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EFFECT OF PATIENT' S BREATHING PATTERN ON THE STRESS
CHANGES IN THIRD MOLAR EXTRACTION

Sang-Myung Rhee, Hyung-Wook Kim*, Yang-Ho Park*, Jin-Cheol Kim*, Jun-Woo Park?,
Sung-Jun Rhee, Selenge Nyamdorj, Jae-Mok Ahn
BME Lab., Department of Electronics, Hallym University,
*Hallym University Graduate School of Clinical Dentistry

Purpose: Heart rate variability(HRV) is the clinical consequence of various influences of the autonomic nervous system(ANS) on heart beat. HRV
can estimate the potential physiologic rhythm from the interval between consecutive beats (RR interval or HRV data). It is known as RSA which rep-
resents respiration-related HR rhythmic oscillation. Previous studies demonstrated a specific breathing pattern (0.1Hz, 6breaths/min) to improve a
physiological body condition related to the stress. In this paper, the level of stress would be evaluated in terms of three phases of the dental treatment,

combined with 6breaths/min.

Methods: These phases include before, during and after tooth extraction or anesthesia or something 36 patients’ stresses were assessed using HRV
stress analyzer in each phase in Kangdong Sacred Heart Hospital, and Chuncheon Sacred Heart Hospital, Hallym University Medical Center from Jun.
to Sept. of 2007. HRV 5-min data collected were analyzed in time-domain and frequency-domain to evaluate the activity of autonomic nervous system

(ANS) which represents the level of stress.

Results: All HRV parameters including HF (high frequency), LF (low frequency) and LF/HF ratio showned a si gnificant change affecting the ANS
balance. There was a 6.4% difference between R(LF/HF)s on general breathing pattern for balance of Autonomic nervous system, but on controlled
breathing pattern, 0.1Hz, was made narrow till 1.4%. The activity of ANS has increased by 1.4% on general breathing pattern, and by 2.9% on con-

trolled breathing pattern, 0.1Hz.

Conclusion: After analysis of preoperative stress changes and effect of breathing pattern of 0.1 Hz on the stress in 36 patients who have undergone
third molar extraction, following was concluded. In the preoperative stage, the sympathetic change was the greatest?after the?anesthetic injection, and
stress was relieved by controlling the breathing pattern to a frequency of 0.1Hz.

Key words: Heart rate variability (HRV), Respiration, Autonomic nervous system (ANS)
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Table1 Selected tlme domaln measures of HRV

~ Unit
mean HR bpm Mean heart rate in beaté pér minute.
SDNN ms Standard deviation of the averages of NN intervals.
Time-domain RMSSD s The square root of the mean of the sum of the squares of
differences between adjacent NN intervals.
PNN50 % NN350 count divided by the total number of all NN intervals.
Total power ms’ The variance of NN intervals over the temporal segment
Frequency- LF ms’ Power in low frequency range (0.04-0.15Hz)
domain HF ms’ Power in high frequency range (0.15-0.4Hz)

R(LF/HF)

Ratio LF(ms*/HF(ms?)
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Table 2-1. HRV time-domain analysis data(Group A)

Time domain ’
Patient mean HR(bpm) SDNN(ms) RMSSD(ms) o

BA AA | AE BA AA AE BA AA AE
1 64 71 62 8 71 104 69 ) 75
2 80 78 74 49 63 73 27 34 67
3 63 67 58 30 51 40 ) 25 67
4 78 77 70 5 103 12 43 81 76
5 70 74 65 46 47 70 50 43 )
6 81 93 75 94 84 50 106 102 36 71 67 71
7 86 99 84 84 118 43 80 93 26 65 50 56
8 81 81 77 104 ) 44 69 65 31 66 67 66
9 80 81 ) 28 38 35 19 23 21 46 46 41
10 85 91 87 2 66 ) 20 46 23 50 53 48
11 76 78 73 31 26 34 27 28 28 60 64 63
12 71 77 71 67 57 67 90 28 36 74 57 62
13 71 83 75 44 46 55 46 36 56 76 69 7
14 78 73 76 94 48 53 88 36 k%) 67 71 62
15 58 69 63 52 50 52 46 33 41 77 71 71
16 76 79 74 39 45 54 23 27 35 57 60 61
17 67 64 66 74 7 84 5 56 59 78 84 77
18 71 71 66 66 69 74 57 91 65 78 78 75
19 9 99 92 34 31 30 28 19 19 63 44 2
20 79 83 78 k) 47 0 19 25 2 30 50 41
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Table 2-2. HRV time-domain analysis data(Group B)

