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Potential effects of sitting- and walking-related worksite physical activity
changes on psychological stress and sleep quality
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This study aimed to examine the effect of modifying sitting- and
walking-related worksite physical activities on the energy metabolism, mental stress, and sleep
quality in adults. Small but significant increase in energy expenditure was observed when the
subjects sat on the stability ball compared with when they sat on an office chair. However, no
apparent positive/negative feeling of comfort level on sitting was observed. Therefore, the use of
stability ball for prolonged sitting may be advantageous to prevent obesity. Furthermore, our
results indicated that an activity monitor-based intervention is suitable for increasing the time
duration at a certain intensity of walking-related activities, such as the lactate threshold

intensity, which could modify the quality of daily physical activity without inducing any negative
mental stress or sleep quality degradation.



M X C—19,. F—19—1, Z2—19,

1. WML DOE &

BRI B 9 B B RIEE) (Worksite Physical
Activity ; Bk & (RIE®) : WPA) DL,
FIRCHEMPE BB L ORE 2B S5
ZEBHIFBENTWS., AT 4 AT—I—D
WAP O HC & FRIZJENTE BN I B REM O 7 FI
BEZ 5D, £0 5 BEMAIEEI Ok %2 M3
T DEBITISEULELHED D Z ERHES
LT % (Buckley JP et al. Br J Sports Med,
2015) . JFEALIGEHIRERT O BEINIE, O i 96 2B
R DK A TH DI ERREIN
THE Y (Rezende F et al. Am J Prev Med,
2016; Healy GN et al. Eur Heart J, 2011;
Owen N et al. Exer Sport Sci Rev, 2010),
F 7 4 AT — T — DAL B RER & WA 3
HRILDPHELEI N TS (Buckley JP et al.
Br J Sports Med, 2015). L#L, —J CH
NIEEN 2 i35 2 S 3T o P RFICEN
HAREMEHE O, LTI2N- T, /ERDPFE
ALIEED TIRFR ) ICE L W Bllo el 06 o

TEIERT 7a—FRRELRD. Tpb,

JiE oo E £ THER THICH S TE D ENIE
BORREMEEZRIET 52 81X, A7 AU —
AR D R R O EAIEEN 6T 5 ETE
FEBTHROBEBICENDI LD LEEZD.
LZAT, AHAEUTFT 4R —) (SB; NT
AR—VE BRI ND) 1, A7 4 AF =
TORME LT TR I TH D HEH
DEEICH 5. FATHIRIZ T, BEHOREB O
arvFava=srZICHEELERR SO
RIEAR D FRRICH 2 & 72 D ATREME SR IS X
T35 (Jackson JA et al. Hum Factors,
2013; Kingma I et al. Appl Ergon, 2009;
McGill SM et al. Clin Biomech 2006; Gregory
DE et al. Hum Factors 2006). L7Z>L, SB
DO B EN = 3L ¥ — R EHNAHR
FEZ RIETEEIC OV T 5 22 T2,
—J5, fEEF O RBECEE) e & Dk
TTRIE WPA X, A7 4 AU = — D778
FNEEI DO EERTHDH. BxlL, IHFBEFHIC
KRS E D AERIEZ S AR OES)
FREEIZNZ D T & T, RFEOSEEICHTD
HEREESOEAmOGELZ E2HE LT
. L, ZoOX)BRBITEESOEDOER
DAREMERAENEEBONTIEA S Z LA B
L ASRMEIR ~ KX EE BT ST
7. FRIREh ORI B 2R MEIR 229 2
L BRET DIATIFEN B SN D0, £<
TERENFIZT2 L b — L ENTRE
B2 ETH Y, HHENE T O RIEE)H HE
IRA~RIFETHELZ AN RIT D72, av
Y RIHELN TR,
UEDXSIZ, &7 4 AU—J1—D WPA D
ILEARMARDEWEE X LD N
TH8E) & A D B RTE B O B E AR B3R T
B HBITIEEZ T 5 2~ 7T e —F
WEAETE BB 2 b NTREMA A b L AR
BEED RO D WPALEREDEL 0D L&
ZHN5. LIRS T, KRB, FEALIEE)
EBITEEI DK 2 OREL Y, ZHETEH

CK—19 (Jtm@)

SNT&E7 M) T TE)] 22252
ENZRXNVEF—HEEBLIRA VXL A L
L ASCREIR IZ R I F T B O R 2l AT, B
RHNZIZRIZRT 2 DOFREEREE L 7=,

2. WMHEOHM

(1) WrofEE2EZDZ LN EBNAN
(AN LVR) BIOEKEGHIEE &= rLX—
HE BRI THELRE L.

