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1. Objective
This study was performed to research the biological change of forest healing according to Sasang constitution.

2. Methods

Forty seven applicants are involved in this study. They were classified into three groups(Soyangin, Taeeumin,
Soeumin) by QSCC II. And then they participated in forest healing program from March 26 to March 27 in 2011.
We performed before and after experiment, including vital sign, electroencephalography(EEG), heart rate variability(HRV),
complete blood cell count(CBC), biochemical test(BC), and stress hormones.

3. Results

Men had the relaxative effect of tension. While, the group of women and Soyangin was more sensitive to sudden
environmental change than the group of men or other constitutions. The tension of women and soyangin's group
increased after the forest healing program. Soeumin group showed reduced diastolic blood pressure after the forest

healing program.

3. Conclusions

Forest healing program has shown better efficacy in relaxation in men than women, in lowering diastolic blood
pressure in Soeumin group than other constitutional groups. However a single positive result within this study should
be carefully interpreted.
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Table 1. Sasang Constitutions by Gender
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Unit = N(%)
A2 M F Total p-value
SY 2(11.1) 8(27.6) 10(21.3)
TE 8(44.4) 9(31.0) 17(36.2) 439
SE 8(44.4) 12(41.4) 20(42.6)
Total 18(100) 29(100) 47(100)

*SY:soyangin, TE:tae-eumin, SE:soeumin
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Table 2. General Characteristics by Gender

Age(year) Hight(m) Weight(kg) BMl(kg/m?)
SY 52.5+13.4 1.7+0.1 61.8+4.6f 21.9+0.6
TE 40.0+7.2 1.7+0.1 81.6+12.5 27.7£3.2
M SE 51.3+11.3 1.7£0.1 63.0+7.7 22.5£2.5
Total 46.4+10.9 1.7+0.1 68.1+12.2 23.9+3.4
p-value 075 709 016 017
SY 42.8+4.8 1.6+0.0 57.2+2.4 21.7£1.0
TE 42.9:9.8 1.6:0.1 61.0=6.3 23.9+1.5
F SE 45.0+9.4 1.6+0.0 50.6+4.6 20.5+1.9
Total 43.8+8.2 1.6+0.0 55.5+6.7 21.9+2.2
p-value 797 146 .001 .001
SY 44.7+7.4 1.6+0.1 58.5£3.5 21.8+0.8
TE 41.4+84 1.6+0.1 67.9+13.1 25.2+2.8
Total SE 47.5+10.4 1.6+0.1 55.8+8.6 21.3+2.3
Total 44.8+9.3 1.6£0.1 60.1£10.9 22.6£2.9
p-value 154 .688 .007 <.001
*SY:soyangin, TE:tae-eumin, SE:soeumin
Table 3. Vital Sign by Gender
M F
pre 36.6+0.4 36.9+0.4
BT(C) post 323:11.8 355:6.8
p-value 144 277
pre 69.3+20.0 76.3+10.8
P(number/min) post 68.5+27.0 76.9+17.8
p-value .920 .836
pre 91.4+22.9 98.2+1.72
SpO2(%) post 86.6+31.5 94.2+18.2
p-value .622 246
pre 138.3+17.2 127.9+19.3
SBP(mmHg) post 122.2+46.7 121.7+27.7
p-value 164 231
pre 84.3+11.7 78.7+12.0
DBP(mmHg) post 74,1284 73.5:17.5
p-value 145 .102

*BT:body temperature, P:pulse, SpO2:saturation by pulse oximetry, SBP:systolic blood pressure, DBP:diastolic blood pressure