; Time domain SR ‘
tient mean HR(bpm) SDNN(ms) RMSSD(ms) - pNNSO(%)
 BA  AA AE BA AA AE BA AA AE  BA AA AE
1 78 77 63 33 68 61 18 40 51 34 57 53
2 67 71 72 72 86 57 56 48 37 82 72 67
3 89 98 79 39 44 42 26 17 30 53 38 57
4 78 90 85 43 89 60 35 38 29 66 62 53
5 94 100 88 42 41 58 19 33 50 33 54 72
6 68 75 68 50 62 48 26 27 42 56 57 70
7 63 61 60 87 94 60 54 56 46 78 75 71
8 87 101 91 69 117 98 65 114 112 59 60 53
9 99 109 95 46 55 69 40 25 101 57 45 67
10 102 91 87 31 32 27 26 36 17 43 44 38
11 77 75 77 44 73 62 28 36 30 58 58 47
Table 2-3. HRV time-domain analysis data(Group C)
T ; Time domain
i mean HR(bpm) SDNN(ms) RMSSD(ms) pNN50(%)
o AA AE BA AA AE BA  AA AE BA  AA AE
1 64 60 58 120 79 68 72 50 43 78 72 68
2 90 101 86 73 30 54 30 15 47 48 28 60
3 119 113 100 65 26 28 58 52 20 28 27 41
4 74 81 81 108 41 44 70 54 32 71 63 60
5 81 87 77 83 87 77 64 24 79 65 55 69
Table 3-1. HRV frequency-domain analysis data of Group A(log scaled)
s Frequency domain
atient TP(ms?) LF(ms) HE(ms?) RLF/HF)
8 o BA AA AE BA AA AE BA AA AE BA AA AE
1 8.6 747 8.29 748 647 742 6.95 6 6.84 1.07 1.07 1.08
2 73 7.7 8.06 6.56 6.68 747 536 527 6.32 1.22 1.26 1.18
3 8.72 74 8.78 7.57 6.38 8.04 79 6.29 8.04 0.95 1.01 1
4 553 6.84 6.31 31 3.96 3.95 437 4.55 4.81 0.71 0.87 0.82
5 732 8.77 8.79 6.38 7.76 7.58 6.3 6.94 6.4 1.01 1.12 1.18
6 8.35 843 7.16 691 7.51 6.23 747 73 5.11 093 1.03 122
7 7.07 6.24 6.59 6.14 528 5.83 5.57 4.83 5.56 1.1 1.09 1.05
8 7.08 691 7.18 5.67 537 592 527 529 5.18 1.08 1.02 1.14
9 6.06 6.83 57 522 5.38 4.64 3.99 3.77 4 1.31 143 1.16
10 6.39 7.02 6.76 53 5.75 5.68 4.56 52 4.65 1.16 1.11 1.22
11 6.15 558 6.15 413 3.89 447 4.87 4.88 49 0.85 0.8 091
12 8.15 7.57 772 727 7.05 6.54 6.51 5.08 5.61 1.12 1.39 1.17
13 7.24 7.04 7.02 5.94 525 6 6.16 5.53 5.86 0.96 095 1.02
14 8.15 743 7.8 7.32 6.08 6.52 6.96 5.69 523 1.05 1.07 1.25
15 6.98 6.44 72 577 53 58 5.69 529 5.25 1.01 1 1.1
16 6.49 7.11 7.44 5.16 5.33 6.82 407 4.65 542 1.27 1.15 1.26
17 8.16 8.06 7.61 7.02 6.28 6.57 5.88 5.69 5.9 1.19 1.1 1.11
18 75 7.89 8.03 6.68 6.82 741 6.56 6.88 6.92 1.02 0.99 1.07
19 6.64 6.35 6.28 5.83 5.17 5.93 4.37 3.74 34 1.33 1.38 1.74
20 6.8 6.95 747 6.13 6.47 6.69 4,16 499 438 1.47 1.3 153
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Table 3-2. HRV frequency-domain analysis data of Group B(log scaled)

