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I [Abstract]
Introduction

The aim of this study was to compare the subjective sleep influenced by duration of chronic pain in patients with
temporomandibular disorders (TMD) , burning mouth syndrome (BMS) , and trigeminal neuralgia (TGN) , and to
investigate the effect of sleep restriction (SR) on somatosensory sensitivity of the tongue tip evaluated by mechanical
sensitivity and mechanical pain threshold.
Research 1
Materials and methods

Subjects in the Orofacial and Head Pain Clinic, Nihon University Hospital at Matsudo were selected as TMD (n =
1838), BMS (n=396), and TGN (n = 108). In each disorder, subjects classified acute stage group (< 3 month), middle
stage group (from 3month to 6 month), and chronic stage group (> 6 month) according to lengthen chronic pain.
Difficulty falling asleep (DFS), arousal during sleep (AS), and early-morning awakening (EA) scores were evaluated
from questionnaire.
Results

DFS, AS and EA at chronic stage group in TMD were significantly higher than at acute stage group and middle
stage group (P < 0.01). DFS and AS at chronic stage group in BMS were significantly higher than at acute stage
group and middle stage group (P < 0.05). There were no significantly differences in DFS, AS and EA between each
group in TGN.
Research 2
Materials and methods

Using a crossover study design, 13 healthy participants took part in a random order to a two arms experiments: the
SR and control/no SR arms. For all participants, the Epworth Sleepiness Scale was used to assess sleepiness, and
mechanical sensitivity and pain detection threshold was estimated at the tongue tip and right thumb (as a body area
control site). In the SR arm of the study, on day one, we estimated sensory baseline perception and repeated tests on
day two, after a night of voluntary SR, and on day 3, after a recovery night. In the second arm, same sensory tests
were done but no SR was requested.
Results

Significantly more sleepiness was observed after SR in comparison to baseline and recovery testing days (P <0.05).
After SR, mechanical pain threshold on the tip of the tongue was significantly lower on day after SR (day 2) and a
rebound, higher values, were observed on the third day (P < 0.05): no difference on thumb site. In the control arm,
no SR and no significant differences between days were observed for all the variables of interest.
Conclusions

These results suggest that quality of sleep in TMD and BMS patients influenced by their length of chronic pain or
vice versa, and acute SR appears to affect somatosensory sensitivity in the orofacial area comparing other body areas

(ie, thumb skin).
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Diagnostic Criteria of Temporomandibular Disorder (RDC/TMD) % £3&|Z L 7= A4 kD EE BRI ZEN 5,
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EHERF L, MEARHIFR (Sleep Restriction : SR) Z 1T 7-#E (AN SR#E) 38 L OMEIRFIR 21T 720>
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K HIZBW T 7 U — ARG E (Epworth Sleepiness Scale : ESS) 12 L 2 EEIIEIRGEAL 21TV, BEAR
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fib e RRBR 35 & OV I B A AR oD I E AL I T SR d0 KL ONKE RGERAL & L TRl & - D RS ER A ZE A0 2 7S
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ALY, HRMEFHRICH LTI U X ARIERFTIET DT ) 7 47 Ay MillE 5 272, Thth
ORI LT, BEAE R A4 —/L (Numerical Pain Scale : NPS) 128\ T, NPS D 022520 T, 0
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& Lic, ZNENORMIE, SERRKIC X D BIEE#ET 272012 1 M OA v Z =V E T2,

4



4. HEEHIHT
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Tablel 200644 A 1 BA>5 2009 4E 3 A 31 B D B AR FEZFZEABHBEAD - B - HOBAINEKIZ
BT 2R BERE (N)

A B8 i i 2244
=R iE 474
R BEEE 192
I 187
R 139
Z D il i B R R 205
(B AR, BEMERRARKE)

Z D ER K B 143
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Table2 SRRIRIE, EHEAE, = UMM OEE - BRAMENEC X ) FTRE L Lo BEK L BRAR (L)

Bk L2g i &t

A B Hi fiE 551 1288 1838
EIRIE 72 324 396

= X HRE 35 73 108
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Table 3 JRMHIMIC X DBRBAEVE, FRAE, =XMHEERENR (N

8 BE EiiE SR 1040
T HA R 216
18 P HA B 582
EIRIE AR IR 134
aaprific 75
12 PR H B 187
= X E SMEHIRE 29
T HA R 22
18 P HA R 57
&5t 2342
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Table 4 JHMEARIC K AHEIR R 2 7 DL

