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Polysomnographic Evauation for Disorders of Initiating and Maintaining Sleep

Leen Kim, M.D.*

—ABSTRACT

Disorders of intitating and maintaining sleep(DIMS : insomnia) may be a symptom of some
other disease or the basic, root problem in some patients. DIMS is usually treated by private

physicians or psychiatrists, initially. Many physicians can do to improve the quality of life

of the sleep disordered patients by appropriate evaluation and management. For the effective

management of DIMS patients, the accurate differential diagnosis is essential.

In polysomnographic evaluation for insomnia, the physician should consider the aspects

of cost-effectiveness to provide the maximal benefits for the patients.

For the purpose of this, evaluation of DIMS complaints outside the sleep disorder clinic,
indication for referral to a sleep disorder clinic, the role of polysomnopraphy in evaluating
DIMS, and polysomnographic findings of different types of DIMS are discussed, together with

possible way to diagnose them.

KEY WORDS : Disorders of initiating and maintaining sleep(DIMS) - Polysomnography.
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1. M3 =AK(Sleep History)
FHE ZANAME H4F 929 2 PRE

2l

dE F glojof gt

1) 2 (chief sleep complaint)

AR Az HAA FPsjo] & FHe W3, &
EFzd g ] @3, Az GA4YE T
g FRE Ao

2) o]A 2] X & (procedure used so for)

GEX &, H FEXE, 2L o A&
W ¢8=E %7

3) F7t9] £ %583 7]§ (daytime performance
and mood)

FES U FS F, 281 RAFEA FUS
AT Fo Fo FPFHH VEAH 2FE
P in=

4) E9ST #A € $4, 2€ 3 ol T4
Aol & ¥st

5) E@ZFo| Ay o)A FH S (sleep
before complaints)

o}, F2QE7], 281 AU
AAT ZAME AA#TH

6) FHEA g 9] ZAsf(patent’s view
of sleep problem)

FHEA 2u|g Yo g A A,
vl el g 3ol hd Lot

2. &= X|(Sleep Diaries)

FRALYAE 1~2 F FAsed FHALAY
ye&e e 28 AES e

@ FAEd =& A

@ F=ed ZIge Azt

@ A F 7Me A5

@ "Y g A2 &2 7 A% (sleep amount).
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3. =M FE2X|(Sleep Questionnaires)
8 AEA= BE interivew Ao AAF =
THYHE TARBLEH Q1o AHE Agsla Ag
A&

4,

'Y & o

SA X}t HEH(Interview with Bed Partner)

TAA dEE B de & e ARE A
E2RH d¢ 4 e AREY ¢ g1 ® 2y
BEE 5 Ao A9 $AEH, HY A FEAE
A%, A2 ZAE, FUGT) HH & 33,
AZold 7HAA e § Ae 2EH2E, 2
L £ Fo Lolve wMEAQ dAIY v
A3HA ZEAEL AR § e 53 of
1273%(noctumal myodonus)#  FHEZHF
(sleep apnea)e] Awo] 2Ju)7} gir}.

5. HA™ WI|(Psychiatric Evaluation)

FUY AME v FAY Y AFd g
B3 BAE JHAR glojor d). BHZF 94
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29, 7Hgoly AgoA e 2EGA T tfA
AAE g8 A9 3AAA Jeot AP
EUES AARA = 2EY2 Jxo uad
YAYE e o] Fde dAAQ AN
TAE Adste Aol B ANFH T}

6. O|3X ZAl(Physical Examination)
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FUAAEE BAF A8 T 49 7+
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o2 42A gl BAQE Ry EHFEXY
3% FEAANA 959 84 F p~yel &
A7t f3le HFe] 95E e A2 Hoj3un.
Hg&—aFe ZWHNA LHPE W AY ERF
o2 BosleE 71Eo2ZA Haur(2)7b AAE 7
£ o33 29

(D) 29 717, #3959, 718 A48 9%
HXE Bl AE BT

(2) A APFA Add AAH, ZAAH &
Aol ojAHoz Futd EWFO] ofd By, @
Wit Ze FAAH A7 A43) Ngd ¥ L
AF¢ A&se EBFY Fde 939 el
gt}

