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Sleep Characteristics and Sleep Phenotypes According to Sasang
Constitution and Sex: An Exploratory Study Using Repeated Sleep
Data from a Chatbot-Based Sleep Diary
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'Korean Medicine Al Data Research Department, Korea Institute of Oriental Medicine

Abstract

Objectives : This study aimed to examine sex- and Sasang constitution-related
differences in sleep characteristics and to explore data-driven sleep phenotypes using
repeated sleep data collected through a chatbot-based sleep diary.

Methods : The study included 811 participants with 13,728 daily sleep records.
Participant-level summaries of sleep duration, sleep latency, nocturnal awakenings, and
self-reported sleep quality were analyzed using Welch tests, two-way ANOVA, Spearman
correlation, K-means clustering, and multivariable logistic regression. Daily repeated
measures were analyzed wusing generalized estimating equations (GEE), and
within-person variability was assessed in 761 participants with at least seven daily
records.

Results : Women had longer sleep latency and a higher mean number of awakenings
during sleep than men, whereas no significant differences in the four primary sleep
variables were observed among the Soyangin, Soeumin, and Taeeumin types. Two
clusters were selected (silhouette=0.253): a healthy-sleep type (n=495, 61.0%) and a
sleep-vulnerable type (n=316, 39.0%). GEE analysis of daily records showed a higher
awakening frequency in women (IRR=1.43, 95% CI 1.20-1.71, p<0.001) but no constitution
effect. The sleep-vulnerable type showed greater within-person variability in awakening
frequency and sleep quality, but not in sleep duration.

Conclusions : Sex was more consistently associated with sleep initiation and nocturnal
awakening frequency than Sasang constitution in this study population. Analyses of
daily sleep data further characterized the two exploratory sleep phenotypes, showing
greater day-to-day variability in awakening frequency and sleep quality in the
sleep-vulnerable type. No statistically significant differences in the examined sleep
variables were observed across Sasang constitutional types in this study population.

Keywords : Sasang constitution: Chatbot-based sleep diary. Repeated sleep data: Sleep
variability: Cluster analysis
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3. AA oigAte] S92 AR 54
He N P+ BEFUX} >4 e
Ao A|7E (B) 811 387.16+44.61 388.57 225.00-540.00
2TRIAAZE (B) 811 21.84+16.33 18.21 0.00-125.00
ST () 811 36.93+78.79 9.23 0.00-1080.00
SAIAZE () 811 429.74+176.09 410.63 70.67-1248.00
2 = 7bA
=8 811 1.09+1.26 0.80 0.00-13.33
34 (g
S0ol A 811 1.17+0.44 1.14 0.00-2.33
o2 (A]) 811 49.39+6.72 50.00 26.00-62.00
BMI (kg/m?) 804 23.98+3.78 23.40 16.00-59.50
4. AMSRIEO] T2 vk 4 d|w
H 5 4299 (n=107) 239 (n=580) B39 (n=124) p
] 292
L JA n (%) 27 (25.2) 173 (29.8) 43 (34.7)
L oJX, n (%) 80 (74.8) 407 (70.2) 81 (65.3)
a3 () 50.22+6.13 48.80+6.94 51.38+5.76 <.001
BMI (kg/m?) 22.78+2.57 23.99+3.98 24.94+3.42 <.001
2. 348 9 APIAA g £2HEA
Welch t-A74 Zif o2 SR f2EZJAZI] FosiA] Aot F/de] Hd 29X
QIAI7HS 18.67+13.928, oJAL 23.19+17.09%0]9 0 0i(t=-3.953, p<.001), FDR B4 3.0
T ROIoIAtHg<.001). Hedges' g&= -0.2792 A2 Fu37]9ch. H+ 20 5 2444 sl

AA] ofdoA 1.18+1.34%8]2 F/d9] 0.87+1.028]E} Wtoni(t=-3.618, p<.001, g<.001,

Hedges' g=-0.249), ®F @AM 2@0] A2 A xpol7b 5oJshA] ket

H 5 480 Og 70 $£UEA v
Hp I (n=243) | 94 (n=568) t p FDR q Hedges g
ATA]7
TE—H}\)]L 385.23+41.25 | 387.98+45.99 | -0.841 0.401 0.535 -0.062
AT K]OIA]7
T“E‘H‘j}\]“ 18.67+13.92 | 23.19+17.09 -3.953 <.001 <.001 -0.279
AT = 7VA]
T?,\F N ° 0.87+£1.02 1.18+1.34 -3.618 <.001 <.001 -0.249
s (&
OIS
(0=22, 1.16+0.44 1.17+0.43 -0.203 0.839 0.839 -0.016
3=Lpm)
AVIAIA O] T Welch ANOVA Axt £WARZE, 2HAJAIY, 0 5 2 514 2 26
of A BN 3 FTAols}t AALA] Gokth FHRNYAIE AF

29 21.14+14.34%, Ef3Q1 22.83+18.3450=2

A
O]stA] IQtHF=1.416, p=.245, FDR q=.714).
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TE‘H)]“ 383.61+45.84 | 388.19+44.34 | 385.42+44.95 0.567 0.568 0.714

XA 1 K]0l

TﬁE‘L‘j}\]Z‘} 24.46+£22.68 | 21.14+£14.34 | 22.83+18.34 1.416 0.245 0.714

9 5
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-0 e
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2=0127). & adte] 37]E 8% A SFolich AP Fadte 4l 58 SuK B
25 ROltA] ok, AEAMAL JEAEE nE KmolA folsta] orsict

B 749 % AR ol AR AR
b ait F P =
SHAIZE (B) e 0.667 0.414 0.0008
2TA|7F () AR A 0.596 0.551 0.0015
THARRE (B) ZdBXAPIA A 0.180 0.835 0.0004
AR LAIZE
L(;) = X 13.129 <.001 0.0160
A X)X 7
R 1 APFRIA 2.081 0.125 0.0051
AKX O 7
R I A XA A 1.474 0.230 0.0036
8 5 244 s
- ‘ 10.379 0.001 0.0127
4 (8) °=
_)'\_n:]rg pays|
%2 ( ﬂ)ﬁ S AP A 0.273 0.761 0.0007
A0 = 7FA
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Zdo A
(0-=2 | 0.036 0.850 0.0000
3=ipe
PO
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3=112)
EC O
(0-z2 KX AFAHA| A 0.515 0.598 0.0013
3=Lp)
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29 5
+3 N Hl& FHARE FUAJDARY | 4P 35 | 2HG A
()
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