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Brief Communication
Sleep education in medical school curriculum: A glimpse across countries
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Table 1
Sleep education.

Country AU ID KR MY NZ SG TH VN US-CA Total
n=6 n=3 n=9 n=>5 n=2 n=2 n=2 n=2 n=33 N=106
Specialty topics (% of respondents reporting covering (%)
each topic)
Cardiology (adult) 17 0 0 11 0 0 0 0 0 21 9
Cardiology (paediatric) 17 0 0 0 0 0 0 0 0 12 5
ENT/otolaryngology (adult) 33 0 9 0 0 0 50 0 0 0 11
ENT/otolaryngology (paediatric) 33 0 14 0 0 0 50 50 0 9 12
Neurology (adult) 17 0 7 0 0 50 50 0 0 42 19
Neurology (paediatric) 0 0 2 0 0 0 0 0 0 9 4
Respiratory (adult) 67 0 26 67 0 100 50 0 0 58 41
Respiratory (paediatric) 50 0 2 0 0 50 50 50 0 18 12
Physiology/behaviour (adult) 67 0 33 22 0 0 0 0 0 21 26
Physiclogy/behaviour (paediatric) 0 0 7 0 0 0 0 50 0 0 4
Psychiatry/psychology (adult) 17 0 31 89 0 50 50 0 0 46 37
Psychiatry/psychology (paediatric) 0 0 2 0 0 0 0 50 0 9 5
(Mean/Medigh)
Total (gean minutes) 369 0 117 137 0 165 195 105 0 187 146
Total adult (mean minutes) 319 0 106 137 0 135 180 0 0 160 128
Total paediatric (mean minutes) 50 0 11 0 0 30 15 105 0 27 17
Total (Median minutes) 300 Y 24 20 Y To> TS TOS Y SO o0
Total adult (median minutes) 300 0 68 120 0 135 180 0 0 180 68
Total paediatric (median minutes) 31 0 0 0 0 30 15 105 0 0 0
Sleep topics (% respondents reporting covering each (%)
topic)

Circadian rhythm disorders (adult) 33 0 36 0 0 0 50 0 0 55 34
Circadian rhythm disorders (paediatric) 50 0 31 0 0 0 0 0 0 15 20
Hypersomnia (adult) 67 0 43 44 0 0 50 0 0 67 46
Hypersomnia (paediatric) 33 0 17 0 0 0 0 0 0 15 13
Insomnia (adult) 67 0 36 89 0 50 100 50 0 70 51
Insomnia (paediatric) 33 0 17 0 0 0 0 50 0 12 13
Parasomnias (adult) 17 0 12 67 0 50 0 0 0 21 19
Parasomnias (paediatric) 50 0 31 78 0 50 0 100 0 33 35
Sleep apnoea (adult) 100 0 41 78 0 100 50 0 0 79 56
Sleep apnoea (paediatric) 33 0 29 0 0 50 50 50 0 27 25
Sleep related movement disorders (adult) 83 0 33 44 0 100 0 0 0 70 45
Sleep related movement disorders (paediatric) 17 0 14 0 0 0 0 50 0 9 10
Paediatric sleep disorders 67 0 48 56 0 0 0 100 0 58 47

Note: percentages presented are the percentage of respondents in each coun hat indicated a topic is covered in their curriculum.
Zeros indicate that respondents reported no coverage of sleep education in general or for a specific topic.



RNEEF

BIZE T D

RIS A HE

e VHMhE(FA—AMSYTZ A AT BAR. T

L—o7 . 21— —5VK, //jJ/‘I'\—)b j(ﬁﬁ':
A KE. 7:17"3" REhF L) D409D E

X[E
FER B ]

z—’éﬁﬁ' 0] & (325.9% (0% (A 2K) ~100% (=2 —
—oUk. //737I'\—)l/))

» EEIRZBICEPSNTLHFFEE:

L15C146% (BL

ART . RL—2F AN FLTIFO, A—RS

7. K

o /‘\IEODF

E|, A7 X TII3EFHELL L, BARTIE1174
£ {E6853)) o

HIRICEEI T 8B (XS

L) T179 (AARTY

1153, FR{E(Z057)

ZEOEZSHTORERICEET HZRBEOWKIRICOVLT, IZREFHBORFEMN’11RHE—A . 2BFE D KEH2
BH5. EBBALIECH FRDE— ADLEEDEZ1IFMBLATLD ? (L8 NhT -,

7 (

Zi/g
-




HEPSFREES LD
@*Em# self-Medication




Jors |
ORI |
DTATRSUEA PIUNANSHT 7

WC

SN - ST TN aRA)

iT

iE ,

= - '

5;\ 4 I 1 ~ ’5 = g :