(3) H& 6/1Y o3 BA3 EAFL FHAR
o ARE BA Y B¢

THHAAOM ] EHE

ok!
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1. 270 2I(Referral)

g AF AgHAeR?, £AH & A7}
ASNHA & N8 gee?, 1 A4, ¥
U3y FE8E U, JAAH EAe?, I
A !, AT 33 AL AL e
A9 71T 2 G i A7 o s
A A getatedof gtk ¢ AR &7 YA
7Vestthd 3§ dAA HAU Az A
EE g

2. Y5HE(intake Interview)

HeagAlde o A7 £HYS oA A
AE 2 ¥ 223, BY, 2EH2Y e
AEAQ 8 AR Fed B3 2o
A B7HE stedor @t ol& A3 MMPIS}
72 psychological test$} neuropsychologic evalua-
tiono] WQ 3}

3. O[&X Z{AH(Physical Examination)
985 7] o] M9 HAPEH, I8 3L neurologic, al-
lergic, endocrine, cardiac evaluations& Z}A}3}A|

Ag@. o| FRPNE AAFHANE 2
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arousal) o] ¥ 333l Hujo] FHtE o] 23102
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g el RAAXA ge A4t 8t uay
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G5 Fi flofek gt

4. $RICHRIZAL
3718 ARE 325 AENN +AGAANE
Agstelol sheA qRg AP

EUSE GoIso| s FHCIAHA

1. BHES| YololM SHCIHZAAHE AASHE
2x2 oia 2

D 8% #388 333N, 4%, & FAEN
(sleep-related epileptic phenomena)<ll 2]} #%¢
EUSS Edd@n.

2) HAvte] o3 SAFE AAAQA FAY, 59
A7), AAHQA FHFR(REM latency, stage %
sleep-stage changes) & =A% 4 Ut}

8) MAFAHA FHGLHAZY ¥4 (poor
spindle, alpha intrusion into sleep, unusual muscle
tension, frequent mini-arousals)& 2 4 gt}

4) FUZA 7], $HEE(sleep effidency) <]
TARAAAEAS A g olYd &t
FHHoz Ruste 2AF I 4 Yok

5) g &3 (first night effect) & Yol&r} &
7H3e] JH2RE Hadae stge] gy, =
ZEHLF A2 Ao @ vk gL 22g
Boet7] A8 Ay ARE $4E 4 Ao

6) FHEYAIS ofzto] zle) Yo BHY
T A% 2 ojd P59 FFL VA B
e d8Fez oFshed 2FFHY 94
Lig=)

2. FHUCIAHAIA Q] 2H|(Issues Regarding
PSG)

1) HAK SoEx|
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53 2e gty o2 Bgstn g oH%
FEEL FURNE dosAY 9FANUL. ©
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2.
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oM HALE Ay,
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9] Diagnostic Classification of Sleep and
3] 71 TH(Table 1).

AAH AR EQF
(Transient and Situation Psychophysiologic DIMS)

olAL & FAAQA ANAH ZEo) o4
EE 33 oo 7EL ALEHE B
Tt FEAZ acute aisis B¢ N2 S
o FrgdAse Aol HA e

AEAA FANA BdF
(Persistent Psychophysiologic DJSM)
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Y4 learned insomnia EE behavioral insom-
nia?til ¥k F FE A Py == FE A
€ 23] 21349 24948 (conditioned arousal
response) % A SE A& T} o] A
poor innate sleep-wake system(may be innate hype-
rarousal) o] A&QQ e 2 A A L3 Ao AT
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oldl AF(7)3le Aoz FP3a Yot &3
wHEe ¢4 AA g

1oz XE 2EH2 7|30 2714 9] B34
PFol wHH UFozA A7e Ao A7
Ha gt AH, BF Fe] E7] YECE FHo)
7t A SRR S O Bo] =7n A
A A7 BS ZARAEA Fego] HEo
2o 4, e o|fA Rie AR28E 97
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Table 1. DISM : Disorders of Initiating and Maintaining Sleep(Insomnias)

