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Abstract

The Effects of Ratio of Inhalation and Exhalation and Posture on
Heart Rate Variability according to Sasang Constitution

Ji-Hwan Kim, Hyo-Sang Bae, Seong-Sik Park
Department of Sasang Constitutional Medicine, Dongguk University

Objectives
We observed what effects both ratio of inhalation and exhalation(I/E) and posture have on heart rate variabilicy(HRV)
according to Sasang Constitution(SC).

Methods

HRV of 73 healthy participants who filled in self-questionnaires was recorded while they carried out 0.1Hz paced
breathing(PB) with sitting, usual breathing(UB) with standing, and 0.1Hz PB with standing. PB was conducted
to 4:6 or 6:4 of I/E and UB with sitting was executed before and after each breathing. Finally, HRV indices
were analyzed of 60 participants(Soeum: 24, Soyang: 18, Taeceum: 18).

Results & Conclusions

In both self-questionnaires and HRV indices, there are not statistically significant between SC about the posture
and I/E. SOEUM preferred 4:6 of I/E and showed lower mean RR and SDNN. SOYANG preferred 6:4 of I/E
and showed higher mean RR and lower mean heart rate. TAEUM did not prefer I/E and showed the highest
SDNN.
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Table 1. Subjective Scores that Each Sasang Constitution Scored Ranging from 0 to 10 Before and After the 4:6 or 6:4
Ratio of Inhalation and Exhalation and the Posture (N=60; 24 Soeum, 18 Soyang, 18 Taeeum)

Sets Sasang Constitution Before After
Soeum 2.66+2.07 3.03+1.97
Soyang 2.82+2.16 3.08+2.12
4:6 Set
Taeeum 2.36+2.28 2.92+2.38
Total 2.62+2.13 3.01+2.11
Soeum 2.70+1.85 2.82+1.89
Soyang 2.92+2.38 3.43+2.32
6:4 Set
Taeeum 2.39+2.26 2.86+£2.43
Total 2.67+2.12 3.01+2.17
A C
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A) Soeum B) Soyang C) Taeeum

There are not statistically differences between before- and after-breathing sets in all
inhalation set of breathing while Soyang prefers long-inhalation to long-exhalation set of breathing. In Taeeum, there are not crucial

Before

different between preferences of long-exhalation set or long-inhalation.

After

Sasang-in. Soeum prefers long-exhalation set to long

Figure 1. Subjective scores that each Sasang Constitution before and after the 4:6 or 6:4 ratio of inhalation and exhalation
and the change of Posture
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Table 2. Heart Rate Variability of Sasang Constitution according to the 4:6 Ratio of Inhalation and Exhalation and the Posture
(N=60; 24 Soeum, 18 Soyang, 18 Taeeum)

