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Supplementary Figure 1. Receiver operating characteristic curve of the pre-induction LF/HF ratio for discriminating response-present from response-absent patients. The area under the receiver operating characteristic curve was 0.602 (95% CI, 0.518–0.684). The optimal LF/HF cut-off determined using the Youden index was 1.292, corresponding to a sensitivity of 78.2% and a specificity of 45.1%. The black circle indicates the selected cut-off. LF/HF, low-frequency to high-frequency power ratio; AUC, area under the receiver operating characteristic curve; CI, confidence interval.
Supplementary Table 1. Definitions, calculation formulae, units, and physiological interpretation of the pulse rate variability indices used in this study.
	Variable
	Definition
	Calculation formula
	Unit
	Physiological interpretation

	Time domain

	Mean PPI
	Average of valid pulse-to-pulse intervals
	
	ms
	Mean pulse-to-pulse interval; mathematically related to mean heart rate

	RMSSD
	Root mean square of successive pulse-to-pulse differences
	
	ms
	Short-term variability; a robust marker of parasympathetic (vagal) activity

	pNN50
	Percentage of successive pulse-to-pulse intervals differing by >50 ms
	
	%
	Short-term variability; reflects parasympathetic activity

	Frequency domain

	LF
	Low-frequency power (0.04–0.15 Hz)
	
	ms²
	Mixed sympathetic and parasympathetic modulation; influenced by baroreflex

	HF
	High-frequency power (0.15–0.40 Hz)
	
	ms²
	Parasympathetic (respiration-linked) modulation

	LF/HF
	Ratio of LF to HF power
	
	‒
	Ratio reflecting the relative distribution of power between the LF and HF bands; not a direct measure of sympathetic or parasympathetic activity 


PPI, pulse-to-pulse interval derived from consecutive photoplethysmogram pulse onsets; N, number of valid PPI intervals; N_50, number of successive PPI differences greater than 50 ms; PSD(f), power spectral density estimated from the PPI series; LF, low frequency; HF, high frequency.
Supplementary Table 2. Subject-level phase-maximum heart rate and between-group differences
	Phase
	Response-absent (n=82)
	Response-present (n=101)
	Absolute median difference
	P 
	Adjusted P 

	Pre-induction
	78 [69–86]
	79 [70–87]
	1
	0.659
	0.659

	Pre-intubation
	66 [57–72]
	64 [58–71]
	2
	0.761
	0.761

	Post-intubation
	73 [65–83]
	87 [79–93]
	14
	<0.001
	<0.05


Values are presented as median [25th–75th percentile] of subject-level phase-maximum heart rate. Heart rate values are expressed in beats per minute. For each patient, the maximum heart rate was first calculated within each phase, and between-group comparisons were then performed using the Mann–Whitney U test. P values were adjusted for multiple comparisons using the Benjamini–Hochberg false discovery rate procedure and are reported as adjusted P values. The absolute between-group difference was calculated as the absolute difference between the group medians. HR, heart rate.


Supplementary Table 3. Confusion matrix of LF/HF for discriminating the hemodynamic response to tracheal intubation.
	
	Predicted response-present
	Predicted response-absent
	Total

	Response-present
	79
	22
	101

	Response-absent
	45
	37
	82

	Total
	124
	59
	183


Classification was based on the optimal LF/HF cut-off of 1.292 determined using the Youden index. LF/HF, low-frequency to high-frequency power ratio.

Supplementary Table 4. Discriminative performance of LF/HF ratio for the hemodynamic response to tracheal intubation.
	Variables
	AUC 
	Sensitivity
	Specificity
	PPV 
	NPV 
	Optimal 
cut-off
	

	LF/HF
	0.602 
(0.518–0.684)
	0.782 
(0.689–0.858)
	0.451 
(0.341–0.565)
	0.637 
(0.546–0.722)
	0.627 
(0.491–0.750)
	1.292
	


Values are presented with 95% confidence intervals. The optimal cut-off was determined using the Youden index. AUC, area under the receiver operating characteristic curve; CI, confidence interval; LF/HF, low-frequency to high-frequency power ratio; PPV, positive predictive value; NPV, negative predictive value.