2) AHHIAE MAMA SR 3) dE YHEHYF M|

HF 715 29210 1.6:0.1m, El-<¢10] 1.6+0.1m, o] BRI AR EEASil sign) AT 3t A}
259lol 1.6:0.1m 22 2] 2pol= YIS Hat oo frolA A& zkelE UXATh(Table 3)
AL AU910] 58.543.5kg, Bl5-910] 67.9:13.1kg,
25rR10] 55.8:8.6kg O & oI g Aol 7} AT Hit 4) NAMH A My EeER S0 MEH|D
AFATE 29200 21.8:0.8kgm2, HEA] 2 A 73S A WA 7540014 8L1Z
25.2+2.8kg/m?, 28lo] 21.3+2.3kg/m2 o2 9|3k o4 97 %7}0}03;,_, gl Ao A4S BT
ZFo] 7t AATh(Table 2) 2 £-0] 369°C o
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Table 4. Vital Sign by Sasang Constitution
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SY TE SE

pre 36.7+0.5 36.9+0.4 36.8+0.4

BT(C) post 36.6:0.5 36.5:0.3 31.2413.5
p-value .659 .006 .083

pre 75.4+7.1 77.2+10.1 69.7+20.5

P(number/min) post 81.1+8.2 77.7+11.0 66.6+30.5
p-value 027 827 .692

pre 97.6+1.8 97.2+2.0 93.2+22.0

SpO2(%) post 97.0:1.2 97.7:1.5 82.9:357
p-value 357 324 300

pre 127.7+12.8 138.7+17.5 128.3+21.9

SBP(mmHg) post 126.0+10.8 136.9+17.3 107.1+48.3
p-value .638 539 .087

pre 78.9£11.0 84.1+12.5 79.2£12.2

DBP(mmHg) post 80.3+8.3 81.7+12.1 63.7+28.9
p-value .652 .160 .036

*BT:body temperature, P:pulse, SpO2:saturation by pulse oxymetry, SBP:systolic blood pressure, DBP:diastolic blood pressure

], 2}l A 734 23718 %ol 79.2mmHgoll A
63.7mmHg 2 94 UA A3 th(Table 4)
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Table 5. Electroencephalography and Heart Rate Variability by Gender

MAHZE SXI72 MHSE H|

: Gl

M F
pre 39.9+8.0 44.6+8.9
(%) post 42.4+6.5 42.7+7.6
p-value .033 578
pre 40.1+6.8 34.127.2
B post 37.3+6.0 34.4+5.8
p-value 047 .868
pre 17.5+5.5 18.4+2.5
(%) post 17.4+2.1 19.6+5.3
p-value 922 .647
pre 2.5:14 2.9+0.9
&(%) post 29+1.2 33+1.6
p-value .198 .260
pre 36.8+10.4 34.5+13.4
SDNN(msec) post 45.2+24.3 23.1+£10.0
p-value .368 241
pre 22.9+12.3 16.6+4.5
RMSSD(msec) post 29.4+25.4 11.9:74
p-value 563 304
pre 84.8+7.8 88.2+8.2
PNN>S0(%) post 78.5+14.8 94.14.5
p-value .230 .232
pre 6.1:0.5 5.8+0.6
TP(ms?) post 6.4+1.1 5.0£1.4
p-value 433 384
pre 5.2+0.7 5.0+£0.9
VLEF(ms?) post 5.6+1.2 45+1.2
p-value 494 516
pre 4.6+0.6 4.0+0.8
LE(ms?) post 5.1+1.2 3.5+1.7
p-value 357 525
pre 4.5+1.3 4.383+0.6
HF(ms?) post 4.9+1.5 3.200+1.8
p-value 449 219
pre 49.5+28.6 42.3+19.0
Norm LF(n.u.) post 45.5+21.2 56.7+18.5
p-value 447 .023
pre 50.5+28.6 57.7+19.0
Norm HF(n.u.) post 45.5+21.2 43.1+18.5
p-value 447 .023
pre 2.6+3.6 1.0+0.9
LF/HF post 1.9:+2.1 1.7+1.1
p-value A64 .088

*SDNN:Standard deviation of all the normal RR intervals, RMSSD:Root mean square of successive differences, pNN50:Percentage

of successive RR interval differences » S0ms, TP:Total power, VLF:Very low frequency, LF:low frequency, HF:high frequency,
Norm LF:low frequency norm(LF/(LF+HF)), Norm HF:high frequency norm(HF/(LF+HF)), LF/HF:.LF/HF ratio
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Table 6. Electroencephalography and Heart Rate Variability by Sasang Constitution

