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EFFECTS OF A LOW INTENSITY AND HIGH FREQUENCY
PHYSICAL EXERCISE PROGRAM ON SLEEP IN FEMALE
ELDERLY PEOPLE WITH SLEEP COMPLAINTS
— RANDOMIZED CONTROLLED TRIAL —

Yoshinori Kitabatake, Masahiro Aoki, Atsushi Sugimoto,
and Toshiya Nagamatsu

SUMMARY

We developed a program to improve sleep using low intensity and high frequency physical exercise for female
elderly people with mild to moderate sleep complaints. This study examined the effect of this program on sleep
patterns using a randomized controlled trial (RCT). We distributed information about our study to members of
three different senior citizen groups. Thirty-one people who read and understood the nature of our study applied to
participate in our study. These subjects were randomly assigned to either the intervention (physical exercise)
group or the control group. Based upon the characteristics of the subjects (elderly, able to perform safe exercises,
able to withstand the burden of performing physical exercise), the exercise program consisted of a low intensity
and high frequency regimen (a walk for 20 minutes in the daytime and stretching exercises for 10 minutes before
bedtime) . The intervention period lasted 4 weeks. A seminar was held every week (60 minutes per seminar). The
subjects were encouraged to perform physical exercise at home everyday. The control group was instructed to
continue their normal daily routines for the duration of the observation period. Sleep/wake assessments were
evaluated using an activity measurement apparatus (Actiwatch) during the 1-week pre- and post-intervention
period and using a questionnaire known as the Pittsburgh Sleep Quality Index (PSQI).

The results were as follows:

1) The rate of completion with this program was 100% in the intervention group, while the average attendance
rate at the seminars was 98.3% in the intervention group. The average compliance rate for the stretching
exercise and the walk was 92.1% and 82.1%, respectively.

2) In the intervention group, the wake after sleep onset showed a significant decrease during the intervention
period (P<0.01). In the control group, the wake after sleep onset showed no significant decrease during the
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observation period. The change in wake after sleep onset exhibited significant difference between the two

groups (P<0.05).

3) In the intervention group, the PSQI global score showed a significant decrease during the intervention period

(P<0.05). In the control group, the PSQI global score showed no significant decrease during the observation

period. The change in the PSQI global score showed a significant difference between the two groups

(P<0.01).

These results suggested that this intervention program was effective for improving sleep patterns in subjects

with mild to moderate sleep complaints.
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i

T A 2 B & IR LA A AN AT A
TEDHE SN TWVS Y, HADOERE DK
0% IEAIREFHFZTEY, ZOfEKRE LT [E4
J 7w (HEREROER) |, [HEkl)5 2 &25T
v (PREEREMOEN ] ZEPEIToN
20 & SRR H O EIERRRE (SRR
PERE, MHOBkRE, RAIORRE) OIRT 2RV
D, HHVIEIOFER Y RBHEERFEFEL Y
TACBIIZIZ TR O” (quality of life; QOL) KT
ERDLIERENEMENTVE T, ElHIC
& o TR 2 IR 2 M5 5 & L[ SR fne ]
TR, [22A0 ] % BEFICRO TR
MAEZ SN, NETH OBE,»SbEE
Thbo

NIREFHET A720ICRDER LTS DI
HWRED D Do IRFIC X o Tl 72 BEIR % S 45
THAL WD, —HTIIICHEY 72 v A, R
K L CARREFINT WA A, BIEH % 58 L
APV DLZEBEETHL ", 2oL %
N4a R T2 FTHROARIRED 5 W I HER
BEDFEIZE 5T, PROEHEHRD 1 DL L
T, EBORIRICHT 28I Tw s,
EEEE CHEOFE, HE - RHoOMRE) LiE
MR D REHEE LS DV TUAEITIEZE 222 RoHEmTiSE
BB EE IERORAABIFTH D L)
Whid bo HICHIRZWET L7201 E8 2 T
BICHWA AW S 0, SE)HYE O BV R
DEEBIZEGT B E VI b dHp M0 L
NL%5, EEISEEOMREERT L A0 =
ZLEHSPIZENTE ST, xF5E O HEHR K #HE
R OEBY O, HE, R, EiEos A I v

Jill]

