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Abstract

The Effects of Paced Breathing in Specific Respiration Rate on
Heart Rate Variability

Ji-Hwan Kim", Byoung-Soo Kim®, Seong-Sik Park’, Yong-Jae Lee’, Na-Rae Keum', Hyo-Sang Bae'
*Research Institute of Korean Medicine in College of Korean Medicine Dongguk University

" Department of Sasang Constitutional Medicine, Dongguk University

Objectives
We observed what effects of Paced Breathing(PB) in specific respiration rate have on heart rate variability (HRV)
according to Sasang Constitution.

Methods

HRV of 72 healthy participants in sitting position was recorded while they carried out usual breathing, 0.2Hz,
0.1Hz, and 0.05Hz PB each 5 minutes in consecutive order. Five minute of relaxation was permitted between
each breathing. Finally, HRV indices were statictically analyzed of 32 participants (SOEUM: 11, SOYANG: 10,
TAEEUM: 11) after data out of accord with respiration rate or outliers were excluded.

Results and Conclusions

According to respiration rates, there was no statistical significance of HRV among Sasang Constitution. Regardless
of Sasang Constituion, 0.2Hz PB increased mean heart rate and decreased natural logarithmic low frequency(InLF)
oscillation of HRV without the change of natural logarithmic high frequency(InHF), while 0.1Hz PB increased
InLF and standard deviation of N-N interval(SDNN), and slightly decreased InHF without the change of mean
heart rate. 0.05 Hz PB also showed the same effect as 0.1Hz PB, but was impracticable.
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72 participants evaluated
137 men & 35 women
- SOEUM 29, SOYANG 21, TAEEUM 22

1 dropout
: 1 woman - TAEEUM

28 participants out of accord with Rr.
—>{: 16 men & 12 women
- SOEUM 11, SOYANG 10, TAEEUM 7

43 participants in accord with Rr.
121 men & 22 women
- SOEUM 18, SOYANG 11, TAEEUM 14

11 outliers in HRV
—=| : 5 men & 6 women
- SOEUM7, SOYANG 1, TAEEUM 3

32 participants analyzed
: 16 men & 16 women
- SOEUM 11, SOYANG 10, TAEEUM 11

Thirty seven men and 35 women were recruited. One woman
dropped out due to the error of HRV-measuring device, and 28
participnats(16 men and 12 women) were excluded because of
keeping specific respiration rate given in study. After 11 outliers
was excluded, total 32 partcipants(16 men and 16 women; SOEUM
11, SOYANG 10, TAEEUM 11)were statistically analyzed.

Figure 1. Participants’ flow
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After 5 minutes relax, all participants performed usual breathing with sitting position, and then, they did
0.2Hz, 0.1Hz, and 0.05Hz paced breathing(PB) each 5 minutes in consecutive order. Five minute of relaxation

was permitted between each breathing.

Figure 2. Protocol for the assessment of the effects of respiration rate on Heart rate variability

according to Sasang Constitution
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Table 1. Heart Rate, and Heart Rate Variability of Sasang Constitution according to Respiration Rate (N=32; SOEUM 11,

SOYANG 10, TAEEUM 11).

