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Student: Yi-Lian Chuang
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Abstract

Occupational health and safety professionals play a key role of healthy labor human
resources in Taiwan. Occupational health nurses can use their professional competence and
integrate resources can protect workers’ safety and health. Therefore, this study aimed to
compare the differences of physical activity and sleep patterns between full-time occupational
health nurses (business unit over 300 employees) and special occupational health nurses
(business unit with 50-299 employees. Purposive and convenience sampling was used to recruit
special and full-time occupational health nurse. Participants were asked to wear accelerometer
(Actigraph GT3X) for continuous 7 days to assess their physical activity and sleep patterns.
Independent t test were used. After data cleaning, data on 16 special and full-time occupational
health nurseswere analyzed. The results showed that full-time occupational health nurses
engaged in higher daily steps (7398.9 + 1730 vs. 6192.9 + 1776.6 steps) and more light-intensity
physical activity (300.3 £ 54.3 vs. 260.8 + 52.3 minutes/day) than special ones, whereas no
significant differences were observed in moderate-intensity and vigorous-intensity physical
activity. Moreover, no significant differences were found in four sleep indicators (sleep
efficiency, sleep duration, wake after sleep onset, number of awakenings) - Our results are
informative to policy makers and administrative officials to promote physical and mental health

of occupational health nurses, for achieving the goal of healthy work environment.

Keywords: special and full-time occupational health nurse, physical activity, sleep pattern
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FRE T pEH

-8 Ly
-~ LHRBEEOTE

L4 EF (physical activity) idp ¢ g B iz o F1 ¥ Redmp hjeigr R > @ A

AV Befs b s 2L b~ 2 R iTiEs (T (Caspersenetal., 1985) 3% £30% % 4%
BiF 5B (exercise): a0 A Fh A L AN L LT E KRR E

3 &4 1+ (Caspersenetal., 1985) » 4pf >t Bt d M e T3 6 T LRES | { 5 pRiT
P¥ O OBCHET EFR AT RBEIRIER AL EDFTLONRE PSR -
PREE A R d BRI SRR S (frequency) ~ B85 B (intensity) ~ 5 B 35 P
7 (time) % ;#6477 (type) *7H# = (Monotype, 2002) - # ¢ & 47 5 % B - & p
KE LSO B S5 AR &GS 34 £ (metabolic equivalents, METs) & &
A %R (low-intensity) ~ ® % % 4 (moderate-intensity) % % 4 (high-intensity) = f&
AR (2271 B HFEPFF LI O ER TP AR SRR o
¥ Rehe 353 ¥ @ H (aerobic exercise) £ fe 4 & & (strength training) (Monotoye,
2000) ©
3 2-1

LAY JE T 5h R TR AN G

VS ok | eETE )

RS <3.0

7T 1.0

BT~ 7R F 18

A 2.9
TS 3.0-6.0

ar 35

A 3.6




S Ak R kA

pofTaien 4.0
(RN > 6.0
P s 7.0
Ry ped ~ Prphde & 8.0
B 10.0
7 % & - World Health Organization. 2020.
https://www.who.int/dietphysicalactivity/physical_activity_intensity/en/

C RELLRERAER

%4 R ¥4 2% (World Health Organization, WHO) £ 4 45135 B % i & % -

PE R BRSO RS T A iR

(=) vep FRe/pxi

W LR R R TR kR Eoxfl (weight-bearing effect) 2 3vp jeigin § &4
Wa b R Bt R RS AL RTIER C F 0K AF £ (lowbone mass)
1} »xdg 35 (Carter & Hinton, 2014) » & 7 s oo F Beor it Rk ch 6 P57 K
B ERER . - AR HBA SRS FFE (421994206 % 0n
=32 ¥ RE 1103+04 fk - n=43) £ {FFEHFIE (FH= =~ 5 X 10 4 48) o
GERFIELE20 B 0 BEFRER A4 G 00K F FH T (MacKelvie et
al., 2003) - ¥ - /A7 dp B gamS (0 = 239) S L - Enat 2 EE

FRE B GO FIRE IS FHLIE L hERE BSHEY S TR E D

3~
A

HFRFOE FR BTN EFT G B RERENE TR A R (Krall &
Dawson-Hughes, 1994) - i 3 # 471457 5+ 23R EpFE § Ed 3 If 0 § 20 s
VLR 5 B B LB A 0 %30 E gt n (sarcopenia) A 2 @ T FiRiE S
(Akune et al., 2014) -

KES B R E S a R e BR M AT o BT

AWF Y dp ga g 2 T A % R #F  (Etherington et al., 1996) ~ #fiE £ 2 if
8



® LR B ig £ (Alfredson et al., 1998) » B 7 RS H SRR § A

(mechanical loading) % 3% #% & — |+ (site-specific) =4+ ¢ (Lanyon, 1996) -

(Z) NWHER/E :

