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eTable 1 Demographic data and surgical characteristics 

 

Patients, characteristics 
Total 

(N = 40) 

Sex  

Male 

Female 

 

27 (68%)  

13 (32%) 

Age (yr), mean (SD) 7.2 (1.4) 

Body weight (kg), mean (SD) 28 (9) 

ASA classification 

I 

II 

III 

 

21 (53%) 

18 (45%) 

1 (2%) 

Operation type 

Abdomen 

Orthopedic 

Superficial 

Urology 

Plastic 

 

11 (28%) 

5 (12%) 

3 (8%) 

20 (50%) 

1 (2%) 

Anesthetic time (min), mean (SD)  

Surgery time (min), mean (SD) 

147 (21) 

103 (18) 

 

All numbers are N (%) unless otherwise specified 

 

SD = standard deviation 
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eTable 2 Matched-pair analysis, Bland–Altman analysis, and correlation of 

electroencephalogram-derived parameters obtained from frontal and nasal sensors across three 

anesthetic phases; preincision (Phase 1), steady-state anesthesia (Phase 2), and emergence (Phase 

3) 

Parameter 
Matched-pair Analysis 

Adjusted 

Bland–Altman Analysis 
Adjusted 

CCC 
Frontala Nasala P value Differenceb 99% LoA 

Phase 1 pre-incision (N = 600 pairs)     

BIS (0–100) 52 (9) 50 (9) < 0.001 2 (4) -9 to 14 0.89 

SQI (%) 95 (8) 91 (16) < 0.001 4 (16) -38 to 46 0.12 

EMG (dB) 32 (2) 29 (2) < 0.001 3 (2) -2 to 8 0.21 

Total power (dB) 75 (2) 70 (2) < 0.001 5 (2) 1 to 9 0.27 

SEF-95 (Hz) 16.5 (3.1) 15.6 (3.2) < 0.001 0.9 (0.9) -1.5 to 3.3 0.93 

Median frequency (Hz) 6.5 (2.7) 5.9 (2.7) < 0.001 0.6 (1.0) -1.9 to 3.2 0.91 

Impedance (Kohms) 7.5 (2.8) 8.6 (3.0) < 0.001 -1.1 (3.1) -9.2 to 7.0 0.48 

Phase 2 steady state (N = 4,034 pairs)     

BIS (0–100) 52 (9) 51 (9) < 0.001 1 (4) -11 to 12 0.84 

SQI (%) 94 (8) 94 (9) 0.70 0 (9) -24 to 24 0.43 

EMG (dB) 32 (2) 30 (4) < 0.001 2 (4) -8 to 12 0.31 

Total power (dB) 73 (3) 68 (3) < 0.001 5 (1) 2 to 9 0.29 

SEF-95 (Hz) 17.1 (2.8) 16.6 (2.8) < 0.001 0.5 (0.8) -1.5 to 2.6 0.95 

Median frequency (Hz) 6.8 (2.9) 6.6 (2.9) < 0.001 0.2 (0.8) -1.8 to 2.3 0.96 

Impedance (Kohms) 8.4 (2.7) 9.2 (3.0) < 0.001 -0.8 (2.8) -8.0 to 6.4 0.47 

Phase 3 emergence (n = 415 pairs)      

BIS (0–100) 74 (5) 72 (6) < 0.001 2 (4) -9 to 13 0.78 

SQI (%) 92 (11) 87 (16) < 0.001 5 (13) -28 to 37 0.76 

EMG (dB) 37 (8) 36 (9) 0.018 0 (4) -10 to 11 0.92 

Total power (dB) 63 (4) 61 (5) < 0.001 2 (3) -6 to 10 0.38 

SEF-95 (Hz) 25.4 (2.0) 24.3 (2.4) < 0.001 1.1 (1.3) -2.3 to 4.6 0.79 

Median frequency (Hz) 15.0 (4.3) 13.6 (4.6) < 0.001 1.4 (3.0) -6.5 to 9.2 0.77 

Impedance (Kohms) 8.2 (2.5) 8.9 (2.4) < 0.001 -0.7 (2.5) -7.1 to 5.7 0.57 

 

aData are presented as mean (standard deviation) 

bMean differences (standard deviation) are for the frontal values relative to the nasal values. 

Bland–Altman analysis and concordance correlation coefficients were adjusted for repeated 

measures within the subjects.  
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BIS = Bispectral Index; CCC = concordance correlation coefficient; EMG = electromyography; 

LoA = limits of agreement; SEF-95 = spectral edge frequency; SQI = signal quality index 
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eTable 3 Matched-pair analysis, Bland–Altman analysis, and correlation of 

electroencephalography-derived parameters obtained from frontal and nasal sensors across low 

