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Effect of low-intensity stretching exercises on sleep and stress
in people with mild sleep disorders

Toshiya Nagamatsu and Yuko Kai

SUMMARY

We have previously reported that stretch training is effective for promoting improvement of sleep-related prob-
lems. However, the mechanisms underlying this effect remain unclear. This study aimed to investigate the effects of
brief, low-intensity stretching exercises on sleep and stress. We examined effects on sleep onset latency, slow-wave
sleep time, rapid eye movement (REM) sleep time, time until waking after sleep onset, occurrences of slow-wave
sleep, occurrences of REM sleep, and saliva levels of cortisol and immunoglobulin (Ig)A in middle-aged women
with mild sleep disorder in response to acute exercise.

Seven women (mean age, 48.0 + 8.6 years) who were not taking any medications affecting sleep volunteered to
participate in this study. Pittsburg Sleep Quality Index score was > 5.5 in each subject. The exercise program required
10 min of stretching using yoga techniques and poses. Exercise and control (sitting) programs were randomly per-
formed in a cross-over trial in each subject. Each trial was performed between 10:00 and 16:00. After stretching (or
sitting) , the subject immediately went to bed. Sleep indices were measured from sleep onset by polysomnography.
Sleep time was 90 min. Salivary cortisol and IgA levels were measured before and after sleep.

Significant interactions in two factors (trial and time progress) were identified for IgA level. IgA levels increased
over time in both programs, but the degree of change was greater in the exercise program than in the control pro-
gram. The number of occurrences of REM sleep was greater with the exercise program than with the control pro-
gram.

This study found that occurrences of REM sleep were more easily achieved after stretching. Stress response during
sleep also improved with stretching. These changes after exercise seemed to contribute to an improved emotional
condition.

In conclusion, performance of brief, low-intensity stretching exercises may promote improvement of sleep quality
by facilitating REM sleep, and may contribute to mental health by reducing stress among individuals with mild sleep
disorders.

Key words: stretching, sleep, polysomnography; stress.

1) AW BN A% HEA S 3E AT R %ERT  Physical Fitness Research Institute, Meiji Yasuda Life Foundation of Health and Welfare, Tokyo,
Japan.



(RFE) EREDR Uy FEHHBREERESEDOERDSIUR FUVARBICKIFTHE

i

AR OREMRIC 3 2 AR BRI X, HAA
BRAD 5 N2 1 ADSHEIR A & 2D EE AT 5
LEREhTWEY, T2, BHNARARIRDD D
iR I BN O RIE AP L, EARRE
ELLHORENEEOBRD F-HMEILTY
50 TNHDOZENDL, RELZMERZINS Z &1
SHOBEREFERED 1 2L EZ b5,

il

WEMR & Bt 2 2 & LT, AR, i,

WEDOH M, KA A PL 22 AR E T
Wb F7z, ME)OEEITO VT D IEFIITHET
SNTBY, BB ORI 2 I HtiASHE IR O HEFF
BICHMTH B2 L2 R0l 7 EB) A5 A N
BIORERIROBMZ S 72592 2 AURE S
NTwb, ZO—}T, Youngsted?® (ZF17HF%%
ZRBIL, BT 2 7B R o1k —
MYEDME) 2 & IR 2 EB) P L—= 7D
WIS IEIRISH T 2R R IR EE ok
WL TS, FRBATT 4 T THo2BHE
L&, W% ﬂ%ﬁ‘ good sleeper (MEHR RA&FH) T
ol & ERZ, HE) DR A Ceiling effect
(KHARR) 12 & o THAEA LI 720l i
ZRBLESSD, WHEOERMEIIOWTIIT L
HMHBULETHLIEEHBRHL TV S,
COEHILBERERT 2, RAIERZAL
AV ZIVANADORFF#EZ N E LT, BEEH
TOERZTIRETHA MLy FEE) 7T 7T A
2R L, T E CTHERS X VLA RITTE
ML CTE 2, AT0 75 0% —BIECET
52 LT, REAEOESL % LA, A PLVARK
JE ORI, PEAE OBIIRZ R0, BRI D%
BEBBILT A LICEDESENILRBIL
RMEALTWDEY, ThbDZ s, ALy
FHEB D MERDH DOYGHEIZH LTI TS
NBAS, AV Z VAN AZAOEKRICH L 5§ 5
A7 — 9 BT RBIW S TR RV,
WEARAFZE D 758 Clx, BEIRA 77— D33, 7
YULAMEIR (A7 =Y 1~4), LAIREIRD 6B
RIS Tw5, ZLTC, BRAT—V %%