W e e AT D P AE R & SR i3 (metabolic syndrome) s
2% B'% 4P (Zhang etal, 2017) o 32 w AR Y RREES B A SR TR
(PubMed ¥ Embase) # 45 2017 & 3 * 1w g % crfp B = Koo REL 16 hARRE 2
)];Jm SHEMKF L ES T NS EE G f e DRI D & H 40 10 METS
hiweek » P i 3R & TR > 8% 5 R 2 B kbR ERE
(# ¥ 3 > 150 4 48) (World Health Organization, 2010) & {7 4~ 45~ # R% 7 F 3
LR Et R E 0 P E A BhriEER SR 10% (4p¥ 5% [Relative Risk] =
0.90; 95% 7 ¥ % B [confidence interval] = 0.86, 0.94) (Zhang et al., 2017) -

— BT 14 B AT 0 E DRER 4~ 2 S 48 (body mass
index) A 3 FRELMEH DN F HREFEL S WIS L E DL HT L ET
*# 3 #r ¥ 2+ (Ruotsalainenetal., 2015) ; ¥ — & ¥ = A cnf f 56§ & (X Bhg i3
FAE T A0k SR g g N 3T - X R I g A E Al $ e 2 R D

£ 73 M (Wanneretal, 2012) -

(2) fbrgp:

WG AT AT RESEBERRF SRR R Piaartk o - R AL
AP RAE LSS PMERERE (F 1 150 A 4a) (World Health
Organization, 2010) ¥ ¢ & J5 (cardiovascular diseases) 7=~ 5 f% i< 23% (4p
HEe =077,95% G % =0.71,0.84) ~ v i ¥ A }}%’:é* 4 &g 17% (4p ¥

et =0.83;95% % ¥ % & =0.77,0.89) % Ak (type 2 diabetes mellitus)

9



B4 S0 14 26% (A4t Atk 12 = 0.74; 95% 1 4 T A =072, 0.77) 4p# (Wahid et
al., 2016) - T H A F F WRE T RS HH S §BMILA R T R T
LRt B (TH 2RIT) TAAHREAFOF LSS 5T
”}5 SRS o

W3 S HBNLR ROk G Tl TR FR AT L ARk S o F R B
Fous ?ﬁﬁp‘r—g bR E A B R R LA S W P HER S A5
$ooeicd & B~ B Ay 3% (low-density lipoprotein) ~ £ 4,72 F R -k T (total

cholesterol levels) (Patnode et al., 2017) -

(z) PEARRERE :

By OERAITEERRDIMBERE G R BHOERTE ¢ 3
&t £ pEm I (Kredlow et al., 2015) ~ 3 e pER 2c 5 (Kredlow et al., 2015) ~ 5
pEfR 2t ¥ (Kredlowetal., 2015)~*% < p ¥ ek %422 (Loprinzi & Cardinal, 2011)~
E M pER ¢ PR IR 85 03 4 (Loprinzi & Cardinal, 2011) -

S )R e B R 30 R 0L R R A 10 B D "R T
B TRHARER ) FLonBf DApRTE© EEE > GBI APME A
£ 4~ gdsg P 5 - & (Dolezaletal., 2017) - #7 3 { & ¥ a8 & cfsg &

AAM S R (GpRE) A AL FR B DES 4~ R TR

2RI ek (Kredlowetal., 2015) o $$ 22 pER 5 F L o TR B & o
¢ % B k4 (Fangetal, 2019; Tangetal., 2010) ~ 32 % J5 & ¢ (Ledermanetal.,

2019) o 14 A 4r L RLE S ST 4 8 L5 G oecf L SPER TR -

B3 EHOMER R B B R R R G AE L A

10



Hu g AipM cFligthe Boln g » - RAL> &% 5B &EMWEFSOTR
ZFIME 4 (%5 [oddsratio] =1.09;95% CI=1.01,1.19) ~ s & (2 &+ =1.13;
95% Cl1=1.04,123)~ &2 p » (%5 =111;95%Cl=1.02,1.22) 34132887
RELF DI ER T LF DF R Y FRF (38 25346, 2016) - ¥ -

REF UL Ot KRB RO E E S AF LEE L B ORT L
FERMER PR M ERHERM 1 FE0E (% & [hazard ratio] = 0.79; 95%
Cl=0.66,0.96) ~ & ‘asF g Hd & (k&' & =0.75;95% Cl1=0.59,0.96) - £ > 7]

