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Pathophysiology of insomnia : 4P model (3P model + conditioned arousal)
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Pathophysiology of insomnia : 4P model (3P model + conditioned arousal)
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» = X| & behavioral therapy

» OIX|X| & cognitive therapy

» OIX|2M-=X| & cognitive behavioral therapy
» O|2tX| &= Relaxation technique

* Paradoxical intention

« 2 X| & Light therapy

» CPAP for OSA treatment

WS X| = behavioral therapy

« A=A Stimulus control
P ERE oM = FEE REEL

« =X\ 5t Sleep restriction
Increase homeostatic pressure and decrease conditioned arousal

» =2 Sleep hygiene

M= Sleep compression — incremental approach to decreasing
IB, as compared to abrupt contraction in SR method
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Stimulus control (Richard Bootzin 1972)

. Decrease conditioning factors

1. Go to bed when sleepy

2. Use the bedroom only for sleep and sex (no reading,
watching TV, etc.)

3. Get out of bed and go to another room when you are
unable to fall asleep within 15-20 mins.

4. Repeat this step as often as necessary

5. Arise at the same time every morning regardless of the
amount of sleep obtained the previous night

6. No Napping

A= =& Stimulus control
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Stimulus control 2| &l 2|

Decrease a bad association of bed with insomnia

Reduce cues associated with arousal as cues associated with
activities

Develop a consistent sleep-wake schedule

==X et Sleep restriction

« ZXI2|0] 9 Q= A|ZH(Time-in-bed, TIB)S X} &AM S (1~2F) & H
2470 [EFEP Q*XWP EUHI If Al ZE (%-E 2D A|ZH, estimated total sleep
time, TST)0| St = Q. Tt 5~5.5 A|ZF O|5I2 ZO0|X| A E 3t

« =M 22(%) : eTST/TIB * 100
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* Sleep homeostasis & SItAIZICH

« ZUOA THO U= AlIMS SLU2EM ZAHAES 24 AI2IC0H
« XILEXIA Ol2 HE A2 (active circadian time)tl 5= 242 LIGIES &
Sleep restriction
Baseline TIB 10A| 7t 308
TST 5AIZE
1st week TIB TIB 5A|Zt~ 5A|Zt308 22

2nd week
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SR 40 A7|S HD 40 B2 MO0 152~3024 TBS ZW
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* SE < 85% = 7|& TIB — 15min
* 85% < SE < 90% = 7|& TIB §X|
« SE > 90% = 7|& TIB + 15min

Sleep compression

* Incremental approach to decreasing TIB, as compared to abrupt
contraction in SR method

Mean TIB 10A|ZF 302 hours

Mean TST 5A|Zt

 TIB-TST / 6-7 ; 330/6 = 55 min

e Of == TIBE 5584 Z=QICL 9A|ZF 358

et t“el SHO] A AIA|ZL, 7| AA12HS DBI0] DHF0f LHSHH TIBE
=0o|C

« UEAEHA E0|= sleep restriction 2Lt 2HAo| Meto| Eet 4= QUL

- TIB B0/ & E L %S BhXtO| Wet Ch2A| & 4 ULt

ek Zntels] 20208 =4 T2 Bl us 23



el

24

1 A (@) AHS O] ATHAT
Sleep hygiene +=H¥ (+=HzHH 5 +HEE
- AAO 28 (2F)O|LE XH7| 1-2A|7H ™ FL&(passive heating)
Core body temperature 7} %HOtX|HA F0| 54 =
AH7| 2™ el A™st 2S0|Lt EAHR EX |8 I|dt7|
- JEE2 XX HEE (KE2tE 30-60F O[LH, At 22 FHE AlZ X|H)
- B =X R EF X}H7| ShA[ZE ©O| 72 AH0| =Z0] E = ULt
- A7 Mol 22 ol IjHKIXI “‘*EE
FHOFZH L white noise
HOIS +B18 2, Y
- 313 AlZH 6AI17F O|LQ| QIS RISOL=E (AT, B2, REY, BA,
oHX[E3 3, B7tA 8)
- 22 FUHNQl 922 OiA[= AS ISt &
-g9 - LIAES 24482071 AUS (M0 &o| ot =2 [If HHjIl= A2 I
=)
- AN AYANS (F 2

CHSFMZDISHS| 20201 74 TR0 WA LS




of Hlof

=
=

X=: CBT

Revisiting sleep hygiene :
Passive body heating and sleep

CORE BODY TEMPERATURE AND SLEEP OF OLDER FEMALE INSOMNIACS

Core Body Temperature and Sleep of Older Female
Insomniacs Before and After Passive Body Heating

