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Attention Deficit Hyperactivity Disorder and Sleep Problems
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m ABSTRACT

There has been a growing interest in sleep problems associated with attention deficit hyperactivity disorder (ADHD). In this
paper, we reviewed the current literature on the underlying sleep problems associated with ADHD. Sleep problems are very
common in children with ADHD. Patients with ADHD may have sleep difficulties including difficulty falling asleep, frequent night
awakening, increased tiredness upon waking. Children with ADHD are associated to restless legs syndrome, periodic limb
movement and sleep-disordered breathing. Screening for other psychiatric comorbidities and the side effects of medications,
such as psychostimulants, is also necessary when considering sleep problems in ADHD. Sleep problems can cause a negative
impact on the quality of life and emotional well-being both of children with ADHD and their parents. Many evidences suggest
that assessment of sleep difficulties should be included in evaluating the patient of ADHD. Sleep Medicine and Psychophysiology
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Fola A o3 EA ol (Attention deficit hyperactivity
disorder, ADHD)+= 598 HZ ypo]als 2543 EX O
2 sk dgtor shgrlo IEA O%OI 4~12%7V o1&
Pz 23 sopgad Haldek F sholt(Brown &
2001). ADHDE 7}l OP%—%JJS_ F 46~60%+= “3310] E|o]
A F/dol A&E Tkl d#iA] lchPliszka 2007). 2T At
oAl 4191 ADHDE] FHEL 1%0l4] 7.3%2 EI1E 3L Q)
ADHD= 4Rlo] ElojA = Aol w2 thefet S Kol
A 2] 4E 4= ok (Schmidt®} Petermann 2009).
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= 55%0]| ©]2™(Corkum 5 1998) 7}HS A=

7% 733%°] ADHD oFg0] 2w B2 771 9]
&= 5 1 H]&°] #tHSung & 2008).

T % oo HEAE 7HAAL 9= ADHD oFs9] 4

o] Ao £HEA 7} §l= ADHD ofsE X} Wkl oy
9] £ FAl= BE9] ol FS 7| F T HEAZF

Sli= ADHD o}5-9] fi= b 5eto] 525 v & go| =
7|3 A EA7E B Bk 5] aasdo] HtHChuet
Richdale 2009). T3t <=1 FA417} 413+ ADHD ©}5-2] 54}
= b 2o = 0@ A4S 23 tHSung 5 2008).
ADHDS} =1 EA|9] TAAYLS 23 AIZE 59t =27} &
AL 2T 501 ﬁﬂ AL dhslele o] F7IsHA o
So] go] AlY=| a1 glch ADHD oFgollA &3
A} P ofefgol obs 7HE59] 449 A
Uom g ADHDO| S U/ Aol of
1815171 $JellA= ADHD®| 4= oFAkS: wjel
[ 3}
o M= FZ7HA| o]FolA & ADHDS} #eld
Jofl thet 2= AmE 3 ADHDS} o] o
3} o]l & Eol LA} ghtt.
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1. ADHD®t £#He Y
ADHD oFg34d-2 A4 okl vl 2~3uf B& 51
Xﬂé H o] (Cohen—ZionT} Ancoli-Israel 2004) 4=
A= theFsitt. ADHDSF A#HE 3 A4
St Asolle g ofgs, o 1419 oldE,
7+ £ =0] Ath(Lecendreux?} Cortese 2007 ; Sung 5
2008). 27|l = Aol tsf ofsoluy Frr A
O 7 HIFsh= AG7F WA F Lol A
o] AAQl HARE o] &3 Aol F7kskaL qlok 2
AR S o]835F 4 K319} polysomnograpyY actig-
raphy & ©]-83 234 HAES meta—analysis$ 215
EHW ADHD o}5-2 AAF t| 22t} higher bedtime re-

sistance, sleep onset difficulties, night awakenings, dif-

Ir -{N ofN

ficulties with morning awakenings, sleep—disordered brea-
thing, daytime sleepinessS & o] 433 ~HCAA
Aol A= lower sleep efficiency, lower true sleep timeS &

S multiple sleep latency test(MSLT) AR A] lower
average times to fall asleep?] 23= X AHCortese
2009). T3t enuresis, sleep talking, bruxism= t o] &
Qlthal H &I THO Brien 5 2003).

