Rzt 88y ~F (27 )
National Taiwan Sport University
WAL LS

P EEA G BEAY RGN R
THE COMPARISON OF PHYSICAL FITNESS
BETWEEN THE MIDDLE-AGED AND
ELDERS WITH AND WITHOUT A HABIT
SWIMMING IN THE MORNING

T BN Y T



#e nAR Y REAG BAYRMEL VR ENE XN
Biern L Bl A AART A ST T e
BERRE 422 FERF-BPY
oy o2 ifgs dh RS RABAEE L
&
AETARLEFG BAVR Y L ELLMURR > REFESY fen
L& AR frRiES wﬂ% AR LB M
$P;%£éﬁbéiﬁ’ﬁ%éﬁﬂ EHRARLERRES F frR AT
X

*Tn'i

s @ RER ﬁv‘k{#ﬁiﬁ &N P ERE= L
RS ( LHES vvurtd C FHARBE SR A
#E L) RRAAD > THAENFEEAP - F 3 IR -HFFRREHLFER
PR AL EMEL T RL LB .
Rl S
-~ F 3BT (2=7417p=0.829) BT - LA ERGLF I REFLE o
SR (BMI) ~ < EWMHEE (FHR) ~ - AEFRAE (ruatd )
RIES® TO8L L JRFEHDAEHFLE -
CEZABEPRRT oL R Y RFEoEEERE R FE R VR BT B
RraAraRREdGe g REEHES B F T06L B I RFEER T L
BLATREMABSHA N EPERTEFEF e g Rt Ed e
oS o
T B AR BRI, BRI RFEoEEE LR AR BT B
RHAArRRERER e, BREEh s 2 F Ti0dki B L R%FE ‘ﬁ%*
FoiapRAeewA i hEPEENEREF e g 2T

Bd ¥ o

‘-v-'
XH'
ﬁl
'h-l‘
xM *:mk-

Av\ﬁﬂ°pil‘

4

i

LR EAET ERHFAED pMET (r=735; <.05) » = &%y

Ry
i
I

A HEABRRABRPLRERETR BETBREHR B -



wl

»

BYReEEL
oM BAVER CBRESVR A ET 2

II



Liu, Chien-Chang (2008) The comparison of physical fitness between the middle-aged

and elders with and without a habit swimming in the morning. Unpublished master

thesis, National Taiwan Sport University, Taichung

Abstract

This research is studying the elderly physical fitness status, compare and find out
the physical fitness difference relations of the elders who have exercise habits in the
morning and who don’t have exercise habits.

To compare the physical futness of different exercise habits in middle-aged, three
groups of subjects were recruted: A The elders who have regular 30 mins swimming
exercise at least 3 times per week for 3 years. B The elders who have regular morning
exercises. At least 3 times morning exercises per week. C The elder who have not any
exercise habits. The physical fitness status werer measured by body composition (body
composition, muscle-resistant power, flexibility and cardiovascular fitness level,
VO2max). The data were processed by descriptive statistics, chi-square test, one-way
ANOVA, and compare with Sport Affair Council physical fitness norm patterns.

The results were as follows:

1. The age distribution of three froups should be no significant difference.

2. The drerage “F value” testing in body mass index, sitting in the former bends
(flexibility), one minute sit-ups (muscular endurance) exhibited no obviously
difference.

3. With significant difference of agerage of “F value” testing in three minute-step test,
the cardiopulmonary function index of A groups was much better than B & C groups.

4. With significant difference of agerage of “F value” testing in ¥ O2max test, the
cardiopulmonary function index of A groups was much better than B & C groups.

5. There are positive correlation ship between three minute step test & the ¥O2max
test (r=.735;<.05).

6. With the reliability test of all physical fitness test items, post-test and pre-test are
completely relevant.

In conclusion, the cardiopulmonary functions of middle-aged people with
swimming exercise at morning were better than with land exercise at morning.

Key words: middle-aged and elders physical fitnesS morning swimming habit morning

exercise habit maximal oxygen uptake
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ok
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$ 1§ F R AR

AL RER TR R SRR RS E S F R
B R kRS E A E I T 0 JI* SPSS for Windows 12.0
- g | B S A

.