SY TE SE
pre 41.5+9.4 44.0+11.1 41.6+7.9
(%) post 44.9+9.7 40.7+5.6 42.7+6.9
p-value 189 612 244
pre 34.8+7.6 39.3+10.1 36.8+6.5
B post 34.0+6.2 37.7+6.7 35.6+£5.9
p-value 450 .638 420
pre 20.6+4.5 14.9+3.8 18.6+3.5
%) post 14.8:3.6 18.8:5.2 18.5:4.1
p-value .263 294 977
pre 3.0+0.7 1.8+.6 3.0<1.4
&(%) post 3.3+0.8 2.8+1.5 32+1.7
p-value .298 .109 .618
pre 38.5+14.0 30.1+7.2 38.2+12.9
SDNN(msec) post 25.5+£10.8 31.6+12.0 42.0+29.5
p-value 021 747 797
pre 26.1+14.3 15.5+9.9 19.9+6.9
RMSSD(msec) post 10.4+4.0 18.3+9.1 28.8+28.7
p-value 119 .632 472
pre 83.9+10.2 90.0+5.8 85.2+8.4
PNNS0(%) post 91.8+9.3 85.8:10.5 82.6:174
p-value .032 301 724
pre 6.2:0.4 5.8+0.4 5.9+0.7
TP(ms?) post 5.6+1.1 6.0+1.0 5.8+1.9
p-value .286 .699 917
pre 5.2+0.3 5.4+0.5 49+1.0
VLE(ms?) post 5.2+1.0 5.1«1.1 5.0£1.7
p-value .963 .669 936
pre 5.1£0.3 4.3+0.5 4.0+0.8
LE(ms?) post 4.2+0.8 5.0=0.1 4123
p-value 133 .202 947
pre 4.9+0.9 0.5+1.0 4.9:0.4
HE(ms?) post 34=1.3 4113 4.5+2.4
p-value .053 363 .658
pre 52.7+16.9 66.4+26.5 29.6+12.4
Norm LF(n.u.) post 67.9+11.5 69.8+12.9 39.8+13.4
p-value 243 .701 117
pre 47.3+16.9 33.6+26.5 70.6+12.4
Norm HF(n.u.) post 32.1+11.5 30.2+12.9 60.2+£13.4
p-value 243 701 117
pre 1.4+1.1 4.3+4.0 0.5£0.3
LF/HF post 2.3+1.0 3.0+2.4 0.7+0.4
p-value 285 459 141

*SDNN:Standard deviation of all the normal RR intervals, RMSSD:Root mean square of successive differences, pNN50:Percentage
of successive RR interval differences » SOms, TP:Total power, VLF:Very low frequency, LF:low frequency, HF:high frequency,
Norm LF:low frequency norm(LF/(LF+HF)), Norm HF:high frequency norm(HF/(LF+HF)), LF/HF:.LF/HF ratio
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Table 7. Complete Blood Cell Count by Gender

MAHZE SXI72 MHSA Ha) . (HIH2

M F
pre 6.1£2.3 5.5+1.6
WBC(x10%/mm?3) post 49+2.1 5.6+2.7
p-value .091 957
pre 4.7+0.4 4.1+0.3
RBC(x10%/mm?) post 41£1.6 3.9+0.8
p-value 191 303
pre 15.8+1.4 12.7+1.0
HGB(g/dL) post 14.123.9 12.2:2.6
p-value 313 .266
pre 44.1£3.5 38.5+2.4
HCT(%) post 39.3:14.7 37.1:7.6
p-value .189 327
pre 95.0£3.0 93.8+3.6
MCv{l) post 84.4+30.8 90.8+17.8
p-value .161 348
pre 324+1.1 30.9:1.7
MCH(pg) post 28.6+10.5 29.8+7.6
p-value 131 .287
pre 34.1+1.0 33.0£0.9
MCHC(g/dL) post 30.2:11.0 31.7:6.2
p-value 134 271
pre 220.2+61.8 232.1+60.8
PLT(x10%/mm?) post 192.4+88.9 221.3+71.1
p-value .076 .202