BN OFERNC RN 2 720121, IEIRKRY 75
7 ¥4t (polysomnography; PSG) B oEfiE %
%o PSG IZMEMRKEIC BT 2 Wdk, WL, TH
B, 4 MAA GmER, IREKES), LEX,
MRFAOFIEE, SENIE, WA, mEZ% Eoid
2R L LY, HICA b TG H 258
EBIREND, UL, SHOMKEHWTOER
Oty M7y TIEKREFREB 22, F—5
O HMM AR EEMZET 52 00, KEE
FhiZ IMOTHME 2D, COL) BiHEFHED
HY, MRS XOCHERZANALIZAILR - A F
WAV AN BT3B OB B3 5 A A
RIdMidTZ L,

Z CCARNIZE T, R I IR R 53 2 ) 41
PSG & WV TIREREE - WIFH O A b L v 7l
BASHEIR O SHIC ED X D BB BT T Oh
BN ZRZ L EHIT, ZORENX ML AR
IS DG 2 0 E 0 E R L7z,

B &

A. WRE

W IR {2 AT & 2> D AN R RE TR 2 J& LTV %35~59
WOXLYET, BEBOI EAHE (B X ) HEE)

BoOBWiEZIFITwARY) THhirI L, IR
JENPERE DREA: « BUED 22 &, A S &
UT»%/@%%&LI%(%%ﬁoTw&wu

SMRCHEE R FE R L 72 WL TE2BINE
iz i%%ﬁc oo T2 1 2 H ol RAR D %
¥y woN— 7B M (Pittsburgh Sleep Quality In-
dex; PSQI) ZHWTHEHili L7z ZOfERE D &1
MERA AN Z R L, EREEOS v M+ 7R
AV PEENBE55FL VM) DETHo2 TS
2R L L7,

WREIE, EERBIIGO24RE IR A ST L W&
HiGB2Ez 528, EBITHORFI LR ES
DEMLTInwZ &, 23MEF TIZAKRL 6 IR DL
FolEREZ & 22, EBRYHIZT VI —VER
Hh7 AV (a—k—, RVBHRE) THEIL
BVl BIREIEEEBVERL IV LR
BRL72,




{#775/%% BULLETIN OF THE PHYSICAL FITNESS RESEARCH INSTITUTE No.112

B. XB&7OkMa—-Jb
—HOFEEL, WE25T - BES0%IRES T
72 IR IRAR A S T 10~ 16WFIC M L 720 304571 )i
PACTREZRFF L7228, 100 O#EEH 5 it
PR L H R AT L, ZOBRIIMAENICHER S
72Xy FIZARL72e ARTE, BWNZHLT LR
M XD PSG ZBA L 7. BENRD —JF K905
WY LshTwaZ edrsd, ARDVPHERSRTH
59055 Tl FEM L 72 Tl IR 2 L PSG # 4T
L7zo {HITD 56050 %88 L TH ARICES 2w
HFRERZPIETLEIEE L

EH D 5V IZRHEORITOMFIET vy ae L
720 2 WiATRIE 7 HDL Lo k2 E &, EEROW
HEYMHOEEKRRIE R ARFLIZTE L9
w720 2 @47 ® PSG BHIGIZMIERI & L7z,

C. RAETAEARE

1. R Al i

PSG D720, IR 4 Bipr, WHEIZK 1
A, AU 2 P, SRS 2 P, MIRESAMINC &
1 & (FH2fépn) Bz EERE L2 (K1),
F = ZIZ AR H90~150% Lk U7z M
BB LT — & RN 1 IR PR 5 52 A AR A+ il 2
To726