Ratio of Inhalation

od bbbt Usual 4:6 Usual Usual Usual 4:6 Usual
Posture Sitting Sitting Sitting Standing Sitting Standing Sitting
Soeum 79.60:1166 792121123  7990s1263 89781144  78.04=1153  87.13:984  8021:11.06
Mean g g 7468:1345  73.69:1107  7539:1143  83.98:1087  7630:1334 83971060  77.45:12.00
(:)_;fn) Taeeum 74.45+12.31 74.62+12.96 76.08+12.91 87.46+13.47 75.89+11.72 87.66+15.20 76.73+10.71
Total 76581245 7618:11.80  7740:1234  8734:1197  7687:1199  8634:11.80  7834:1117
Soeum 7.59:9.26 8.9245.97 847+12.00 13:31.91 885:8.28 7.79:4.36 8.84:9.85
SID  Sovang 14783338 830628 6.05:2.50 5.97+1.18 13.20:29 8.89:6.82 9.67:11.14
(;1; ) Taceum 7242434 7.06:1.81 7.05+3.55 6.17:124 841:4.68 848+3.16 9.2045.25
Total 9.6419.27 8.18:5.18 732:7.92 884:2024  1002:1673  8.33:489 9.19:9.04
Soeum  77387:10439  778.92:10L71 77533:12431  685.10:88.64  792.63:113.99  702.12:7671  769.12:110.14
Mean qoang 83290513125 840.125123.27  818.00:11990  720.57+9350  S1631+130.83  73143:8685  799.32:119.63
(1;1:) Taeeum 835.93+148.88  836.86£155.91  820.28+152.74  705.51+109.21  818.92+130.78  711.61x128.61  807.79+120.84
Total 81020:12843 814.66:127.61 S0LG2:13175  TOAS6:9677  807.62:122.80  713.76:96.88  789.78:115.59
Soeum 31122215 43.65:2278 32222218 21581323 43.06:5414 28051480  30.01:14.40
BMSS  govang 3940:1857  4622:2422  3722:2158  2126:1263  37.66:2130  3235:1618  3459:19.75
<n2> Taeeum 50452820 4935:2451  4582:2638  1989:7.39  4219:1998  3333:1947  43.17:2574
Total 40.600:2384 46132345  37.80:2364  2098:1142  4118:37.33 30921661  35.33:2036
Soeum 10.26+11.62 15.52+11.75 9.28+11.54 2.63+4.76 13.07+13.61 6.65+7.20 9.09+10.28
PNNS - goang 1566:133  1851:11.74 10571006 337:573  1482:1556  692+5.85 10421245
(;) Taceum 20741642 2254:1527 15121342 296:287 17681308 815:895  1655:14581
Total 15.02+14.16 18.52+13.01 11.42+11.8 2.95+4.56 14.98+13.96 7.18+7.32 11.72+12.63
Soeum 53652611 T197:2488 549822727  4642+1878  (9.89+4205  58.97:2243  GA82:2437
SDNN  Soyang 5625:15.95 782572 G247:2804  S5123:1687  66.06:2298  6549:19.92  (9.94x32.94
() Taeum  7275:3210  8059:23.79  7675:5549  S068+1877 82083096  67.10:2543  8$473s37.50
Total €0.16:2657  7665:2471 637653856 49.14:1805  724x3667 633652259 72333195

Soeum 754.58+729.59  3564.93+2349.57 1044.64+1161.68 573.86+534.81  957.17+1151.79 2062.52+1690.81 805.36+801.29
IF  Soyang 971.02:732.99 3882.16+2047.54 1057.56+809.96  570.87439.57  771.16+554.93 1992.19:1337.62 1188.50+1342.41
(87)  Taceum  1230.85£1247.25 4473.42+2650.28 1280.41+741.68 75540275252 1163.87+1066.06 2152.54+1327.06 1774.01+2184.66
Total 962.39+922.02  3932.65+2351.36 1119.25:940.72  627.43+580.93  963.38:978.21 2068.43+1463.34 1210.90+1519.38
Soeum 507.64:619.07  524.77:653.04  514.26:750.51  152.27+150.05  517.88:998.99  22240+339.17  323.70:402.77
HE  Soyang 647.92:699.10  734.74:12123 4234737799 1374514791  487.63:620.97  269.56:316.38  417.56:456.40

() Taeeum  909.48x1057.12 574.29:683.94 788.67+819.05 157.58+127.79 8156595498  259.06:360.64 765.79:1294.99
Total 670.28+800.37  602.61+855.88  569.34+690.25  149.42+140.90  598.14+885.27  247.55+334.08  484.48+801.56
Soeum 63.28+19.81 88.19+9.48 72.82+14.04 76.65+18.56 69.69+15.79 89.34+12.42 72.45+14.68

Soyang 63.73+21.72 87.47:11.20 73.79£14.23 81.23+9.57 66.91+19.86 89.05+7.41 72.48:17.97

n.uLF
Taeeum 61.68+20.87 89.60+8.62 68.00+17.61 81.03+10.46 61.7714.77 89.92+7.71 72.27+12.68