(2) BEFLIIEEEBRE O HFIEE O
AN X5 BTEBOEOLERNAN A
AL A L AEE) L RERIC M IET L R
BL7Z.

3. WOk

(1) @ ABME84 (25. 157 1%, BMI :
21.7£3.8 kg/m?) & 2ot 8 44 (26.4+7. 9 k.
BMI : 21.4+1.5 kg/m®) ZXI&L L7-. —i%
W2t 7 4 AF =7 OB b (FH
D C), WHTAKRMEHARE (L ©, FEAL
R B RE L R - THIRD 7 v a v &
7 4 AF = T EEIERRE (7 vy ay)
BLOSB 2R+ E LTRAR (R—10) ©
4 FEOR 12 L, FEALZEE 245 10 4y
M7 & LA —F—CllgiiT L=, HEX
(EMG), PR A A, DEEME L=, EMG
ITFMEEM (SS-WS1221, Sports Sensing ft)
ZREEAT (RA), HERME (10), MESHIFFELT
i (LES), Ml (M), KERER; (RF)
BELOWEERT (MG) (¥R L, 7~10 43 HIH
(2 10 FPR X5 [BIOFH 21TV, 7 B XA 0l
(iEMG) ZH ML, T b %2 FE¥Mb UihiEE)
ELTEME Lz, &5, HMEmRENE
D RIEREE S KAIGHE  (MVC) JIIE &2 1T
W, BT O iEMG & MVC & HLHEIZTE
HAL L72%MWVC 2B LT, B+ o T8k
AHE (M, B, B, W00
Ete) RV L, BIORENT T OREH
MITTHEAIZENTETZEIMNITHELT
Visual Analog Scale (VAS) yEIZ CEM L 7-.

(2) Rk N 2ok 27 4 (21.4+0.5 #%, BMI:
20. 5+ 1. Tkg/m*) ZxfERE Lz, HEOHEM
FTEEERREOIEE AN S & 5 R
7251 BN O ANFIEIZTAUHVA R L
ZB#E N E O HNE SR X OHEIRIC 2T
WAL RE L. 3 ONAFIED, EHEhE
FEICHAL, R—=AF 1 (BHE) kLT
R A A m EXE D0, PEEMRED
(MVPA) & % i A L B e s 5 2L B (LT)
DOIEBFE O OFEE N R D X 9 7ot
A m MAVEZA ALy 1 A A — N — 1T CH i L
72 QLTI A . LT{RBIREf 2 X— R T A >
+30 3L E&E B ISR T 2 X 5 Hor, @4
BIrN : "= F 4 OBEIZ LT St ATH
EINDHEDOEMSr (Ayabe M et al. Jpn
J Phys Fitness Sports Med, 2009 @ METs-—
HBATREABRREANCHEE) k27T AL
HHIZHERET D L 9 Hor, OMVPA M A @ _—



Z74/@MWA%W+%)WAL%E$ A
B9 B X HHOR. LTI AL WPA N ANIFEE
@%FML@%%%W%%TT%QEQE
2} (NL-1000, New-Lifestyle ff) ZfEH L,
BB N TIEHBE O B % FHoR Al RE R IE B &
2} (NL-800, New-Lifestyle #1) Z{#HH L7-.
ok, £HBITFEAHIC 3 BU EORMEE 22T
THEM Lz, d8EIL, %%’$HBHW®
HEFRIEE) (R—RAT 1) ZEHESEO
s B E N ARG (Lifecorder EX4 FORR,
Suzuken f£) (Kumahara H et al. Br J Nutr,
2004) & HWTEHMIT 2 & iz, _UFRT
yf%mthkT@%Kﬁ%& hE il 1 S
B A a7 ol BRI C ol A FL R BE A A B AT L 7
(6¢H0MMQ LA R-R HFRZEE) (HRV)
X, ODFAEGERIEE®E (Polar RS800, Polar £t)
%%wﬁ¢@ﬁbfﬂmt§¢ﬁﬁ%@%
SE9 A & 22, Profile of Mood States 45
%W@wsMwﬂ%ﬁ%Htfﬁwﬂﬁi
B B PR B o0 FEL AR A RS & R A
L7z, BEIR OE L, 38k 0 e L R IRFIZ 0SA
MERFAEZE MA IR (LA L. &R oES,
1999) (2 CHM L 7=.