1. Psychophysiological
a. Transient and situatonal
b. Persistent
2. Associated with psychiatric disorders
a. Symptom and personality disroders
b. Affective disroders
c. Other functional psychoses
3. Associated with use of durgs and alcohol

a. Tolerance to or withdrawal from CNS depressants

b. Sustained use of CNS stmulants

¢. Sustained use of withdrawal from other drugs

d. Chronic alcoholism

Recommended ICD-9-CM Code

307.41—0
307.42—0

307.42—1
307.42—2
307.42—3

780.52—0
780.52—1
780.52—2
780.52—38

4. Associated with slecp-induced respiratory impairment

a. Sleep apnea DIMS syndrome
b. Alveolar hypoventilaion DIMS syndrome

780.51—0
780.51—1

5. Associated with sleep-related(nocturnal) myodonus and “restless legs”

a. Sleep-related(nocturnal) myoclonus DIMS syndrome

b. “Restless legs” DIMS syndrome

6. Associated with other medical, toxic and environmental conditions

7. Childhood-onset DIMS

8. Associated with other DIMS conditions
a. Repeated REM-sleep interruptions
b. Atypical polysomnographic features
¢. Not otherwise specified

9. No DIMS abnormality
a. Short sleeper

b. Subjective DIMS complaint without objective findings

¢. Not otherwise specified

780.52—4
780.52—5
780.52—6
780.52—7

307.48—0
307.48—0
780.52—9 or 307.42—9

307.49—0
307.49—1
807.40—1

W BlEA F4F FE A APy &3
(1571, FXA7 B 2T 2+ (arousal) ol
BHAAAA dt. &, 2ad3te 242 g (condi-
tioned negative reaction)°] YojuA ®rk. o2
FEE olF FF 73 (reinforced) Av} 1A A
SHA €. I 7igegA Holx e 5
7t FEF 20 oldel FEHojoF gt

(1) RAGAME A BLT Hol Jed
FEA 2T FAojdn gl Y F=8tA Fg3te
A

(2 vy A% e Futsle FEe A
EE AT oY AEe ¥iE 49z FUA

e Fe AL NEY4E HE VFER F
R,

(3) A A e B WA Y AP D AESH e
W 47 gole.

(1) B4R FAE BALSHE ol He
2 We G480z e A B + Aok

(5) AYA 2Ed2 3PN BBZ0| A3
Aed AR 2Ed27) QoA FAE A&
Aoz guzo] A4dd

SetggAl 248 Avd 280l Bt 4y
AN +uT SRS sHE ¥Teke
Aol 248, sA7 4390 ge +d



BUHS HOIE HE sHckEEA

g AL FAA Ade ANF o)A |
@A FHo] FUHE Sld B2 289 7o
%748t alpha activity’} %7} (miniarousal) ¥
Aok HeF FAHAMANAN FAFA 7L 308
ol ol AY FHESZO] 85% ol3told g U
A ot I E L 2E childhood onset insom-
nia, insomnia complaint without objective findings&

st of e}

AA}A Boje} APP EdF
(DIMS Associated with Psychiatric disorders)

BEAAQ JAHAA (8o A& U5
BY FEGEFALE A% A A8e A
FAl F5€ YFF 2o EAFL ALA
ot ERF 8z 54L& MMPL FAME hypocho-
ndriacal, neurasthenic, depression, hysteria =7}
EA Jed(s)a @t £ FRH £33
747t ZAENNAAY ATE FAAINL FAYE
Ha& Prgo. &, A4 E misperceivedte R
22 #3HD Yot EUFRAE 33 A3
o132 JUg Aoz F4=o gor} Mem-
delson(9)9] AT& BY AP QX7 BHF §A9}
REZ Apolol 2oz} YTk SRA poor sleept
light sleepe T2 0t 33191t i/l 459
AR A= FAHH F49 AT A= ALHQA
#A e Aoz Ho Qo

5ol (Affective disorders) : 3 &3} 2 2}9]
15~20% o4 EWFRue <A (hypersomnia)
€ HoFe @022 ¢A Aed g9
FE& FS5470 847183 85
EAF8A 21% 94 DSM-IIZ|E) Re 4
€39 4L 34 Aoz dHA I B
AFPAY 32~52%AA DSM-118] AFFAR
@71Ed FEHE Aoz dA Jar, olFqA
E-3 718 A o (dysthymic disorders)7t 7% &§
Ae2(5%) H k. $¢F A9 Fud
HAEZAE 2W REM FA 717t @550 1 1
SAEe] F713 3, 4dAI A TaEH] Y
o] dHstEn ZAFAFrt FUEa S
o) REMS] RIE7} F71.

