 85 2600m7t A ghstet. 1@ At «s)d o] A-olle 45201 Bashd %
7PAZE A15RkE =717 AAs | el 4084 29 800m7t At Xﬂ%}ﬂ UL 5.
2004). HH, o] kA]= 34AI7HA O] F2F2 SHF 10~15km, FSAAKB5~604)= 5~8km(A7et A
&2 10km), ILBAK61IAIOM A= 2~Skm7} A SHEFAL WITHAIARE 1990). 292 A7 R= AR
T EHAH APO]E o2 A FEZIL FHshL 50 Y14 i O Erappe)zhal Lo}
<t 0|42 AT FE F oFF IAF UotH AT O & 2.5~8A17t0] 429 H&= AEE gt
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(Bundesamt fuer Strassen ASTRA, 2007). AFHE-2 fI3A= 243t 3417 A& wE2 Qlojof gtthal
TSl QATHHCER, 1989).

ol ATES Tt ALY A P A gt PukHo g SR O] Zo|)
L = 25Ut - 15°]2F= 4122 A 4= U=t 97|14 Uts iR o] 8AIZ e =A 2082 LErd
olthZgFLeelTw, 1999). ©] A& E-8-5t0] MRl Albsh= A &AIF AIZERI 3417
A&t A= 4,125m7F Y2t o] Aol ZAste] 10029 olshe dAtsto] 4kmE A<
o] ‘F4& ARAD, A AFE A% F4 A AR 0 & AR T £ Fa A%
F&9 RAol= o8 7HA] AREH9 7' 21 E cardinal poin)E°] B X| = ofof gtthz~
2, 2009). 7HH'd ERIES 52 X[3FA 0 2 mETof & F QA5 URIT.
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AHY A4 7HA] o] gt A= 2 A (Ulrich, Roger ) BHAPE & 9 ottt AHAH
(nature scenes)®] A& Q1 =] (psychological well-being) T AEF| A A2 Hstress physiology)©ll F&
mAths g2 197997H] GEAE O 3o AT 1Y Aol A BPAREA] wratabg 9] A
T2 AA-E B 7] AASE A o] th(Selhub} Logan, 2012).
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©® Ao} HALHYAY A1

QHoFH(Ann Arbor, Michigan, USA) A9 9] FREC| E(mal)& 7=t XEE2E AXA| ¢oL H1

AlZto] B Hol A= A& 7k As s H =t 1 olf7F @5t A= "more scenic(d]

o) 0lgh= AM S GA EH ]Itk OA dlizol 152 W 4 Elsto] A7k siRlstal 7|54k
A2 9

< ¢ A&ESHFE Ulrichs o]AS 57]8HA]7]&= Ao] F4i
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2 ), 49 BAE ATHs 9 AIZE B AFOR AEdA WL 7AW AeldE 27
SH, M2 ThE T 84S B A4 Aot Ashe B9 Seke Aol 3
2 ake B, ohga, BRALE, 94, o719l AR £ TFol A5HAIL, &
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AT A FPAL “SE(sadness) = E Ao 2= AAF T2 Al 34221 74

A, EAES Eole Aee Ellve AR S A =l

mlo

® & THE AE; Ase] oA AEdAele} B Uohd HBEe] JES Fb
G 2957 AaA HTESl IS krc: HaERA) AFEeIeT] 23k Al Tg
HlehR A S Uubsh WE} ey, Duks} AEo] oAl AL ARE U(erotonin) &
o] 719 ATAE QIrke AL O Hgich, AZEUS 41734 oA g sk shtea,
3925 kA EAY Foliz 0|22 ol 4% 1 sk Aolth. T AREUL B
3t 3312 0 (appy chemical! O]k RET.

AR HE Mo WL Lvtn} A%} Qe 3 WS ol 2uE ek,

ftlo
Hir

]I

A= of7|o] AR &AL AAAE), I&, T8 FRTE| o] AEH A Ao w|F|
B7Foke AlES A9gstelt. tiahy 1202 o2 AEHAE 45H

2 HY Q. (PofubA= FEQIH Tt did not have to

, & o|ojA] A THEEo] AU 9= AdAT), AATTHEC] A 8l
=424 HHRE 107 Aottt A= (dofuA= SEQIH E QI of7|d AEH A
EEE AT & Aol B HEL 2H6H 3EE Q=T oA AT e] AFAIRPYA
(diazepam=)visual valiumEA1 2] & dh= AU= & 5= A sH3Th A= AA7 o] FAA A
IE 2SHL A 344 $7] 2EFA 8R1(post-stressor& ASHAIZITHE AMd2 A = A

(Selhub?} Logan, 2012). %7320l Tigt & ZPAISE W82 15 (AHE7E T2 olsf)yollAf et

3.7. 89|
3.7.1. 8i@el 2XIet 8712

Q9] F742 T ol gzt ofglste] ) AZE K] e At g v gt
BhEc), H719] M4 0,1%0] 1 $242 052009 YZHEe 0.9%elt:

o] FrAARE P UAE R 717 WS Bastel G Bk o
1 B2 57t 58710 gof gAAet. Aejohs gAH HAAS F2AAC] Ak, WA
L 2L 74 R Sastel G194 HAjo] AREIT BAE 23k fkle) vl
§ 590 £ AgEt, o9 T2 9% PIUIE 719, DY I9E 1A
S4AE A3stel TEE BAAS 2AYT BRo] FL 9] A, A WilE 23Y
e A
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She A0 SRUAE B9 BT QAN R L ol HT F YAl 1Y HRolet A
7% F2713E 10,000744] olAe] the g 8] hze] e A Witk Aol

ohA] 2 8 714 B AN BE A9 AX 5 Al

718 B WA Rlhromatherapyis THOFE HAO) 2, B, e, A, 7] SoznE &
29 A9 SIAEL Alpssential oll: 5%, )] SIS A8 Ake] AR, BA1H, He)H AL
ERsT AZ6A U AL FUAZIE AL Judith, H Solik 9, TRs, EA 5L 3
Ho ol YUl A% YT ASIAA S ATEel 2 WD o o
S PBY AFEE 44 247 Yok,

