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Correlations between Sleep Quality and Heart Rate Variability, Tongue
Diagnosis, and Korean Medical Questionnaires
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Objectives We aimed to characterize the results obtained from Korean medical ex-

aminations and guestionnaires on the quality of sleep.

of Methods The quality of sleep was measured using the Pittsburgh sleep quality index
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in 400 subjects. Afterwards, heart rate variability (HRV) measurements were done,
along with the analyses for tongue color, teeth marks, and tongue coating through the
tongue diagnosis system. A questionnaire about body’s heat, cold and sweating con-
ditions, and the perceived stress scale (PSS) were performed. Finally, correlations be-
tween all these indicators and the sleep quality were analyzed.

Results As the quality of sleep decreased, the sympathetic nervous system was
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stimulated. The subjects who had the blue—purple colored tongue experienced de-
creased quality of sleep. The quality of sleep was also deteriorated in the subjects who
usually feel cold and hot easily, sweat a lot, and feel a lot of discomfort. According to
the PSS questionnaire, the higher the stress level is, the lower was the quality of sleep.
Conclusions We obtained meaningful results by comprehensively analyzing the sleep
quality, HRV, tongue diagnosis, heat and cold conditions, sweating, and stress
conditions. In particular, the sleep quality had a significant correlation with the rest of
the indicators. (J Korean Med Rehabil 2022;32(1):73-87)

Key words Sleep initiation and maintenance disorders, Korean traditional medicine,
Traditional tongue diagnosis, Sweating, Psychological stress
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Table I. Demographic Characteristics

Variables Values p-value
Sex
Male 102
Female 298
Age (yr) 41.82+13.75
Height (cm) 163.32+8.09
Body weight (kg) 63.21+8.09
BMI (kg/m?) 23.543.48
Systolic BP (mmHg)
Left arm 123.17+14.76
Right arm 117.31+15.95
Diastolic BP (mmHg)
Left arm 73.96+9.79
Right arm 69.52+10.34
Pulse rate (/min) 72.10£9.31
PSQI score
Male 5.974+2.95
Female 6.78+3.25 003

Data presented as number (percentage of corresponding subjects)
or meantstandard deviation.

BMI: body mass index, BP: blood pressure, PSQI: Pittsburgh
sleep quality index.
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Fig. 1. Correlation of PSQI and HRV indicators. Each graph represents the correlation of PSQI and total power (A), low frequency
(B), high frequency (C), LF/HF ratio (D). PSQI: Pittsburgh sleep quality index, HRV: heart rate variability, LF: low frequency,
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Pittsburgh sleep quality index. Data presented as meantstandard deviation. *p<0.05.
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Fig. 3. Correlations between PSQI scores and cold-heat, sweating questionnaires results. Correlations results were obtained by
Pearson’s correlation analysis. PSQI: Pittsburgh sleep quality index, Drink temp: drink temperature. *p<0.05, **p<0.01,
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p<0.001.
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Fig. 4. Answers to questionnaires about the usual cold and
heat feeling. Each graph shows the percentage of each answer
about usual cold feeling (A), and usual heat feeling (B). PSQI:
Pittsburgh sleep quality index.
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Fig. 5. Answers to questionnaires about the frequency of cold-heat sense and discomfort. Each graph shows the percentage of
each answer about cold sense frequency (A), discomfort of cold sense (B), heat sense frequency (C), discomfort of heat sense
(D). PSQI: Pittsburgh sleep quality index.

PSQJ score quartile - Sweating (usual) B) PSQlI score quartile - Displeasure after sweating

100
a0
80
0
50
50
40
30
20
1
0
0

8 8 8 88 3 8 8

»-
s
5

1st quartile 2nd quartile 3rd quartile 4th quartile 5 5 i i B 4 = &
st quartile nd quartite rd quartile th quartil
Wseverely sweating M Sweatingalot  Wnormal M Sweating less M Not sweating at all =5 2 il S
ery either nor refreshing = Refreshing W Very refreshing
c) Stress D) Sleeping
20- . 204 .
— —
15- 154
=} o
104 o 104
® o
5+ 5
0 } 0 — —
Sweating Non-sweating Sweating Non-sweating
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PSQI scores between sweating and non-sweating groups on stress condition (C) and sleeping condition (D). PSQI: Pittsburgh
sleep quality index. **p<0.01, ***p<0.001.
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