*Cynthia M. Dorsey, PhD; Martin H. Teicher, MD, PhD; *Mairav Cohen-Zion, BA; *Louis Stefanovic, BA; §Andrew Satlin, MD; *Wendy
Tartarini, MA; David Harper, MS; and *tScott E. Lukas, PhD

*Sleep Disorders Center, 7Behavioral Psychopharmacology Research Laboratory, Developmental Biopsychiatry Research
Program, and §Geriatrics Program McLean Hospital, Belmont, MA

Abstract: The purpose of this study was to investigate the relationship between core body temperature and sleep in older female
insomniacs and changes in that relationship as a result of passive body heating (PBH). An increase in body temperature early in
the evening by way of PBH in older female insomniacs increased SWS in the early part of the sleep period and improved sleep
continuity. Fourteen older female insomniacs (60-73 years old) participated in at least two consecutive nights of PBH involving hot
(40-40.5°C) baths 1.5 - 2 hours before bedtime. Hot baths resulted in a significant delay in the phase of the core body tempera-
ture rhythm compared to baseline nights. This delay in temperature phase paralleled the imp ts in sleep quality.

Key words: Passive body heating; insomnia; slow-wave sleep; aging; temperature

Abbreviations: WASO: Wake After Sleep Onset; SEI: Sleep Efficiency Index; SWS: Slow Wave Sleep; TST: Total Sleep Time;
PBH: Passive Body Heating

1995 Dorsey et al. Sleep

Control of Sleep and wake

* S process: sleep homeostasis
* C process: circadian zeitgeber via SCN

« Sleep onset is also gated by other inputs:

ambient temperature, levels of satiety, mating opportunities
the need to escape predators all determine the appropriate
moment for NREM onset
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“Warm-bath effect”

A B = = = Core Temperature
= = = Distalto-Proximal gradient
2 ]
T.ambient 19-22°C P~
~ 1 4
Tmicrodimate 31-35°C RS . Sleep onset
T.core 37°C 7122 S e ==
’Ma\ % 2 L,mrg S, w2 4
~
Distal Vasodilation Proximal 2% R 2102
S — - ~-
- - ] -
-2 {AT°C
ON Light OFF
FIGURE 2 | Thermoregulation is important for human sleep. (A) Humans use bedding to form warm microclimates during sleep. These activate caentral hypothalamic
machanisms tn indiica slean and narinharal vasndilation. 1) Nistal-tn-nrmyimal aradiant and cora teamnaratim dacling nradict slean ansat Gdantad from

Disruption of pph vasodilation : disturb sleep initiation, increased thermal microclimate, vasodilation
-> decrease SL and increase SW Body and brain cooling per se has not been shown
to initiate NREM but is instead a consequence of vasodilation.

Harding et al, Front. Neurosci., 24 April 2019
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41
humans and other
mammals show
thermoregulatory behaviour in preparation for sleep, including
curling up, using bedding and nest building. This may generate a
microclimate of warmth around the skin that enables entry into

sleep while facilitating vasodilation in the ‘distal’ hands and feet.
AX|H (22 f), 2020-10-02
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NREM SLEEP
Sleep Permissive
Behavioural input .=~ A e
Warmth se kil
Themnal preterence
Nest site availability
Safety
Satiety #
- o via spinal cord
- Adenosine? }
Homeostatic input high Nitric oxide? SC4N ARC
Long wake duration Meletonin _ -
High sleep pressure -
Activity performed during wake? Sl

Circadian input

Autonomic input Vasodilation
ZT0o Warmth / Thermal comfort eﬁg ) sG
Satiety (
o Hydration WCP1
18 P 06 Absence of stress / anxiety ‘mm iBAT

FIGURE 3 | Continued

Harding et al, Front. Neurosci., 24 April 2019

WAKEFULNESS

Homeostatic input low

Short wake duration R R
Low sleep pressure LT
Activity performed during wake? g ] y 7 (]
Sen" st [
ML

o Vasoconstriction le
Clrcadzlizomput Autonomic input .
Cold defence i @
Stress == ucP1
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Pail -
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Hypercapnia
12

Harding et al, Front. Neurosci., 24 April 2019
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* Time-in-bed FAt2|0 = A= A[ZHO] 71 S8
« & A0 ZAr2|0f 7t R A0 “F0[" LOLI=A]
« Time-in-bed at night & during the day

D 2oLt RO +R s Al

« Time-in-bed & inactive time during the day
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Do nothing but back to premorbid
sleep schedule!

* "Sleep restriction” or stimulus control M 0j| HX| premorbid sleep
schedule 210I5}0] 7| Z0] +BAAZ 20 S2iE B2t S &

- 81277|2| 50| FS Ol AlZ|0| X2i 1 e S ILXIA 2
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Relaxation training

» Deep breathing

* Progressive muscle relaxation
* Biofeedback
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SLEEP DISORDERS: .
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