FALBE Aeisitel T oA 19708 B A4 24 £HHEH A
(inene chemisa S5 2151e] kel U} 1990wshe] Al 2 AR 2ot
vel Amos A7 Wt SeURlAE 199610] FelarSo] o] B Al ayss)vh

19974d0l= FelE°l S4°l © A wete7t = o] shte] Alaczr 7| ae A
gotal It Ao ot g ffst axlolety, 7182 FAE 2%0] A Fe 449 &
ol St s Ashs @9oltt. o] Tt atio] RIZER W] 7|28 & ALR 11 Al=o] 7HAAL 9l
+ 2] o AE-Z Wol FE3E Aolthz71 ¥tk 44, 2000).

= oPt=0t) (e

0-3-Carena 165.6 110.9 44.2 39.4
a-Pinene 6,025.1 1,350.0 5,046.3 892.5
Camphene 550.1 nd 206.8 94.8
B-Pinene 710.2 172.1 460.5 114.0

o—Cymene 407.2 nd 110.6 nd

po—Memtha-1,3,8-triene 1,804.1 1,683.4 904.8 nd

Limonene 1,354.8 114.3 972.0 nd

EX FMEIE—UH I T 1, 2009, HMtI—,

O g2 de HFEsfof spAE, A AolA HFdolA oF6~89)9] 2 o s=7t &




A, B2 2ol =7t =20 v7E 29 1/10~1/504 =2 Sobdtt. « Fo] S0 4% =il 9
AR@EPAOAA 60m P S017F oA 7HY 2 £AE Elte 239k s 37
¥, 2012).
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3.1. 2getF

25531739 HAFS AT 07 Frlst= A ERE AL A H-S(PMY; Predicted Mean Vote)
ol d] AMGHE A I2LEANSE 712, F, T, EAE, 2o, tiAFEY 67119 A #E ©
&3 E9HAQl H7HE Eoto] 24e7go] HAT | nA|= FFS AWH0E Frlstes A RE
A AREE L ot T3 o2 E AN S84k o]&-ote] REEF el tiEt ASERS T (PrD;

3.1.1. Of|AF T S ZH K| (Predicted Mean Vote; PMV)
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PMV=[0.303 * exp(-0.036 - M)+0.028] M AR (o)

W : AL (/m’)
1, Ql=o| HR (i’ K/W)

7 C 1073 . _ o (M) — £, ool A Q0!
(M-W)-3.05 « 107 « [5733-6.99 * (M-W)-P,] (o)
-0.42 « [(m-w)-58.15] v, AHE 2718 (m/s)
i P,:457| 224(Pa)
-1.7107 < M- (5867‘Pa)‘0.0014 M- (34-ta) b, T2 MLAR W/ (- K)]

1,1 2l BHR2E(C)

-3.96 + 107« £, « [(t4273)"-(@ +273)1~f, + h, + (t,1)

PMV+= §] A& o]&sto] tiAkg, o9& Hed, g7k, B BARZE, 37|14k 2 57
FEO| et 202 AL 5 ok tiAES 4= 48kt 5250l 5] A4 A
Aoh= d9] 5 EotH, Ao HHAT Q7] E-sfol osiA AAHY. HAEY] 99l=
METZ HA[EH, IMETE 7Hts] SJzto] gtobA FA12 Fokal 2 wo] tiAa=A 58.2W/

m*(=50kcal/h )2 $HAHE &= Tk 3).

H3. UArAE

(91| 46 0.8
OIOLA SA 58 1.0
OIO0tA ot ES(AFRA, AFX|, sfil, ¢74A) 70 1.2
HE0 MM ot ES(HisH, ¢i7td, 43%) 93 1.6
HEO| MM ot= (T, 7HAL 7[A =) 116 2.0

He 47
2km/h 110 1.9
3km/h 140 2.4
4km/h 165 2.8
5km/h 200 3.4

Kt=: KS A 1ISO 7730:2010

20J2RS APFSHE Whol Q1A|9] 2180 ofst 24 E Y thily o
9LoLt olo} 2o SAWL 274 Wo] 7l e, T oBo] 23 5 A%t &

Z KS AISO 773001141 AA[RE 225 7271 E 2] ARSEThE 4).



SHEK], M=, HEX], 2= TE|, £X|0F, ABRY, E2A
oisl Al 0.90 0.140 st 0.70 = 0.105
o=z, -2 —=
HEAOH- EHEER] LjO|, M, HEX, Li9l, M=, BEX|
R 1.00 = 0.155 orar Algt 0.70  0.110
A0 ZIBEX] Ljo), B2 X2, HE|, M=, HEX], TH2
ofat Al = 1.20  0.185 ofol At 1.00  0.155
o= =2 o=, =2
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’ ' ’ THE| AEFZ, S2IRA 71 AHE.
N2, SIS S0 AT SR, | 140 0220 T e SEHRL AT 0 0470
or, Ay, BX A 2. 2
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U, MY, 2R FY °= e

KFE: KS A 1SO 7730:2010
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=TS S (Predicted Percentage of Dissatisfied; PPD)
1 =
h=k
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PPD=100-95 + exp(-0.03353 - PMV*-0.2179 - PMV*)+0.028
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