Total 62.94+20.38 88.40:9.66 71.67:15.18 79.34:14.04 66.48:16.87 89.43+9.65 7240:14.94
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Ratio of Inhalation

o Exbalation Ustal 46 Usual Usual Ustal 46 Ustal
Soeum 3663:1979  1173:941  2678:1364 23171827 3002:1543  1055:1225  27.48:14.66
Soyang 3610:2158  1243:11.02  2614:1421  1870:056  3299:1987 1088735  27.43:17.91
- 3818:2073  1033:854  3185:17.50  1892:1044  3808:1465  10.03:7.67  27.67:12.69
"Total 3694:2028  1152:955  2811s1500  2056:13.88  3333:1673  1049:955  27.52:1492
HR: Heart rate

RR: Intervals between R-R waves in electrocardiogram

STD HR: Standard deviation of heart rate

SDNN: Standard deviation of N-N(Consecutive normal sinus intervals) intervals

RMSSD: Root-mean square differences of successive R-R intervals

NN50: Mean number of times per hour in which the change in N-N intervals exceeds 50 milliseconds.
PNN50: (NN50 count) / (total N-N count)

LF: Low frequency

HF: High frequency

n.u.: Normalized unit {n.u.LF = LF/(LF+HF); n.u.HF=HF/(LF+HF)}
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Table 3. Heart Rate Variability of Sasang Constitution according to the 6:4 Ratio of Inhalation and Exhalation and the
Posture (N=60; 24 Soeum, 18 Soyang, 18 Taeeum)

Ratio of Inhalation

IREE Usual 6:4 Usual Usual Usual 6:4 Usual
Posture Sitting Sitting Sitting Standing Sitting Standing Sitting
Soeum 3888:2756 45432428  3577:1658  2067:1205 40002384  31.79:1848  31.48:2038
Mean Soyang 3120£1755  43.93:1641  3272:2115  21.03£1295  35.67:2293 320522035  37.86:2239
(}Sjm) Taeeum 41472180 55.86:3850  3870:1840  2676:1483  4638:2265  3037<1811  5144%36.20
Total 373522323 48.11:27.59  3573:1841  2260:1326  40.61:2321  3144:1864  39.38:2747
Soeum 7859+10.71 77.9049.27 80.69:847  8945:11.09  8046£10.51 87.54+9.74 80.50+9.56
STD Soyang 76711105 7608:9.83  7885:1141  8657:1144  7693:1113  85.18:940  77.86:11.11
(P,;Em) Taeeum 76341205 7596:1152  7865:1034  88.25:13.12  7752:1267  88.10:1541  77.55:12.60
Total 7735:1108  7677£1002  7953:9.86  8823:11.69  7852:1130  87.00:11.50  78.82:10.93
Soeum 782.10:9846  790.12:80.87 758017686  685.05:8606  767.50:9806  700.39:81.19  762.92:90.15
Mean Soyang 803.23:11737  810.6010457 78330:115.28  709.23:97.23  803.01:11548  719.76:83.97  794.39:112.00
Efs) Taceun 8113313299  82249:13212  783.82:107.38  702.10:101.97 805.81:135.64 70851:129.18 8069214049
Total 797.21:11406  805.97«107.33  773.34+98.05 6974219337  789.65:115.00  708.64+97.34  785.56£113.32
Soeum 9.32:17.14 10.93+13.28 8.73:9.48 6.81:2.12 13.6126.24 8.77+5.18 8.85:8.37
RMSSD  Soyang 549:1.71 8.64+3.81 6.69+2.08 640+1.53 7.38+3.74 8.67+5.65 10.73+13.19
(ms) Taceun 6.06+1.95 16.31:35.84 837445 12011132 160122602 7.89:1.71 9.20+3.54
Total 7.19£10.93 11.86+21.27 801654 8.25+6.75 12.4621.90 8.48+4.54 9.52+9.04
Soeum 11.80£1330  18.22:14.63 9.21:9.30 3.26+4.83 11.38:1202  801£10.93 9.62+11.04
pNNS0  Soyang 10691276 1631£10.32 9.23:943 3.44:628 12.85:13.00 681+7.71 12.18+12.47
(%) Taeeum 17.54:1606  20.67:1683 12841102 471481 16.44:13.80 9.34:9.87 18.06+15.66
Total 13.19:1410  18.38:14.10 10.309.86 3.7525.25 13.34:12.83 8.059.63 12.92:13.25
Soeum 58.17:3743  78.09:27.03  6407:2546  S5215:2251  7039:29.22 41722532 66.7430.03
SDNN  Soyang 642124692 804122639 T172:4379  53.24:19.69  71.83:37.17 671822207  70.60:22.78
(ms) Taeeum 68.08:36.72  92.08:37.46 74:31.36 65.96:23.66  75.72:2925  69.39:2932 942515578
Total 6295:39.83  8298+3044 69353329  56.62:2255  7242:3134 666422535 76153928
Soeum 845.54:705.60  4084.44+3204.46 1285.46:1085.1 853.77+1121.55 1031.79:1008.15 2937.99+2608.17 974.26:1354.39
LF Soyang 888.54:583.28  4203.27+2137.46 1884.10:260291 G651.08:54279  966.22+762.84 2459.92+2173.59 1259.09:1010.38