= X %Eﬁqf@_ (:%'K-E_' [ 2014) °

¥o8 REARIAG

- PERR e K

PR AR A e & 430 % R2 - 5 kP FAEHZ A2 - pFRF o pER D 4 B h
p & & (circadian rhythm) #7332 ~ ¢ 3L P9 pien? o [ B~ 74 2 - PRPE Y cha
fe o VETGINB AR NE B 4 W0 o pER I - BAFRROEAR 0 FRAERGEE A S T 4R
SpEFR Pk A T 2hRei# #0p 8 (non-rapid eye movement) % s #s copEm Gk AL 5 TR B
P dp | (rapid eye movement) ; H ¢ 2L dpdp G b v pERPER O A 2 = o

PER ¢ 737 5 3 e Ap b SpER4p iR 2 ¢ Buysse ¥ (1989) & IpERFE A & ¢

220 () FraiBpmERERRASTORTE PR LT Z R TS

i

BB R AN AR~ (Z) B CREREFF L R 3 S PRt B R Y~ pER T

C(2) A R EIREL O SR ERER T ERE-

L

(=) % LpEm Tl
B3 OB B B PR AR~ BERR 0 PR T AR S pEM UG L DT T

7 ¢ (Akerstedt & Gillberg,1981) - 5 + » Fl1 12 2> r»pEpFF 2 - 2> £
11



S X RRAIRE CRF R RE A T T A8 §EE s PER

¢

SRS FEAERL s R R F SR PR (S R L~ penfa) o

PEFR AR | ¢ HEPER OB B T A 2 5

BE MG 0 RILI f’k‘—‘ﬁﬁ?ﬂiﬁﬁ\%ﬁ*i’i’—:’ktﬁfﬁﬁl ﬁ'ﬁ"f‘ 15-20 9%
(Akerstedt& Froberg, 1976) - % + - fin & R FLY § Fld X b pr i o7 £
Wa 2 pEARIATR BPR 2 3§ PRER IR TG 0 M5 epkm E i (R 4P B

£ ¢ > 2003) » 1,4?%,3{* (1998) 2. #2 % 7~ BT > 1 RFL (T 2 pEfR pFik

sl
N

A7 EALES ] )]*Eﬁ?mﬁﬂ?ﬁzm'g B LT b RS chpk
B R FIpE

&5
=
E
far

M 51 1 59 - pF i Bl EMPER R L T LB
B2 PR PR R 0 0 20 TE P APERARE B F 0 (TP o 5 {2ghA
THAPER SN2 | R SR I 78 EHA 3 EE MR LA

P Ey 3 70% (¥ s ez A 51996) -

i&;‘m T R ERITAG X pER € R R A pER (Deep-Sleep) - @ iE K PER
TR RKRBDE R o ¥ 4{(w%> Z_FR Y TR RE T ARG LR B
RAGELE R P RddRPEELEERP DS -Hoa 5282 5o R
@wa%goﬁﬁm@mya;’%Eﬂﬁlﬁﬁ@m%kwﬁé;%@?ﬁ
1 IEHRIGFE . REBFIL T4 2 5~ pld RPER S -

AP A K el I AR AT A BapER R 2 3§ BES
X ehp ¥ 1 7% E# (Bolge,etal,2009) - % R & 744 #2 # 7 = (National

Institute of MentalHealth, NIMH ) »* 1997 & ¥ 4%+ 18 3 79 fk eh =X H iFi6 +

>‘L\

-

B fﬂ]}%?}v’%ﬁ”ﬁﬁay 35% ¢ 2 —g rEXLARTE B Y 3id- XX
PEALG REDAR R EE AR T E 0 A0 § AR IER A
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BA~ER R & AT ﬁ/%gﬁﬁﬁ ( Mellinger, et al, 1985) -
ARG T AR EE T s g PR TR T o v IR s pETEL S PRV R
REEFFR P FO AR RS RR Y B2 P N f TR L
i = 3 A e - Lk pE v R I 5 R4 (nonrestorative sleep) o BE A R €
AR S SRPER I ;]ﬂ ;]w;pi: B RATRIFEL L 2 3 A EAL
FFEZRA L odok - EPP PR RNz A0} fi*ur* & AR
SRR e ARG iEp DL L EEAR o ALE BN LREAR -
ATUPER B i B %% 4 4772 (International Classification of SleepDisorders, ICSD-
2 ) H_H-pEgm 4P BB oA s N R # 72 F#FF2H R L ¢ 454 R (Insomnia)-
PEFR AP B c5e% 2% 5 5 (Sleep related breathing disorders) ~ A2kt ¢ 15§ F il
M e ( Hypersomnias of centralorigin ) ~ 2 # & & {4 p-R & I ( Circadian
rhythmsleep disorders ) ~ #g pEjz (Parasomnia ) ~ pEFR 4p B 018 5 [t 14 5 I
( Sleep related movementdisorders ) ~ g &t g & fo & ¥ ¥ £ ( Isolated
symptomsand normal variants) {2 B;i:ff\fiﬁﬁ ( Other sleepdisorders) % % -
Morin (1993) @ * pEfR p & k3B R AR B R E - pERERPEFRF s pEF 2 1
PRk pF R > JrpERoon s X i ML MR BCTPER SE akEiR o IR LR
BAp (Rt FER At 9 X[ PERFRE RS A REF o ik b ARF chp
) ARE - AR RERER P20 6] pF 5 & L pEF s § e il

