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Sleep regularity indices and their clinical
implications in orofacial pain
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Conventionally, sleep duration has been considered the primary metric for evaluating the impact of sleep on
overall health and pain modulation. Extensive evidence exists demonstrating a bidirectional relationship between
sleep duration and pain where both sleep deprivation and excessive sleep contribute to hyperalgesia, neuro-
inflammation, and central sensitization resulting in a U-shaped relationship. This relationship is particularly
evident in pain conditions of the orofacial region which are governed by the trigeminal nerve complex, such
as temporomandibular disorders, burning mouth syndrome, headaches, and neuralgias. However, recent studies
suggest a critical paradigm shift towards sleep regularity which reflects the consistency of the sleep-wake cycle
that could be a more fundamental and independent determinant of systemic homeostasis than absolute sleep
quantity itself. Irregular sleep patterns and circadian misalignment disrupt endogenous pain inhibitory systems
and exacerbate one’s vulnerability to physical pain, psychiatric disorders, and even mortality, regardless of total
sleep hours. Various metrics, including social jetlag, standard deviation of midsleep timing, interdaily stability,
sleep regularity index, and composite phase deviation have been developed to quantify these variations. This
review highlights the emerging clinical significance of sleep regularity in overall well-being and its relationship
with pain management. To effectively manage chronic orofacial pain in dentistry, future research should focus
on standardizing regularity metrics, utilizing digital healthcare wearables for long-term objective monitoring, and
developing personalized chronotype-based interventions. Establishing sleep regularity in a dental patient could
serve as a core therapeutic milestone in breaking the vicious cycle of chronic orofacial pain. (J Korean Dent As-

soc 2026, 64(9): 319-330)
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A AZH] FH = AAA B1&, WY 54, 181 55 240
IRAQl 94F AR glom, H EZo| 1] 552 &
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T = A7 AJol & AT ARRlA AlRKsocial jetlag,
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24 $719] AH/dE oJu|sk= S 2/ (sleep regularity)
o] A4l A7 d/dE Aok Bl EEA HaeYd 4= 9L
= Aotk

E3] 7ord gL é}i}*lﬁﬂ](trigeminal nerve com-
plex)2} =7+0] WA A|(reticular formation) Es3F W45t
A Axk=]o] Qlof, A 259 weto] 4°}%—7L7L =5
o] t& QIztoHA e F-9jolot. a3l (temporo-
mandibular disorders, TMD)Y 7732753 burning
mouth syndrome, BM)# 22 h4 730hd 55 A3k
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AAAES 714 ZHold S0 2BL Ko 93 A4

77}t 1) (primary somatosensory cortex)d % ¥4
< HAAHoE FEAT= B, 1A 55 7HA] BTt
9 & 248 dgol= 2FM(hucleus accumbens)d} 4

Alinsula)®] W3- ESFAIZICHY, E3H 1 BEL Qe R
Z1-6(interleukin-6, 1L-6), TYHARIA-LTHtumor ne-
crosis factor-alpha, TNF-e) 5= Zg3t AW 34 At
O|EZIRIS] A5 &0]1 T2 H 57
tization}& 7F538FEo 24 B350l tigh
£ 71A= 28}, Yolrt —rEq HrERe: S O] S4l3

A(periaqueductal gray, PAG)¥ 909 = BYiS A5

(rostral ventromedial medulla, RVM)E 9= o134 55

K central sensi-
el QXS Lk

1=

[e]
%4 72 (descending pain modulatory pathway)d 7]
2 ASIAA, B AAE FF AT E JAol= WIS XS 7

52 HRHIAIZITE, BAF fEo) A o uto] et 225
ofd|ir4l(adenosine)°] S Ul A2A $-8A|24] JoARE-
< B9 55 JAE HF1 55 A s EXIol= 4] He
2 289}, A A Y B5S dsbohe st
0| =(endocannabinoid) A|AH]9] Al A A A ES 4
F£02 Qs E4F3AIH, ol= 55l tiet A4 &
A MRS BA0] SEA71E 2e 29, 553t
L2 AJAF-7]4 7 Z(thalamocortical pathways), A5 of
A} 1) (anterior cingulate cortex), PAG-RVM & &% 417
I EE Ffoto] J2AEsiH, 1 Zgo| 4Tl ‘% S
St 550] S B2 G U e 3
gt} FAH o2 i BEL YQIA 23] Q0]=(endog-
enous opioid) ¥ MZEY, Fajylo] hojsh= Hi-odlA]
(monoaminergic) A& AJAELS A5}, ofdwAl & Al
M A(nitric oxide) 418 B/3t, A4 ARIEZIRI S7F Al
AYolE-] oA -HA1 Z(hypothalamus-pituitary-adrenal
axis, HPA axis) #2450l 2-55024= £115tH 5
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FEAof|(temporomandibular disorders, TMD)
otz AR FHollA BRI T8-S 7HE
Bt 9lo] Bz Agto|oHd, thEAR] it IS E A7l
TR 55 A B7H A A4 H7Horofacial pain:
prospective evaluation and risk assessment, OPPERA)®]
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7Hwake after sleep onset, WASO)0] 2545 thad 2 5
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Z+ G |(pressure pain threshold, PPT)7} Ast=31al, o] &
3] SH(recovery sleep) 2.2 -5 HHISH T GHE A E} oL