B, KoL Toa hax, Tk
FRRKFHEAFELZBEOKRBEZ T
DOTHY, #REOEEIZHT - TIL, EHim

b NCHBAIC THFEN R =l 35 L 3
1o, EHEICCA 74+ —Lb Rarter 245
7.

4. WFFERRLR

(1) "= CizFEH Y C &tk L CTLins
;U&fﬁﬁg(wi%)Wﬁﬁ_mﬁ%T

L7z (M 1). K212 4 ORI EALZE
DB L iEMC [EZ R L. A—/L C OfFE
X D4 6 A FHEIX, THY C Lkt

&LTBW%%ﬁﬁ_mﬁ%%Lt.it,
AT T A REEFHIHTIZ TAHR—L CHEH
RF D FE BRI IR L IR %
R U7 R, KEREMIEE 2N B 72 i A
e LTEAENT (r*=0.531, p<0.05). 7
B, ZOR—CERHKEO R IRE FE S 3
BUMVC Th -7z, EBIAMIZE LT, SBE
X7 v v a rOFEBAHESED L
!i;“ﬁiﬁ L/ C k Hﬁ%)( Lfﬁﬁfcﬁ#%mu &)77@73)’)
72 (M3, AFRLY, 74 AU—=27128
WTHF% SB Iz b Z &iE, BHEELRLH
HEMEZFHFITH LR ZRLX—14E
BOLHELZRT Z LS. FhE,
— R A T 4 AF =T O L T
&Ll U O RAE AR THE D 13% 08NSy T
BB, (KEH 80kg D ADBETIZL A (8
RFf/ B X 22 B/ HEE) TK 1920kcal @
THRFX GO EBAE I, FHT
# 3. 3kg DIRNERABREE AR Y 4 2\ T 5
RWEELEZ N, £, ZOAR—1L C
JEALH ORE B ERE ORI, KEREF O
HEIOW KL BES L Z EAURR I N, 7=

2L, BWMVC FREDOAMTHY, ZORED

5 AR % LLis ) R RER (2 B 2 AL RE RS LTk
T A2 ENERBICRIETRHEIZONT
IIAATHS.

EEOF 7 4 AT — 7 AEERRIC IS U
X0 ERMONEZ & DI BERFHEE L OE
BROBGIZE W TEALZBEORE RO
RFEN S % ORETH 5.

78 340.0

ANOVA: p<0.05 ANOVA: p<0.05

320.0

300.0

£ 280.0

HR (bpm)

~260.0

VO, (ml/min)

240.0

220.0

200.0
OCcont  OC 0Cbj S8 0OCcont oc 0Cbj SB

1. QBT OEMPOLAN (HR) S LUBFIRIE (VO,)

BELLC

BEHYC
Yyvay

BAR—-LC

F—RIE T HIBRERE. <005, #p<0.1; HRLCEEHELLT-Dunnett’ s post hocT AMITLLE.

BEGLC BEHYC 1 oviay BAR—LC

150 | ANOVA: p<0.05 ANOVA: NS
! 100
2
2
b =0 *k kx
21.9 23.6
, |
TEE(RA) fE414(10)
ANOVA: p<0.01 ANOVA: p<0.01
150 150 —
) b
- v 4
> 100 100 v]
2
Q
E 50 i * * 50 2.3 *% 7
B R R (LES) EH2HE (M)
ANOVA: p<0.05 7" ANOVA: NS
150 150
’V-T ﬁ
>
2 100
Q
=
w
50
0
BHEA(MG)
®2. 4FBOHEFDEL SO ERE E(EMG)
TF=RIEFHHIZHERFE. +p<0.01, #p<0.05, #p<0.1; EHLCER

#LLT-Dunnett’ s post hocTAMZTHE.




BELLC mEHYC 1oviay  BR-LC

100.0 ANOVA: NS 1000 ANOVA: NS
80.0 80.0
E
£ 60.0 60.0
<
0 40,0 400
s

20.0 200

0.0 0.0

OCcont OC  OCbj  SB OCcont OC  OCbj  SB
EhngiE L0yt
100.0
ANOVA: p<0.05 100.0 ANOVA: p<0.05
*

an.o 80.0 *
£60.0 60.0
)
©40.0 40.0
<
>00 20.0

00 0.0

OCcont OC  OChj S8 OCcont  OC  OChj  SB

-0} =} | el TEEO SRR

K3 ABOBFOELTOFHENERE
T—RIFEHYHIZERE. #p<0.05; HRLCERIELLT-Dunnett’ s
post hoc T AMZTLLE.