WA A A d2at 2pol& Kol A2
of5-0] = FA|7E Thed] HoA}o] A o] ARto]
oLlet AAE EAFITHE AL Ak et olsi o
£ 2YE HojFe A7 Qo] oFA 7= thakEt =9
7} ZA5tch. ADHD oHgo] Sre HEx|e} Srrel
A A0 Hg3}o] 1 Aol v A7} ek, o] A
Toll A oFES H-85H4] Al 9li= ADHD oFst B4 obs
oA S ULARE ABEFEA s o B S o
of tall B7lstA skeitt. FE7E A3 A o] Aol
A= ADHD ©}Fg+2°] sleep onset delay, sleep duration,
night waking, parasomnias, daytime sleepinesso|A] t=
TR 52 JeE Uekh 2y Tk ARl A =
= Aol 9] Apol= WA EA] YL FrIF Hug) ob5o

H EAlE B Al o T/ o] IRl o] 2ol A

F10] B of Rtk AR} UASHA] b= AHE S
st A] obE o] HEAlE ALt Ak 7HsAol
25 AARSHATHChoi -5 2010).

ADHD oF&olA=
odic limb movement disorder(PLMD), sleep—disordered
breathing(SDB) 2] A H|-&o] =rhal H kil glal o]9

1r

;O T

restless legs syndrome(RLS), peri-

gt A7} wo] A= ItH(Chervin 5 2002a ; Chervin %
2002b ; Lecendreux®} Cortese 2007).

2. Restless legs syndrome(RLS)

19959 Picchietti®} Walters(1996)7F #-2- ADHD&} RLS
of sl A AAISFHA RLSC thgh o] S71513d
tt. gk 2lRoll A= ADHD ©F52] 44%7}F RLSHY RLS®F Ak
248 7423 9lom RLS E449] 26%7F4E ADHD
QT H 5k tH(Cortese 5 2005). Turk-
dogan S(Turkdogan 5 2011)°] E]Z]o| 4] 10A|oll 4] 194] Ak
0]9] 4346 ] oJHl OFEES thAko T RARSE o)A
RLS e W2 opg A ade AA19] 2.74%e= Aol
H|5FH ADHD oFsollA& B B2 Hl&0] = At
a1 ?‘ﬂ— 2~ 01]:]—

RLSe} ADHD2| /gl thsh 4
o] AAE = RLSeF #¥E ¥ F/4E=0°] inatten-
tiveness, moodiness, “paradoxical overactivity”& 235}
ADHD&}F -ARE S42 W elth= 7Hdo] Qlet v 71
2= RLSO| SA4HAI7E ADHD $-43 Akt Zlo] 9l
T}, RLS ZAo] A3} ol Zof|i= dkx}2|of kol 9l7| % 3
=0l 74 Foll 2o thAY Holrhd= 497} 8lem o]
23} 1}9) g %5-0] inattentiond S HHeH= A% Qlti= Ao]
t}. Bkl ADHD®F RLS7} 5&8h= 4= UrhSilves-
tri 5 2009).

o[N ot

g A2

5= thopst A E

pul

RLS 40| ADHD 573 et <= 3l RLS 5
Aro] Q)= AL pedtime opposition®] T A 4= 9Jt) ofx
o] 7] Ao RLSZ ¢l&f g& B 7S 7]7] ulio]

O, fi= of59] ol2|et RS WRHAQ B2 =74 ¥
°] RLS 58] 71 <= 9ith(Konofal 2010). HIti2 ADHD
S40] RLS 42 oF3hA 2 == QItH(Wagner - 2004).

RLS $H2}e} ADHD £t & tholl Al =3bil e o]4H(Do-
paminergic dysfunction)& WAL 4= =d|(Allen} Ear-
ley 2007) thFst 8| Ealoj A ADHDS} RLS7} 5-&3=
o}5-o)| 7] Dopamine receptor agonists(levodopa, pergolide,
71231 ropinirole) & RLS ZA2 2|58 ¢, AAIRF=A o
| 9%¥ ADHD 5% 34| tHCortese &
2005). 181} Zo) 2 1E double-blinded studyoll A=
RLS 542 SHAIZATE ADHD S7doll= 2Fe] 7 flsich
(England 5 2011).