-~ PR gk LT R R EBMI) 2 P
it oveat A AR A (- A A B R M R oA ) d B M o (&
A ) g (2 ~8FKF) 5 (x#%35 £)
Bl 208 B 0 %Rk SRR R

I s ¥z X BE AR E&Y XAk EERE R - H

A
A
ol

% ( Chi-square test) &k & (7 %3+ 4 % » ¥ % = &
sk i i o
st Bk AH 3 %R L 172 (one-way ANOVA)

Litet@F AL ELFoLE EHFHE

oo o 4 pe X 2 ((Tukey’s method) #F (8 4 & o

W
il
U

~

T

o LA S LM A RS R AR
F ER &AW P M

I~ A RESEAARE ST RS ARG R R RE P DT
ROGOR e

KA a=.055 B F kB o
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ki

1% %5

<

W T

#=
-l
pid

=5
fuge

.
= »
o

%

~
7
\\\Xr

G & 4k 5 45-65K ¢

ESS N

<

"_El)’é. A A ’ %f{:x

<

- | I -

ESl RN A W
58 3 5 166.42+5.57 2> 4~

EREEAAFTHR (0 24-1)

R

A

-l
gLl

45

w0 N

LR RPN £

- E S ERFAFTR

T

T S
B oE EEFERE
Bloo W A 4-1-1%F 4 B
AR T o E 8 04 52.58+5.714% o

SN
= ke
N
W &Y wm

ok
-h_‘\

#

A R

—
=

*

T E L T70.04+£6.992 7 o

F4-1R FH E 8~ Ly 2y e AR F R L
in W) A i T o E # T iox gk i A
. (A (= %) (= 17)
B AR 8 50.88+5.14 168.13+£6.40 67.38+9.20
B iE 8 55.75+6.07 166.38+3.38 70.88+£5.92
& F B e 8 51.13+£5.17 164.75+6.56 71.88+5.33
3 e 24 52.58+5.71 166.42+5.57 70.04+6.99
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W

HBAERTHELEG LR

T ™ 0w+ 2 # % (Chi-square test) ¥ 2% B F 75 &
s . B

REd 2o g REFGeRAAPFeeedpgild:i L

B oo+ 2 4w (y2=7.417,p=0.829) (4= % 4-2)> B+ = =

F_L
gt

A2 R TR BA T EZ B R FRLER

T
KR B AR B E ERECE Sl x2(piE )
46~50 4 2 6 7.417 ( .829)
51~55 1 2 1
56~60 2 1 0
61~65 0 3 1

*p< .05

39



YR EE R LR
- PR R G (BMI) R E B R R
(=) 8§ &4 % (BMI) #l £ % % f1 3 &

v A 42- 15 T E L KT HELAES 0 BT
to Rl B T 358 5 23.77+2.46 5 B 2 UM F R 4y B £
T o 5 25.63£2.13 ;5 g @R e PR kR E TP
B R L (0 %4-3) o
24-350 W F £ 45 % (BMI) #l & 2

2w . . ¥ 4

BA R 8 23.77 2.46

B E e 8 25.63 2.13
EER 8 26.66 3.50

& e 24 25.35 2.91

2

CEEFHA L ERE R B oE REEFERE 2P LR
PR AR TR LY RFE S AL F LS (4 d
4-4) o

34-45 4 T £ 45 % (BMI) ¥ 715 & B & & ¥ 4

( BMI) S pd R EFTBEETS 40 Fk T K FE
K 34.28 2 17.14 2.24 131
2 g 160.47 21 7.64
@ 4o 194.75 23

*p < .05
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AN

S ) YR F R4 (BMI) &84 ¢ 4 0 R

PEH Y FREEFEMNMARE s ERFRER 28 8 R EEHFE
W E &k (BMI) 2484 §90% 2B ¥ % 9 & 7 &4 F
Tk, R ¥ : (&) FoaE&EF e R (4
c4-5) o o E B K 40 T