g TMD 24} 537 0 2 A| 38t Aol A= HTFHARE
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ZA(diffuse noxious inhibitory controls, DNIC) &-8°] =
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fol=dA 24 55 24 (conditioned pain modulation,
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CPM)oj2h= &ol& "ﬂiﬂﬂﬂ AREE|DL Qo 3t K919 F
gt Ap=o] A4 T F-919] 55 JAlok=71- o=, dSt
a5 S 919 Eﬂﬂ% 7% AE GAof et HE-EE
ARt 3k Sl A o= B7Fd 4= k. CPM2 51334
MZEY ZZ(descending serotonergic pathways)s 5ol
oj7jE]H, Q1] Qol& = (opioidergic links)S ZEFHSICH?,

2. 3473+ (burning mouth syndrome, BMS)

IR TTHBME) A AL Z2ol| A et o
Q1 g Rio] dAE|A| ekow, 37) o4 F2t 50% o2l ol
S 2A17F ol 3 W 2H44t T o Zto] Ak
A3 I B0 2 HoJHh, BES o ot
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E oA ol $hke] BMS ' 9 9lo] vl
thu] 2.5~2.98 F7FeR= A0 SRIE|IH, T3t BMS &
A}9] oF 79%0f A W= 1 4Ho] 2 X|$(Pittsburgh sleep
quality index, PSQI) 7|02 E+Fgt =Ho| =, E3F-
-3} 733 O] A Hr = 0.55~0.68) Ko 7|8 o7t 2

A(arousal) T 55 A4S F7IE SEAF = v/l IS
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Th= 2 HolRqind,

BMS= 2 41 ATt tH= H Y o]l 2o 937 &
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2 7 observational case-control study)ol| A= £ A<
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BMS SH0IAE 774 Al A48 s, DAtolAl
F8A91 43899 Lo 484 9] vPROIE I(tran-

sient receptor potential vanilloid 1, TRPV1) ¥ 417 4%
QIZHnerve growth factor, NGF) ¥+ 4] 3717} HalEct
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3. F&(headache)
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4. XN 7%(neuralgia)
HE = 25(rapid eye movement, REM) 54 Bl&ho] 4

A}41739] FAF] gt E43F 9XE W, o=l
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geminal neuralgia) &4Jol| 7]of st SA7 BalE

AP, F o] g wild F219) Eﬁ@ﬂ 1 +H APPOl 255
A]—;‘q./\]%lzg,] 9l8]o] Lolx]= Agfo] BlolE]Ql oL} EAA
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F=9] Ao M Het HAZIO] 5.3 + 14X R Bk
3, A oIz} F 16.2%5t0] 7~8A171e] AR gH st
3 HHSIITHY, AR ofA] A|gst 2| HALS] 7]9E HgFH
FDE oA F 400712 tdEZ AH| 5 558 0IAIA &
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48 72X (sleep regularity)

O] F71493} 2ol st Aol HAR= 27| ot
19609t $5tat 1970t 4t A4 =)53ke] 7t w7
‘:HEO] T Aol W2 A EAE|Q1A, 1980d to] o] 224

FHo] 47| F59] gholg= 7ol Hl=A FEE L
3}43). fe A= et Y At ol 2HS HH A=
Akt 20174 Phillipst B2E0] £ 1A4E 3
7¥sl7] gt A2 AL = 24 A|5=(sleep regularity
index, SRIE AIRFSFHARE EAZH 0= 41 2/30] of
5l £4517] ARkttt o)A g o] thgt b T
1= 35S 2Rt A HIAUZ LR ol IS AA
A7) F59 g o & Yopgton], @ ] it A
ol 2do] 5HH 0= A7 FFS v|X= 81e= &
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1) Social Jetlag (SJL)

AR A d3} 714 A2 SHAAE S = Al ZHmid-
sleep timing)Z YFU(workdays)¥+ FU(free days)oll tHsf
217 Babg WA 1 2olE Uil #holth §49 54 &
H AJZto] B o|F A% 357 B ] HS= Gt =&

SJL = MSF — MSW

SIL

(Social Jetlag) MSF : § 20| Ba 57t +
MSw: H2o| B 7t 5

Zlo
4

1 713% O}E}% é‘-‘?i%lo
= Z]jiO]d(Flg. D.