PSG DFERZ D LI, MRIFMoIFEEL LT
AR GHXT 25 AR T TORER), £9%kIER
B (IR A 7 — Y 3 & 4 OHBIKER), LA

WA, vl R MERE ) (IR o> FEME I ] D #EA)

U AR — 25, IRIEIEIR M — 2 5%
w7z,

2. MEHHA P LA —h—

A M VARIBOIEEL LCHERP DI NF Y —
VB X O Immunoglobulin A (TgA) Z € L7z, #
BHBALG 5 i S RREZISKTHENZ R E TN
DOWER 2 W T L 7= BISWMEMZ 3 M EAT
W3 % BRI L 720 BCTR A FR O MR 1E 3000 rpm X
550 MO o e L 72k, AR EREY (SRL #L)
R L THRRELRIICEhEThER LT,

3. R

FERZ MO 5 & & AREZ G LA
(BMI) &5 L7z,

4. AV F VAR

EERBIED X ¥ 7 b ~b R % K6 H AZE Y
VTR L 720

D. EENX

FATRZEIZEE D W T R 107 O A + L v
FEE'S Z T2 B TR D IS ASED]
BBL%b L) 7ur T 0% PN TOEEL
THEW L7z WRBIIESIREHEOEEIHbE
T2 FEH L 72,

E. WETEER

BRI P fE + BRI TR L 72,

MEMRFEEE IO WT, FKHHIZBIT 2 RSN
& B FEHEIRF D LK & paired #-test I2TT o 72,

FEFAMER N A P LA —H — I RITTHED
Bog 1 id— M€ 7V — KM E (GLM-RM)
ZhifT L7z. BBREMN T2 S8 EOA# (b
D1, "L :0), BERENEKZ MMM (2
AKHE - BEMRET < BEMRTE) & U, FEBRZBMEOE i

1. BEIRAY) 757 % H v 79850 st
Figurel. Experiment by polysomnography.
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Table 1. Subject characteristics at baseline.

Variables

Age (years)
Height (cm)
Body weight (kg)

Body mass index (kg/m?)

PSQI (point)
K6 (point)

Mean SD
48.0 8.6
157.0 7.2
533 7.8
21.7 3.7
8.4 3.1
5.6 44

PSQI; Pittsburgh Sleep Quality Index.
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Table 2. Sleep characteristics in each trial.

Variables Trial Mean SD Paired #-test

) Ctrl 6.6 33

Sleep onset latency (min) P=0.497
Ex 7.7 42
, ‘ Ctrl 11.7 17.5

Slow-wave sleep time (min) P=0.387
Ex 9.8 12.7
Ctrl 8.2 14.6

REM sleep time (min) P=0.755
Ex 7.0 6.9
) Ctrl 24.1 23.5

Wake after sleep onset (min) P=0417
Ex 17.3 16.8

Ctrl; control (sedentary) trial, Ex; exercise trial, REM; rapid eye movement.
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Table 3. Cases of slow -wave sleep and REM sleep in each trial.

Variables Trial case (%) X 2
Ctrl 3 (42.9)
Slow-wave sleep occurred (n) P=0.593
Ex 4 (57.1)
Ctrl 2 (28.6)
REM sleep occurred (n) P=0.031
Ex 6 (85.7)

Ctrl; control (sedentary) trial, Ex; exercise trial, REM; rapid eye movement, x 2. Chi-square test.
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Table 4. Mean levels of stress markers in saliva before and after sleep in each trial.

Before sleep After sleep GLM-RM
Trial Time progress Interaction
Variables Trial Mean SD Mean SD
P P P
) Ctrl 0.49 0.18 0.86 0.82
Cortisol (pg/1) 0.286 0.336 0.138
Ex 0.54 0.39 0.36 0.28
Ctrl 6.4 4.7 13.8
IgA (mg/dl) 0.04 0.699 0.031

Ex 52 3.6 39.5

Ctrl; control (sedentary) trial, Ex; exercise trial, GLM-RM; general linear model-repeated measurement.
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