L 4-56 % F B 4 8 (BMI) 2 a % ¢ ¥ B 4

-

I8

oy P T e g ¥ e ¥ oA % &
~22.34 i i
22.35~24.09 [ # #= ]
B oA 23.77 24.10~25.34 i
25.35~26.98 #E
26.99~ i £
~22.34 i i
22.35~24.09 o
B i & 25.63 24.10~25.34 i v
25.35~26.98 [# £ ]
26.99~ W E
~22.34 i
22.35~24.09 il
£ E R 26.66 24.10~25.34 i v
25.35~26.98 [ # £ ]
26.99~ £

2
(E = @ 27 /2 8 )

BB A e Lo R bRl BT oM 523,77 R4 ¢

¥ HS1I-55K 2 % st o> T 3 0 dE £ s 0 B B A
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PR PR R AT EG n AR

CERE R e PR TR AR €T dk 525630 2L ¢
FHSI-SSA e S o T a3 fetsn ¥rBR
e Al TP T e R RS

AR EER e P T R AR E TG 26660 2 M4
g51-55k mFEa ik TREFTNHEESL HT AR

L@k e R T L MR LN BE AR

A NI I G (O S T B i S U

- ) - A s A B R Az KRR R R T R

NI SR AT T R BT SN N CRE S A 1
7 (A 4-6) 0 BB - A& AR PR oAk BT 5k
24.13+£3.68 ; R & = - A~ 48 By B PP PoAs kR T 30 G
21.75£7.16 ; & & & & - & 4 & % R oAk pl & F 358k 5
21.13£6.37; 1V = et Bl 9T 7 B dp4p 3 v BB T > 7R
R E E S e o e d w4 g B F TR 2 AR o

o 4-6- 4~ & By R R4 o] 4
K| Ak T 3o i o £
B AR 8 24.13 3.68
B iE e 8 21.75 7.16
#£ F H e 8 21.13 6.37
& Ao 24 22.33 5.82

(8 = @ %)
Y- A AR R A R E SRR R RER S

Al s BRER B g REFH X P AR A AT

S
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AR R R E N TOEKLRETKRFE AT FLE
(40 % 4-7) o

F A4-T— A & By R PB4

N
I

H 7]+ % 2 ko 7 &

-—Av\ﬁ_
B oM oFe T S fd R T BT fo FR oL BT R
oAz

K 40.08 2 20.04 .569 574

R 739.25 21 35.20
@, e 779.33 23

*p < .05

(=) — & & & % W R & fg | & € ¥
EREMAE - RERFRER 2B g R E2EFHFEez 2L R AR

b
=
A

=

- A R R As k B O0E S BB R T BT - A& kR
e e R OB W A (e )R T B R % (44 4-8)
“BAE - 2 & B R PR A kRl T Bk 24130 &2 88 4
€ ¥ HS1-55Kk 2 E s THEE R LR E R BT R
KA I R = o B
“BROE e - 4 AR PR A kRl R T 35l R21.75 0 & a4
¢ FHS1-55k 2% s e T o | fd % T BiE
K T A A B
vEOE B - g AR P oA R T ks 2113 &2 W
L g51-55k mF HE R THEREELEL T &
o NN T RN B L A
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F04-8- A AR e PAs B M 4 ¢ K W R

g 2P T ¥ W e ¥ HI oA 2 s
~14 F 4F
15~18 A
B oA 24.13 19~22 ¥ i
23~27 [ 24 ]
28~ % W
~14 * 4F
15~18 i
B i e 21.75 19~22 [ &3]
23~27 a 4F
28~ % W
~14 FF
15~18 A
BE B e 21.13 19~22 [ ¥ 1]
23~27 % 4F
28~ % W
(E = : =)
=y XD PR E R R R
(- ) & Z = %3 R
BB oA BRE® 22 g REFR =22 (4044-9)
dE B P TR LN
BREMAEL EHH P E T 5 2675+£12.32;
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B
(i}
bis
|
h
3
el
e
B
=
ek