24550, HROFHYZEYEITHIAIHE, WEXDHERSVERTNDE FALBAA—UNFEDA TS MGER -BEBF. |
ZOEHE, BECEATIARONE, BREBA THERTEREFORMERIC. RFET 7 TTERYEIT S, BIZ5RISESE
BN DZ1—ATHRATIBETF IV, RLIFBELTHNORIFIEBZINET S, [KIZHFSLWVTUTFHEROT, #bEFoT
WELHLWVRRZEREBLET-LATYT ] § B, thEkERDHERIT TS,

2B —FIV XL BB IEE XL
REAMORFEEAFHETER 2012411 85308




XEFM2013FE6 A FTIIR—U M5
(RESHEXFFHEF BARE)-SF-FGEENLIDH
FEE—F. mEF—) 14

« ¥ TCT.HRERESHEZEMIC. &
HICEITHAEARDOMEmIC OV TaEmLT-
WATY ,, F=EAIERKEY AR ZETEDS
r—I)LX - DWA—D . BEEF—RRDT
EEFTRICHIOH TEST=EEDHVIDE R
MNHEEERT-BIX ? 1T
L=,




XEBEE2013F6 A BIIR—UHMD
(RREEHEAREXEHSE BERR)—SF—[ITLETHRNZDH
EBE—F. BEBE—)2/4

¥k TCT.RBERREREZEMIC. BRIZCEITHSBARDHE
BWERIC DV TCERMLI-WATY, ALK E VA ZEBRED
Fr—I)LXHA+—D, BEEF—EROSTHEEFMRIZHH T
SO EENHRVDERIMNEER-BIEILLAEETET N ?
TL= GHMENEBLNV=LIIZ, LDIEFAEE V= () TEdH.
TA)ANIIISWSZEZIDERT DM IE MNbIEREAHZ S
BE[CEWWTRE#ICHLES Y ELI=DITTT . ECANTHLER
[ETWVEZWLIIZRSE, WEDHEE=DEHBHLLIEIZAS, BTLNS
BETIIGWELVSEGIZEESLR B, GBI T DM
EANES, B =EERMBFARZEZ 5N, BHIREIC
B L, KELIEWNTY,




BFTEREIBD MUY RHR2TN wsonneurss

(K fay)

SEHHE QRN v <SS # D435 |

4O LU RNE O
0O L0
30F Lot 18
RISQIBL” O J0fofer®

HSEFWTR{LERS L v
SRS 1 IEHSSRN RS &
BB O S VB S M

ALUREDHROO - 48T [0
51 ms” BO<E MR 04 vime
RADLHPR WOIVATRP G S’

HEFWIRPERSS” VSR SER
<ALREP I HRD HBRELKRR
A SO AL O S MY AED 5 e

WRWKHR T WRSREWS U

VR L 58R°

WIS ©E L 2
BHO<UHBLRRRC
HEN go O <REW LR
ot i [£50 b R AL e

do] [0S0 | U5 0P =N
Q% amer U’ REUKEORY &

LwERPESH QIRRE. KEOEWIE
Y S R4 5B S i

ADFRQURNEO T 40 & QUKL O 1T
A0FQUBRLUN [BRSLT 0
AP

BT < Hio O adied” 2L
L0 RO e So@Us<Rm<e
OSSO RSB PN
mHE QAN ES S DL VEE RV D
HRERAUHAVARY SRR S 0OR P30
WOLKRh— LSO FREWVEDS
R

BEMGS EROVES Y FRRVEY
AEAO RO ) U HE U a0 Uane R
DIRWH R WD DRI HRRL0
OB RAIRSSERD S 9
—ASOER2R S BUHE<RVER
WEO P S0 WY MRS SA
<USSRARY 5 OVBE QLS
R WS PEEPRT KERER
SERM P WRBIRE O PEU RV
50<L” BUSLRE SRV SVvRPP®

W S P RWBEA LU IO S P
R WK D—= PERON 500" K

14

Asahi Shimbun Weekly AERA 2016.11.21

L0835

BRRTERSE

AN S0 IH AT M man @S
=K JOSLD" 5000 sl 208
O {LuBeR M

HOSURHRQURR LY IHEUE

DELBRMD S5 VI THOE
UH0 IR TR RBTIRSH
P A0 LU T H AL KB
USSR HSEDEERSS D Reis
BRERV{ODRBERYR VIS5 S
=KW S e

WRP-PRRVRS MO S®

MA0& 20N 01" 504 20EDD< O 17
A EL2URAN° W Sl UBRLBO
4]

Aol 0 PR HE S REREVU SN
£ I LEBLVCORSHETRRVR
HE O PHUMPRSOURT TREEWR
MR BLGPRR RPN MR RS S
BRI TR S L U000 AL 5 Y
TRUVHBWKBUISROES S
2 [WRHBHREOCI S| U0 e

