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Abstract

Characteristic Study of Breath-holding
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Objectives
The aim of the present study is to define breath-holding in spontaneous respiration and to observe the
difference of respiratory variables, EEG and HRV.

Methods
46 healthy young volunteers (M:F=31:15) were recruited in the study. By measuring and analysing respiration,
EEG and HRV in the spontaneous respiration. We segment subjects by 100% of coefficient of variation in
the breath-holding.

Results & Conclusions
1. There is a period of breath-holding after expiration and before endeavored inspiration, in the course of
respiration. The greater coefficient of variation in the breath-holding, longer respiration period mean,
inspiration period mean and breath-holding mean in respiratory variable.
2. There was no significant difference between HRV parameters.
3. The greater coefficient of variation in the breath-holding, the higher B frequency and ¥ frequency in the
left prefrontal lobe.
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Figure 5. A sample of 46 subjects, A positive peak;
V negative peak; <] the start point of
expiration; O the start point of inspiration
; > the end point of inspiration ; & the
end point of expiration is the start point of
inspiration,
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Figure 6. An invalid sample,
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Table 1, Statistical Characteristics of the Study Population

Group A Group B Mann-Whitney U Asymp.
(#=29) (=17) / Chi-Square Sig.(p-value)
Mean + SD Mean + SD
Age 25.10+2.14 24.23+1 .44 174.00 0.093
Weight(kg) 62.01£11.35 67.64+12.34 183.00 0.148
Height(cm) 169.86+5.52 169.88+8.57 237.50 0.837
Coefficient 74131831 146.39+28.77 0.00 0,000
of variation(%)
mean X(sec) 0.67+0.29 0.35£0.17 80.500 0.000%**
Sex(M/F) 18/11 1.012 0315

**10.05, ***1X0.01

SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%
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Figure 5, Detection of the breath—holding, A
positive peak; V negative peak; < the
start point of expiration; O the start point
of inspiration ; [> the end point of
inspiration ; Xl the end point of expiration

is the start point of inspiration,
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Table 2. Frequency Range of EEG

Parameter Hz
6 2-3.999
S} 4-7.999
low a 8-9.999
high a 10-12.999
B 13-29.999
Y 30-70
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Table 3. Selected Frequency Domain Measures of HRV

Parameter Unit Description Frequency Range
Total Power ms” The variance of NN intervals over the tem- <0.4Hz
poral segment
VLF ms’ Power in VLF Range 0.002-0.05Hz
LF ms’ Power in LF Range 0.05-0.15Hz
norm-LF nu LF power in normalized units LF/(total pow-
er-VLF) X100
HF ms Power in HF Range 0.15-0.5Hz
norm-HF nu HF power in normalized units HF/(total
power-VLF) X100
S 5F TOS AP, o T oE 0% do] Pus TR
Hupel AT AEE HEAERE AMESATH Huje} AATAISE TeleScan 2.0(Laxtha, Korea)
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Tabel 4, Comparison of Respiratory Variables Between Breath—holding Patterns by T—test (7=46)

Group A Group B Mann- AS}"IIlp.
(n=29) (r=17) Whitney U Sig.

Mean + SD Mean = SD (2-tailed)
PPKkM 185.25+81.94 140.88+68.00 168.00 0.074
PPkV 18.92+6.57 21.79+6.42 169.00 0.078
NPkM 153.07+73.14 -126.35+70.49 201.00 0.300
NPkV 25.40+10.85 25.20+9.81 235.00 0.794

RPdM 4.02+0.77 3.44+0.44 128.50 0.007***
RPdV 15.06+4.79 13.73+3.94 207.00 0.369
PVDM 338.32+154.31 263.11+136.36 176.00 0.109
PVDV 17.3246.25 17.07+4.58 238.50 0.856
APKkM 169.16+77.15 131.59+68.13 176.00 0.109
APkV 24.74+8.21 25.50£7.03 227.00 0.657

IPdM 1.56+0.30 1.3840.19 152.50 0.032%**
IPdV 21.25+5.95 20.22+5.99 218.00 0.517
EPdM 2.37+0.42 2.18+0.33 187.50 0.179
EPdV 25.7349.15 30.94+12.35 194.00 0.232
EIRM 1.62+0.32 1.66+0.27 244.00 0.955
EIRV 32.30+14.58 37.19+13.05 184.00 0.155

**1X0.05, ***1X0.01

SD : Standard Deviation; Group A : Coefficient of variation{(100%; Group B: Coefficient of variation)100%
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Table 5, Comparison of HRV Parameters Between Breath—holding Patterns by T—test (n=46)

-~ Group A Group B i AS}jIIlp.
(n=29) (r=17) Whitney U Sig.

Mean £+ SD Mean + SD (2-tailed)
VLF 6.60+0.71 6.68+0.53 229.50 0.70
LF 6.22+0.89 6.06+0.65 193.00 0.22
HF 6.00+£0.67 5.86+0.71 210.50 0.41
TP 7.50+0.58 7.43+0.50 216.50 0.49
norm-LF 0.55+£0.16 0.5540.12 227.00 0.66
norm-HF 0.44+0.16 0.45+0.13 221.50 0.57

(0,05, ***0.01

SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%

Table 6, Comparison of Low a Frequency Between Breath—holding Patterns by T—test (7=46)

Region of Group A Group B Mann- Asymp.
(r=29) (r=17) . Sig.