Bt o] (Anxiety disorder) : BHF ] A
LA 220DE FAZAZY S7HsL $HE
&o] ZaH FAFY o] FISHA Eo E
A9} REM sleepe] Z4 %ty REM #HA7]9] &
L 484 Ade £38& otk FFZNAAE
FHFY Y] F13led ole REA #
g AR ALg Rt gAF 2EHE
el Me AF AL 164 F-o] F713H +
HEgo] Fadr

738} ofl (Obssessive compulsive disroders) © 7
B E FFHEETH 4D FH| AT 1
QAFHo] FUtee FRAFA AFAY doz
A At REMEA7IE @550 U

% 1 2 @3 (Schizophrenia) : F A& FZ] A 9]
FAFN Y Axe FUAAFTE o 4AF
€ Aoz ¢48A A(12). REMAA 7= @55
At REM9] ¥ AAHQA A Zol7t gle
Ao 2 =Hogltt. A A NREM periodel sleep spi-
ndleo] 78t E§ A9 194 5Ho|
F718. AR EFTEANAE REMEEF
REM rebound9] A&e] 7A03)Fcin dlew)
g43 ¥t

A vl (Dementia) @ X]uj §2te] $HE FF=19)
FHFYe] By A3k EEse A 20141
g} Ao Me FFEL] FAIH FAFY
Zdel A FA] HUSIF oA ). s,
4GA A A2 Mt AZ L HAHo g FolET
REM sleepo] Z4&3tn] REMZAA 7= FAol Ay
%7}ttt Sleep spindle?} K-complex®] ¥lE& 3
R o}

EF 4T AR EWF
(DIMS Associated with Use of Drugs and Alcohol)

G2 83 U8 de A& ue} Fol
HgS FolUM, E 2T 249 FUGY
AAZE et o] yFe A AFEHHW
oG2S AAFLUY FAGNIL ARl Ft

dF #AE FHZ  Gross$} Hastey(15)2]
Ay o3t G427 #EE FAFNE 37HA Y
ez Jehdoin o
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(1) #4A(hypersomnia) : F+AL G 3
AARA AR AT 93tH ® FREAe] FEA)
S = HEHQA o] Yepd) o) d #
FUFN = BAUFO] o]ojA7] of&e] terminal
sleepol B} xE JHr}.

(2) E9%(insomnia) : FAAQ FHA e F
HAIZbe] FolA L HHSEY 4GA] FHO] Abg}
A3 REM sleep 4 &7 glo] Wit w83
FQAE delta(stage 8, 4) FHo] A3y &
a5 ZAdue AF7t S, o8 £W L
35, 9~2170 Y AAoje 50704 7HA] ALE

(3) 5715 3E717 U A&He 4T
F71¢] Aol (persistant circardian rhythm disturban-
ces during periods of both drinking and withdrawal)
D EEAFERES ALY F714 A FRES
@71t FH-Z R E Bl

u}H) 78 E (Barbiturate) : WP FH O EE FF
WYL F7HA71 REM sleepo] UEFo o)A
FZ9 85% 74X Aot REMA Y i &3}
€ wa2AU~79) Hgo] U} vpe| R ol ES]
T3 REM reboundg& ©}7)3}A] gket}.

E93 & 29 (Morphine and Heroin) : €3] %
A Fo g &Fo v ke 44 H 2% W]
dojdtt. FAFNE FABALY ojFe] Bt}
®ol dojun] FFALGH FHALO] FAda
delta sleep} REM sleepol Za%e). 9AFQ ¥
AAjo & FAZN AT FEAHA WAl A7)
= AEHA FEA g4l A Jerdth

3t # e} 9l (Amphetamine) © GHEPN S Mg R o
2 REM sleep& JA 3=t YA 3~4Le AH
w2 A dojdnh FdAldE 0] ZA REM
sleepo]l F7tgth. =G &7l 7% REM
sleep®] 748t MHPG7} 74}

Fud d2dd 23 A 22F
(Sleep-Related Nocturnal Myoclonus and
“Restless Legs”)