Supplementary Table 5. Pre-induction pulse rate variability indices according to the systolic blood pressure-only definition of hemodynamic response to tracheal intubation
	PRV variable
	Response-absent (n=114)
	Response-present (n=69)
	P
	Adjusted P 

	Time domain
	

	mean PPI (ms)
	830.03 [758.00–922.93]
	803.41 [734.28–899.50]
	0.148
	0.178

	RMSSD (ms)
	22.32 [15.95–30.88]
	19.80 [12.82–28.66]
	0.104
	0.178

	pNN50 (%)
	2.24 [0.90–6.05]
	1.30 [0.44–4.67]
	0.147
	0.178

	Frequency domain
	

	LF (ms2)
	288.98 [163.71–491.29]
	261.51 [150.69–527.93]
	0.599
	0.599

	HF (ms2)
	192.53 [95.31–322.51]
	137.26 [74.44–288.79]
	0.113
	0.178

	LF/HF
	1.56 [0.85–2.52]
	1.82 [1.32–2.47]
	0.110
	0.178


Values are presented as median [25th–75th percentile]. Between-group comparisons were performed using the Mann–Whitney U test. P values were adjusted for multiple comparisons across pulse rate variability indices using the Benjamini–Hochberg false discovery rate procedure and are reported as adjusted P values. mean PPI, average of valid pulse-to-pulse intervals; RMSSD, root mean square of successive pulse-to-pulse interval differences; pNN50, percentage of successive pulse-to-pulse intervals differing by more than 50 ms; LF, low-frequency power; HF, high-frequency power; LF/HF, ratio of LF to HF power.


Supplementary Table 6. Regression analysis of changes in heart rate and systolic blood pressure before and after intubation and pulse rate variability variables
	PRV variables
	N
	B
	P
	Adjusted P

	Δ HR 

	  Mean PPI
	183
	-0.002 [-0.02–0.01]
	0.730
	0.996

	  RMSSD
	183
	-0.004 [-0.13–0.12]
	0.947
	0.996

	  pNN50
	183
	-0.085 [-0.28–0.11]
	0.399
	0.996

	  LF
	183
	0.003 [-0.00–0.01]
	0.177
	0.996

	  HF
	183
	-1.29 × 10⁻5 [-0.01–0.01]
	0.996
	0.996

	  LF/HF
	183
	-0.066 [-1.23–1.10]
	0.911
	0.996

	Δ SBP

	  Mean PPI
	183
	-0.023 [-0.05–0.00]
	0.062
	0.371

	  RMSSD
	183
	-0.052 [-0.29–0.19]
	0.667
	0.970

	  pNN50
	183
	-0.068 [-0.44–0.30]
	0.718
	0.970

	  LF
	183
	0.002 [-0.01–0.01]
	0.643
	0.970

	  HF
	183
	-0.001 [-0.01–0.01]
	0.874
	0.970

	  LF/HF
	183
	0.042 [-2.14–2.22]
	0.970
	0.970


Values are unstandardized regression coefficients (B) [95 % confidence intervals], obtained from linear regression of the change in heart rate (Δ HR) or systolic blood pressure (Δ SBP) at intubation on each pre-induction PRV index. Δ HR and Δ SBP denote the change between the pre-intubation baseline and the post-intubation peak. P values were adjusted for multiple comparisons across the six PRV indices within each outcome using the Benjamini–Hochberg false discovery rate procedure and are reported as adjusted P values. HR, heart rate; SBP, systolic blood pressure; PRV, pulse rate variability; mean PPI, average of valid pulse-to-pulse intervals; RMSSD, root mean square of successive pulse-to-pulse interval differences; pNN50, percentage of successive pulse-to-pulse intervals differing by more than 50 ms; LF, low-frequency power; HF, high-frequency power; LF/HF, ratio of LF to HF power.
image1.png
1.0

0.8

Sensitivity
o
[*)}

1

&
~
1

0.2

/,

= AUC =0.602 (95% CI, 0.518-0.684)

® Cut-off =1.292

0.0
0.0

0.2

0.4 Of6
1 - Specificity

0.8

1.0