Iron deficiency”} RLS 9} A&-Ect= L&

%Al ADHD oFs=olAA = 5 di} Hele GAshs 4
Z] 9] olifo] R=0| MJAF S/ Aol UKo
nofal 5 2007). € ¢l7toj Al RLS S4k¢] %)= ADHD oHg
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oA HEANE B5otAS o a3H4 o] thKonofal &
2008).

ADHD$¢} RLS7F &7 9= oFst ADHD7} T
AU oFetS v gt Aol A RLSS 7152 0] 9l
ADHD®] 5/f0] B 418 4= Qlt}= 7Fe S AAeH | = 6
9tH(Konofal 5 2007). ADHDS} RLS7F 9l ots&
ADHDYF 9= obgoll HlalA TAH & FoatA]= ook
A9k ADHD 40| o 413t

ADHD ©oFg- 4 RLSY PLMD7} 3-&38H=

N

#2ol= ADHD obgo] 2385 48

o IO

supplements, dopaminergic stimulation, Anticonvulsant
(gabapentine %), opiates, benzodiazepines 5°| A28 of
¢Fo 2 A= B QATE o}2] 2 o}5-0] RLSe| FDAY] 521

Hho- ok 52 §l= A o] th(Frenette 2011).

3. Periodic limb movements Disorder(PLMD)
ADHD oFgollA] RLS¥ERF ofy 2} PLMD® F7hgtral
3} (Picchietti 1996) Huang 5 ADHD ©}&2] 10.2%7}
PLMDE #1L Q1o 4 ool A= PLMD7} A5
2] = A3E WaEsk th(Huang 5 2004). ADHDSk
PLMD 25 E5Z3&3% otk HO & Q1% oY 15 5
At 27 ZelE, o 599 Aske dod
chietti 1996). PLMDS} ADHDE 3L 9l o}Eo] 3 iron
=19} ferritin S 7F Yok Ha7F glo
boon & 2003) PLMD SAHE iron sulfate 03t 30 &
AEth= B 1% loJA](Simakajornboon 5 2003) ADHD
@} =HEA 9] iron deficiency”} T E o] Qth= o)A F

~ O

Simakajorn-

4. Sleep-disordered breathing(SDB)

Sleep-disordered breathing(SDB) Z4fo] gl o} EE0]
ADHD 34& Hol= Zlof tielf vju4] g2 d+-=50] °o|F
ojHct HE H|| &2 23} obstructive sleep apnea(OSA)Y
snoringer Kol oFs Fogo] FE5kaL At S-S
Holw SDBE 71 oFa9] 1/3 oA Fo]-1t)dls2 &
g Wol T AT 7139 A5 BAEACHO Brien 5
2003). OSA7F $li= ADHD-Z OSA7} §li= ADHDw-R.th
B} &5 o] We™ Golan 52 FA tHRFHET A-
DHD oF=o) 4 SDB ZA}o] Wt ® 12 39 th(Dillon
o 2007).

WA 4 FEE FFES A4 obel7)] Surkad
Fojzizy allss ool £3 27

[e)
vin % 2006) DSM-TV Ag7|&2o2 ADHDE w3 1t
T HIBEH 1 Sl e obstol pES T 1
 ol% izt S Apol7t gloflths Aus Halst
71 % 3}od(Chervin 5 2006) SDBL} ADHD2| $1#HAo] tf

A el A S8 Bast ek

5. Sleep-onset insomnia(SOl)

ADHD oF=2] tf2k 1/3 7}efo] whd A2l sleep—onset in-
somniag 42 delayed sleep phaset delayed dim light
melatonin onset& X ¢lth= B 117} Qith ADHD oF5E 5
of| A sleep onset insomnia(SONE H.0]+= 7% evening me-
latonin levels®] =718} 1. 2™ ©]+= circardian rhythm di-
sordere} A2 = Slrkes 74 AXISH | = SFAEHVan
der Heijden & 2005).