L& & /19485
=THA b

£FNNFEIE-F5—
ERERE BV LV
&S EDLETAE N B,

WBEHSHEY
3AHA b1 0 €2

-
#
)
#
W
m
Ny
2
>
&

RPBEAFBLLLS
U= VEIR DR

wEw:
=

o

DAL

ESCURIRY RR0oHSS
R FEHGEE OSSR LVITER
B QT HRAENR SRR
A48 5 AA0-DRRRADIRE ST R
QA S QMo U0 PRV

L SmEkrt [HEYA |
TR 1 e

DHRSHEMHE DO AL WERRY
AT 2 oI O (o S

[RER " RPI0OR )

[HER 17 Q20081 1]

[EEe | Voo ih.n.okqi)u
REREUSOMRE A8
BLR° DRSS LD
RHRRVVRY BESERERUNES
DEDHARD ADH D LD R E
EoP i’

oFE HHwAhy [SEYDSHE]
EHum. JIRRPA EOHLKBWER
O RIS IBNOREDRAR mfi.Aﬂ
é.ﬂﬂ,/\& D4 Y PV OEERESS

SRR MuQiaRbe® Myl KE
SHHERAOP” FEUEHWSRIHBA O
A4 VR/NETRGE R SH8R
QLS RUSES M

HOQOHURO & O LS TRHERT
B¥° WO VESERRS PR BERL
FEp i BRI LRSS E-D4E

O SSRORYDUBBOME MR

S0 BRUH | BSOS
IO SERN O — -2 e

T A AR E Y RO O S

RO S )ASRRLE S e

o

photo WEIER (45 50}

15 Asahi Shimbun Weekly AERA 2016.11.21




AECRR 2017.9A25HENO

H%t YA 1909 FRIBAGTEERAN EHEIE

@A EE A | HoEETA

| “u?t@wennt

QAL 36“! TmNme



B,

R RIS EF R AE R H Rk

e United Kingdom
$21.4hillioy $50 billion

1.35%
GDP 1.86%
GDP

1.56%
GDP
2.28% 2.02%
Germany GDP
$60 billion

United States
$411 billion

Japan
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Map showing economic costs of insufficient
sleep across five OECD countries
Jess Plumridge/RAND Europe

https://www.rand.org/randeurope/research/projects/t
he-value-of-the-sleep-economy.html
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G U | D E I—l N ES O N 1 ﬁ*sﬁ PHYSICAL ACTIVITY SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

PHYSICAL ACTIVITY, . ~C3 :
SEDENTARY BEHAVIOUR -\ ( \/_) ( 2?
AND SLEEP |FOR CHILDREN 30 0 14-17 hours

UNDER 5 YEARS OF AGE atleast
minutes minute {0-3 months of age)

GOOD QUALITY SLEEP

hours

| | [ |
- V. ( N2 1 (- Vo
A1807 | -\ 60 10-13

minutes than Minutes hours
of which
(@) World Health at feast 60 minutes
% Organization moderate to vigorous

S5@ERMDILNRDEEEE. RV— M., BIRICET A HWHON /RS> 201944A24H8



Graphical abstract

"5-minute carrying, 5- to 8- minute sitting before bed"

5-minute carrying Waiting 5 to 8 minutes
soothes crying infant before laydown may
and promotes sleep reduce infant awakening

Note: This result does not address any long-term improvement of sleep regulation.

(fAFRE>FE1—)

[FBE»ANINWTWEZS, 82U TS595E, UETEEDD, ZEPLANETLTE.
FTIIRY RICENT(C 5 NS 8DIEE. 8o CUREFIRDONMELRBETES TH
D, CNHAEMNLDIFDIY ENZ B
Ohmura N, Okuma L, Truzzi A, Shinozuka K, Saito A, Yokota S, Bizzego A, Miyazawa E, Shimizu M, Esposito G, Kuroda KO. A method to soothe and promote

sleep in crying infants utilizing the transport response. Curr Biol. 2022 Sep 8:50960-9822(22)01363-X. doi: 10.1016/j.cub.2022.08.041. Epub ahead of print.
PMID: 36103877.
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ICD11 @Chapter 07 Sleep-wake disorders (FERIZAZ [ZHE-T-)

PR R G I PR VE RO eI}

Insomnia disorders

R s e R Tt e LU Ly Ry pey

A00 Chronic insomnia

TIREFEE 7A01 Short-term insomnia
Hypersomnolence disorders 7A20 Narcolepsy
AR B AR AE A 7A20.0 Narcolepsy. Type 1

