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Correlation Between Salivary Alpha-Amylase Level and Heart Rate Variability
in Pediatric Subjects with Sleep-Disordered Breathing

Se-Hwan Hwang, MD, Heung-Ku Lee, MD, Rae-Hyung Kim, MD,
Soo-Hyung Lee, MD, Gibeom Ko, MD and Chan-Soon Park, MD
Department of Otolaryngology-Head and Neck Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background and Objectives: The aim of this study was to evaluate the relationship between salivary alpha-amylase (sAA)
and heart rate variability (HRV) indices in SDB children based on objective parameters of polysomnography (PSG).

Materials and Method: This prospective study enrolled 67 children who underwent a physical examination and full-attended
in-lab PSG with continuous electrocardiographic signal. The sAA were measured at night before PSG and in the early morning
after PSG.

Results: The subjects were divided into control [n=26, apnea-hypopnea index (AHI)<1] and obstructive sleep apnea syn-
drome (OSAS, n=41, AHI>1) groups; the OSAS group was subdivided into mild (1 <AHI<5), moderate (5<AHI<10), and
severe (10 <AHI) groups. The severe OSAS group was significantly different from the control and other OSAS subgroups in terms
of the ratio between the low- and high-frequency components (LF/HF ratio) among the HRV indices. The LF/HF ratio was posi-
tively correlated with the SAA ratio and sAA subtraction (r=0.271; r=0.347).

Conclusion: TAlthough both HRV and sAA were useful methods of predicting severe OSAS in children, a weak correlation
between HRV and sAA was shown in pediatric OSAS subjects. Therefore, HRV and sAA may be independent parameters re-
vealing different aspects of pediatric OSAS.

KEY WORDS: Child - Heart rate - Saliva - Alpha-Amylases - Sleep apnea syndromes - Correlation - Polysomnography.
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Table 1. Basic demographic, anthropometric, conventional polysomnographic date

Control (n=26) OSAS (n=41) p value

Gender Male (%) 9 (34.6) 30 (73.2) 0.002
Female (%) 17 (65.4) 11 (26.8)

Age 7.5£28 6.9+ 3.4 0.179
BMI 18.3+£3.2 18.1+£3.9 0.459
Sleep parameters Total sleep time (min) 471.2+45.9 468.7+39.5 0.643
Sleep latency (min) 13.2+11.1 17.3+14.7 0.210
Sleep efficiency (%) 93.8+6.7 91.6+7.4 0.081

Sleep stage duration N1 5.5+3.0 8.2+50 0.012
(% of total sleep time) N2 48.9+59 450+59 0.011
N3 26.2+5.6 28.3+£6.3 0.169

REM 19.4+4.7 18.7+5.5 0.576

Respiratory parameters AHI 0.2+0.3 13.2+22.1 <0.0001
Lowest O2 saturation 89.7+18.9 88.9+6.7 0.001

N (%) tested by chi-square test. Mean+SD tested by t-test and wilcoxon rank sum test. BMI: body mass index
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Table 2. The measurements regarding the sAA and HRV between the control and OSAS groups

sAAZ}OlZE W sAA B]&-2 AA| Ftof|A] LF/HF H|-&3}
$220] AMAS B YTHr=0.347, p=0.005; r=0.271,

&3} 52

(r=0.441, p=0.005), OSAS ol A
A= ot 4o
9 Hr=0.305, p=0.059)(Table 5).

