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Abstract

Characteristics of Fatigue in Sasang Constitution by Analyzing Questionnaire
and Medical Devices Data

Koo Kim, Ye-Jin Ha", Soo-Jeong Park, Na-Rae Choi, Young-Seop Lee", Jong-Cheon Joo
Dept. of Sasang Constitutional Mediicine, College of Korean Medicine, Wonkwang Univ.
*Tradlitional Korean Medicine Research Support Team, Korea Health Industry Development Institute.
" KM Health Technology Research Group, Korea Institute of Oriental Medicine.

Objectives
The purpose of this study was to find correlations between gastrointestinal disorders, pain, sleep disorder, fatigue,
and to figure out characteristics of fatigue in Sasang Constitution using medical devices data.

Methods

Sixty three subjects were divided into fatigue group and non-fatigue group, both groups had to undergo blood
tests, questionnaire, Sasang constitutional analysis tool (SCAT), pulse wave analyzer examination, heart rate variability
examination, nail fold capillary microscopic examination.

Results

1) The results of questionnaire about fatigue, gastrointestinal disorder, pain, sleep disorder, quality of life had
significant differences between fatigue and non-fatigue groups.

2) Soeumin had more serious gastrointestinal problem and Soyangin had more serious sleep disorder in fatigue
groups than non-fatigue groups.

3) According to blood test results, there was no difference between fatigue and non-fatigue groups.

4) Elastic parameter of pulse wave analyzer and nail fold capillary microscopic examination showed significant
differences between fatigue and non-fatigue groups in Soyangin.

Conclusions

We reach the conclusion that fatigue is usually accompanied by gastrointestinal disorder, pain, sleep disorder,
deterioration in the quality of life. In Soeumin, treating gastrointestinal disorders can be helpful for treatment
of fatigue. In Soyangin, improving sleep disorder may be more effective way to treat fatigue.
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Figure 1. Flow chart of study.
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@ Pressure : 7+9+E
@ MeanMag : ¥ =719 HHF
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Table 1. General Characteristics of Subjects

KKimetal. 311

Fatigue group Non-fatigue group Total

Male 12(19.0) 12(19.0) 24(38.1)
Gender

Fernale 20(31.7) 19(30.2) 39(61.9)
SY 10(15.9) 15(23.8) 25(39.7)
Sas Lo TE 8(12.7) 7(11.1) 15(23.8)
ang constitution SE 1422.2) o143) 23665)
Total 32(50.8) 31(49.2) 63(100.0)

SY, Soyangin; TE, Taeeumin; SE, Soeumin; data expressed as number and percentage of total subject.

Table 2. Physical Characteristics of Subjects

Fatigue group Non-fatigue group p-value

Total 48.81+5.12 49.06+5.40 0.847"

sy 48.80+5.41 49.20+5.60 0935

Age (yr) «
TE 48.63+4.47 47.71+4.07 0.688

SE 48.93+5.62 49.89+6.29 0.706"

Toral 162.66+7.25 162.13+7.54 0.778"

Heighe (cm) SY 160.50+6.73 161.47+6.34 0.719:
TE 165.50+8.46 163.579.60 0.69%4

SE 162.57+6.85 162.11+8.44 0.887"

Total 61.7219.39 61.23:9.48 0.655'

Weight &) ¢ 62.20£9.40 60.73+8.37 0.605**
TE 65.38+10.25 69.00+10.37 0.509

SE 59.29+8.82 56.00+7.07 0.359"

Total 23.27+2.78 23.20:2.42 0913

_ , SY 24.102.85 23.22:2.05 0.382"
Body mass index (kg/m') TE 23.802.70 25.65£2.00 0.160"
SE 22.38:2.70 21.25:1.42 0.264"

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; “calculated by t-test; ' calculated by Mann-Whitney U

test.

Table 3. Fatigue Severity Scale (FSS) Score in Fatigue and Non-Fatigue Groups

Fatigue group Non-fatigue group p-value

Total 37.16:12.39 19.68:8.84 <0.001"
SY 36.10£10.58 21.13+10.51 0.002"
TE 42.0012.01 16.43+7.04 <0.001"
SE 35.14+13.83 19.78+7.01 0.006"

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; "calculated by t-test; T‘ca.lculated by Mann-Whitney

U test.