TR ELSHETIEI 2V, L -2 8T, EE)
WL BRI RELBZVETLIHELDY, VE
73— L2 RIBIE S M TW AR VIR Ta 5 32247

I E TOFERE T B BRSO 720 O F
By & L TP EEOEREE % ] TOMRENSE
Vo IS0 Rk T B R L A R D
DIDDHEIEE O A FF4 22 |2HoNT
EE) 7O 7T ADPEFZEINT WL, EEEED
BT XD AME SRS &R TS L, Tu s
T LEREDONTEB L OFEBFEOLT2ELSL S
EDHEIHEN TV Y, LzdioT, EiED
OOEE TS a0%, JFEAIE LT, HARE
PHETE (Fur I 20EHL)Y, »OHY
AR T WS & (I AEESELMHEHL 2V
E), BeEThHDH L, MR E W (Fa
7o LADEREY PHERESATWDS) ZEhE
WEINS,

IR & 56 (MERRERS 0 77 504 & BRI AT
DEWEIROBIIN) T 5 72012 1F AR DB S T—
B0 N T Rl e 2 B Ak Y N NE= A Y/ 4§ G N
R END Z EDWERE DE 2 THIHE ST
57, —dEo KR ERICIGES R AR ERD
EEZOND, AITINSEDE 2 #HAZ, Tl
TOPEELEZ S RITHIERIZS ~ 105D 3
HA MLy TR 3 M Ei§ 2 &8 71
TINEELEL, MARRE L CIERE A E
WCEMT A EEWRELLY, 22T, 20T
FEERISHL, SEEOARKNEEAEST 57200
WIERIOA MLy FHRBELER L2, —7, Ew
MERRER IRV E VDS94 2 s s
T B3 b il %0 2 % & H o Sk
BREROETICE, Hefiks L oGO
EHNCIEHE L TR L, FOBERESLVELD



(10)

BB WA THIENEZLNL, 2D END,
B R R I O B L)L, R ARV v D EIR
H DN R AE 2 S IS S IRHE OBk & L TH
OB 23R L7z,

ARHPFEIL, KGR - SEEOEE), o NIE
OBBNEOERIAZ R 2O %0 588 70 7 T 4
PERL, FORREIIOWTHERICAM T AL
VRS 2 51T ¥ AL B ER IS TR
L7

WM % A&

A, HHRE

NE TR AR T T R A3 L be s B (RECHR
NETFH), WEFY VN— AM+Y v 7 — 55548
(HEEAET), BLOEEROAIE (HEED
TV —7" D INREAE ) O3 ODEFIIT TV
AR L, WRgE s % 54 L7z, RIRGEHEE,
OFBMICHERICAHZ b > Tnb 2k, @BFE
MERFEOIRAD 2NV &, Ot AL LTIRT
DBNERERER RN EBIRETH L L, @65
DB CHUSICAE R A ik E#E, & L7z, B
AFEREIZERTIC & ) Q4 RIFR T 2 BB O FEHiHS
R, QEEANRE, LHESNIEHEE LT,

B. ZEIffir

X G EATELEFE B F VT KA T S B S B
(S ATE) EXTHEIE L ICT v ¥ AICEH Y AT o n
720 B, TOFEEIXZOMRIZHED S 2 WigE
WIE 12 X > T Tbhtz, BOEMITERIES
H AANERE, TN AFHIE, BLUT—
TR E DT UK L THERILIZ L 2o 720

C. e

SN LiAd % L 725t G120k L CARIFZED B
BEWNE, Fige) A7, BABHRORE BX
OTF9ES N OIET & RN DWW T & THHIC &
BLHEIT S 72 RICHEIC L A BNFAEOEL %
720 RBFZEIZH BN BRGR HIEAHERIR T
e AR e LR R e S OV S s
(KGR £ 2008-03 7)o

D. MRDOFIE (A7r¥ 2—N)

NAEAT) D20, EIREHEHRE (LUTH=E)
wBifiE LER 70 7T AN 2R E IR Lz,
3ODE[MNDONN ADOERIFHNTE S 525, MM A
B (4 80) B X OEEOFEFEIEE & B R

(A 1171 60 53 R) 13fE— L7z BEERMELH X%
fFCIERIE LB E2IT- 720 =L, #af (15
G, EB) 70T A0ERIEE (20 45H),
EBIAHEE (1 N5 H) CTHER Lz, dREICIE
WECTHEALZEF 2 HHETERT S L) ER
L7zo M52 - &I A (85 WM oRiRIcFE
L 720