5A BE HiiE

ANIRFEE o FRIFEE % HFURTHEE  **
ZMEHIRE 0.538+0.922  0.420+0.879 0.438 +0.822
H R 0.856£1.184 0.546+0.956 0.704 +1.145
ErEHEE 0.809+1.218 0.612+1.032 0.749 +1.179

IR E

AMRFESE sk FLEH R HIiR R EE ok
SPEEIEE 0.851+£1.307 0.709+1.190 0.776 + 1.244
B 0.973+1.286 0.840+1.155 0.787 +1.203
ErEEEE 1.273+£1.397  0.824+1.159 1.128 +1.385

= X AR
N iqie B R R

SPEHARE  0.586 £1.047 0.621 +1.008 0.552 +1.015
aepirpiss 0.773 £1.277 0.955+1.397 1.000+1.382
SPEEAEE 0.807 £1.191 0947 +1.146 0.772 £1.170

(MeanSD, * : P<0.05, ** : P<0.01, Kruskal-Wallis test)
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Table 5 #EBRE DMER] (Gender), iy (Age), ¥AHENRAFR (Total Sleep Time : TST), Patient Health
Questionnaire-9 (PHQ-9) R 27 ¥ X U Generalized Anxiety Disorder-7 (GAD-7) X a7 ®ONiR

No. Gender Age(y) TST Main TST Main TST Control TST Control PHQ-9 GAD-7
(first night) (second night) (first night) (second night)
1 Male 28 0.0 9.7 7.2 7.4 0 2
2 Male 29 2.8 8.3 6.2 6.6 6 4
3 Male 30 0.0 11.9 7.2 6.5 3 3
4 Male 27 2.2 6.5 6.7 7.3 0 0
5 Male 28 0.0 9.4 6.6 6.7 3 1
6 Male 25 0.0 9.7 5.7 6.0 0 0
7 Male 28 0.0 7.5 7.1 6.6 5 0
8 Female 25 0.0 8.9 6.9 7.6 1 1
9 Female 29 1.8 7.3 6.2 5.9 0 0
10 Female 28 2.6 10.3 6.6 8.6 1 0
11 Female 25 0.0 7.5 6.9 5.5 6 1
12 Female 27 0.0 10.8 6.9 6.9 1 1
13 Female 25 2.5 6.8 5.5 5.6 2 1
Mean(£SD) 27+2 09+1.2* 8.8+1.6 6.6 = 0.5 6.7 +0.8 2.2+2.2 1.1+1.2

* : SR BEDHEIRFHIFREF @ TST 1% SR #EDO[HI{EMEIRE O TST 3 L OFJE SR BED TST & il L CTHEIZIEW
fEZ&<xL7= (*:P<0.001, t-test),
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Figure 1 #5821 12B1F BEBRT A
SR : Sleep Restriction, ESS : Epworth Sleepiness Scale, PSQI : Pittsburgh Sleep Quality Index
PHQ-9 : Patient Health Questionnaire-9, GAD-7 : Generalized Anxiety Disorder-7
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Figure 2 FEEE
(A) Semmes-Weinstein Monofilaments (Premier Products, Wood Dale, IL, USA)
(B) E&EMFERF (Yufu Itonaga Co. Ltd., Tokyo, Japan)
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Figure 3 $fEH)EE A7 —/ (Numerical Pain Scale : NPS)
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Figure 4 ZRESIERE IR 2B AN COMERRA 27
(Mean+SD, * : P < 0.05, ** : P<0.01, Kruskal-Wallis test)

19



1.6
* %k

14

1.2

—t—

MERA 27

SRR TR R
IR TR

NS R

SRR PR 1§‘I§¥ﬁﬂ¥|%ﬁ,ﬁﬁi¥ THIRE 12 ERARE

Figure 5 ERIEREICRIT 2 KRN COMERRA 27
(Mean+SD, * : P < 0.05, ** : P<0.01, Kruskal-Wallis test)
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Figure7 HEARHIFR (Sleep Restriction : SR) %17 o 7=# LT 0 o TLBEICIST 2 HIERHAM D Epworth
Sleepiness Scale (ESS) A =7 (A) ¥ XX Pittsburgh Sleep Quality Index (PSQI) X =7 (B) DH#k
(* P<0.05, Bonferroni test)
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Figure 8 HERHIFR (Sleep Restriction : SR) #1To7-# (SRE) tiTbhRdo7-# (FESRE) 1I2kiT
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Figure 9 HERHIFR (Sleep Restriction : SR) #1To7-# (SRE) t1TbhRdo7-# (FESRE) 1I2kiT
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(*P < 0.05, Bonferroni test)
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