“Frequency domain
TP(ns?) LF(ms) ~ HF@s)
. BA AA AE BA AA  AE BA  AA ;
21 6.01 745 7.67‘ 5.1 7.23 6.8 3.84 423 1.08
22 7.51 8.2 747 6.19 8.03 6.92 6.67 6.1 5.82 0.93 1.32 1.19
23 6.9 6.85 6.73 5.76 6.8 5.88 5.36 297 5.31 LO7 1229 1.11
24 6.88 8.09 7.59 5.67 791 6.51 5.67 5.1 53 1 1.55 1.22
25 6.43 6.78 74 5.69 6.55 6.57 438 3.76 57 1.29 1.74 1.15
26 741 7 7.03 6 6.95 6.49 426 3.06 5.37 141 227 121
27 8.31 8.1 7.39 7.18 6.58 6.49 5.86 6.21 5.62 123 1.06 1.15
28 797 8.07 8.61 7.31 727 7.68 6.37 7.03 7.81 1.15 1.03 0.98
29 6.38 731 7.89 5.89 6.95 6.83 4.6 493 71 1.28 1.41 0.96
30 6.03 6.48 53 5.18 5.8 44 444 4.53 3.74 1.17 1.28 1.18
31 7.07 79 7.15 6.16 773 6.87 552 5.06 4.6 1.12 1.53 1.49
Table 3-3. HRV frequency-domain analysis data of Group C(log scaled)
" ' Frequency domain
- Patient TP(ms?) LE(ms?) - HF(mms?) . R(LFHF)
BA AA AE BA AA AE BA AA AE CBA AA AE
32 8.89 8.33 7.64 8.68 6.91 6.69 6.56 6.25 5.82 V 132 1.1 1.15
33 728 591 7.46 7.01 477 5.82 4.46 4.04 6.06 1.57 1.18 0.96
34 7.15 5.26 5.88 6.7 42 434 575 44 4.88 1.17 0.95 0.89
35 8.84 7 729 8.77 6.03 597 5.36 572 5.61 1.64 1.05 1.06
36 8.32 6.24 8.2 8.07 5.53 7.14 597 4.34 72 1.35 1.14 0.99
Table 4. Mean data of parameters for time-domain
' ; Time domain '
Pétient mean HR(bpm) SDNN(ms) RMSSD{(ms) : pNNSO(%)
BA AA AE BA AA AE BA  AA AE. BA . AA AE
Group(A) 7535 7194 729 67 67 88.5 49,05 46.65 41.7 '6'4.85 63.75 63.25
92/58)  (99/64) (92/58)  (104728) (118/26)  (112/30) (106/19) (102/19)  (95/19) (78/30) (84/44)  (77/41)
Group(B) 82 86.18 78.64 50.55 69.18 58.36 35.73 4273 79.55 56.27 56.55 5891
(102/63)  (109/61)  (95/60) 87/31y  (117/32)  (98/27) 65/18) (114/17y (112117 (82/33) (72/38)  (71/47)
Group(C) 85.6 88.4 80.4 89.8 52.6 54.2 58.8 39 442 58 49 59.6
(119/64)  (113/60) (100/58)  (120/65)  (87/26) (77/28) (72/30y  (54/15)  (79/20) (78/28)  (72/28)  (69/41)
(Max/min): maximum value & minimum value of mean value, respectively.
& AHeA 7R FF 4 Aol HAXA HE RS & S 9k LF g o2 o|(BR)E Aclth#®. Tyt o] % 4 A
HRV 2 & & #%=F(Group B, Ol N = 55 F5 ©1F TP HFth Y R IFth o o] 3 & £ 57} 313 & o] FHA A-&417
DIFY o] 78tk 1A U 58 G50 F717H00Hz o) A 2] ksl RS B 4 Uk
]
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Table 5. Mean data of parameters for frequency-domain(log scaled)

Frequency domain
. - TP(ms?) LF(ns?) HF(ms?) ;
BA . AA AE BA AA AE BA AE
Group(A) 723 720 732 6.08 591 6.28 5.65 549 1.09 1.1 1.16
(8.7/5.5) (88/56) (88/57) (16/3.1) (7839 (8.040) ((8040) (7087 (R034) (1507 (1408) (1.7/0.8)
Group(B) 7.03 742 7.24 595 6.89 6.37 529 571 1.17 1.52 1.18
83/6.0) (8265 (8.6/53) (73/5.1) ((BUS8) (1744 (6738 (1.03.0) (7837 (1409 (@31) (1509
Group(C) 8.07 6.62 722 7.81 5.51 592 5.45 595 141 1.08 1.01
89/7.1) (83/53) (8259 (8867 (6942 (1.1/43) (66/45) (63/40) (7249 (1.612) (1.21.00 (1.209)
(Max/min): maximum value & minimum value of mean value, respectively.
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Fig. 1. SDNN(ms) in terms of three phases. (Group A) increased after AA. (Group B) peak value on AA. (Group C)

decreased from BA.
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Fig. 2. TP(ms? in terms of three phases(log scaled). (Group A) decreased from BA and increased after AA. (Group B)
peak value on AA. (Group C) decreased from BA.
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BA AA AE BA AA AE 0.00 BA AA AE
Group(A) Group(B) Group(C)

Fig. 3. LF(ms®) in terms of three phases(log scaled). (Group A) decreased from BA and increased after AA. (Group B)
peak value on AA. (Group C) decrsased from BA and increased after AA. :
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Fig. 4. HF(ms’) in terms of three phases(log scaled). (Group A) decreased from BA and increased after AA. (Group B)
increased after AA. (Group C) increased from BA.
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Fig. 5. R(LF/HF) in terms of three phases. (Group A) increased from BA gradually. (Group B) unbalanced on AA and
became balance after AA to AE. (Group C) became balance from BA gradually.
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