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Determination of Physiological Changes according to Nitrous
Concentration and Application Method
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——Abstract

The aim of this study was to analyze physiological changes, clinical and subjective symptoms by different N=O
concentrations and administration method. This study surveyed 65 men and women ages 19 to 35 and all sub—
jects were healthy volunteers, with no contraindication for use of N:O sedation. The N:O sedation was carried
out in a way that increases by 10 percent to one-minute interval or increases at once the desired level. Each
method was required to reach 30 or 50 percent N=O concentration.

The way to gradually raise the N:O concentration can reduce the risk by decreasing the pulse reduction rate
at the same N:0 concentration. SpO: has no statistical significance according to N2O concentration and method
of administration. Pulse rate reduced significantly when 50% N:O increase at once during sedation and 100% O-
after 5 minutes. The way to gradually raise the N2O concentration is safe for reducing pulse rate.
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Table 1. Number and age of the study subjects

Characteristics Male (%)  Female (%)  Total (%)
Number of Subject (%) 39 (60%) 26 (40%) 65 (100%)
Age (Years, Mean £ SD) 259 £35 29637 279+£40

Table 2. Number of each groups according to nitrous concentration and

application method
G Applying Method Number
Toup pplying Metho of Subject
I Increase nitrous concentration 10%/min up to 30% 16
I Increase concentration at once up to 30% 16
I Increase nitrous concentration 10%/min up to 50% 16
v Increase concentration at once up to 50% 17
Table 3. Observer's assessment of alertness/sedation scale
Responsiveness Score
Responds readily to name spoken in normal tone 5
Lethargic response to name spoken in normal tone 4
Responds only after name is called loudly and/or repeatedly 3
Responds only after mild prodding or shaking 2
Reponds only after painful trapezius squeeze 1
No response after painful trapezius squeeze 0
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Table 4. Comparison of physiologic parameters in each groups according to sedation steps

S1 S2 S3 S4
Gty Mean &+ SD Mean &+ SD p - value Mean &+ SD p - value Mean &+ SD p - value
I Pulse 80.42 + 13.92 74.00 = 11.71 0.00* 7592 + 11.51 0.03* 77.00 + 12.76 0.08
SpO: 98.92 + 0.91 98.75 + 1.12 0.17 98.75 + 0.89 0.22 99.00 + 1.03 0.14
I Pulse 81.00 + 8.12 70.38 + 8.61 0.00* 72.62 + 10.12 0.00%* 76.31 + 1221 0.06
SpO: 99.15 + 0.64 99.08 + 0.57 0.34 99.08 + 0.53 0.34 99.08 + 0.53 033
I Pulse 80.40 + 9.65 72.53 £ 9.85 0.00%* 7440 £+ 9.51 0.00%* 71.67 £ 9.09 0.06
SpO: 98.67 = 0.92 98.60 + 1.00 0.40 99.07 = 0.59 0.06 99.13 + 0.51 0.07
v Pulse 81.23 + 10.77 69.23 + 10.11 0.00%* 75.62 = 10.30 0.00%* 79.15 + 11.12 0.09
SpO: 99.00 + 0.75 99.00 + 0.72 0.50 99.15 = 0.71 0.30 99.23 + 0.60 0.13
Wilcoxon singed-rank test (* : Statistically significant difference, p < 0.05)

Table 5. Comparison of physiologic parameters between method of administration at 30% and 50% N2O concentration

30% N20 50% N20
Group [ Group I p - value Group III Group [V p - value

S1 Consciousness level 5.00 #+ 0.00 5.00 = 0.00 5.00 = 0.00 5.00 £ 0.00

Pulse rate 80.42 £ 13.92 81.00 £+ 8.12 041 80.40 £ 9.63 81.23 £ 10.71 0.44

SpO: 98.92 + 0.91 99.15 £ 0.66 0.20 98.67 + 0.94 99.00 + 0.73 0.26
S2 Consciousness level 4.50 £ 0.65 477 + 043 0.39 4.07 £ 0.62 477 £ 044 0.02*

Pulse rate 74.00 + 11.78 70.38 £ 8.67 0.03* 72.53 £9.82 69.23 + 10.11 0.02*

SpO: 98.75 £ 1.12 99.08 + 0.53 0.43 98.60 £ 1.01 99.00 &+ 0.77 043
S3 Consciousness level 483 + 041 492 +0.28 0.13 4.67 £ 0.62 492 +£0.33 0.05*

Pulse rate 7592 + 11.57 72.62 + 10.13 0.06* 74.40 £+ 9.55 75.62 + 10.33 0.19

SpO: 98.75 + 0.89 99.08 + 0.53 0.26 99.07 £ 0.53 99.15 + 0.78 0.37
S4 Consciousness level 5.00 £ 0.00 5.00 £ 0.00 493 + 031 5.00 £ 0.00 0.20

Pulse rate 77.00 £+ 12.73 7631 £ 1227 0.11 77.67 = 9.07 79.15 £ 11.10 0.03*

SpO: 99.00 + 1.00 99.08 £ 0.54 0.29 99.13 £ 0.53 99.23 + 0.60 0.20

Mann-Whitney U test (* : Statistically significant difference, p <0.05)

Values are mean + standard deviation.
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Table 6. Comparison of physiologic parameters between N2O concentration in each methods of administration

Increase concentration 10%/min Increase concentration at once
Group [ Group III p - value Group II Group [V p - value
S1 Consciousness level 5.00 £ 0.00 5.00 £ 0.04 . 5.00 £+ 0.00 5.00 £ 0.00 .
Pulse rate 80.42 + 13.92 80.40 + 9.61 048 81.00 + 8.12 81.23 + 10.73 0.46
SpO: 98.92 + 0.95 98.67 + 0.96 0.19 99.15 + 0.64 99.00 + 0.75 0.23
S2 Consciousness level 450 + 0.61 4.07 + 0.64 0.27 477 £+ 045 477 £+ 046 0.36
Pulse rate 74.00 + 11.73 72.53 +9.83 0.02* 70.38 + 8.63 69.23 + 10.10 0.01*
SpO: 98.75 + 1.14 98.60 + 1.04 0.15 99.08 + 0.57 99.00 + 0.73 0.36
S3 Consciousness level 4.83 = 041 4.67 £ 0.63 0.09 492 +0.28 492 + 034 0.31
Pulse rate 7592 + 11.57 74.40 £+ 9.51 0.35 72.62 + 10.12 75.62 + 10.33 0.08
SpO: 98.75 + 0.83 99.07 £+ 0.56 0.15 99.08 + 0.54 99.15 + 0.77 042
S4 Consciousness level 5.00 £ 0.00 493 £+ 0.33 0.24 5.00 £+ 0.00 5.00 £ 0.00 .
Pulse rate 77.00 + 12.71 77.67 +9.07 0.35 7631 + 12.24 79.15 + 11.17 0.09
SpO: 99.00 + 1.03 99.13 £ 0.53 041 99.08 + 0.55 99.23 + 0.60 0.39

Mann-Whitney U test (* : Statistically significant difference, p < 0.05)
Values are mean =+ standard deviation.
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Fig. 1. Pulse rate parameter changes in each groups at the four steps.
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