Paced breathing

Paced breathing

Paced breathing

Breathing Usual Breathing (0.2Hy) 0.1Hz) (0.05Hy)
SOEUM 13.45+3.79 12.13+0.23 6.12+0.26 3.27:0.36
Mean Respiration SOYANG 14.39+2.94 12.06:0.28 6.10:0.14 3.12:0.17
(breathjzjmes) TAEEUM 12.03:2.85 12.01:0.39 6.06:0.15 3.23:0.26
Total 13.26+3.29° 12.070.30° 6.09:0.19" 3.21:0.27°
SOEUM 74.70+10.80 76.49+9.53 76.25+14.03 72.20:8.21
Mean Heart rate SOYANG 76.39+8.32 79.82+8.02 76.48+7.46 75.58+7.73
(beats/minutes) TAEEUM 78.94:10.80 81.00+12.19 78.0810.59 76.31:10.63
Total 76.69+9.93" 79.08+9.99° 76.95:10.79" 74.67+8.88"
SOEUM 4.82+1.91 5.66+5.37 13.35+23.9 7.36:1.96
Standard deviation SOYANG 11.47:17.91 6.82+3.82 7.5124.00 6.72:1.74
of Heart rate
(beats/minuces) TAEEUM 22.67+44.72 426+1.15 11.93+18.38 7.90+2.33
Total 13.03+28.23 5.54:3.89 11.04x17.43 7.35+2.03
SOEUM 821.69+111.81 798.97+93.03 853.90+100.87 851.42:103.75
Mean R-R SOYANG 813.88:105.19 762.82:74.25 798.78+75.18 808.61:82.93
(ms) TAEEUM 787.48+117.12 759.28:118.67 790.20£106.85 810.13+120.70
Total 807.49+109.07° 774.03+96.30° 814.78+97.19" 823.85:102.86"
SOEUM 55.34+29.73 49.19+25.55 86.28+43.97 92.46+53.49
SDNN SOYANG 106.14+110.57 53.47£19.95 75.59+37.32 75.27+29.86
(mms) TAEEUM 52.98+18.15 43.14£19.77 75.68+26.37 85.32:39.30
Total 70.41+67.39* 48452169 79.30+35.76" 84.64+41.60°
SOEUM 35.73+27.43 31.72+25.22 49.13+32.25 38.97+25.79
RMSSD SOYANG 48.14:34.66 36.16+21.80 44.30+25.35 26.29:12.82
(ms) TAEEUM 432242598 28.61+16.87 51.69+37.73 46.10+41.22
Total 42.18:28.91" 32.04+21.09* 48.50+31.48° 37.46+29.63*
SOEUM 6.35+1.45 5.46:1.26 7.90+1.00 8.07+1.15
InLF SOYANG 6.30+1.18 5.50+0.92 7.89+0.99 8.22:1.12
(ms?) TAEEUM 6.42+0.73 5.67+0.95 7.95+0.76 8.16£1.22
Total 636+1.12° 5.54+1.03° 7.92::0.89° 8.15:1.13"
SOEUM 5.37£1.70 5.68+1.46 5.3421.12 5.29:1.49
InHF SOYANG 5.91+1.06 6.29+1.22 5.50+1.34 4.81+0.87
(ms?) TAEEUM 6.48+1.65 5.93+1.27 5.23:1.08 5.58+1.42
Total 5.92:1.53* 5.95+1.31 5.35+1.14" 5.24+1.30"

HR: Heart rate, RR: Intervals between R-R waves in electrocardiogram, SDNN: Standard deviation of N-N(Consecutive normal sinus intervals)
intervals, RMSSD: Root-mean square differences of successive R-R intervals, InLF: Natural logarithmic low frequency(0.05~0.15Hz) of Heart
rate variability, InHF: Natural logarithmic high frequency(0.15~0.5Hz) of Heart rate variability.

Cells with superscript ‘@’ have lesser values than cells marked with superscript ‘b’, and ‘b does ‘c’.
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a) Respiration rate: Respiration rate of paced breathing with 6 b) Mean heart rate: Mean heart rate of PB12 was statistically higher
breaths/minutes(PB6) was significantly lower than usual breathing(UB) than UB and PB3. However there was no statistical significance
and paced breathing with 12 breaths/minutes(PB12) (p<0.05). between PB12 and PB6 in mean heart rate.

Respiration rate of paced breahting with 3 breaths/minutes(PB3)
was also significantly lower than PB6 (p<0.05).

Figure 3. Respiration rate and mean heart rate of Sasang Consitution according to respiration rate
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a) SDNN: SDNN of paced breathing with 6 and 3 breaths/minutes (PB6 and PB3)
were significantly higher than paced breathing with 12 breaths/minutes(PB12)
(p<0.05). However, there was no statistical significance between PB6 and PB3, or
usual breathing (UB) and others in SDNN.
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b) InLF: InLF of PB6 and PB3 were significantly higher than UB
and PBI2 (p<0.05). However, there was no statistical
significance between PB6 and PB3.
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o) InHF: InHF of PB12 was statistically higher than PB6 or PB3)
(p<0.05). However, there was no statistical significance between
PB6 and PB3, or UB and others in InHF.

Figure 4. Standard deviation of N-N(SDNN), natural logarithmic low frequency(InLF), and natural logarithmic high
frequency(InHF) of Sasang Consitution according to respiration rate
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