£ T o @i s 23.75+11.06 ;
gt R B T 3o % 18.75+5.92 ¢
bz e R @ AT O RS E s BROMAEL KA R

w2 X ARERERE AREER L EZ

E=)
]
T
(i}
P
|3
e
h
A
4
|

|

e w) ke T g g oL
B oA 8 26.75 12.32
B i e 8 23.75 11.06

EER 8 18.75 5.92
@ e 24 23.08 10.27

CBREMA R BRER B g REFEH L AR & TR
P I o B Y HRFESAERE FLE (40 %4-10) -

24-10 T g » $H 55 % B ks 74

A .

o T 4o pd R THT 4 FREL HIFE
ks

B 261.333 2 130.667 1.26 .302
g 2166.500 21 103.167

K o 2427.833 23
*p < .05

(=) &+ oL §Fw R

BREMAe s BRESH 28 g REFH 2= s Pa
oML ¢90& S F ¥ R IET LI HE S R E Y
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s

(e~ ) b &K F 0 R (402 4-11) > 8 & % 4

24-11% F R » $ 2L & F W R4
N T ¥ ¥ HI A% s
~12 * 4F
13~18 e
B oA 26.75 19~25 & i
26~31 [ 24 ]
32~ 4
~12 * 4F
13~18 oA
BiE e 23.75 19~25 [ &3]
26~31 a4
32~ 4
~12 * 4F
13~18 [# £ ]
FaEGES (NN 18.75 19~25 & i
26~31 9 4
32~ 4

(E = : 2 4)
R FEA e T PR 2T O 2675 2L €W
WS1-554k 2% 5 o T3 E AN LB FER B BR
AR AR AR YA R TE R B
R E R e kX R w § R E T G 23.750 4L g

BS1-55k 2 % s > T E RN H I Es oo BT
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F e AR 3 BB E o E
CE R EER 2L T MY PR E T HEE L1875 24 ¢
51-55%«‘.33#1‘3’?33&“@’ii’—::i_‘é%%?vfﬁ'éi&’f’i«ﬁﬁ g
EEH LR R HLEE

bz e AR 2 A F AP E Rk 2P R

ook e 2 S ndbt o BRESR 2§ %2 0 gag

f

“~

T TR G S
oz A BE R E SR
(=) z28%FHREE*HI R

CBERMA L PR ER LS ERAETR B B W oat

dnBcAR 3 v A Ko D R RN e WA 4y R T
g 3 71.35£8.355 BB E & woo Woafd 4y il 2T Bk
= 58.98+4.75; ® R @ H o a4 dy BRI E T B
52.24£6.92 > 1+ = et Rl T @ B AR T RE T 0 BR
PRl s W oat 4 b K L RERER R BREE

e i % = (4% 4-12) o

% 4-12= A~ & % rp Rl £ %

o S T 35 K = & L
B A 8 71.35 8.35
B & 8 58.98 4.75
& E P e 8 52.24 6.92

@ o 24 60.85 10.39
CDABE IR R T R R A R

DA B ERRFTHERLESTRFESDE R F KR (0L
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4-13) -

2 4-13= A 45 % 1 H 71+ % B kA 5 &

= A BB _J_’—‘sff- pod B —‘I’i';’l—ﬂ:"%‘ff' F# = %E%'H—

o /7 1503.37 2 751.688 16.06 .000**
B p 982.86 21 46.803
@ e 2486.23 23

*p< .05

- H e 2 (Tukey’'s method) & 7 ¥ {8 f& >
By BRERE , g 86 ed oF T ik
% Fio i B0 % K (40 2 4-14); B M@ & &2 &7 & R & &
T o L B Y RFEBSAEEFLE D AT RBRFMNALRE
o W gt dp P R ERF @R e g AR S

BREM oo g ltdhes gpiild.

fos
Yo

i5h G
=
o o

e
=

F4-14=Z &~ 7 P E iS5 £ R4

(1) & = (J) = %] TEAAAT) HFEF OHFE
B oA R BE R 12.37% 3.42 006
EER 19.11% 3.42 000

RE e B A -12.37% 3.42 006
EE W e 6.74 3.42 168

EER R B A -19.11% 3.42 000
B iE & -6.74 3.42 168

*h 05k B P en T 3e g ROl F oo
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)z amE R EERL ¢ FE R