7A20.1 Narcolepsy. Type 2
7A21 Idiopathic hypersomnia
7A22 Kleine-Levin syndrome
A23 Hypersomnia due to a medical condition
A24 Hypersomnia due to a medication or substance
7A25 Hypersomnia associated with a mental disorder
7A26 Insufficient sleep syndrome
Sleep-related breathing disorders 7A40 Central sleep apnoeas
e FFRS P P ) s 5 7A40.0 Primary central sleep apnoea
7A40.1 Primary central sleep apnoea of infancy
7A40.2 Primary central sleep apnoea of prematurity
7A40.3 Central sleep apnoea due to a medical condition with Cheyne-Stokes breathing
7A40.4 Central sleep apnoea due to a medical condition without Cheyne-Stokes breathing
7A40.5 Central sleep apnoea due to high-altitude periodic breathing
7A40.6 Central sleep apnoea due to a medication or substance
7A40.7 Treatment-emergent central sleep apnoea
7A41 Obstructive sleep apnoea
7A42 Sleep-related hypoventilation or hypoxemia disorders
7A42.0 Obesity hypoventilation syndrome
7A42.1 Congenital central alveolar sleep-related hypoventilation
7A42.2 Non-congenital central hypoventilation with hypothalamic abnormalities
7A42.3 Idiopathic central alveolar hypoventilation
7A42 4 Sleep-related hypoventilation due to a medication or substance
7A42.5 Sleep-related hypoventilation due to medical condition
7A42.6 Sleep-related hypoxemia due to a medical condition
A60 Delayed sleep-wake phase disorder
A6] Advanced sleep-wake phase disorder
A62 Tiregular sleep-wake rhythm disorder
7A63 Non-24 hour sleep-wake rhythm disorder
7A64 Circadian rhythm sleep-wake disorder. shift work type
7A65 Circadian rhythm sleep-wake disorder. jet lag type
Sleep-related movement disorders 7A80 Restless legs syndrome
fife AR (i i 7A81 Periodic limb movement disorder
7A82 Sleep-related leg cramps
7A83 Sleep-related bruxism
7A84 Sleep-related rhythmic movement disorder
7A85 Benign sleep myoclonus of infancy
7A86 Propriospinal myoclonus at sleep onset
A87 Sleep-related movement disorder due to a medical condition
7A88 Sleep-related movement disorder due to a medication or substance
Parasomnia disorders 7B00 Disorders of arousal from non-REM sleep
AR R R EBE 7B00.0 Confusional arousals
7B00.1 Sleepwalking disorder
7B00.2 Sleep terrors
7B00.3 Sleep-related eating disorder
7B01 Parasomnias related to REM sleep
7B01.0 REM sleep behaviour disorder
7B01.1 Recurrent isolated sleep paralysis
7B01.2 Nightmare disorder

- . e

7B02 Other parasommias $§E @EE ° EE Bﬁ% ( —

7B02.0 Hypnagogic exploding head syndrome N E‘ ! Sleep Wa’ke
7B02.1 Sleep-related hallucinations : *ﬁ gf _
7B02.2 Parasomnia disorder due to a medical condition DlsorderS) . ﬁ W ﬁ 37w 2022 ; ]- 24: 192 7 .

7B02.3 Parasomnia disorder due to a medication or substance

Circadian rhythm sleep-wake disorders
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Insommia disorders
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A00 Chronic insomnia
A01 Short-term insomnia

Hypersommolence disorders
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A20 Narcolepsy

7A20.0 Narcolepsy. Type 1

7A20.1 Narcolepsy. Type 2

A21 Idiopathic hypersomnia

A22 Kleine-Levin syndrome

A23 Hypersomnia due to a medical condition

A24 Hypersomnia due to a medication or substance
A25 Hypersomnia associated with a mental disorder

7A26 Insufficient sleep syndrome >

Sleep-related breathing disorders
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A40 Central sleep apnoeas

7A40.0 Primary central sleep apnoea

7A40.1 Primary central sleep apnoea of infancy

7A40.2 Primary central sleep apnoea of prematurity

7A40.3 Central sleep apnoea due to a medical condition with Cheyne-Stokes breathing
7A40.4 Central sleep apnoea due to a medical condition without Cheyne-Stokes breathing
7A40.5 Central sleep apnoea due to high-altitude periodic breathing

7A40.6 Central sleep apnoea due to a medication or substance

7A40.7 Treatment-emergent central sleep apnoea

7A41 Obstructive sleep apnoea

A42 Sleep-related hypoventilation or hypoxemia disorders

7A42.0 Obesity hypoventilation syndrome

7A42.1 Congenital central alveolar sleep-related hypoventilation

7A42.2 Non-congenital central hypoventilation with hypothalamic abnormalities
7A42.3 Idiopathic central alveolar hypoventilation

7A42 4 Sleep-related hypoventilation due to a medication or substance

7A42.5 Sleep-related hypoventilation due to medical condition

7A42.6 Sleep-related hypoxemia due to a medical condition




Circadian rhythm sleep-wake disorders
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7A60 Delayed sleep-wake phase disorder

7A61 Advanced sleep-wake phase disorder

7AG62 Irregular sleep-wake rhythm disorder

7A63 Non-24 hour sleep-wake rhythm disorder

7A64 Circadian rhythm sleep-wake disorder. shift work type
7A65 Circadian rhythm sleep-wake disorder. jet la_g type