#WBC:white blood cell, RBC:red blood cell, HGB:hemoglobin, HCT:hematocrit, MCV:mean corpuscular volume, MCH:mean
corpuscular hemoglobin, MCHC:mean corpuscular hemoglobin concentration, PLT:platelet

10) AFSHEE 3t AL X9
A W AL AT SR AR A
YT (GLU)7} 96.0mg/dLAl A 148.7mg/dLE, A%
(UA, uric acid)7} 4.5mg/dLOIA] 4.7mg/dLZ 914 2
A F7reAeh Bl o% A (GLU)7F
91.4mg/dLA A 141 4mg/dLE, & Y] FH(T-BILL)®]
0.7mg/dLA A 0.9mg/dLE 2174 JA S7F3s e,
2 AFAANBUN)O] 14.6mg/dLANA 13 2mg/dLZ
o4 A AT a1 A9 @%&iﬁ
2(BUN)©| 16.5mg/dLAA] 12.9mg/dLZE, 7w} &
U o] G ANGGT)7 28 2IULN A 24.7TTULE WA A
A ZHA38EATE (Table 10)

hoy

2 & 2ozt gl o oJzke] 9 cortisol FAI7}
7. 7ug/dLol A 11.2ug/dLZE F94 JA STk
T} (Table 11)

12) MAHEE AEYA S22 49 M
H| !
A 2EYA 52 AL A7 A= corti-
sol®] 22919 79~ 8.4ug/dLol A 12.4ug/dLE, 4
ole] 7% 82ug/dLo A 11.9ug/dLZ 214 A F7}

3} T (Table 12)
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A (well-being)ol] THet #HA 7%
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ZA e B2 o] £l Slrk
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Table 8. Complete Blood Cell Count by Sasang Constitution

SY TE SE
pre 5.9+1.9 6.0£2.6 5.4+1.0
WBC(x103/mm?3) post 5.3+1.3 5.9+2.1 47+22
p-value .052 .928 195
pre 4.2+0.3 4.4=0.5 4.30+04
RBC(x10%/mm?) post 43+0.3 44+0.5 3.6:1.6
p-value 264 291 .091
pre 13.3+14 14.3+1.9 13.1+14
HGB(g/dL) post 13.4+1.5 14.0+1.8 11.7+4.3
p-value .299 .036 174
pre 39.8+3.2 41.9+4.5 40.0+3.8
HCT(%) post 40.3+3.9 41.7+4.5 33.6£14.9
p-value .293 442 .092
pre 94.3+2.8 94.7+2.6 93.7+4.3
MCV(fl) post 94.3+3.0 94.9+2.6 79.7+34.6
p-value .894 263 .083
pre 31.4+1.7 32.2+1.3 30.9+1.7
MCH(pg) post 31.2+1.4 31.9:1.7 263+11.4
p-value 364 172 .080
pre 33.3x1.1 34.0+1.1 33.0£0.9
MCHC(g/dL) post 33.100.9 33.6:1.6 28.0+12.1
p-value 523 .092 .080
pre 219.6+73.5 233.1+60.6 226.9+56.8
PLT(x10%/mm?’) post 211.0+63.9 229.4+61.6 193.6+96.3
p-value .093 356 .065

#WBC:white blood cell, RBC:red blood cell, HGB:hemoglobin, HCT:hematocrit, MCV:mean corpuscular volume, MCH:mean
corpuscular hemoglobin, MCHC:mean corpuscular hemoglobin concentration, PLT:platelet