ADHD ©}5-9] insomnia®] 2| &°| &3] AERIAF 2] oF
2 AMS e lou A AT vl EE AL AR TR =
melatonin®] 7} @o] A tHChevreuil 5 2010).
< A+t Aol A ADHD oFs-5ell4 SOIE A &35}7] 918
melatoning FoI5}9& - sleep-onset delay+= Z7519]
= ARE S 590 ADHD S0l 217 ¢l3deH(Tjon
Pian Gi 5 2003 ; Van der Heijden 5 2007 ; Weiss 5 2006).
Melatonin®] &2 ZF=x3to] ADHD $HA2] EwZo
light therapy & -85+ 4-9-% A=l 357+ Al
oA 4, A4 A2 ADHD 40| EHH 7L &2
0] 1! phase advanceS X % tHRybak 5 2006).

gt AtollA zolpidems 4577k Foigt Fof] ~HOAH
AHE A AT sleep latencyoll = WE7F ¢ tHBlumer
S 2009). F7kA18] ATt A2 = randomized controlled
study©ll Al melatoning A|&]stal= EIpHo|gitk= Bl
= loh % A5 tigt o B2 A7 asieth

6. Increased nocturnal motor activity

Actigraphy & ©]-83F Lo 4] ADHD ©}5-9] excessive
nocturnal motor activityE X G tHCorkum 5 2001). 2 &)
A7h[etE o]-&3to] ADHD obs 9] 352 ¥t Aol
AE ok &Eo] Woktks 23E sk tH(Konofal &
2001). 2-%o| £-835}= methylphenidate(MPH)7} noc-



turnal activityS ZrAA]7]a o) AL gAkA 7] 7| & 5f
A cHKooij % 2001).

7. Excessive Daytime Sleepiness

ADHD oFs5-2 ZHdell #4171 vk A de] &
A Stk frso] HrlRE A A|oA= oFFo] EHE Kol
] F=ttal 3 oL MSLTZ AARHS S = ADHDS
744 o5 2ol A T 27 ZUTHGolan 5 2004 ;
Lecendreux % 2000) HypoarousalA &7} TH2ko] ittt
(Miano & 2006).

Hat Ao] 124] 71581 ADHD obFsollA| MSLTE Ale§s}
92 uf FAotsatEt ¥ drowsystil(Golan 5 2004)
nap sleep onset latency?] 742 B tHLecendreux 5
2000).

Aol A 1/39 4 =3

AL 0] o] M7t et =
I AEAZE Atk 2= 1%t Oosterloo &
2006).

ADHD oFgo] H&gt 37+ Y& Helth= ofg] A+
AE #Iske] Weinberg 5 HY3EE oFso] 7
ol HEE AEHE FAI5H] YgHawake®t alert) ko]
2t 7HE AAEH | = sHelth(Weinberg®t Brumback
1990).

8. Sleep disturbances and psychiatric
comorbidities

ADHD= 3&4%to] &sit}, 4| ADHD ofs9] W2
)\7}- J—}_xl g].g 7].z] % u:] I:HX-I li]—ooLZPoH [©) Oxl—oH
EQPoll, Erdell, 3ol kol ol Eatth(Plisz-
ka 2007) -2t EQPOlE HEE FEAT A7t
i EAE 2 4= thWilens 5 2002). ADHDQ} 35
S Aolfiet ﬂl% = 24°] ADHD
EATo] gt AY 4= ek EI ¥
gkt 3 Aghs A 7sh7] 9Jgh F=AAI(SSRI 5)7}
QOB E ADHDO| HEAIE Tholgt
o]& 1183}ofof Sttt Hansen 5 (Hansen 5 2011 7~
13A] Ato9] obsES EQPdoltt 9l o, ADHDRF Sl
o, EFeliel ADHD7F 3&sh= o, 84 tzte] vl A
O] O & Uro] SRS vwetg e 3 A3kt
EPgol ©Eto] ADHD THstR Tt =1 £A4)7} o] woral
Night waking2 E<H4oll- ADHD 3&3 ADHD®F )
L 23 A= bedtime resistances =9 off ThEo],
= YAROlA vehd Tk AakE

41

-

OOH

daytime sleepiness+

H 3t ADHD obgo] EQPgolE ERIE 249 4 &
Aol tisi A= T 9] ZA Brlsfjof dth= & AlAlst
%ich. ADHD HAH-E tAFo = 3t AtollA] 250 3&
o 7 -230] gl AEY U EAE o 345K
S HAIFA| 0] B8 of fol= Adglo] &5l
ADHD 4|9 =¥ EAo A 93 |t

(Stein 5 2002).