Sleep-related movement disorders
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TA80 Restless legs syndrome

7AS81 Periodic limb movement disorder

7AS82 Sleep-related leg cramps

7A83 Sleep-related bruxism

7A84 Sleep-related rhythmic movement disorder

7A85 Benign sleep myoclonus of infancy

7AR6 Propriospinal myoclonus at sleep onset

7A87 Sleep-related movement disorder due to a medical condition

7A88 Sleep-related movement disorder due to a medication or substance

Parasomnia disorders
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7B00 Disorders of arousal from non-REM sleep
7B00.0 Confusional arousals
7B00.1 Sleepwalking disorder
7B00.2 Sleep terrors
7B00.3 Sleep-related eating disorder
7B01 Parasommnias related to REM sleep
7B01.0 REM sleep behaviour disorder
7B01.1 Recurrent 1solated sleep paralysis
7B01.2 Nightmare disorder
7B02 Other parasomnias
7B02.0 Hypnagogic exploding head syndrome
7B02.1 Sleep-related hallucinations
7B02.2 Parasomnia disorder due to a medical condition
7B02.3 Parasomnia disorder due to a medication or substance




fek AR FS = [ = 3 3R

International Classification of
Sleep Disorders, Third Edition

B3R

Y g’ American Academy of Sleep Medicine
4 . R BFERFES CHIAERE

FLOEREEERS (CSD-3)

BHZAGESERR5THY !

=] JC -
2005 HRRE Wz ICSD-2MMETAR TH AICSD-3H204FICRTEhi. K,
BAER¥SBHAESRASICEIZFORABHRRTHS. A< T98zhE

EEREOMER, B8, £ 5% EBHLEHFRFOXMGMREEDE,
AV MCREhTUS, BIRERMEELRON,

S47 - UA4IVA

—~— TOKYO BAY ——

MEDICAL CENTER



|-||

EAR A~ 2 JE {& 2F (Insufficient sleep syndrome;
1ISS) D2 & ZE (ICSD-3M FAER)
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A5F DI~ 147FD43% (Meijer AM, et al. J Sleep Res 2000;9:145. )

AD)T—TUMDSEAEMDST. 7%, 10FEAH0D53.7% (Garmy P, et al. J Sch Nurs
2012;28:469.)

A31) 7 D13~197%MD66.9% (% (L177%0070.1%) (Nosetti L, et al. Sleep Med
2021,;81:300. )

RILETILDT~12F 4% 1 90.6% (Amaral O, et al. Aten Primaria 2014;46 (Suppl
5):191.)

MLADIS~17TE TIETERESIENTEELVIZDONT

“never or rarely”%35.69%6,

“occasionally”%23.8%,

“frequently”%40.6% H% &R (Ekinci O, et al. Noro Psikiyatr Ars 2014:51:122.)
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BRI T HENHATITDIET (Meijer AM, et al. J Sleep Res 2000;9:145, Unalan D, et al. J Pak
Med Assoc 2013;63:576. )

ABRETDEFHE25{5 H (Nosetti L, et alSleep Med 2021;81:300-6. , Ekinci O, et al. Noro
Psikiyatr Ars 2014;51:122-8. Del Ciampo LA, et al. J Hum Growth Dev 2017;27: 307-14.)

INRIDS DR E L FIZEEE. (Moo-Estrella J, et al. J Child Adolesc Psychiatr Nurs 2022;35:157-
63.)

AERIN-Z2EMHEERIEEBHICASASENZ N ESH T Ssluggish cognitive
tempo fEJK Eax 58U VEEE. (Koriakin TA, et al. J Dev Behav Pediatr 2015;36:717-23.)

7L IL¥—4 & % 5 IR (Poachanukoon O, et al J Med Assoc Thai. 2015; 98 Suppl 2: S138-44.
Liu J, et al. PLoS One 2020;15:e0228533.)

FEBLZEOBEEIZEDLL.(Garmy P, et al. Nurs Health Sci 2014;16:143-8.)
FAER B &M BEE (Unalan D, et al. J Pak Med Assoc 2013;63:576. )

AERODBEETZRET SRR (IMPDTRLFI . JILTRLFID L=V DIEE) .(
Uchiyama M. Acta Paediatr Jpn 1990;32:519-22. )

[BRERS TN ENEEONGEWNINLEABRTL, 1545, HEFEERIIZRCA VXL
DEIT, A E2R{ER EAEIZEE. (bR EKF5. BARAEEE2010;57: 881-90.)