Afololl o]k zte] 7} I (Table 2).

2. 232X =M

1) o2 H=2X|

VRS S FSS AEA] AV HA] oA
A FZI 37.16:12.39, Y] F 2 19.68:8.84F T Z

0] ETQUTE (p<0.001). AYRIAA FZF 36,10+
10.58, HIF 2 21.13£10.51 (p=0.002), El=1ol|A] T
2T 42.00:12.01, I 27 16.43+7.04 (9<0.001), &
wlellA T E 35.14:13.83, HIFZ 19.78+ 7.01
2 (p=0.006) BT QA g2 FosA =
LFERSATH (Table 3).
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Table 4. Gastrointestinal Symptom Rating Scale (GSRS) Score in Fatigue and Non-Fatigue Groups

Fatigue group Non-fatigue group p-value'
Total 3.84+3.73 2.16x2.76 0.038
SY 4.40+4.62 2.93+3.06 0.367
TE 3.00+3.16 1.43+3.36 0.189
SE 3.93+3.50 1.44+1.24 0.096

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; " calculated by Mann-Whitney U  test.

Table 5. Short Form McGill Pain Questionnaire (SF-MPQ) Score in Fatigue and Non-Fatigue Groups

Fatigue group Non-fatigue group p-value*

Total 6.00+5.84 1.16£1.83 <0.001
SY 5.00+4.06 1.80+2.34 0.026

TE 5.88+6.92 0.29+0.49 0.094

SE 6.79+6.53 0.78+1.09 <0.001

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; " calculated by Mann-Whitney U test.

Table 6. Pittsburgh Sleep Quality Index (PSQI) Score in Fatigue and Non-Fatigue Groups

Fatigue group Non-fatigue group p—value*
Total 7.25+6.61 3.48+4.56 0.012
SY 5.20+5.37 2.53+3.20 0.177
TE 8.13+7.42 3.29+4.54 0.281
SE 8.21+7.07 5.22:6.28 0.277

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; " calculated by Mann-Whitney U test.

Table 7. Short Form Health Survey (SF-12) Score in Fatigue and Non-Fatigue Groups

Fatigue group Non-fatigue group p-value

Total 41.78+6.19 48.39+4.35 <0.001"
SY 42.70+4.92 4853+4.02 0.005"
TE 41.88+6.79 49.86+4.10 0.018
SE 41.07:6.98 47.00+5.10 0.040"

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; “calculated by t-test; " calculated by Mann-Whitney U test.

2)

| Kbt A}
OL- OO

12

= A=K

Ho
Mo

oy

71 Aol E S48 GSRSATA] HAARY A
gt A BB 3.8423.73, HIF| R 2.16:2.76E
Y239 H47F =k (p=0.038), 2+ AR A W2
=, HI B 23 Atolel] fro] gk xhol= 1At (Table 4).

3) S5 &=l

EZ AL S 233 SE-MPQ AEA] AW AA|
Aol A J 2 6.00+5.84, HI T 27 1.16:1.832

(p<0.001) T Z0] A UERITE A1 A
e AEA A3 247t 92T 5.00+4.06 B =

ol
T 1.80:2.34 (p=0.026), FE 6.79:6.53 HITZET

O

0.78:1.09E (p<0.001) frol gk 2Fo]7k AN H Bl
Olo M= F 7boll =ol7t GISATE (Table 5).

Ho & =A 3 PSQI AER ArPE AA] A
A A FZF 7.25:661, BIYZRF 348:4.56F
(p=0012) FE=0] FA RO, ZF Al doA F=
o, HIZ 2 Atolo]l o] gk xfol= RIATE (Table 6).