FAZZ2F(RLS)S FARA Y AET 9 &
3 vlojrte = FAdEe] oJES glof
AT e g FHoAHE JHE T8 +9

el

Fol dojue 289 AEH(PMS)E WHE3FHolx
A5Hoz g AR FFole ¥HE Ve
g}, o)ju) BEL dorsiflexiond 2L &7} fanny
and dorsiflexion¥| ¥ ZF3 @ AL flexion® o}

290] He BB 71HE ofF A3
%th RLSE 7IA 2 Qe $AEL BF FH O
QAAGANA PMSE RoFa itk 28y 9@
Ae 48R gt FAJ29 7T A &
FA A gdo] AYHE Aoz FAHHL oy
Z3EA Frh(e).

RLSS} PMSE BWZF9 419 122% & AX 3
I F3e fEg L dodle B4 85
% & A= Aoz gelA Avh £ x99 B¢
EZo 999 20~30% & XA 5 Y2a A
#Ape] 20~30% A ojHel vetdTin ¥ A
At FHANE 543 Ye 9t WHBAY
6%l pMs7t etz ot

EA3E Hole PMSEAE F1H AZE &
L& dodle pMsEA Bl ol o 2.2 7o)
A9 d@ 9] PMSF burst of leg jerke Eth H
Ao I(17).

FRTGAAAE Aded FFFolt. Anterior ti-
bialis EMG bursti 0.5~5.03 3+ Y} interburst
interval ranging® 5914 120% °]t}. PMS index7}t
501744 7ol A WA dr}. 2 A FHAN
29 jerkFol AAIAQL FAT Aojde] 4
v} RLS 249 FHGEAA LA /vt vA
AdozA $RFe FF, =5FFH 2l
WA, a2 A), 8 g-gA e HFHY
o, £HAe F, ok, T2 APAAY 2
i FHF EF5F Tol dalA #AHE 7HA ok
ia=

uiztd g A, #7484 9 245
(DIMS Associated with other Medical,
Toxic and Environmental Conditions)

Buzo Az, 2%, 283 €2 #38dE 4Hs

9Pe Badol gtk A9HA e AR T
A& sE $uSe A% FAC FAH Bash
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o7l ol AF}s= BEHF
(Childhood-Onset DIMS)

A

3T}, Hauri®t Olmstead(18)& o]
M 3 A= D s
gt2 91 71579l (o] © minimal brain
hyperkinesis) &} #d® 2oz F
A3ttt FHRGDRALE A8 3r] Aol Ae)ehy,
Aty AALE BAS s Hotof o} ST
AAAE FAE #4984 gl (nondfocal) 7
To) HAHAH AFE Helr|x )

&
&
=
2
o]
=
o
T

W22 Q) REMSY whallo] o3 ¥d%
(DIMS Associated with Repeated
REM sleep Interruptions)

o] A% #HF REM FHA 74 7lojuiA g}
FEZF AodE FHolx FE o4 A& (rather than
brief arousal) ¥ oo} 518 7] o]'3-& REM periods®]
Holx 75% ol A dojufopet gt RS dojue
744 2] 20% M 7Fo] NREM sleepoll A Qojitol &
o} Fo] A3 EWtE Y% &H REM interrup-
tion insomnia®] -2 dream anxety attack®] 3+
&0 7193t Aoz AAHL Yot F, AL
F4H EGE AEHEe FAUA Bl Aoz
B a8y 4% 40 oy & mE3
AL E3HA] B Aoz Ho gt

FRAGARAL} Aol BF5Foln 1 271(19)
< Aol Holx 3% A& E ojo)k 3] REM awa-
kening®| = E-13l31 REM sleepd] %= FAHS
Well gloh. = REM sleep <] A& ol
2787 Fidds $AX %tk NREM sleep?]
A&EE BAel.