S AL 9]

2) Standard deviation of sleep timing (StDev)

S AIZE AL YR FHESHA 2L ALRE 1
THAL Frole}. S A2 Qo #3 AlZ(sleep onset),
714 A ZKsleep offset), 4= A &:A]710] B3t BE2HEA} S
Aliksto] 288 = Qlnt. Jlo] GFUH} FU=E F-E5to

=20 2 “l‘
L AOE AT, StDev= B @A il 53 &
ZH e A2 5o BAE Altsto] ARt AelFe] Al
. 187] mieoll ALt Fdo] Bt F3F Aol &
oF §JLo] 0l 7Hg Rk, lJH 733 A1zl —%?—‘é%ﬂﬁr
1 StDev g2 =7 UEH o 2™ ot StDev A RS 5

8 ] B2l de 2l 0}74] HrHFig. 2).

3) Interdaily stability (IS)

E7 Aldol 1 S0l 0, ZMd Fol¥ 1= AeE iz
BH ALEE A 717 AA| 9] Batghe B8ohs oIt
guithe] SRk A Y] Bt akErt A Bete] e, 18
ZF A9) 7 A4t AR Bt 2] 2ol £ o] &5l AlklstA |
Ok A= B4R SFR7F AR el A drid EolA 9l

SAIE Quleith. &, Wi DA Aol AL 7= FA1ARL
250l Guit FRAIE St ?:EL SE H=Ho|
£ UEhdt:

th}H [S=4
(v‘f— hol ZA|ok=

=4

5

rarg

N

SIL=6-4=2

Fig. 1. L] Ak "3} A A|(SJL, social jetlag; MSF, average midsleep on work-free days; MSW, average midsleep timing on work-

days)
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FH&E Ha 714
21 2 3 4 56 7 8 9 10
StDev (= o I I O O I I e
(Standard Deviation ﬁf 12 3 4 %53 6 7 7'? 9 10
of Sleep Timing) N - AP U4 p2-PN I B .
X;o i 2Xe| St =8 Al
X: 5 £ Ao E7 StDev = \/{(5-6)2 + (5—4)3/1 =2
Fig. 2. StDeve] A& WP 3} 9| A|(StDev, standard deviation of sleep timing)
. [OIAl] 327} ahotct 7|2
th1 (X - X)
— - ol
IS = "< — 15t [oJofof1[1[1] | .45
IS Py (Xi-X) 2t [0[0[1[1[1[T] p: 6
X: 05
(Interdaily Stability) N : F#| Gojg| molEO| 4 324 [ofofolol1[1]
pﬁf_?_%%%gﬁff?ﬂ—’? YOZO Y8:1/3 YEUZ-]
X,: 2h2to| Ax ZH gt
X: ©A - 7|2t Bk =AF =19
Xz E8 A ZHAOl LIt giSol Ea 8o _o7 1S=19/27 = 0.704

Fig. 3. 1S9] At& WA} A A|(S, interdaily stability)

N .
1

SRI = —100 + 200 1 ——Z|sf ~ sicl
Ny i=1

[OlAl] 2L 7F 4hOtCt 7|5 (X : 52hH

1A [X]O0JO[1]1[1]
224 [0]ofofo X [1]
Atol [XTofof[1[X]0]

SRI
Sleep Requlari .
( F;'nde!;,() ¥ N, : ROJ dolE A
S, — Suc: 7 AlEe +=H/ZHd AHO]
(T : 0, 7H\-I 10|DE

ol
=

Fig. 4. SRI1] A& w13} G| A|(SRI, sleep regularity index)

B|5-2 e Hot. o] gtol 100l 7hes5 i 2] miEo]
Wt R Ak A 23S Qniet A4 Bt

(©]

—

ST HoH SDevet FABIE, AHE 71 4713}
% o] ohjet 9 W 2P Aele] HleS SXsRicks
oflA] o7} SIEkEig. 3).

4) Sleep regularity index (SRI)

24 NZE A2 T A Afe] 9] S/ A] el
sto] A2shE 04, thEd 18= # ;}04 ikt
7Pg &A™ 100, 7 1A B8
= F- A 71 AR o,
F=l= kol HHFig. 4).
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SRI= -100 + 200( 1 - 1/4) =

5) Composite phase deviation (CPD)

o} H(mistiming)® E+24(irregularity)olzk= + 7t
A QA5 747t Absto] 224 FIFH| BAGH F, LA
A 5B 9] W LS A= HEAlo]t of ol |l A=
LERQ] AEA|(Munich chronotype questionnaire, MCTQ)
£ 5l ATl Q19 ol ARl S Al A= B
(chronotype)@} AA| =] duput Zpol7} Lp=%] Alklet 2
Toltk, BRI AE} BUe] St 1 Al e Apol&
ofw|gtthFig. 5).



[ Al msF,.

: @7 SA| MS;=6A], MS;=4A], MS;=3Al

21 2 3 4 56 7 8 9 10
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