10-20 System Mean < SD Mean < SD Whitney U (2-tailed)
F3 9.67+6.50 9.13+4.98 243.00 0.94
F4 9.1546.61 8.9445.15 231.50 0.73
Fpl 13.15+15.89 15.39+9.21 189.00 0.19
Fp2 11.98+13.58 12.83+7.71 200.00 0.29
T3 6.39+4.94 6.1344.50 242.50 0.93
T4 4.41+4.72 3.62+2.36 241.00 0.90
P3 15.00+21.02 13.43+18.28 229.00 0.69
P4 14.53+18.03 10.48+9.94 222.00 0.58

**0{0.05, ***p(0.01

SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%



Table 7. Comparison of High a Frequency Between Breath—holding Patterns by T—test (1=46)

Region of 10-20 Group A Group B Mann- Asymp.
System (=29) (=17) Whitney U Sig.

Mean = SD Mean = SD (2-tailed)
F3 6.87:3.72 8.08£7.30 240.50 0.89
F4 6.29+3.39 7.3346.99 232.00 0.74
Fpl 7.55+736 10.52+8.11 179.00 0.12
Fp2 6.85:5.81 9.03+6.47 184.00 0.15
T3 5.67:2.72 6.67+4.93 237.00 0.83
T4 3.9542.43 4.15:2.84 233.00 0.76
P3 11.76+7.91 14.45+14.09 240.00 0.88
P4 11.5048.08 12.19+13.09 230.00 0.71

**0.05, ***(0.01
SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%
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Table 8, Comparison of B Frequency Between Breath—holding Patterns by T—test (n=46)

Region of G(l::fg;& (z[::lpﬂB Mann- ASS}:;p
10-20 System Mean + SD Mean + SD Whitney U (2-tailed)
F3 10.2726.73 10.50+3.66 201.00 0.30
F4 9.8749.15 9.22+2.98 182.00 0.14
Fpl 10.11+7.32 19.28+26.28 141.00 0.02%*
Fp2 12.61+17.28 26.49+48.95 165.00 0.06
K 15.06::14.49 17.54+13.76 205.00 0.34
T4 10.56+11.58 13.57+10.94 195.00 0.24
P3 13.0547.67 14.55+11.35 238.00 0.85
P4 10.56:£5.00 10.40+3.69 240.00 0.88

**00.05, ***0.01
SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%
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Table 9. Comparison of 6 Frequency Between

Breath—holding Patterns by T—test (n=46)

Region of 10-20 Group A Group B Mann- Asymp.
System (=29) (=17) Whitney U Sig.

Mean £+ SD Mean = SD (2-tailed)
F3 134.59+151.56 245.35+259.44 179.00 0.12
F4 130.77+152.35 234.67+£268.87 189.00 0.19
Fpl 474.14+665.77 843.34+835.73 171.00 0.09
Fp2 466.27+686.51 744.73+851.38 190.00 0.20
T3 23.07+17.05 30.094+26.52 213.00 0.45
T4 16.934+25.62 17.22+9.47 166.00 0.07
P3 24.41+16.42 23.92+11.74 230.00 0.71
P4 22.54+16.66 24.51+13.03 208.00 0.38

**0¢0.05, ***p{0.01

SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%
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Table 10, Comparison of © Frequency Between Breath—holding Patterns by T—test (1=46)

Group A Group B PG
Region of CV<100% CV>100% Mann- Sig,
10-20 System (n=29) (n=17) Whitney U (-tailed)
Mean = SD Mean + SD
F3 45.35+46.86 60.20+52.81 200.00 0.29
F4 35.82433.52 56.63+£51.22 189.00 0.19
Fpl 132.40+202.94 184.99+165.21 179.00 0.12
Fp2 126.68+200.44 158.45+162.46 193.00 0.22
T3 16.10£9.71 13.73£7.52 212.00 0.43
T4 15.79+20.54 9.31£3.35 231.50 0.73
P3 23.51+18.35 16.04+5.55 210.50 0.41
P4 23.27+19.89 16.71+7.62 239.00 0.86

**0¢0.05, ***p<0.01

SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%



Table 11, Comparison of ¥ Frequency Between Breath—holding Patterns by T—test (7=46)

Region of 10-20 Group A Group B Mann- Asymp.
System (#=29) (#=17) Whitney U Sig.

Mean + SD Mean + SD (2-tailed)
F3 1.77:1.88 1.89+1.77 240.50 0.89
F4 1.8142.71 1.60+1.14 210.50 0.41

Fpl 2374260 5.83£11.60 156.50 0.04%
Fp2 3.94+8 14 10.67+28.05 184.00 0.15
T3 4.12+5.50 435:4.53 243.50 0.95
T4 2.99:3.66 4.08+4.02 203.00 0.32
P3 1.8542.42 2524433 240.00 0.88
P4 1.40+1.44 1.44+1.14 231.00 0.72

**0¢0.05, ***p<0.01

SD : Standard Deviation; Group A : Coefficient of variation{100%; Group B: Coefficient of variation)100%
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