HiAAge 2 983 B, REM apnea,
REM sleepell 9]3] #2¥ duster headachel} paro-
ximal hemicrania, &5 <4, REM rebound, REM

IS S8 SUCIHZAL

behavior disorders®o] $loB ¢}Fo] xF g
U dream anxiety attack®] ko] RybEofof
Cig=

WA A FAGLFA 235 3hW ERF
(DIMS Associated with Atypical
Polysomnographic Features)

Alpha-delta sleep %732 53] nonrestorative
T Zated HAFAHY 5
dgA F27 245 7l By g
FRGL AL Aol FUGAFALALS
3l}9] alpha-delta sleep?] epoch¥= delta®}7} 5~20
% & A s 7H-d ZH44 A9 alphath BT} 1~2
cps A& 27E9] alphalike rhythmso] A2} Sl
th. o] FHEAE 3 epochd] 20% ©]FE dela
wavesZ} ZABIA 9loH A4MeLA] gr=T}. Alpha-
delta F& Mg diZt2 A vEdth
.2t} REM sleep ' 3}31A] =1}, Poor spindle,
highly atypical sleep architecture, FHF T2
short arousls, 181 o] FZ & F Qe F&/2YE
EMG®] A3}7} ot

o] ArEl = fibrositis, theumatioid arthritis, 212} 3L
Aol 25 dodle Fegd FAQ0) ] A=
Aoz GAA Uk FAHY 322N WA
slofztelu) HEds 45 Bt 2529
=2 Jehdt. obHd] dojug o H23E
=73 s =74 R

WA G2 FAAY A AL, ¢
23EF ZFFolY PMSE A% HHEAHQ oyt
& 1estejol gt

L

interrupted sleep &

N g

FSS

“alpha-delta” {sleep®] ©}% 2.2 A} NREM sleep2

2 high-amplitude alpha waves?t &8s -+
o] Abgo Fddl @E 2AAQd e
HoA o] Zee JEFH f#WE EUFLE
EFsteior gt} FEF F#3HA NREMO| alpha
H <o) A nonrestorative sleepT AHH 3L FHF
22 alphad Ho|BA 53 55, 787, of3d
Qolud 2o MAFL sAsE Ate due
“fibrositis”¥ A-$-71 2ok
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7] 4 A (Short Sleeper)

o] B Al olg AIHEY HTF FHYY
75% Bot B ALE wln Fre sRoly
715dNE 423X Feok ot FHgA B
HA ZAEA o Ropithes rg vE Ao 2
E202R o ARYD 48 24 F X @
=t BeA N8 e FHLT R Fd9 3 B
&g Az Fo2A FRa)

FRGAAAIAAS 2 FAZAYE Aoy
FTEY WE A B & vk MsEe F4
o|™ REM sleepe HaHo] Q1S = 3t}

AJA 23& BolA gt F34 ¥dF
(Subjective DIMS Complaint without
Objective Findings)

TAAAL A Y FHETd HAF 2de vy
AAOIAY 27 Bxe] Fojgrg HolXg 4z}
Ae AY ARA R3tgotn FFste Lol
YA BAHH A8 FA FHIA o
FAHE 492X, AZke BE ) gig poor se-
nse, AN AFEE A3 Y Y, 4
B Zole QAT VY 2D EA £ AL A
BAAA e 3%, 283 $9 F9 F=§ 3
AEF9 7FsA Fol ANFn Yok

gL A7 B3udke Hgd o3iA ¢z
CFBAQA Has} FUGYAAL Al S
A Res gdda AAAor Frh A&
BAAYH EAFH AolH e oL FUAA}
AdMe A1 oY FFRTL FHSAT, 2
214} subjective DIMS Complaint without Objective
findings #4152 FHHAMNA ZRALE o] B
EZRTL £ S e Holth A EHA,
AdgeE, #HE e AS ToE 3%
TE QAT R HAENA VjgEE N4
A EZ deidA geo(2n). vEH A
il Bedn Hia 9~33]9 SUTggAE
At BE A9g Y e g .

| of

EASE 84 weAy b dg 43
EHY 5= YL FYFL TR FAY F971
AT AT dAHoz Yy FARAHE
A7t EA Hev g Ade ARAA BAF
A g GFFoltt EUFE A}y A% A,
971 Y€ EEFY B FEAANZ BAE
st A, FEGLHAAL EUZY Add
AgA ol&Hert, 2 o Hel BHZF
TRGLHAL £ 52 ooz EHFHA
AA B ABH 5L AFE F UL Aol

SaEo : EAF - FUGARAL
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