#4-15=2 ~ s 7 I ML ¢ 4 v 2

ol

£ ) 4 S ¥ e EA - u G S
~49.18 * 4F
49.19~53.89 £
B oA R 71.35 53.90~58.82 I i
58.83~63.83 9 4F
63.84~ [ x4 ]
~49.18 F 4
49.19~53.89 A
B E & 58.98 53.90~58.82 ¥ i
58.83~63.83 [ 2 4]
63.84~ (% 4
~49.18 * 4F
49.19~53.89 [ # £ ]
#E e 52.24 53.90~58.82 ¥ i
58.83~63.83 2 4F
63.84~ % 47

BEEMEA R BB E®

N U R |
TR e WAt 4 dp B 00E 5B B R T R
B 8o ¥ A (A4 ) o o E

SN N RN R A G

Kite

B = A4
T o w4 4y Kk
5 (40 % 4-15)
ip BRI E T

27135 2 4 § ¥ HS51-55/k % st 0 T30 B R
#E B HFREFEAL A it b RB R
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CBERE R o= A E R (e a4 d )R BT ok
FORCS1-55/4& & 8 s i T EF o
B a4 g F ot b e
CRAEE R L = A Y (s e dk )R BT 0k
ShREFHE xR THERY L
a0 MAARAEER Lo vt B Y bt o#
ml ez = amER (WAt dg ) BETEER
T gV REE A2 RFERY RGP LR

|

\

s R A EEFRREREE R
- ) K+ &HF EopE Bo4p 3O

CEEMAE S ERE R LB oa REEFRE A ES
EApT R AT BRMEAE KX HY

% 44.95£10.19ml/kg/min; B B & & 2 & <~ #HE 3 & P £ T &
Bic 5 32.08+6.05ml/kg/min ; & R & & & N

T 3 5 27.79+£5.27ml/kg/min > (4 % 4-16) - 0+ = &
bRl @A R BEMAEERCET R A
oo X A RERRERE o RRAEFH E LS

% 4-165% ~ % 3 £ p £

bW LodK T35 K W ® A
B oA & 8 44.95 10.19
B OE B 8 32.08 6.05
£EH ® 8 27.79 5.27
N 24 34.94 10.33

( E = ml/kg/min)
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% 4-17%8 ~ % 5 & H 715 % & &~ 47 4

b4 #F R T qe f R T g FhRTL OHFE

o R 1275.18 2 637.59 11.34  .000**
o p 1179.86 21 56.18
A 2455.05 23

*p < .05

24-18% ~ %5 23 8 5 £ &

(I) & o (1) e w] TH iR HBREFE O HFHE
Bk e BiE e 12.86%* 3.74 009
£ E P e 17.15% 3.74 001
BiE B Ao -12.86% 3.74 009
£ E B e 4.28 3.74 530
S B oA e S17.15% 3.74 001
BiE & -4.28 3.74 530

%4 05k 1 T ke X B OROHE o

& - A 4 ez (Tukey's method) & 7 F {8 v & >
Br RRFR XA e BREH 2 aLEt2Fd 6 ed o fF T i5i
B L RFE A F KR (odd-18); B RS 6 o g L tiE

Fo T ol L P L HRFELAEE T LE > A PR AEA R
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oM A P MR R E R e R

(&
ks
&
atl

Boed RREER LS g R Etdadh e ap gt o

—_ i)

(= )& <~ #%F 35 ¥ P £ & Astrand® = #F 5 £ B £ & % & L &
BRMAE - BRES 20 g LEAEH ez o8

Astrand& < # 3 & B £ % % £ ( 4% L ) osr 18 s & (e
4 4-19)

BRI e HEY ERE T Hk L 44.95ml/kg/min 0 £
Astrandd ~ # 5 £ il B % 5 2 50-59% & % 5t i o T 35