Kinoshita Y, Itani O, Otsuka Y, et al. A
nationwide cross-sectional study of
difficulty waking up for school among

adolescents. Sleep 2021;44:zsab157.)
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Pediatrics International (2009) 51, 169-179 doi: 10.1111/].1442-200X.2008.02783.x

Japan Today

Japanese clinical guidelines for juvenile orthostatic
dysregulation version 1

Hidetaka Tanaka,' Yukihiko Fujita,’ Yoshito Takenaka,’ Souhei Kajiwara,* Satoshi Masutani,” Yuko Ishizaki,®
Reiko Matsushima,” Hirosato Shiokawa,® Madoka Shiota,” Nobuo Ishitani,' Mitsugu Kajiura'' and Kazuo Honda,"
Task Force of Clinical Guidelines for Child Orthostatic Dysregulation, Japanese Society of Psychosomatic Pediatrics

'Department of Pediatrics, Osaka Medical College, Takatsuki, Osaka, *Department of Pediatrics, Nihon University, Tokyo,
¥akenaka Kid’s Clinic, Sakai, Osaka, *Department of Pediatrics, National lo Hospital, Kanazawa, Ishikawa, *Saitama
Medical College, Omiya Saitama, ®Department of Pediatrics, Kansai Medical University, Moriguchi, Osaka, "Saiseikai Suita
Hospital, Suita, Osaka, ®Department of Pediatrics, Jichi Medical College, Tochigi, *Tottori Prefectural Rehabilitation Center,
Yonago, Tottori, "*Ishitani Pediatric Clinic, Tottori, "' Department of Pediatrics, Osaka Rosai Hospital, Sakai, Osaka and
'2Honda Institute for Psychosomatic Medicine, Tottori University, Yonago, Tottori, Japan



Table 1 Screening checklist for orthostatic dysregulation

Three or more major manifestations
Two major and one or more minor manifestations
One major and three or more minor manifestations
Major manifestations
A: Susceptibility to vertigo and dizziness on standing
B: A tendency for fainting in the standing position, which in
severe cases leads to fall
C: Nausea on taking a hot bath, or on encountering unpleasant
experiences
D: Palpitation and/or dyspnea after mild exercise
E: Difficulty in getting out of bed
Minor manifestations
A: Pallor
B: Anorexia
C: Occasional umbilical colic (severe abdominal pain)
D: Fatigability
E: Frequent headache
F: Motion sickness
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code: F15.12)
(ICD-11 code:

7A26)
Essential Features
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SLEEP DURATION RECOMMENDATIONS

OF SLEEP

HOURS
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NEWBORN INFANT TODDLER PRE-SCHOOL SCHOOL AGE YOUNG ADULT OLDER ADLILT
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- Recommended - May be Appropriate Not Recommended
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Hirshkowitz M, The National Sleep Foundation’s sleep time duratic commendations: methodology and results summary, Sleep Health (2015).
http://dx.doi.org, 1016/ 2.010
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Yetish et al. find that hunter-
Natural Sleep and Its Seasonal gatherers/horticulturalists sleep 6.4

Variations in Three Pre-industrial hr/day, 1 hr more ir;vvintert:anfin
.. summer. Onset is about 3.3 hr after
Societies */557’71%?—‘%@5#@%‘/ sunset, and sleep occurs during the

Gandhi Yetish, Hillard Kaplan, Michael Gurven, Brian Wood,  nightly period of falling temperature.

Herman Pontzer, Paul R. Manger, Charles Wilson, Onset times are irregular, but offset time

Ronald McGregor, and Jerome M. Siegel is very regular. Little napping is seen.
Light exposure is maximal in the morning,
not at noon.

Current Biology 25, 1-7, November 2, 2015
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[4.4t02.2], P=3 x 10; fig. S5 and Supplementary Text). Changes
in each participant’s sleep duration across the lunar cycle ranged
from 20 to more than 90 min and did not differ considerably be-
tween groups {mean duration change in minutes [95% confidence
interval (CI)]: Ru-NL, 46 [36 to 56]; Ru-LL, 52 [41 to 63]; Ur, 58
[50 to 67]}. Changes in the onset of sleep varied from 30 to 80 min
(Ru-NL, 29 [17to 41]; Ru-LL, 32 [20 to 43]; Ur, 32 [24 to 40]). Thus,

Casiraghi et al,, Sci. Adv. 2021; 7 : eabe0465 27 January 2021
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Kohyama J, et al. Factors associated with sleep duration among pupils. Pediatr Int. 2020 Jun;62(6):716-724.
FERFFEORES T/ FEELFENFTHREORSEEE,

Kohyama J. Associations of adolescents' lifestyle habits with their daytime functioning in Japan. Sleep Sci. 2020 Oct-Dec;13(4):286-292.
AR RIFISERS AL, BARER. RV —URREAENCEEEE,

Kohyama J. Pupils with negative social jetlag in Japan are hypothesised to constitute a discrete population. Med Hypotheses. 2020 Nov;144:110249.
HEMKENRD—H GGEBAHN L FEERBIMOEVRENEVEF)ICVEIE

Kohyama J. Lifestyle Habits Associated with Poor Defecation Habit among Pupils in Japan. Pediatr Gastroenterol Hepatol Nutr. 2020 Nov;23(6):567-