SF-12 4te] A &4 AEX] AAPIAME AAFH oz
| 2 41.78+6.19, H| T 2 48.39:4.35% W92
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Table 8. Blood Test Results in Fatigue and Non-Fatigue Groups
Total SY TE SE
. Non-fatigue . Non-fatigue . Non-fatigue . Non-fatigue
Fatigue group Ep p-value  Fatigue group J— p-value  Fatigue group S p-value  Fatigue group Ep p-value
BUN  1377:342  1426:243 0357 1437269  1409:252 0683’  1260:248  1391:248 0324°  1400:429  1482:244 0.608"
cr 098:014  096:012 0940"  1.00:0.13  093:014 0160  094:009  098:0.10 0408°  099:018  1.00:010  0.852°
fasting + + + +
1 91721941 86481206 0318 89.80:9.16  8440:1495 0103  93.25:2044  9143:8.18 0336 922142472 86112865 0516
glucose
direct + + + +
i 023011 027:013 0,067 022:0.11  026:0.11  0.285 022:004 0312022  0.536 0242014 0.25:0.08 0224
1111 1]
total + + + +
bl 0812030 095:0.38 0092 0.82:041  091:037 0311 078:0.12 101055  0.536 082:029  095:028  0.250
111rubis
AST  25.06:864  2410:641 07000 2610495  25.13:663 0.698  23.00:1.77  2271s7.68 0926 255041247 2344536 0926
AT 2263:1660  2490:1546 0591"  2200:490 24531749 0567 19131567  2543:1578 0867  25.07:2482 25.11=13.17 0224
AP 7241:1891 66421637 0185 729042575 G67.13:1474 0723  79.88:1605 6300:21.25 0104  67.79:1407 67.89+1652 0987
al . . .
ltl"‘[ | 1919753178 1960352800 0595 188803212 195.60:2681 0428 1952523551 190.86:3292 0.809° 19236:31.64 200.78:28.97 0527
cholesterol
TG 1193426054 134.32:6158 0226 11420:47.60 13433:58.78 0311 1446318659 14643:6044 0964  10857:50.93 124.89:72.15 0734
HDL  55.66:1122 5255:1147 0281 55501010 51.93:11.36 0430°  5425:1229  47.00:898 0.221° 56571208 57.89:1215 0801
IDL 1089743008 1147122430 0409° 106.10:2454 11453:21.86 0377 109.50+3374 116.14s27.10 0.684 110713344 113.89+28.73 0.817
WBC — 5.69:138  566:130 0880  555:152  579:113 0658  589:150  589:156 0998 567130  528:142 0369
RBC  428:030  436:050 0685  443:039  430:046 0463  421:016  456:060 0152 4211026  430:050 0577
Hb 13250162 13.29:219  0929° 13815147  1296s218 0461"  1319:1.20  1340:285 085" 1289190  1377s177 0279
HCT 30145432 3038:597 0573  4091s417  3847:599 0276 38584280  30.87+749 0679  3819:493  4050:509 0292°
MCV  9139:683  9030:832 0635  9226:349  89.48:1010 0765  9165s614  87.0327.40 0209  90.63:9.02  9422:350 0516
MCH 3094273 3049:333 0655  3L15s131 30131394 0765 31312245 29242324 0281 3058:361  3206s143 0439"
MCHC ~ 33.83:071  3371:080 0767  3376:041  33.61:0.89 0935  3416:067  3354:094 0232°  33.68:086  3401:042 0369
RDW  13.63:164  1384:161 0695  1345:1.19  1403:1.89 0849  1323:132  1410:1.69 0463  1398:206  13.32:097 0734
platler  224.81444.83 225.16:49.84 0977  211.10:4098 227.20:4330 03627  233.63:55.07 227.14170.24 0.844°  22057+42.19 220.22:47.89 0.643"
eosinophil 119.38:116.01 192.58:162.69 0.059' 1320010326 184.67:149.18 0.567  152.50:190.54 261.43:177.24 0.094'  9143:59.34 152.22:175.06 0.557"
hs-CRP) 1215166  112:176 0680  075:071  075:0.52 0892  085:077  177:2.60 1000  174:231  123:233 0439
HbAlc 578071  558:042 0057 5642010  558:048 0062  598:1.09 5761047 0955  578:071 5442024 0.159

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean=SD; “calculated by

U test.

o] =M (5<0.001), UL T ZF 42.70:4.92,
B 27 48.53:4.02 (p=0.005), Bl WZF
41.88+6.79, BIT 2 49.86:4.10 (=0.018), 22<)
< TEF 41.07£698, HIFZF 47.00:5.10%
(p=0.040) E= A ZollA B3| 2 o] FA| vElstt
(Table 7).