PPERGEREET A MK G A0 30 A4 A RF AL B EARAREE LA

pw)

30 & 4 PEFR LS T 5 U Bk b chpE BT RpEPE TR AL A R PR
iF MY 85% 0 A4 A PRI £ T 5] L ]S

(1) 5 % flb s 3Ard 2 JL e o s % M2 [ K 0 3] 5 R b B
AR A E (Morin1993) 5 (2) ~ b= Az - AR A T i * iR
R ER G AT A 4 g R £ L (Fragoso & Gill2007); (3) " ¥ ## % 9%
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Lo EEEAPFERY R BE RN AR AR FRE S EER
kfew %@ % § grpkea) s 4 (Vaz Fragoso & Gill, 2007) 5 (4) i % %
s (5) gz HFA T 3 PR E IR E BV A 4R 2w (Morin,
1993)5(6) M3 A Fg™> ML B¢ g4 TS RARDLE R W R FF o
AR EFERBELAR DT L Bf % cr B 7 (Healey, Kales,Monroe, Bixler,
Chamberlin, & Soldatos, 1981 ); (7) #Je4 R ¥ & F17 H B f# - &2 7R Bastien {v
Morin (2000) #7773 & 4= H L7 Rle~ R FPpER A AT Ap 8 A H A ngd
BRARERIHT Ll adn Il 0 TERS LA YRS o ¥
ANMARPFEAL G nid ke 7 (1) LR  ERALAFLHE
TEFZ HEEEEA A S SRR G2 P f5 0 TTARE R
(suprachiasmatic nucleus, SCN) 2 it # & it > A R {s % ¢ LH TG 2 2 HF & 1E
HHORFL R -WME -FREFERE LA we RS EHT T ERAT R
P LR 2O RO T % o R~ sep R RE W 3 4p B (Barunwald, Fauci,
Kasper, Hauser, Longo, & Jameson, 2001 ) - (2) B 5w @it @ 4 P A AP ¥
EARE  FRFIOBEE LR FRMG AR LR H
d3 ¢ A4 p#is5 (Simon & Vonkorff, 1997; Ohayon & Roth, 2003; Hall, Platt,
&Hall, 1999)-(3) FlA MR FETHFL P FL TL R T REARE R
o AFRE oA P R2F7 284 - FHRPFVLF LT
il

Léé‘m%—_{(i.é’ﬁgb;fﬁ'%\“ﬁﬁWlF;;}}}i LER A B2

A "

% (Leger, et al, 2002;
Leger, etal, 2001 ) -

ARTZE I E R A ERFEB - HARP BT UL AT T INGKFRE
(DA PRAPB R 2 gm0 & 4 R DT 4o » pEFIEE PR ¢ 8720 5 R 5 R
A ZpEn bk BRI M L3 2 e AR AR & KGR B
P o (2)p—PREH =R o R P&q}ﬁﬁfr%\}%ﬁﬁﬁ“ AT FITa iT e
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TR AT O A PER 4 v og i3 ¥ ASPS(advanced sleep phase

I RILE > ¥
REFR, 1F 8P 2 {4 1 3 DSPS(delayed sleep phase syndrome) - (3) ¢

syndrome) > &
AFPRS AR 9 AT Bk R AT F RSk AT F R RN G
et R R R P FIAEE LM o (4) AT EERREL RGP LR Y
2ot AR EARESNA S FS o fockom £ o(5) LR AFE ApER Y
H i pER Lot i~ il R R
) &

® # A phpm it B
WP EGHRE (2010) =7 A48 % PR EFEE (FH "6
WHE (FaE 9 HARESREL ~ f DR E R Wik 4

PE)
PERR B ¢ o b AE ~ ehiEs o R S ACE P

B3R PERL 25 R
(5 % F0 121 p5) ~ B2 Bbbypend 4 b G I0RE  PEREE w7
TR CERIRE o d PR T HN I8 AN R E A A S

s B R A e
L2 b kn R A ol e 4w EpER S 3 6

b

Pl REE
L R e Flpt o pl

PEFR iF E ¥ R B
L R

LIER T RS R & 22 0
PREAERE > [ F 5l R AL
,ga‘gﬁ,,%‘ingﬁ;i,@{ﬁ\n g AN FEF SRS

PEFR, 5 e 3 S
B R

LAAREY S FEREE AL
4 o B E R 2004 %
LY £ %R R RGE 7 RER P

BB R s N E A

L

A

43

2006 # > B

POE S ERBRLE S

(National Health Intervention Survey, NHIS) 2.
¥ chpER Pl (7 3

[ E) chd AUIER S ik B b G (7

P

8 2 pj;‘%)l,l- ﬁ& ’