576.
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Kohyama J. Lifestyle habits associated with screen time among pupils in Japan. Pediatr Int. 2021 Feb;63(2):189-195
AO)—UERIE/N R E ELIEBR BRI KL DB L&,

Kohyama J. An Association between physical activity and sleepiness. Asia Pac J Paediatr Child Health. 2021; 4, Apr - Jun: 45-51.
BEDOEBABINORVTOHENIRV20H#ELYBEINK,

Kohyama, J. Determinants of Sleepiness among Pupils in Kanto District of Japan. J Behav Brain Sci. 2021; 11: 97-106.
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BHEDSEME,

Kohyama J. Skipping breakfast is associated with lifestyle habits among Japanese pupils. Clin Exp Pediatr. 2021 Aug;64(8):433-435.
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Kohyama J. Features of Pupils in Each Dinner Habit: Non-late Regular, Regular but Late, and Irregular. Turk Arch Pediatr. 2021 Nov;56(6):624-630.
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Kohyama, J. Non-School Day Catch-Up Sleep among Pupils in Japan. J Behav Brain Sci. 2023; 13: 113-125.
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Marczynski TJ, Yamaguchi N, Ling GM, Grodzinska L. Sleep induced by the
administration of melatonin (5-methoxyn-acetyltryptamine) to the hypothalamus in
unrestrained cats. Experientia. 1964 Aug 15;20(8):435-7. doi: 10.1007/BF02152134.

PMID: 5856871.

Sleep Induced by the Administration of
Melatonin (5-Methoxy-N-acetyltryptamine) to
the Hypothalamus in Unrestrained Cats

The relatively high level of melatonin in the pineal
gland of the mammalian brain? suggests that besides its
inhibitory action on gonadal function? it may also play
the role of a modulator substance within the central
{ryptaminoceptive structures postulated by BrRoDIE and
SrorE?. The recent finding that it is capable of prevent-
ing thyroid hyperplasia caused by methylthiouracil? also
suggests such a possibility.

In the present study, carried out upon 11 adult cats,
micro-amounts (15-30 pg) of crystalline melatonin (used
as free base) where administered directly through
chronically implanted stainless steel cannulae into three

Barchas J, DaCosta F, Spector S.
Acute pharmacology of melatonin.
Nature. 1967 May
27;214(5091):919-20. Melatonin
has no acute pharmacological
effects in the systems studied apart
from its effect on sleep
mechanisms.

subcortical structures according to Jasper, Ajmone-
Marsan coordinates: preoptic region (F 14.5 to 15; L 2.5
to 4; H —3 to —4), nucleus centralis medialis (F 9;
L 0.0; H 0.0) and to the brain stem reticular formation
(F 2to0 3.5; L 3to 4; H —2 to —2.5). The general behavior
of the animals was observed in a relatively sound-proof
box and EEG recordings made simultaneously. After 3-5

experiments répeated on each animal at 6-8 day intervals
the brains were fixed in formalin and the sites of deep
electrodes and of cannulae checked histologically.

Results. The most striking effect was observed after
bilateral administration of melatonin to both preoptic ’
regions. The action usually appeared after 15-30 min,
lasted about 2-3 h and then gradually subsided during
the next 2 h, During the peak action an obvious synchro-
nization in cortical leads and a remarkable increase of
amplitude and slowing of electrical activity in sub-
cortical structures were observed (Figure). Previously
alert animals showed loss of interest in the immediate
environment, did not react to acoustic stimuli, curled up
in a corner of the cage and went to sleep. Simultaneously,
the respiration and heart rate decreased by about 20309,
of the mean initial value. Though not so obvious, the ad-
ministration of melatonin to the nucleus centralis medialis
induced qualitatively similar behavioraland EEG changes.
No consistent effects, however, were obtained following
the implantation of melatonin in the brain stem reticular
formation. In control experiments similar amounts of
crystalline glucose administered to the investigated brain
areas caused no effects which might be comparable with
those produced by the administration of melatonin to the
preoptic region,
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Late nocturnal sleep onset impairs a melatonin shower
in young children

Jun Kohyama
Department of Pediatres, Tokyo Medical and Dental University, JAPAN.