(0–47 dB) and high (≥ 48 dB) electromyography subgroups 

Parameter 
Matched-pair Analysis 

Adjusted 

Bland-Altman Analysis Adjusted 

CCC 
Frontala Nasala P value Differenceb 99% LoA 

Low EMG group (0–47 dB) N = 4,989 pairs     

BIS (0–100) 53 (11) 52 (10) < 0.001 1 (4) -10 to 12 0.88 

SQI (%) 94 (8) 93 (11) < 0.001 1 (11) -27 to 28 0.41 

EMG (dB) 32 (3) 31 (4) < 0.001 2 (4) -8 to 12 0.42 

Total power (dB) 73 (4) 68 (4) < 0.001 5 (2) 1 to 9 0.47 

SEF-95 (Hz) 17.7 (3.5) 17.0 (3.5) < 0.001 0.6 (0.9) -1.6 to 2.8 0.95 

Median frequency (Hz) 7.4 (3.6) 7.0 (3.6) < 0.001 0.3 (1.1) -2.5 to 3.2 0.95 

Impedance (Kohms) 8.3 (2.7) 9.1 (3.0) < 0.001 -0.8 (2.8) -8.0 to 6.4 0.46 

High EMG group (≥ 48 dB) N = 60 pairs     

BIS (0–100) 77 (6) 77 (6) 0.83 0 (6) -15 to 16 0.63 

SQI (%) 85 (17) 72 (21) < 0.001 13 (17) -32 to 58 0.28 

EMG (dB) 51 (2) 50 (4) 0.54 0 (4) -10 to 11 0.43 

Total power (dB) 62 (3) 63 (4) 0.20 -1 (4) -10 to 9 0.51 

SEF-95 (Hz) 25.4 (2.4) 24.0 (3.2) < 0.001 1.4 (1.9) -3.4 to 6.2 0.50 

Median frequency (Hz) 14.1 (5.2) 11.0 (5.6) < 0.001 3.1 (3.8) -6.7 to 12.9 0.63 

Impedance (Kohms) 8.5 (2.8) 9.8 (2.0) < 0.001 -1.3 (2.6) -8.1 to 5.4 0.33 

 

aData are presented as mean (standard deviation) 

bMean differences (standard deviation) are for the frontal values relative to the nasal values. 

Bland–Altman analysis and concordance correlation coefficients were adjusted for repeated 

measures within the subjects.  

 

BIS = Bispectral Index; CCC = concordance correlation coefficient; EMG = electromyography; 

LoA = limits of agreement; SEF-95 = spectral edge frequency; SQI = signal quality index 
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eTable 4 Matched-pair analysis, Bland–Altman analysis, and correlation of 

electroencephalography-derived parameters obtained from frontal and nasal sensors across 

subgroups of patients aged 4–6 and 7–12 yr old 

 

 

Parameter 
Matched-pair Analysis 

Adjusted 

Bland-Altman Analysis Adjusted 

CCC 
Frontala Nasala P value Differenceb 99% LoA 

Age 4–6 yr, n = 2,156 pairs     

BIS (0–100) 55 (10) 54 (10) < 0.001 1 (5) -10 to 13 0.88 

SQI (%) 95 (8) 93 (11) < 0.001 2 (11) -26 to 29 0.45 

EMG (dB) 33 (3) 31 (4) < 0.001 3 (3) -6 to 11 0.53 

Total power (dB) 73 (4) 68 (4) < 0.001 5 (2) 0 to 10 0.48 

SEF-95 (Hz) 17.7 (3.7) 17.0 (3.7) < 0.001 0.7 (0.9) -1.7 to 3.0 0.95 

Median frequency (Hz) 7.5 (3.7) 7.0 (3.8) < 0.001 0.5 (1.1) -2.4 to 3.4 0.95 

Impedance (Kohms) 7.6 (2.5) 9.8 (3.4) < 0.001 -2.2 (2.5) -8.6 to 4.2 0.52 

Age 7–12 yr, n = 2,893 pairs     

BIS (0–100) 53 (11) 52 (10) < 0.001 1 (4) -11 to 12 0.89 

SQI (%) 93 (9) 93 (11) 0.39 0 (11) -28 to 29 0.41 

EMG (dB) 32 (3) 31 (5) < 0.001 1 (4) -9 to 12 0.56 

Total power (dB) 73 (4) 68 (4) < 0.001 5 (2) 0 to 10 0.47 

SEF-95 (Hz) 17.8 (3.5) 17.2 (3.4) < 0.001 0.6 (0.9) -1.7 to 2.9 0.95 

Median frequency (Hz) 7.4 (3.7) 7.2 (3.5) < 0.001 0.3 (1.3) -3.0 to 3.5 0.92 

Impedance (Kohms) 8.8 (2.7) 8.6 (2.4) < 0.001 0.2 (2.6) -6.5 to 7.0 0.45 

 

aData are presented as mean (standard deviation) 

bMean differences (standard deviation) are for the frontal values relative to the nasal values. 

Bland–Altman analysis and concordance correlation coefficients were adjusted for repeated 

measures within the subjects.  

 

LoA = limits of agreement; CCC = concordance correlation coefficient; BIS = bispectral index; 

SQI = signal quality index; EMG = electromyography; SEF-95 = spectral edge frequency 
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eFigure Bland–Altman analysis of differences between frontal and nasal Bispectral 

Index™ in each subgroup 

 

A) Phases of anesthesia, B) EMG activity, and C) Age groups 

 

BIS = Bispectral Index; EMG = electromyography 
 