2EY2E A% U] A g, 24 W 9, Tl of 14 ob& Fo] §IA &tk
A, BY N, 2Ae] 72 B 2917, vgEA ojAl Fake 71| EAfrll AV
291, 7, AAA 29 o BAsk=d, ded Soto], AV AE R 617 Ft Al BAE EY
AEA W3R opel, &st Aol B, 25 1 7, A ofznp F4o] 2, AEE A, AAE
3, e o) Al whes Aot Teu 240 A58 T AgEd S Bl F O Aol S9
E7Fe e A A &H0] 1 7Fek AEH A7) Fold & AEY Z2O9 AP F 20 wE AT A9
A, A el A O ARdgEd, A1 A5 AAEHAS 5 o), DAL 3 ASSAL
W 29715, HA 5 QA9 710l #AlE 2 TR, 2B A T2 A T2 Hlasle] 11 g3
o’ thell Al Bkt o] 5 of=rh H4o] 282 -
0|} 72 ~EH A 2 A o2t AIA, F441E APGAIA BN A O 7| W} AR A
TS &8 A 3 2% frAE S8 A1l W 3-8 Afe 79 Zohy] oy, £ A7
ek #ol STEL glof, AHAME w2t A< ANE F 59 ofZn} o AA 2U0) APIAIA )8}
AAstA A F-oF AAT AFAES FA8L ik A ol A =ES Farste] £ 22 I
2y A= o7 s AHdAlA FAe R
Fopw A7l ek F29] a3s 2k ske 2 A A GHAF Ape] S 2ol Ul
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Table 9. Biochemical Test by Gender

AR ZE

=XI=2 MHSA Hs}

: Gl

M F
pre 16.5+4.5 13.9+3.9
BUN(mg/dL) post 13.7+6.5 12.3+3.6
p-value .046 .029
pre 1.220.2 0.9+0.1
CRE(mg/dL) post 1.1:0.4 0.9+0.2
p-value .197 .637
pre 5.7+14 4.0£0.9
UA(mg/dL) post 5.1+2.4 4.0+1.2
p-value 183 .940
pre 7.7+0.3 74404
TP(g/dL) post 6.9+2.5 7.2x1.1
p-value 165 452
pre 4.420.2 4.3+0.2
ALB(g/dL) post 39+1.4 4.1+0.8
p-value 155 .357
pre 0.8+0.2 0.7+0.2
T-BILL(mg/dL) post 0.8:0.4 0.8:0.3
p-value .389 <.001
pre 238.4+89.0 174.7+60.6
ALPQU/L) post 190.3+90.4 164.7+65.7
p-value .040 155
pre 29.8+14.1 20.1+4.5
GOT(IU/L) post 27.5+18.3 20.3+5.8
p-value 371 .800
pre 32.8+37.5 15.9+9.3
GPT(IU/L) post 31.1+39.8 15.8+9.1
p-value 320 .829
pre 37.3+33.1 20.116.7
GGT(IU/L) post 34.6+32.6 18.8+17.2
p-value .097 .080
pre 180.1+24.4 188.3+31.4
T-CHO(mg/dL) post 163.4+65.6 183.6+46.5
p-value 218 .525
pre 211.8+165.8 116.1+54.4
TG(mg/dL) post 177.2+130.9 117.9+48.3
p-value 221 .838
pre 95.7+34.3 86.5+16.4
GLU(mg/dL) post 133.8+70.2 125.9+47.1
p-value .009 <.001
pre 48.0+9.4 56.3+9.3
HDL(mg/dL) post 42.2+18.3 54.7+14.5
p-value 174 428
pre 91.8+30.8 108.8+28.5
LDL(mg/dL) post 85.8+42.5 105.3+35.7
p-value 517 482

*BUN:blood urea nitrogen, CRE:creatinine, UA:uric acid, TP:total protein, ALP:alkaline phosphatase, GOT:glutamic-oxaloacetic
transaminase, GPT:Glutamate pyruvate transaminase, GGT:gamma-glutamyl transferase, T-CHO:total cholesterol, TG:triglyceride,

GLU:glucose, HDL:high-density lipoprotein, LDL:low-density lipoprotein
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Table 10. Biochemical Test by Sasang Constitution