9. Effects of medications on sleep

oA\ %<1 ADHD ol A 4y0] $UEAE 5
uff =1 9] ofefgo] ADHD ApA|F A ARIX| A= o=
I A AJA FEshs A S a5tk

o] 57| $dliAl= eF=A|E Aol ADHD oF&7%

H o] HZAIE vl 2lsk= o] Pasith

A f-efuhetol A AHEE= ADHD®| A &A|Z+= Psy-
chostimulant$] methylphenidate(MPH)2} non—-stimulant&!
atomoxetine®] T3 A o|t}. Stimulant AR £ ol & f
sk 4= 1 0™ sleep onset delay, night awakenings, shorter
sleep duration, dyssomniags €2 71tHCorkum % 1999 ;
Corkum 5 2008 ; Mick 5 2000). ZL&{u} 32/ 20347 ]
3Eol|lA] A2 A EE ekt dakso] YEhtar 9l O-
ROS methylphenidate(MPH)©] 4= ¢} A} Jtzof u]X]
= el w3t Aol A FHTHHARE o8-k 677
o] A& A %o ADHD oF59] 1 & 2ARIS o
OROS MPH= =1 2] A2{Ql Woluf 1] F-x00l=
B FA 27 219 $H0) 4 FANGE wE
Shaick, ok Kok 67 oleol Th) Al ezt
stage 2 sleep®| &7}5FaL awakenings®] 47} Hadtth= 4
T eHKim 5 2010). Tomas Vila 5(Tomas Vila % 2010)
o] Ao A = 671E7t MPHR 2|25 A%t ADHD of
FaolA g AFE FHEAE S0t BlasklS )
enuresis, somnambulism, night-waking®| 23|8] & &
of FolEths 23S Euste MPHZ 9 415 &4
A 5= A& Ajsh | = 3}@‘:}

MPHE 33| &85l A2
A A HAIRS o7 J ‘i‘r%/\];ﬂ‘i}% HIE Qv
(Kent & 1995) Al¥1A] oF& Fo7h @3]8 S oF3HA
7Ith= A% (Pelham 5 4 2
6‘]—;{1}_‘_ 0]-}_-_1:]-

MPH+ =3pRla} 2oy 2S5
A% AN 20| o] o) 2 ke ]3]
Aoz ofaf=aL gk

6~124] Alo]2] ADHD o}552

13
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FTHTHFAHARS AldeE AtollA) ADHD obs-2 o2 &
B3t AdEIef 48417 Bk o ol E FHE T 7HA] AdH
oAl B HARE AleIGlTt oFaE 5835190 o sleep
onset®] B+t 298 A A% 3L sleep efficiency’} 6.5% 4~

SFRAL ZA| Aol 12 AZE 7l 1.2 TA|f Aut
o] A )l vl ool sl Y WA Tk
REM =2 of& FoRgh dof 24% © skt oFe
A ¢FaL A7t ADHD of&2] srthe g A=
3} 44519 THGalland BA 2010).

Atomoxetine<> non-stimulant® & E%ofiu} &b
of7} sRket ADHD oFsolA| 8o AR = e A&
Alo]t}, Atomoxetine 2.2 2| 251 oFg2] ¢ £7-E 8.5%,

EHSE 5.1%001 A4 B2 ek (Kratochvil & 2006).

-
2 &

ADHD®} AP HmAof] 2hilo] F7hskaL Qlof & +=
oAl olofl digt & A+d s AwESty. ADHD
oRge] 2 BAL u)9 E3t Woltk, ADHDS] 49 & S
717} o] a1l Z7bo)| A5 77| = s 7l o] Tof e £ & 1)

L3S A}E T ATkl B3 restless legs syndrome, peri-

odic limb movement, £} sleep—disordered breathing@}= ¢1
o] Qlek. A4 FE AT FAATAT] O A}
Fof o3t =1 EA|%= ADHDO| 1 EAJo)| 4] 31 slo]of
att. S0 BAZE S A9 oFFuuk ofue} Hmo] 4ol

At YA oPgol = G 7)2 B2 ADHD ob5-S A&

gt ff = EAE H7sl= Aol Basit
A OOl Folgdy gl sAel - 4=H.
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