FEEEh'&sdsir SR8 RS

RiE® (03 6 ] pF) 2 pEmaEE (09
S0P RFANHAEE L RIFT S KRB OEE TSR R e f piek
rF RN UF A e Ho R B EE g i g 5 112
BRI G o

AP Rt P A pER A I
PEFR 3E & %2 5 1.09 (95% CI: 1.01-1.20) -

(95% CI: 1.00-1.25) »
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FrEep TRE? LAPERZ 4 Dby RF (PEREEE  OR=114,
95% Cl=1.04-1.25 ; pER i £ & 1 OR=1.27, 95% Cl=1.13-1.43) ; @ pEfR E &
$ B b %4 1F (OR=1.16,95% CI=1.01-1.35) o * > &l 12> & APk
MABEiE > F B B SRR PR G EE T N o BB A G R
BRI A 2 A R R DR Ry APERETRESY BB 0 A rhIFE SRR A
PEFR B L BN ILT R S 202 REEHE A g § B b G R G PERE L
B OAPER A I EY BRI FR GRS 0 @ PEREEE N RC PRk SR
BoAHELTL S G o EREEREDA LR GRS (FHY12 ] P/ p 1 OR=1.47,
95% CI=1.12-1.93) ; pEfR iF & %’ ek = pERF A 4-8 ) pE/p 2 8-12 /| B/ P DR 'R
# 4 (OR=1.14,95% CI=1.04-1.25; OR=1.25, 95% CI=1.09-1.45) > i {3 ** 12 /]
I p ek %k F @ b (OR=0.77, 95% Cl= 0.65-0.92) (Centers for Disease Control
and Prevention, 2008) -

b AATIE 40%:n B4 - amg pER AT & (Yang, C. M, etal., 2003) -
- PR ER R AF R0 8 424% = B4 ¢ ApED R T TR @ ggi_fu
PRl AR R SRS R PR AR R TR R
SR & B (Vgontzas, etal., 2009 ) « i &4 7 ek B4 ko pER E 2 L4
AL Rk o MBS L EET PRI LEEIIEYAE L PEHE L g5

A SRS G E R o

16
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-~ BEEE R R T KB RN

R TE L R RERR B2 T T 2 o 1 eE TR 1 4K
BT AL SRR LR ERF D e [ R E R L

AL FRBETEE CRE FRrL H o SRRSO AN BT AR
B

R
FE;?F;E WEF o PRI S 1 B IRIFEFE (£ 2-2) -

% 2-2

AFEF T ZEEIRTFZ FEITCJ S e

FaiERe FUpTREEFEY 1R K #er

A K 0-99 4 [100-299 ~ [ 300 4 1z} |- ~#23* HeAgi 6000

| 1-299 - 14 - TEL e 6000 4 T
%ﬁéﬂ&ﬁﬂ”l*

; 300-999 + 14 1 4 2 4 iiﬁwwqﬂgrﬂwﬁﬁt

%1 1000-2999 % |2 4 2 4 T £3 000w e

%1 3000-5999 + |3+ 34 4 « 1A

# | 6000 x 1+ |44 4 A 4 «

. T T O T

https://law.moj.gov.tw/LawClass/LawAll.aspx?PCode=N0060022

TR AR R BE G TS B w4 RERE - TR 24 H
Hiepd ~BHELT TR - BEL 2L KT~ cEP 2L (BRek 2017); i1
E AR R IR EF R G e b T AR S F AR B RURRAE S B R

BERLE - URFEAARTIINE y3Y FARGBEEFEL ¢ 2RME 7103 & R
# IR 69.1% (n=1,706) £ i 2R aFRpMBHEL 7o LAY Ty 0.2% 2% (Fa
AR F A @ 5.6% (n=137) ZFEma 1 A F AP v 2P g

0.7% Texs 4 st nF a7 (451137, 2014) -
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=~ HEA R P Ed - ERRLR
FEIT A R BIFE R (8 H pER R R 2 ﬁff”‘wﬁfﬁ\ K =P AR I e I N
58.22 st iplen 5582 Ak E o Bl REF AR (1=.859,p=.397); pER F X

TR BIRERIZRE A L G ORpER E AT PR 0 (SRS RS B4 LB

P
==

FiRAEHF vy 5 N F P EREPER G ro L 2 48% o

AFTHE SR FE Y LB R GRS RS 0 w8 AT pER
% (Epworth sleepiness Scale, ESS) éhT 5 5 7.9 7 W Fpkm 5 F £ 4 (The
Pittsburgh Sleep Quality Index,. PSQI) enig » 2. T35E 5 6.0 M A f &4 L4p M~ 47
EAGERE 4 (CHQ-12)ESS~PSQI 27 B A jE 4 ~ 1 ek & ~ 1 (FB B 3 ~ ~ JRI*
HhoR ¥ hp M T 5 S5 5 CHQ-12 - ESS -~ PSQI #5927 B & k& ~ 1 e & 4
MEAH -