&3} SAA H|E-9] I1%= OSAST-S
S ALlsE] 918 AldEHI sAA BHIE9

Control (n=26) OSAS (n=41) p value
Time-domain Average RR interval 762.5+77.8 734.8+100.6 0.254
SNDD 95.6+26.6 112.2+45.8 0.200
SNDD index 70.8%£25.1 88.6+43.6 0.078
RMSSD 68.5+32.2 90.8+64.8 0.163
NN50 count 9870.9+7152.8 10965+6635.8 0.625
PNNS50 26.7+19.4 29.4+19.7 0.586
HRV Triangular index 17.9+£6.0 19.4+£7.8 0.519
Frequency-domain TP 9060.6+2132.2 9993.5+3261.7 0.249
VLF 3693.2+1335.9 4036.1+2283.6 0.989
LF 2350.3%£747.5 2819+1135.7 0.108
HF 2765.2+1419.2 2936.4+1297.3 0.432
LF/HF ratio 1.0£0.4 1.1£0.6 0.783
SAA n-sAA 140.429 £108.7 64 125.915+92.51 0.719
m-sAA 60.111£51.777 65.0781£50.232 0.643
SUb-sAA —80.318+79.376 —60.134+72.425 0.167
r-sAA 0.476+0.195 0.582+0.336 0.303
Mean=£SD tested by t-test and wilcoxon rank sum fest
Table 3. The measurements regarding the SAA and HRV according to the OSA severity subgroups
Control 0 AHI< 1 Mild 1<AHI<5 Moderate 5<AHI  Severe 10<AHI
(n=26) (n=19) <10 (n=7) (n=15) p valve
Time- Average RR interval 762.5+77.8 769.5+86.8 710.4£125 706.8+97.8 0.135
domain SNDD 95.6+26.6 116.4+50.7 94.7+20.8 115.5+£48.7 0.413
SNDD index 70.8+25.1 94.5+51.7 75.1£21.0 88.2+42.2 0.287
RMSSD 68.5+32.2 101.9+£79.8 78.1+£31.8 84.1+58.3 0.427
NNS50 count 9870.9+7152.8 13110.8+6153.7 7844.3+5281.4 9991.9+£7267.3 0.275
PNNS50 26.7+19.4 36.7+£19.3 20.4+11.8 25.8+18.9 0.214
HRV Triangular index 17.9+£6.0 21.0+6.5 15.0+6.0 19.7+9.4 0.210
Frequency- TP 9060.6+2132.2 10141.9+2347.1 8258.3+2736.5 10634.9+4171.2 0.391
domain VLF 3693.2+1335.9 3790.7+1427.4 3106.4+1302.7 4747.9+3170.2 0.611
LF 2350.3+747.5 2547.2+739.4 2329.3+946.0 3355.7+£1405.1 0.099
HF 2765.2+1419.2 3503.8+1311.6 2616.3+988.2 2442.7+£1216.6 0.084
LF/HF ratio 1.0£0.4 0.8+0.3 0.9+0.3 1.6£0.7 0.002°°¢
SAA n-sAA 140.429+108.764  151.843+114.392 122.269+85.251 94.775+50.544 0.675
m-sAA 60.111£51.777 55.373+44.806 68.037£70.85 77.911£46.579 0.364
Sub-sAA —80.318+79.376 —96.47 +£86.661  —54.232+42.504 —16.864+27.226 0.005%°¢
r-sAA 0.476+0.195 0.44+0.28 0.472+0.246 0.813£0.323 0.003°°¢

p value: p value of difference between normal verse Mild verse Moderate verse Severe by ANOVA test and Kruskal-Wallis test,
followed by post hoc Dunn'’s test. a: normal verse severe, b: mild verse severe, c: moderate verse severe
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Table 5. The correlation between sAA parameters and LF/HF
ratio

Total group OSAS group
LF/HF ratio LF/HF ratio
r p value r p value
sub-sAA 0.347 0.005 0.441 0.005
r-sAA 0.271 0.032 0.305 0.059

Spearman’s correlation
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Table 6. The evaluation of the effective screening parameters of LF/HF ratio and r-sAA to identify the severe OSAS group in all patients

Cut off Sensitivity % Specificity % PPV % NPV% AUC value

value (95%CI) (95%CI) (95%CI) (95%CI) (95%C)) P
LF/HFratio  >1.0989 80.0 (51.9-95.7) 70.8 (55.9-83.0) 46.2 (29.5-63.6) 91.9 (78.1-98.3)  0.80 (0.68—0.89) <0.0001
r-sAA >0.7383 66.7 (38.4-88.2) 88.5(76.6—95.6) 58.8 (32.9-81.6) 90.0 (78.2-96.7)  0.81 (0.70-0.90) <0.0001

Receiver operating characteristic. curve 95% Cl: 95% confidence interval, PPV: posifive predictive value, NPV: negative predic-

five value, AUC: area under the curve
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