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Figure 1. Actogram during 12 days of unrestricted sleep. X and Y-axis displayed a 24-hour interval ranging from 12 pm to 12 pm and sequential
dates, respectively. On weekdays (Monday to Thursday), the patient fell asleep at around 3-4 am and woke up at 11:25 am, but on weekends (Friday
and Sunday) he fell asleep after 5 am and woke up after 2 pm.
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Table. Key features of insomnia and circadian rhythm sleep-wake disorder

Disease Age Key feature
Insomnia
Insomnia Any age Difficulty falling asleep at bedtime (and at any time of night): sleep onset
insomnia

Frequent or prolonged awakenings: sleep maintenance insomnia

Early-morning awakenings: late insomnia

Daytime symptoms

Fatigue and reduced energy

Mood disturbances

Impaired attention, concentration on memory

Difficulty functioning in academic or occupational settings
Circadian rhythm sleep-wake disorders

Advanced sleep-wake phase -disorder Mainly elderly Difficulty staying awake in the evening
Early-morning awakenings
Delayed sleep-wake phase disorder Mainly adolescent and  Difficulty falling asleep at the desired time (fall asleep and sleep normally if they
young adult wait to go to bed until the correct point in their circadian rhythm)

Difficulty waking at the desired time
Daytime sleepiness
Evening alertness

Irregular sleep-wake rhythm phase disorder Any age Insomnia during the scheduled sleep period, excessive sleepiness during day, or
both
Non-24-hour sleep-wake rhythm disorder Any age Insomnia, excessive daytime sleepiness, or both, which alternate with

(especially in blindness)  asymptomatic episodes
Due to occur because the intrinsic circadian pacemaker is not entrained to a
24-hour cycle
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Figure 2. Human phase response curve to light. Light exposure prior to
the peak time results in a delay of circadian rhythms (delay zone),
whereas light exposure after the peak time causes phase advances
(advance zone). There is a dead zone in the middle of the day where
bright light exposure has no effect on the timing of circadian rhythms.
Adapted from Kripke et al.'”

J Korean Neurol Assoc Volume 39 No. 4, 2021 393



HTI
1o

wEbA Q7R H, ARRERE, AAL 2 o il
2417kt 71 A eSS 24417 SRR F710]] Yl ERs)
(entrainment) T}7Jo] FQ3s|r},

AIAAAL A Qe 9 24417t s Afo]9] EYUX]
7} 71 ok 7] EErHel7 ATk WA AAIAA ek
2 QIgt 4= Hofjoll= sHPIAI AN, =P AN, Bt
A =7 2l S Aol (irregular sleep-wake rhythm disorder)2} 24
AIZE EY2] A el Qo WA A A A4
SOIAE e o] Azto] Wghe ma] st H o=
A ol(shift work disorder), AlX}FAoli(et lag disorder)7}
STk, 1 7] gl S A4 SRAdol: &

& 249131, 2ol Aask Aol FeHEEEE BT

2

>
folr
e
&
:Jd
A
&
o
offl
=2
of
ool

X
£

e 7] Seridol® ga
AJ7¥]] B3] 2A17F oAk A
T2 0.13-0.17%7} Z=rhal

N 7-16%2 > FEE

r

4
5=
do
o

N
re
oN
=2
rlr
N
B

i ol o

off

i

ofs
Sl

R
~
O
=
5
2
>
)
%
i
oo

rr

2

[e}

2
e

£
o
i
sz}
=
%
R
re
o
£
rlr
o

o,
-0,

¢

o
o
=
4>
rH
uju
AC)
o
i)
O_E ["
o
rlr
3
A
rH
o[N
r—g‘_“
1o
e
2
far

4 o e 2 o>
.
2
30

L 7S
=
o
b
nm)
)
Y

g
1o
o
)
re
o
=2
_\|1_,
E H-H]I
o
1o
e A
rO
i
4o
ox
i,
*

o,
J o
<k
N
o
Mo
{7
il
N
N,
&‘O
T§
*
-0,
iy

B
SRS Aol FAEL oF 40% Hi=olA 752 Kol
A ZAl QA 94 A AR HeEE et 5%
7] A §A2) hPerde] kAT CRY19] W] 2k 4t
2 aglo] SmgPAAgeleh Tetol girkn WiE ik
RFB1Ql RIS AU Ak AR, AR B 298

394 CHSHMEMOIRIN NI39F NI42, 2021

255 Fdlo] stwAlglolU A
THSAR| ARl Fh} TjFEo] BYo] @7] FHof oju] z}Alo]
EHZolkal Astal ©7] wiEe] AAISE Y HFHE Tl &

2 2 glon], 3% %7 PES 25 o] AR Bt o
ofo} g,
KEY POINTS
I EWEe S gl el 5] olele SuAAE,
S % A Tl S A, Al 9 A 1o,
2 vhs 4 9lom), 247jo] ujet Ul A7t o 4 ek
2. SSHAI o] TRk SRS FAOR helshe
757} ok, B Suiszio] et AAIe e BAE 1Y
At o] Fastet
3. RSPl ol SHAE At A A
ok, Aot A WekEd Hg 5L HYAOR g
7ol Fe.