¥ 3 CHQ-12 2 ESS A%% » 21 (e & ~ BA R Y OF ¥ 4ph - ESS 9.5
o2 CHQ-1225 ~ » 5 »<8gm & (0B A R % K 42 - ESS6.5 » 2 CHQ-1215 ~
FooRRE FORBE a1 (PR F R AL - F 404 CHQ-12 2 {2 - ESS + PSQI #5 ¥
Fep b F o MiEH e A 4T CHQ-12 &2 ESS v AR B A R F R ED

49% -
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Fo8 FEIH%

—FEIRVEFLIHS

AETZEIHET RS TROBGE 2 TERBE 3B FEM M TR
JBRGE 2 g A g A 2 Pk (purposive sampling) < sV i T B4R A4 R
PRRER B IAER G P2ty FOBGER I AR EM N A PR SR
2 4525 A M T EREEGE ) 2P # % A7 E I 24 (convenience sampling)
SREEPR H R 58 2020 £ RBGEF € R 2 T EREGE 0 etk IR
TH 32
PP hRE

AFF AT AR BRI EFYTRELR ¢ P T (R
201903HMOL4) » 5 = %02 & o % S 4 5 & A L wib b L4 > 228 E 157 4T

- TP SAE (BT EP AT ) e

HEmE AT
EREEEBEEARATZ SUREEERE Y

BHRE =REE

(N=20) (N=50)
RESNFE R SRS SEEE

(N=16) (N=23)

BNER BYER
N=O) [ | N=2)
\ A Y
BEMADT 2R EE EAMAD T ZEREE
(N=16) (N=21)
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(ActiGraph, Pensacola, Florida; 3|55 GT3X+) » ™ Z iy 7 3 7 4% p ¥ 2 52 L8
mEE A PER T H R B A 46ecmx33cmx15cem 2 E 19 5L R E L K

T - 2t kRS 30 A4 Bokonk o RAREL Y 2 A P AR

N
N

BT p e RiEET o FTRELELI S SR Fes P E P L5 E 10 IS
2 3 »xdcy (Grimm, Swartz, Hart, Miller, & Strath, 2012) - ## 3 € 5F 1 $ % ¥ 45
b= e P RONER > BRI A A N FPEIN ARG A E 2 B &
AR AR E DR AR D aliciE e § RARITE B L e s E (Ward, Evenson,
Vaughn, Rodger, &Troiano, 2005 ) - 2773 ¢ 2 XA 7 ¥4 G802 (¢ Z X PFR)
REFRZ Pl R R RRE BF RS IMMERFT O AR R FERE S
HehEWEEE 2l

ActiGraph 4vig 2P| € R E 7 d  Actilife #t48 (6.0 %< A) > 2| L W& € 2 #icdy
AFE 3 0L 60 48 5 WEE (epoch) ke sri#zd € » UpEL 7Y 2 t (Whitaker, et
al, 2000) » % #7F L REE B 50 B 2 B R o T
1. =% B LEd (LPA) (1-3 MET) :100 ~1,951 count/minute
2. " BR%REELHMES (MPA)(3-6 MET) : >1,951-5724 count/minute
3. B wREREH (26 MET): > 5725 count/minute

FOEMER 2 AL R REY 2 bt @ R R e FRER A i dp 1) PEAOE

S\ PERAPET o~ pES BFALAR k S BT L 2 7 T R e o

=~ - PR EEL
1995 Wang  (2013) #13k3teh= piEd et 0 AT 6T G A = dhhe
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O TESEESEr TR F

=~ HmE S
AR RAET fp2 & T 4 2 (independentsample ttest) kvt gl Bzt 2 T2
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- E#
FOBETIOE L 3013 R (R L 459 ) LEmGET 08 85 4007 & (K

#1739 %) -
-~ 1 ’;F
FOBETIOL FEF L 096 £ (HEL 064 &) BBBMETIO (v T L 7.49
£ (#4903 %)
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% 4-1

BATHEAFZ AR

AR FEY ¥
T 3od (i £) = 3ol (e £)
P 39.13 (4.59) 40.7 (7.39)
1ieEF 0.96 (0.64) 7.49 (9.03)
i3 162.5 (4.3) 161.5 (5.9)
HE 58.5 (10.3) 64.8 (14.3)

ESNERY
FOBGES THEL 0444 E 16 4 (161009%); B BBGE T {25 2 4 (b 9.5%):