ERREEs s HARER AR T AHLRED

CRERESR 2 h S ERE T S 32.08ml/kg/min#

Astrand =~ #H 5 € P € % % £ 50-594& & % & £ ' g 5 T

EENAN I A S I L
v E R EER K EF ERETHEKE27.79ml/kg/min -

2 Astrandd « #F E R B Ea i R ToE fA LS
BTk HEF B R
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% 4-19% ~ # 3§ £

27 Astrandi& +~ #& ¥

ESNCURTES 2

g 7 T mE ¥R e ¥R A % s
=25 * 4F
26~31 oA

oA R 44.95 32~39 I
40~43 9 4F
= 44 [ x4 ]
= 25 * oW
26~31 WAL
BOiE e 32.08 32~39 [ & & ]
40~43 a 47
= 44 oA
=25 * 4F
26~31 [# £ )
#£ & ¥ & 27.79 32~39 I i
40~43 a 47
> 44 4
( ¥ = ml/kg/min)
w2 by OE R E TS HK®E Astrandi < #E F
TR EE i REE O NERMEALE KRR BFER
X2 o m RMEER E L KL
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AN A EREERCEF IRFHED DM

AR E A A AR R R 2 SRR R
§ BRIk p B HEA > (404 4-20) B % BT =N F M
B2hxEF EEE FAME ( ;< ) e

24-20= & F 2 S < &y £ R %KD D ip MR

R AR

B~ &3 £ Pearson #p B L7350
Y (R 000
iF #c 24

L R OF ORE 001 (BEE) M EF

2 g g (2004) 11-124& 9 4 ie R E S [ FE R
% RB R HEF R 2B R 11 12.020.6% F F A~ u M
25230 352 A B F R AL HEE | FE A% B

T3S A FF B 2 F R B F & VO2maxi & B A M

<k

(r=.89 -~ r=.86; p<.05) ; @ > 3;W50=12.2+0.6% 3 4 % i
B350 A FE R 2 FER %8000 2 AR HKRY R BB AR
< HEF ER KRS FRB R ERPERF A ER00 1§
A_ch P B 2 VO2max i B ¥4 M (r=.79>1r=.79~ r=.78; p

<.05) AT R EFREHER L GFE R % E VO2max

L3 BB R c BREREEZAFTHEENE

54



S s Mg R B E R RGBT RY R

VR | EXFAFTLLFHREREE R
oo - R W E R & g &
Tl ehicdp Rl G R Y % > 4p B dk i@ 3 (4
O CI T B A S A A A B U Tl R
G R e
Z 4-21%8 F i ¥ B E PR OB GR Y % E
7 B oW SRR S o T &R (r)
' w P 25.00+2.40
S B U IS
Il 25.10+2.54
T P 19.50+2.12
- A4 PP oAs K
EEl 20.00+4.24
T iR 26.00+2.82
SN AT
s 27.50+3.53
TP 51.75+4.30
NN N
s 52.23+4.70
T P 27.61+6.60
L3 E
EIEl 31.73+4.68
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166.42+5.57 = » » T
¥ > BMIT 35 @& % 25,
A BPEA R R R PG
s PR E AT
LR 2P AR
K2 I A 1 Bl L+
B 2P o
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=
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35 4 € 1 B L AR o Ly b A
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i AR e P s R F WO B RPE
T RS H ek ¢k E LG

) YEOMORE Fp ok o 48 D ORR i a0 TRLiE PORR R
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X E A - ook %W
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PR ook oo ok d A G B e 12~15 B 0 G B
dovvat 4 e o X T OE P Y hE R e R 0 Btk Aok
rehE B R A R LR RARY S R R
FH G L aoF A o - kPR R4 H TG
g F O R R o AT B R AER RSP R
oy kT Mo R E R R
(= )d 2 kw2 ¢ &L 3 a2 E L4 4%4-8)

oo o RREM AT HD LK) FRRFRER
w2 A RBEEFR E A R R G o (4% 4-10) =
ok X R R O T ok X B Y %RFE¥® AR F LS
BMor Z ek X Moe Tkt e RP AR
() 2 Flew? 2L T m $FRrPprraewt e &3
A WA MO ¥ E R B TR R LR
BEe . ERESH &P BELELE 5 gF8F 8 f i
(4 % 4-11) - sz 2 @ A T pF & 7 ¥ 3 AR
Moo kP 3 F ER N AR MM S
L S S S A A A A S R TRl S A 1R
4 ,}F\g»;j/)ggghﬂglu;—ﬂ*/,,\pto
Flzx (1999) sphim et A ¥ w2 T F7F 2 4§
RAF AR LERIALT ¥ EF g+ > @ 3 EH
A} B R E M d B e E ok X SRER LR G - LR
LA R TABMLE L L TR ERL LT 48