Key words: melatonin; late sleeper; sleep deprivation; antioxidant;
melatonin shower
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and Melatonin during Fetal Development

Yunho Jin %3, Jeonghyun Choi >3, Jinyoung Won >** and Yonggeun Hong

Mother

s

Tryptophan
‘ Tryptophan $-hydroxylase
§-Hydroxytryptophan
‘ Aromatic amino acid decarboxylase (AAD)

Serotonin

‘ Arylalkylamine N-acetyliznsferase (AANAT)

Se LB S L S,
- ——————————

Do g

Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus
melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing
the placenta, melatonin entrains the fetal circadian rhythm, maintains the normal sleep pattern, anc

Placenta

=» = = =

protects the fetus from neurodevelopmental disorders such as ASD.
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Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.
The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.
Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal
neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable

central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern
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Fig. 1. Levels of maternal

serum melatonin during the

night (solid line) and day

R o 020 (dotted line) in normal
it singleton pregnancy. Values

aremeans=®S.E.M. for the
Review number of patients indicated
Vielatonin and presnaney n the human beside each point. Daytime
levels below the lower limit
(5.6 pg/ml) of the assay were
excluded fromthe analysis. *P
< 0.01 compared with the
non-pregnancy values, <24-
week values, or puerperium
values. **P < 0.05 compared
with the 24-28-week value.
o ”,¢5——--¢§——*¢3 From Nakamura Y, Tamura H,
Q3” 5<% Kashida S, Takayama H,
' Yagamata Y, Karube A, et al.
Changes of serum melatonin
level and its relationship to
feto-placental unit during
pregnancy. J Pineal Res
2001;30:29-33.

Reproductive Toxicology

Hiroshi Tamura®?, Yasuhiko Nakamura€, M. Pilar Terron?, Luis J. Flores?,
Lucien C. Manchester24, Dun-Xian Tan?, Norihiro Sugino®, Russel J. Reitera*
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Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.
The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.

Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal

melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable
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A randomized, 13-weeks, placebo-controlled double-blind study in 125
subjects aged 2-17.5 years with Autism Spectrum Disorder or Smith-
Magenis syndrome and insomnia demonstrated efficacy and safety of
easily-swallowed prolonged-release melatonin mini-tablets (PedPRM; 2-5
mg) in improving sleep duration and onset.

Treatment effects on child behavior and caregiver’s quality of life were
evaluated.

PedPRM treatment resulted in significant improvement in externalizing
((Hyperactivity & Conduct subscales) but not internalizing behavior (Peer
relationship and Emotion subscales) (Strengths and Difficulties
guestionnaire; SDQ) compared to placebo (p = 0.021) with clinically relevant
iImprovements in 53.7% of PedPRM-treated versus 27.6% of placebo-treated
subjects (p = 0.008).

Caregivers’ quality of life also improved with PedPRM versus placebo (p =
0.010) and correlated with the change in total SDQ (p = 0.0005).

PedPRM alleviates insomnia-related difficulties, particularly externalizing
behavior in the children, subsequently improving caregivers’ quality of life.

Schroder CM, et al. Pediatric Prolonged-Release Melatonin for Sleep in
Children with Autism Spectrum Disorder: Impact on Child Behavior and
Caregiver's Quality of Life. J Autism Dev Disord. 2019 Aug;49(8):3218-3230.



Table 4. Effects of melatonin supplementation in ASD patients.

References Sleep Latency  Total Duration of Sleep  Behavior = Night-Wakings
Gupta R, et al. 2005 [92] + +
Garstrang J, et al. 2006 [94] + + + +
Wasdell MB, et al. 2008 [96] + +
Wirojanan J, et al. 2009 [97] + + _
Wright B, et al. 2011 [98] + + _
Gringras P, et al. 2012 [99] + + +
Cortesi F, et al. 2012 [90] + + +
Malow B, et al.2012 [59] + - + _
Goldman S, et al. 2014 [48] + +
Gringras P, et al. 2017 [100] + +
Maras A, et al. 2018 [101] + + +
Schroder CM, et al.2019 [102] +

(+) improvement (=) without any significant difference.

Table 6. -Effects of melatonin supplementation in patients with ADHD.

References Sleep Latency Total Duration of Sleep Behavior Cognition Quality of Life Frequent Awakenings
Van der Heijden KB, et al. 2007 [112] + - - -
Hoebert M, et al. 2009 [111] + +
Mostafavi SA, etal. 2012 [116] + +
Mohammadi MR, et al. 2012 [115] + + -
Ayyash HF, et al. 2015 [104] + + +
(+)—improvement (—)—without any significant differences.

Rzepka-Migut B, Paprocka J. Efficacy and Safety of Melatonin Treatment in Children with Autism
Spectrum Disorder and Attention-Deficit/Hyperactivity Disorder-A Review of the Literature. Brain Sci.
2020 Apr 7;10(4):219. doi: 10.3390/brainsci10040219. PMID: 32272607; PMCID: PMC7226342.



Long-term melatonin treatment for the
sleep problems and aberrant behaviors of
children with neurodevelopmental

disorders
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Fig. 4 Changes in the scores of hyperactivity, irritability, and inappropriate speech cakulated based on the ABC-1. % P< Q0001 (vs. screening)
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Conclusions: Long-term melatonin treatment in combination with adequate sleep hygiene interventions may
afford clinical benefits to children with NDDs and potentially elevates their well-being.

Yuge et al. BMC Psychiatry

(2020) 20:445

https://doi.org/10.1186/512888-020-02847-y
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