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Objectives: We aimed to compare the quality of sleep, tongue diagnosis, oral microbiology
differences in insomnia of Liver gi stagnation (LQS) and Non-Liver gi stagnation (NLQS).
Methods: 56 patients were classified as LQS or NLSQ type insomnia through the in—
somnia differentiation questionnaire. The depression scores between the groups were
compared through beck depression inventory (BDI), and the sleep quality was compared
through Pittsburgh sleep quality index (PSQI) and Insomnia Severity Index (ISI). We ana—
lyzed the sleep efficiency, total sleep time, total awake frequency, total and average
awake time through actigraph. For the tongue diagnosis, the distribution of tongue coat-
ing in six areas were measured through Winkel tongue coating index (WTCI). Linear dis—
criminant analysis was performed to observe the differences in composition of microbial
strains between the groups.

Results: The scores of BDI, ISl and PSQI were significantly higher in LQS group. The total
sleep time in LQS group was significantly less than that of NLQS group. Among the areas
of tongue, according to the WTCI, the amount of tongue coating in zones A and C was
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significantly small. In oral microbial analysis, there was no significant difference between
the groups at the phylum level. At the genus level, Prevotella, Veillonella, and Streptococcus
were predominant in LQS group, whereas Prevotella, Neisseria, and Streptococcus in
NLQS group.

Conclusions: It was meaningful that insomnia was more likely in LQS group than in NLQS
group, and the composition of oral microorganisms was significantly different, which
could lead to the diseases caused by stress.

Key Words: Sleep initiation and maintenance disorders, Psychological stress, Microbiota
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Table 1. Demographic Characteristics

Characteristics LOS (n=16) NLQS (n=40) P-value*
Gender (male/female) 2/14 7/33 1.000"
Drinking (yes/no) 5/11 15/25 0.763"
Smoking (yes/no) 2/14 2/38 0.570"
Caffeine (yes/no) 9/ 7 23/17 1.000"
Age (yrs) 49.25+£10.29 50.50+ 9.80 0.672
Height (cm) 161.44+ 5.40 162.41+ 6.99 0.621
Body weight (kg) 60.50+ 9.87 59.58+ 8.76 0.734
BMI (kg/m?) 23.10+ 2.65 22.54+ 2.58 0.471
Systolic BP (mmHg) 122.75+18.47 117.85+11.73 0.337
Diastolic BP (mmHg) 75.19+13.16 70.95+ 8.48 0.16
Pulse rate (/min) 76.13+ 7.18 73.00+ 9.60 0.247

Data presented as number or meanzstandard deviation.

LQS: liver gi stagnation, NLQS: non-liver gi stagnation, BMI: body mass index, BP: blood pressure.

*P-value: obtained from independent two sample t-test,

(A)
25- £
20
_ 15
(=]
TS
1
5-
° Las NLQS
(B)
30- =
204
]

Lés NLhS

P-value: obtained from Fisher exact test.

(C)
20 il
—— —
15
5 —1—
3 10
o
54
(1] T T
Las NLQS

Fig. 1. Comparison of BDI (A), ISl (B) and PSQI (C) scores between the groups. LQS: liver qgi stagnation, NLQS: non-liver gi stagnation,

BDI: Beck depression index, ISI: insomnia severity index, PSQI:

deviation (*P{0.05, **P<0.01, ***P{0.001).
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pittsburgh sleep quality index. Data presented as meanzstandard

STt HZEEe| 27l Hlu
Aejo] ol wzol] g 24& 218 3& 4 ol
VLR Yol SHsH= WICIE ©]8 ’EP%‘E}. I Azt
el M AgEC TR A BE vE

go| HZFETol

H8) foJstAl ZAaEo] oM (P<0.05, Fig. 3B, D), U

HA FHNAE FaF AAoY TAA Folde &
2] R QI THFig. 3).
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)

Fig. 2. Comparison of sleep pattern between the groups. (A) sleep efficiency (%), (B) total sleep time (min), (C) total awake frequency,
(D) total wake time (min), (E) mean wake time (min). LQS: liver gi stagnation, NLQS: non-liver gi stagnation. Data presented as
meantstandard deviation (*P{0.05).
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; 1 .
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Fig. 3. Tongue coating distribution in 6 areas of tongue in LQS group and NLQS group. (A) WTCI is shown as picture. Each graph
represents percentage (%) of tongue coating of (B) A area, (C) B area, (D) C area, (E) D area, (F) E area, (G) F area divided by
WTCI. LQS: liver qgi stagnation, NLQS: non-liver gi stagnation, WTCI: Winkel tongue coating index. Data presented as meantstandard
deviation (*P¢0.05).
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HeT I HIZEETol A 9] 77 PAE alolE B % (15%), Streptococcus (13%), Neisseria (9%) =22 A5t
A3 F(Phylum) FEAAME HeT 2 BIHET 259 3, BIZEERHE Prevotella (32%), Neisseria (17%), Streptococcus
X Bacteroidetes, Firmicutes, Proteobacteria, Fusobacteria, (9.7%), Veillonella (9%), Fusobacterium (5%) =22 A
Actinobacteria 2.2 B2 & AT AATHFig. 4A). IR ThH(Fig. 4B). TS 7 T AlolollA folg ApolE K
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Fig. 4. Differences in oral microbial distribution between the groups. (A) Realtive abundance shown at phylum level, (B) realtive
abundance shown at genus level, (C) relative abundance of Vefllonelia, (D) relative abundance of Fusobacterium, (E) relative abundance
of MNeisseria, (F) relative abundance of Porphyromonas. LQS: liver gi stagnation, NLQS: non-liver gi stagnation. Data presented as

meantstandard deviation (*P{0.05, **P(0.01).
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Fig. 5. The differences in composition and relative abundance
of oral microbial strains between the groups. (A) Taxonomic
representation of statistically and biologically consistent differences
between LQS and NLQS. Differences are represented by the
color of the most abundant class (red indicating LQS, green
representing NLQS and yellow meaning non-significant). Each
circle's diameter is proportional to the taxon's abundance. (B)
Histogram of the LDA scores for differential abundance. Negative
(red bars) LDA scores and positive (green bars) LDA scores
stand for bacterial groups in LQS group and NLQS group,
respectively. LQS: liver gi stagnation, NLQS: non-liver qi
stagnation, LDA: linear discriminant analysis.
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Appendix 1. Insomnia Differentiation Questionnaire
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Appendix 1. Continued
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