3. Eotist 2
Bl B DA R 5 ATY A2

t-test; ' calculated by Mann-Whitney

4, °|2717| B
1) SHEI HAL

W2 AAPE 2%19] Elastic W7 3 27004
1.18+0.25 % B9 Z79] 0.96:0.25 20} =7 S35
AL (p=0036), ZL 9] 7k AWE THE W]
Sk ko] 7k ARATE (Table 9).

TFoAME Fre

2) AEHHO | HAL
Aol AR AR oA B 7k A2 )
223 WIZZ Alolo] 9% Aol7h Yt
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Table 9. Variables of Pulse Wave Analyzer in Fatigue and Non-Fatigue Groups
Total SY TE SE

Fatigue group No;f:;gue p-value  Fatigue group No;ﬁ:;gue p-value  Fatigue group No;ﬁ:;gue p-value  Fatigue group No;f:;gue p-value
Pressure(g)  134.00+36.96  138.55+46.20 0.667° 141.80+30.15  140.87+54.80 ().961x 153.25+32.27  150.00+43.69 0.871" 117.43+38.69 125.78+31.79 ().4()3’
Energy  415.44:101.34 437.84:233.74 0.606  413.50:90.60 462.53:278.72 0.643'  463.38:101.36 455.86:154.28 0.912°  389.43:105.51 382.67:215.02 0.477"
MeanPeriod 0.95+0.11 0.96+0.11 ().689x 0.92:0.09 0.93+0.14 0.847° 0.90=0.11 0.94+0.05 ().413x 0.98+0.11 101010 0611
VarPeriod  0.02:002  0.03:003 0124 002:002  002:0.02 0495  001:001  002:0.02 1000  003:002  005:004 0159"
MeanMag 123472819 122.90+57.20 ().257’ 122.80+29.08 127.80+68.50 ().765’ 137.63+33.08 127.71+36.73 ().592x 115.86+23.11 111.00+53.11 ().159’
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t-cd 056:0.10  058:0.10 0487 0.54:0.11  056:0.11 0690  055:0.09  0.58:006 0466  059:0.00  0.63:0.10 0394
t 0.9420.11 0.95+0.11 0.722" 0.92:0.09 0.93+0.13 0.868" 0.90=0.11 0.94+0.05 ().438x 0.98+0.11 1.00:0.10  0.628
w 020:004  022:004 0186  021:002  021:004 0887  018:005  020:005 0298  0.22:004  024:004 0083
TR ot S A T e B
As 75005729 73.10£607 0265 74701059  7473:552 0993 75.00:5.24  71.57:594 0256  75.21x5.83 7156697 0.188
Ad 25005729 2690+607 0265 25301059  25.27s5.52 0993 25.00:5.24  2843:594 0256  2479:5.83  2844:697 0.188
tl/e 0.14:0.03 0.14+0.02 0,352‘ 0.15:0.04 0.14+0.02 0,428’ 0.15+0.02 0.14+0.02 0,198‘ 0.13+0.02 0.13+0.02 0.960‘
2k 023:006  022:007 0539"  024:008  024:008 0752  024:003  022:004 0339 021:005  019:006 0095
B3 0.22:0.02 0.22:002  0.677  0.24+0.03 0.22:002 0298 0.23:001 0.24:003 0718 021002 021:0.03 0918
il 040006 039:0.05 0450°  042:009 040005 0935 039003  038:003 0577  040:005  038:004 0439"
wit 022:004  023:004 0312°  023:005 023003 0919 020005  0.22:005 0431°  0.22:003  024:004 0175
t-td/t 0.70+0.25 0.65+0.13 0.381‘ 0.77+0.38 0.69+0.15 0.483+ 0.65+0.10 0.62+0.08 ().550‘ 0.67+0.18 0.61+0.11 0.439+
(s » *
o N em O Tews im0 Dlbn ses O lohss om0
Angle (0111545 6558:19.82 0178  61.95:1595 64.06:1939 0778  4978:1562 57.72:20.14 0406 6471:13.06 74.23:19.20 0.170°
R-AL 82.73:19.83  88.15:16.53 ().185’ 80.16+23.69  87.67+16.15 ().354x 78.21+18.12  84.14+14.99 0506 87.1618.27  92.06=19.18 0.545

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; ‘calculated by t-test; " calculated by Mann-Whitney

U test.