E. E&7O07 7L

RIEB) 707 T LIMEGREEEN X > T 0T T
A EEEERIEY 77077 AR ENT
W5,

1. KEREEE) A 1 > T a0 T T A

1) ALy kg

MEHR I O 44 2 HI9IS, RRIKFHESE 1L
T, RREALLETF2 L9 A MLy FREE (K
EEOER), X1) ERLNRE IR L 72
PR E T H OB 5 ~ 10 SREEZF % 9
ML 720 S ORI 2 AT L2RTT, R
WX B BBROK T 2 Bk 95 720 12 H o —#
BREHE LT,

2) ok

Hilo ks x Ay 22 L1280, bipx
LRI OEED 5 WIEIRI Y, Fok
B R Y O7DITEOIERAE L2 2 & A
fishz, 22C, BELREFZAELSE, HiE
HEOW L ZMHACE LT, HH, HFISH 2045
BEOBAZFEGT L L2 REIIERLE
(M 2)o FREEIIR} S EASERE LT 20 04 EHily
LNAHHES L L, HIBLZE L) D Hhehsr
flio TEMERZKE K LTHRL (HRTBA 3 EAr
%L Th) TEEREHRSE, BUREROR
TWETHRD S T EILEE)FER~DTE 7 2 B % 0E
WhHZEERDMEERENEZ BN 20, kD
FEHENE SRR O H LN O % 0 CHER T & % 1
ML L7z EENHEEIC O W B E L H 5
WILEBISE DO E IR AT - 720

2. WE)EREL T T T ST A
HEAGIZB W CERE 2 Ehid 5 &\ ) T8I0
BHRGHREIZE > THRMPLE LD 5E60H %,
TN Z R IR BT 572012, FERIGEHO
S ABFZEIC G X T B 2R AAT B 7 i 2
¥ ZZ U T ORBERLIE KLY 77077 A
ELTHEA Lz SOV 77 s g AMIHEDORM



(11)

1. A MLy Sk
Figure 1. Stretching Exercise.

-

+Straighten your posture
*Hold your head high
+Shoulders back

+Chest expanded

Walk Lively! (Feelings are important!) /22

+Increase the length of your stride
+Swing your arms in rhythm with a spring in your step
<Land on heel-Walk heal to toe-Don’t scuff your feet!
=Feel the ground under your feet
=>Kick off firmly from the tiptoe

Attention you: Don't need to walk fast!

K Be conscious of enlarging your walking movement, j

K2 Da—Frr77urs7n
Figure 2. Walking program.
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| Eligibility n =31 |

’ Random assignment ‘

Intervention Control
group group
n=15 n=16

Lost to follow-up (n=3) :
""" >| Personal reason (n=1)
Missing value (deficit data) (n=2)

Analyzed Analyzed
n=15 n=13

3. MRFBOFNE N

Figure 3. Participant flow and distribution of subjects in this study.
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Table 1. Physical and sleep characteristics of subjects at the baseline in each group.

Intervention group (n=15) Control group (n=13)
Age (years) 705 £ 3.2 70.6 = 2.8
Height (cm) 152.1 £ 3.8 150.8 = 4.5
Weight (kg) 55.6 = 6.0 533+ 74
BMI (kg/m’) 240 = 2.4 234+ 25
Systolic blood pressure (mmHg) 1349 * 154 130.8 = 12.3
Diastolic blood pressure (mmHg) 77.8 £ 16.8 76.5 £ 10.7
Sleep latency (minutes) 68 £ 45 84 £ 6.8
Wake after sleep onset (minutes) 457 £ 132 46.8 = 22.0
PSQI (points) 58+ 33 72 % 34
Sleep efficiency (%) 864 £ 39 85.1 £ 438
Sleep time (minutes) 376.1 = 55.4 370.4 = 60.3

Means = SD (Standard deviation).
PSQI; Pittsburgh Sleep Quality Index.
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Table 2. The change in each measured value of the sleep index during the intervention period in each group.

Intervention group (n=15) Control group (n=13)
defference (F value) defference
Sleep latency (minutes) 0.5 = 5.0 (0.15) -04 % 79
Wake after sleep onset (minutes) -63% 70 (6.1)7 38 £ 152
PSQU(poines) o Zlex 242t 05= Ll
Sleep efficiency (%) 04+ 20 (0.81) -05* 50
Sleep time (minutes) —14.8 = 41.0 (0.24) —55 * 488
Means * SD (Standard deviation).
PSQI; Pittsburgh Sleep Quality Index.
" P<0.05, "' : P<0.01. Intervention group vs. control group.

Analysis for covariance (Covariate: Age, Initial value).
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