L4518 A (1 85.7%)» A avigeni 14 (ik 4.8%) o

sk

v OBIER
FOBEBFRRGEY 0 ¢ 45 13 4 (1 81.3%) > A% : 34 (it 18.8%); & B
AP Y 0 2 455 15 4 (i T14%) 0 A5 5 5 4 (i 23.8%) 0 # i i 1
L (i 4.8%)

= > 1&%&

FOBEY o1 R EEE L 524 (1 125%) FIET /- HF 1 E

14 4 (it 87.5%) ; & B

=2
33“‘;3\%
™

AR LE™s L 1A (iF4.8%) 512 s
T/- 4B 1519 4 (i905%) 0 A s eni 14 (i 4.8%) -

AN ‘;"ﬁg_)i
FOBGE? > KTARE G /2B 134 (:81.30%) F ¢ B TFH 0L A
BLg 34 (-188%): BBBGEY ~KTARLAF/L LG 14 % (b 66.7&)
BPBT G 2 4 (b 9.50%) A LG 4 & (i 19 %) A AmEani 14 (i
4.8%) o

1~ BERE
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FABEY » RARELMAT 1 4 (1 630%) 2 RAIE A LG 15 4 (i
93.80%); % BRBRE ¢ o A G R A MG 0 40 FA[E A 20 A (ik 95.20%)

7 i i 14 (fk 4.8%) -

% 4-2

BT IR F Y

9 RE BRRE
Tiof (FE4L) T30k (FE4L)

A

7 0 0% 2 9.50%

e 16 100.0% 18 85.70%

* aesg 0 0.00% 1 4.80%
Yo 4FHE A5

© 44 13 81.30% 15 71.40%

4 (@ ZapE o~ &w) 3 18.80% 5 23.80%

* Aesg 0 0.00% 1 4.80%
i f’v%‘; [l

KL A 2 12.50% 1 4.80%

E@B LT[~ 4R 3 14 87.50% 19 90.50%

* Aesg 0 0.00% 1 4.80%

¥ ARR

- YR 13 81.30% 14 66.70%

® ¢ OBRULT 0 0.00% 2 9.50%

L 3 18.80% 4 19.00%

* Avig 0 0.00% 1 4.80%
B ik £

W R 1 6.30% 0 0.00%

gpA e Al 15 93.80% 20 95.20%

* Avig 0 0.00% 1 4.80%
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Fo8 FORELLERGELHEHFEAPRRIGLIRIR

AEIRIRPFORELERBE LIS E AR AL RN RipL 430 ¢

74 PR TS (%)~ PERAFFR (A 4R/3 ) »pEIS HRAR R ch R (A 8/3) R’

B pE=c e (/2)F pHhscoimn k DMER (S48/3) 7 BR VSR (44/3)

B R LMER (M) R FRARELHMESR (SA/X)E 9 odeT A 439757 0

- pEAR p &

G BGE T 3EpER LS 5 96.0% (1R £ 4.19%) ; % BREBRGE T dopEM oS 5 95.7%

(&% % 3.1%) -

v pERRER (S4/3)

I

Fr G BRGE T PR AP L 4450 A48/ (R £ 86.2 A 4B) 5 B BRBIE T ok
FUAFER 5 4466 ~48/% (R 422 A 48) -

v PR KRRk R PE R (4 4/R)

In

FOBGET 30 pR{S LA A PFR L 160 A 4/% (R XL 127 A 4) 5 & B
BGET 3o phis R R P PR S 183 A 48/% (R £ 159 4~ &) -

o~ REEMEEK (R/X)
FORETORF LML 39 /2 (FEL20=); BRBEETIORT L
i 4l=/x (FREZL 230

I~ *pH&
FOBET R P B 61929 % (RFAL 1776.6 ) ) & RSET 05 p ik
L 7398.9 % (i % 1730.6 #) -

A ERRLWES (FE/R)
FOBET R R VRER G 2608 A4 (B X 52.3 A 4s); B BEGET 05
PiEs R LRSS L 3003 A48 (B £ 54.3 A 48) o

=~ PRREMER (S4/3)
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FORGETIOP GR DRES S 150 A4/ (BB L 00 A4) BRRET S

Vg R U RER L 224 A4E/x (BB 149 A 4) -

A BRARELVHES (A4/3)

BOBETOF A LAER S 06 A 48/% (B4 16 448); LRBETIHG

kL REDR S 04 4 4/% (BREZ 07 A~48) -

1~ "RBRELWEE (F4/X)