Table 10. Variables of Heart Rate Variability(HRV) in Fatigue and Non-Fatigue Groups

Total SY TE SE
. Non-fatigue . Non-fatigue . Non-fatigue . Non-fatigue
Fatigue group Ep p-value  Fatigue group — p-value  Fatigue group i p-value  Fatigue group . p-value
SDNN  4242:23.86  40.83+19.41 (),943v 37.69+1275  40.02+21.34 1.000" 36.06+29.12 39.91+12.55 ().189’ 49.43+26.34  42.89+22.17 ().439Y
RMSSD  34.32:19.60  33.77x15.81 0.858* 2849:13.01  31.71:1649  0.609" 30.46:29.98  30.26+12.12 0.397Jr 40691537 39.93x17.04 0913
9
P 1663.54 1645.74 (),611v 1033.82 1660.71 1.()0()‘ 1549.80 1647.87 ().281’ 2178.34 1619.13 ().1247
+1989.24 +1828.87 +752.01 +2071.85 +£2626.35 +1221.38 +2175.31 +1977.58
975.88 954.44 + 534.61 984.39 + 890.53 1037.55 + 1339.85 839.87 +
F . . .232 .1
VI +1342.80 £1295.41 0573 +359.30 +1592.42 0807 +1570.60 +743.23 0.23 +1607.84 £1190.96 0.109
LF 388.67+398.22 396.32+473.84 0.752* 275.32+302.59 342.97+345.61 0.683* 338.79+474.54 473.88+491.75 0.46,";r 498.14+411.32 424.90+663.37 0.201"
HF 298.99+366.58 294.98+293.77 (),869v 223.88+247.97 333.34+363.62 0.643t 320.48603.98 136.43+82.72 1.()()()’ 340.35+273.85 354.36+241.64 ().781Y
norm LF  55.48+20.56  52.86:20.95 0.573* 52.92:2430 5247:1878 0959 58492237  70.28:11.96  0.236 55.58:17.87  39.96:21.63 0.073
norm HF  44.52+20.56 47.14+20.95 0573v 47.08+24.30  47.53+18.78 ().959* 41.51+22.37 297241196 0.236 4442+17.87  60.05£21.63 ().()73*
LF/HF 1.95+1.88 1.74£1.67 0.573* 1.90+1.81 1.58+1.41 0.978* 2.59+2.93 3.08+2.21 0.336Jr 1.62£1.07 0.97+1.03 0.053*

SY, Soyangin; TE, Taeeumin; SE, Soeumin; values are expressed as mean+SD; *calculated by t-test; " calculated by Mann-Whitney

U test.
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Table 11. Classification of Nail Fold Capillary Abnormality in Fatigue and Non-Fatigue Groups
il fol ill B
nail fold capillary Total p-value
class 1 class 2 class 3
Toral Fatlgl.'le group 11(34.4) 14(43.8) 7(21.9) 32(100.0) 0.031
Non-fatigue group 20(64.5) 5(16.1) 6(19.4) 31(100.0)

sy Fatigue group 3(30.0) 5(50.0) 2(20.0) 10(100.0) 0.035
Non-fatigue group 12(80.0) 2(13.3) 1(6.7) 15(100.0) ’

TR Fatigue group 4(50.0) 4(50.0) 0(0.0) 8(100.0) 0282
Non-fatigue group 5(71.4) 1(14.3) 1(14.3) 7(100.0) '

SE Fatigue group 4(28.6) 5(35.7) 5(35.7) 14(100.0) 0.874
Non-fatigue group 3(33.3) 2(22.2) 4(44.4) 9(100.0) '

SY, Soyangin; TE, Taeeumin; SE, Soeumin; data expressed as number and percentage of each group subject;

exact test.

o AT (p=0.031). 22NNA H 27 1%741 34,
29 57, 39 29, HIF R 19 127, 29
i, 3 102 B2 o) BAEH o) o 4
ATH (p=0.035). Bl AZRloA = FZF3} H]
27 Atelell f-oJgk o]zt gt (Table 11).
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