SY TE SE
pre 12.2+2.9 14.6+3.1 16.5+5.0
BUN(mg/dL) post 12.3+3.5 13.2+2.8 12.9+6.7
p-value 951 .007 016
pre 1.0£0.1 1.0£0.1 1.1£0.2
CRE(mg/dL) post 1.0£0.1 1.0+0.2 0.9:0.4
p-value 343 .163 193
pre 4.5+0.9 5.0+1.2 44+1.6
UA(mg/dL) post 4.7+0.9 5.1+1.3 3.7+2.2
p-value .028 956 141
pre 7.7+0.5 7.5+0.3 7.4+0.4
TP(g/dL) post 7.7:0.5 7.5:0.4 64:2.8
p-value .907 .930 114
pre 4.4+0.1 4.320.2 4.3+0.2
ALB(g/dL) post 4.3+0.2 43+0.2 3.7+1.6
p-value 177 431 110
pre 0.8:0.4 0.7+0.2 0.7+0.1
T-BILL(mg/dL) post 1.1:0.4 0.9+0.3 0.6+0.3
p-value <.001 <.001 784
pre 161.9+55.4 211.0+84.5 207.7+75.6
ALP(IU/L) post 154.2+45.2 196.1+59.7 166.3+96.8
p-value .087 .070 .066
pre 21.0+6.7 25.4+15.0 24.0+6.8
GOT(IU/L) post 22.7+7.2 26.4+15.9 20.5+11.2
p-value 004 152 157
pre 17.2£7.5 30.0+39.6 18.5x11.0
GPTIU/L) post 18.0+8.1 30.2+40.7 16.2+12.3
p-value .070 747 180
pre 19.3+10.6 29.3+25.9 28.2+30.1
GGT(IU/L) post 18.5+11.0 28.9+25.0 24.7+30.2
p-value 182 .300 .040
pre 191.6+33.6 180.4+31.7 186.0+24.7
T-CHO(mg/dL) post 188.8+32.1 182.9+32.6 163.4+74.8
p-value .239 .108 159
pre 127.1+49.1 203.5+154.2 122.4+97.7
TG(mg/dL) post 120.7+55.1 178.9+96.7 118.0+97.3
p-value .689 321 .809
pre 96.0+42.5 91.4+24.2 85.9+10.5
GLU(mg/dL) post 148.7+61.7 141.4+43.0 108.5+59.8
p-value .001 <.001 .085
pre 54.429.1 48.8=10.9 56.2+8.9
HDL(mg/dL) post 55.1+9.3 484+11.2 485+23.1
p-value 502 .529 .108
pre 111.8+31.6 93.1+30.1 105.4+29.1
LDL(mg/dL) post 109.6+31.1 98.7+32.4 91.3+47.6
p-value 527 .059 172

*BUN:blood urea nitrogen, CRE:creatinine, UA:uric acid, TP:total protein, ALP:alkaline phosphatase, GOT:glutamic-oxaloacetic
transaminase, GPT:Glutamate pyruvate transaminase, GGT:gamma-glutamyl transferase, T-CHO:total cholesterol, TG:triglyceride,
GLU:glucose, HDL:high-density lipoprotein, LDL:low-density lipoprotein
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Table 11. Stress Hormone Test by Gender

MAHZE SXI72 MHSA Ha) . (HIH2

M F
pre 9.2+2.8 7.7+2.8
cortisol(ug/dL) post 11.6+4.3 11.2+4.9
p-value .059 <.001
pre 49.8+18.4 46.4+16.3
EPI(pg/mL) post 45.4:17.3 38.9:13.5
p-value 472 .066
pre 237.9:94.3 251.2+98.2
NOR(pg/mL) post 250.9+130.9 254.9+107.1
p-value 411 773
*EPL:epinephrine, NOR:norepinephrine
Table 12. Stress Hormone Test by Sasang Constitution
SY TE SE
pre 8.4x3.1 8.3x3.4 8.2+23
cortisol(ug/dL) post 12.4+5.6 10.2+4.6 11.9+3.6
p-value 004 128 001
pre 55.1+16.9 44.4+16.5 46.5+17.2
epi(pg/mL) post 40.9+16.7 42.1+16.6 40.7£13.5
p-value .158 .603 .248
pre 265.8+95.5 218.3+79.4 263.1+109.3
nor(pg/mL) post 263.7+112.9 213.8+89.5 287.2+131.7
p-value 931 .740 155

*EPLepinephrine, NOR:norepinephrine
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