REFERENCES

. Morin CM, Inoue Y, Kushida C, Poyares D, Winkelman J; Guidelines

Committee Members, et al. Endorsement of european guideline for
the diagnosis and treatment of insomnia by the world sleep society.
Sleep Med 2021;81:124-126.

. Smith MT, McCrae CS, Cheung J, Martin JL, Harrod CG, Heald JL, et

al. Use of actigraphy for the evaluation of sleep disorders and circadian
rhythm sleep-wake disorders: an american academy of sleep medicine
systematic review, meta-analysis, and GRADE assessment. J Clin Sleep
Med 2018;14:1209-1230.

. Ozaki S, Uchiyama M, Shirakawa S, Okawa M. Prolonged interval

from body temperature nadir to sleep offset in patients with delayed
sleep phase syndrome. Sleep 1996;19:36-40.

. Reid KJ, Chang AM, Zee PC. Circadian rhythm sleep disorders. Med

Clin North Am 2004;88:631-651.



Gradisar M, Dohnt H, Gardner G, Paine S, Starkey K, Menne A, etal. A
randomized controlled trial of cognitive-behavior therapy plus bright
light therapy for adolescent delayed sleep phase disorder. Sleep 2011;
34:1671-1680.

Watanabe T, Kajimura N, Kato M, Sekimoto M, Takahashi K. Effects
of phototherapy in patients with delayed sleep phase syndrome.
Psychiatry Clin Neurosci 1999;53:231-233.

Mundey K, Benloucif S, Harsanyi K, Dubocovich ML, Zee PC.
Phase-dependent treatment of delayed sleep phase syndrome with
melatonin. Sleep 2005;28:1271-1278.

Dagan Y, Yovel I, Hallis D, Eisenstein M, Raichik I. Evaluating the role
of melatonin in the long-term treatment of delayed sleep phase syn-
drome (DSPS). Chronobiol Int 1998;15:181-190.

Schrader H, Bovim G, Sand T. The prevalence of delayed and ad-
vanced sleep phase syndromes. ] Sleep Res 1993;2:51-55.

. Regestein QR, Monk TH. Delayed sleep phase syndrome: a review of

its clinical aspects. Am ] Psychiatry 1995;152:602-608.

. Weitzman ED, Czeisler CA, Coleman RM, Spielman AJ, Zimmerman

JC, Dement W, et al. Delayed sleep phase syndrome. A chrono-
biological disorder with sleep-onset insomnia. Arch Gen Psychiatry
1981;38:737-746.

. Sadeh A, Dahl RE, Shahar G, Rosenblat-Stein S. Sleep and the tran-

13.

14.

15.

16.

17.

18.

19.

A T2 2HE2R WS 264 YA 2Rt

sition to adolescence: a longitudinal study. Sleep 2009;32:1602-1609.
Aoki H, Ozeki Y, Yamada N. Hypersensitivity of melatonin sup-
pression in response to light in patients with delayed sleep phase
syndrome. Chronobiol Int 2001;18:263-271.

Ancoli-Israel S, Schnierow B, Kelsoe J, Fink R. A pedigree of one family
with delayed sleep phase syndrome. Chronobiol Int 2001;18:831-840.
Archer SN, Carpen JD, Gibson M, Lim GH, Johnston JD, Skene D], et
al. Polymorphism in the PER3 promoter associates with diurnal pref-
erence and delayed sleep phase disorder. Sleep 2010;33:695-701.
Nesbitt AD. Delayed sleep-wake phase disorder. ] Thorac Dis 2018;
10:5S103-S111.

Montie K, Quaedackers L, Perlitius V, van der Horst E, Vandenbussche
N, Overeem §, et al. The impact of delayed sleep phase disorder on
adolescents and their family. Sleep Med 2019;64:15-22.

Gamble KL, May RS, Besing RC, Tankersly AP, Fargason RE. Delayed
sleep timing and symptoms in adults with attention-deficit/hyper-
activity disorder: a controlled actigraphy study. Chronobiol Int 2013;
30:598-606.

Kripke DF, Elliott JA, Youngstedt SD, Rex KM. Circadian phase re-
sponse curves to light in older and young women and men. J Circadian
Rhythms 2007;5:4.

J Korean Neurol Assoc Volume 39 No. 4, 2021 395