FOBRIION 5 R DMER S 156 A4/% (REL 01 A M) & RBET

FaREREE S 227 2 &/x (B Z 151 4 4) -

% 4-3

FE 5k LAY E B 87 pER T s 2 RIR

FHRE B BRBGE
Tio%k (L) Tiofk (FFL)
PER 3 F (%) 96.0 (4.1) 95.7 (3.1)
PR PR (A 4/3) 445.0 (86.2) 446.6 (42.2)
* BT REBLTR % ch PR IF (A 48/ %) 16.0 (12.7) 18.3 (15.9)
AREFFEA<EK (X/3) 3.9 (2.0) 4.1 (2.3)
£ pHik 6192.9 (1776.6) 7398.9 (1730.6)
ER VSR (S4/3) 260.8 (52.3) 300.3 (54.3)
PR LA (S4/%) 15.0 (9.0) 22.4 (14.9)
B LHER (S8/%) 0.6 (1.6) 0.4 (0.7)
PRNRLHER (A4/3) 15.6 (9.1) 22.7 (15.1)
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F2E FORERLRREINEFEIARAIEL LB R

AELRERFOBELEREER AT FRAML MR 1Wj 4 440 7 T ER
TIEEFT LB R E S n] SRR S T ERR s RTARR B ARIRE 93T o 4o
T A 44 o e

-~  pEROREF
B EATRINESET - ESMtAE 5 0213, 54 B 5 27.037 gk
BEtp B=0.826 0 A& S F R i HBGES B BREBGL SpER TS LY
BE LR (96.0+4.1%vs. 95.7 £ 3.1%) -

v PEERBERT (S4/X)
B EATRINESET P H St E5-0067> pd &5 2047 Fk
REtp B8=0947 0 A& B F R o s N BGE S B BREBRGE PR PRI
A F LB (445.0+86.2 4 48 vs. 446.6+ 42.2 4 4k) -

v PSR FR R R (S 4/R)

In

WA TR PSRl T o 2- B St At @5-049 fd B 5 34002 £k
BMFIL D B20.638 0 A A AF K o S NS & RRINGE o PEGS AL
g PR BE LR (1604127 A4 vs. 18.3+15.9 4 48) -

B REEMEAK (/%)
WA THR SRR T o 2 B St b @5-029 fd B %5 34346 £

MFR D @=0777 0 A A B KE  dd AR B RIRGE T I PR e

A EELR (3.9+£20% vs.41+23 =)

i~ &p

F

S
WA THRENEEHET 8t s 25-22360 pd & 5 33.031> k&

MFILp £20.033 0 A HIF K o B GRES L RBE T B BT M F

AR FHRGEOE P A F O B RRGE (61929 + 17766 4 vs. 7398.9 £
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1730.6 %) -

A ERRLWES (M)
B EATHRIDEEET > E St 5@ 5-2069° pd & 5 3199 gk
BFM p £=0045 0 AR > e OB BRI i sh R IS B
FHFLR RORE IR SRS R Y MOt L BBGE (260.8+52.3 4 4 vs.
300.3 + 54.3 4 4a) -

= PRBREIWER (HH/X)
WA TR TSR T LSt h E5-1.866> p d A 5 33529 gL
REM p E=0.089 0 RF A F KL > BFOBES L EBEGESY 5 R S
B4 BEELBR (15.0£9.0 448 vs. 224+ 12.9 4 &) o

A RERBRLHES (MH/3)
B EATHRINEER T - B Mt 52t 5 0647 pd B 5 1909 E
REM p E=0481 RZXEF KL ZFOBES L REGESE B R P
24 BEELBE (06116 A4 vs 04207 4 48) -

1~ PRBRARLHES (AH/R)
WA THR TR ESamta @ 5-1775> pd B % 33.391 X

BEM P E=0105" AZAPBF LR > PFOBES LREGESY 35 R P

g

A7 BFALE (15.6+9.1 48 vs. 227+ 15.1 ~ 48) -
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% 4-4

FHGBELERBEL YA E LR 2 LR

FHmE L REE

T 3o (k1) = 3ol (1) t fd R P i
R e (%) 96.0 (4.1) 95.7 (3.1) 0.213 27.037 0.826
REFRPE I (4 48/%) 445.0 (86.2) 446.6 (42.2) -0.067 20.47 0.947
» BRTS AFOLAR K R PR (A 4i/% ) 16.0 (12.7) 18.3 (15.9) -0.49 34.902 0.638
R LA (K/3) 3.9 (2.0) 4.1(2.3) -0.29 34.346 0.777
FpHhE&k 6192.9 (1776.6) 7398.9 (1730.6) -2.236 33.031 0.033*
ERAR LSS (A H/3) 260.8 (52.3) 300.3 (54.3) -2.069 31.99 0.045*
SRS (A H/3) 15.0 (9.0) 22.4 (14.9) -1.866 33.529 0.089
REHALMER (A4/3) 0.6 (1.6) 0.4 (0.7) 0.647 19.09 0.481
Y RHA LSS (/) 15.6 (9.1) 22.7 (15.1) -1.775 33.391 0.105
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W s (1996) o A A TETE grF o F 1P AT

£.5 (2016) o /KB EM £ LI BARE LB HFEZE(FNERLH ) £ A F
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