(ms2) Taeeum 125848+1227.73 5400.88+5745.07 1549.41:1058.65 1050.81:881.03 1212.66:861.65 2775.88+2365.94 3268.89:6549.84
Total 982.32+871.77  4515.02+3895.39 1544.24+1672.30 852.07+907.35 1066.38+887.63 2745.94:2380.39 1748.10+3793.75
Soeum 554.60£759.30  1643.69+5107.19 579.32:872.30  187.81x443.55  505.32:719.32  338.26:613.87  410.44:681.00

HF Soyang 314.32:283.57  363.05£359.71  393.08:457.77  14944:251.75 610.27:1054.73 399.64:991.45  324.87:300.42

(ms2) Taeeum 610.05£730.23  789.29:1218.14  512.81:611.01  319.09:432.01 ~ 610.79:576.86  207.16:301.04 1480.00+2755.41
Total 499.15:645.75  1003.18+3307.39  503.50+686.05 ~ 215.68+391.98  56844:787.93  317.35:679.85 705.64:1630.04
Soeum 65.72:18.39 85.53+19.88 74.54:16.84 85.92+7.37 72.09:15.60 91.43:6.23 73.19£9.89
Soyang 74.68+12.89 90.83+8.50 80.1311.03 83.82+10.12 70.67+17.07 91.00+13.88 80.08+8.89

n.u,LF
Taeeum 68.02+14.55 88.66=10.57 77.74+10.19 79.29+15.79 67.59+17.92 93.63+5.62 72161347

Total 69.10+15.98 88.06:14.56 77.18:13.46 83.30+11.42 70.31:16.58 91.96:9.00 74.94:11.18
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Ratio of Inhalation

sl Exbalation Usual 6:4 Usual Usual Usual 64 Usual
Soeum 34.16+18.32 14.30+19.50 25.33+16.60 14.03+7.33 27.72+15.35 8.53+6.16 26.69+9.84
Soyang 25.26+12.87 9.13+845 19.82+11.00 16.14+10.10 29.19+16.87 8.89+13.54 19.81+8.84

e 31891450 113121053 2214:1006 20621564 3226:17.73 634+559  27.77+13.44
Total 30.81+15.92 11.85+14.34 22.72+13.30 16.64+11.34 29.52+16.37 7.98+8.82 24.95+11.14

HR: Heart rate, RR: Intervals between R-R waves in electrocardiogram, STD HR: Standard deviation of heart rate, SDNN: Standard
deviation of N-N(Consecutive normal sinus intervals) intervals, RMSSD: Root-mean square differences of successive R-R intervals, NN50:
Mean number of times per hour in which the change in N-N intervals exceeds 50 milliseconds, pNN50: (NN5O count)/(total N-N
count), LF: Low frequency, HF: High frequency, n.u.: Normalized unit {n.u.LF = LF/(LF+HF); n.uHF=HF/(LF+HF)}
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