(2) 1 AT 3 FEON AN T71E TS AU
W2 B L7228, MVPA B X OY LT OEENEER I
MATFEMICEBERZNRD B, SITEH
DEDERNHERI N (X 4). L, 3
FREDONMNED S B LT M AEED HRV O 5 JE
W By DMK, AR E B/ A I b S i & R
L7i=b oo, N AFERICHR S 754
IXBO LN o Tz, REFHICEEE L 7=
POMS-Brief O FHAVEMERE 6 HEHB IO
Total Mood Disturbance & & [FIAEIZ T
NREPFE LM EEZBD o7 (M5). £
7=, ATNEH FRPR I R U 72 S B AR R
O T SFIEE | K- 12 AJFIERNC 22 O R
NBDOOLNTZHDOD, OKRFZ2EHES5
FICABRNMAFTEMOZERIIRD SN2
Mot UbknXoic, FITEHOEOER
ICE DA ML RAE L OHEIR~D A 72 28
IXERD B2 7208, — 7T, ARAFFE Tl
L7=FEEE D~ A L K72 iE B 58 E O #iPH CTh
NWIEHENWC AT T 4 TR BAERIES 2L
R BHHHRFEHOEE2ERTEDHELE
Z bz,

22000
20000

BR—ZFAY

15000 BT A
S =E2 010N
oo OMVPARN A

pt

wi A | | w7 = | | | _____ <0.01

= | | T = | | Z<o.05

2(TER METs* B

B4 RA—RSAUEIUVBDNAIH T HEREFHREDLER
—ERENRACTCEREICBVWTHARELEMENRDON-E
(p<0.001),Scheffe ‘s F post hocTARERELT=.

600 1 T-A 600 1 D
55.0 55.0 1

@ 500 50.0 A

—

S 4501 45.0 4

¢

= 40.0 1 40.0 4
35.0 1 35.0 A
30.0 30.0 A

Morning Pri. going  Next
tobed morning

Morning Pri. going  Next
tobed morning

60.0 1 600 7 V

55.0 1 55.0 Fom———— B
50.0 - 50.0 A

45,0 45.0 1

A-H
40.0 40.0 1
35.0 1 35.0 1
30.0 - 30.0 =

Morning Pri. going Next
tobed morning

T-score

Morning Pri. going  Next
tobed morning

60.0 600 71 C

F
55.0 A 55.0
50.0 A 50.0
45.0 4 45.0 A
40.0 4 40.0 A
35.0 A 35.0
30.0 A 30.0 A

Morning Pri. going  Next
tobed morning

T-score

Morning Pri. going  Next
tobed morning

25.0 4

TMD
20.0 1
15.0 1
10.0
5.0 1
0.0

Morning Pri. going  Next
tobed morning

B5. SFEDONAIZEITHEERMAN AD L

T-A: B5R-T &, D: 15 D-%1AH, A-H: BY-BE, V: EFR,
F: &5, C: iEEL

Total mood disturbance (TMD) [XTA, D, AH, F, C D5I8H
DEFHENISVOEZFLTELE L. ZxEBEN I ICT
VREIZEELHEMENDRHONT=A (p<0.05), Dunnett’ s
testZHELT=.

PLED XS 3 X0, FEAIEEER L 0%
TTIEEN % Bk &9 5 WPA BRIEOBI BT
BDHAEET:.

5. TR IE
(WFZERFRAE . WFFEr A S ONEEERFE
=)

(FaxER] Gr2i)

O RERFHR, RipHHEBEOR 112 X DN
LHREO IR - ARG, JUINEE -
AR—FRE 67 [A K4, 2018 4F

@ Kumahara H, Goryozono N, Hirayama M.
Morimoto R, Ayabe M. Comparison of
energy expenditure and muscular
activity while sitting on a stability
ball versus office chairs., 22th Annual



Congress of the European College of
Sport Science, 2017 &

6. WFITRARE

(D) MFgefka=4E
REJE H% (KUMAHARA, Hideaki)
R ER T - SRR - R
WFgeE &5 40389367

(2) WFgt oAz
WEE i (AYABE, Makoto)
o] LR AST R - IR T - s
BFgeE &5 : 80407238