AoEHE WO ~  EE
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Pk E Aot dy Bt A B R (e R 4-12) o
P dmos W oa 4 g s 5 71.35%8.35, B BB &
L #;] Bc 5 58.98+4.75 & R A EF & wow W oA
5 52.2446.92 ¢ B 5 & kit AP L &% o T s
P Y HRFEZR F LE (4ot 4-13) 2 F F 510
dv % 4-14) o B A e BRER & fva RiEEF
EHEFALALE > ARFER Lfrag REFIH 2 A&
A oz s E R R E (a4 g k) I
ERER o - R R EES & o

Eowml ¢ ok E L oo FR (oA dy k) R
BB A g R B T g e d
BERER T oEfaidsa gafLtddelf
(4 % 4-15) -

Flz 3 (1999) 45 0 > e Lo wmatd hL
4 E A I E R e w4 F o F iR s PR
I S AL LA U S T SEESRE N R S NN -
#g&éllﬁlr}_vﬁamuaﬁﬁabii*%zéii& w &
1 FFE R RINRF v F o0 A FER L P
o e

F 2

P E AR R EARE T (4% 4-16) o
oA T E Ak X H#HF F44.95£10.19ml/kg/min> B
e T ek X EF E F32.08£6.05ml/kg/min > &
Fhoe Tk s By OE O 27.79+£5.27
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% o T g i B ¥
Fig i 8 F Kk (40 % 4-17)c i 7 F 15 v (40 % 4-18)

BMas pAies BRESefra REFH ed g FiL
2o A EPRER e frRp R EEH e A HF LA
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Rating Perceived Exertion, RPE

ECN PR Y 4 R

6

7 £ 22 ¥ £ £ (extremely light )
8

9 £ ¥ 4 £ (very light)

10

11 = 2 (light)

12

13 3 B 4 (somewhat hard )

14

15 vz 4 ( hard)

16

17 £ % v, 4 (very hard)

18

19 2 22§ 0 4 ( extremely hard )
20
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T i ke i ke i 4 § ¢ 5t
9 ~15.17 | 15.18~16.37 | 16.37~17.82 | 17.83~20.34 | 20.35~
10 ~15.47 | 15.48~16.95 | 16.96~18.96 | 18.97~21.81 | 21.82~
11 ~16.07 | 16.08~17.56 | 17.57~19.64 | 19.65~22.38 | 22.39~
12 ~16.44 | 16.45~17.86 | 17.87~19.71 | 19.72~23.17 | 23.18~
13 ~16.87 | 16.88~18.46 | 18.47~20.00 | 20.01~23.29 | 23.30~
14 ~17.48 | 17.49~18.85 | 18.86~20.64 | 20.65~23.50 | 23.51~
15 ~18.09 | 18.10~19.55 | 19.56~21.26 | 21.27~23.85 | 23.86~
16 ~18.23 | 18.24~19.72 | 19.73~21.51 | 21.52~24.49 | 24.50~
17 ~18.95 | 18.96~20.32 | 20.33~21.98 | 21.99~24.51 | 24.52~
18 ~19.16 | 19.17~20.50 | 20.51~22.03 | 22.04~24.29 | 24.30~
19 ~19.59 | 19.60~21.06 | 21.07~22.21 | 22.22~23.75 | 23.76~
20 ~19.91 19.92~21.63 | 21.64~22.89 | 22.90~24.21 | 24.22~
21~25 ~20.12 | 20.13~21.67 | 21.68~23.01 | 23.02~25.02 | 25.03~
26~30 ~20.91 | 20.92~22.33 | 22.34~23.87 | 23.88~26.02 | 26.03~
31~35 ~21.15 | 21.16~23.03 | 23.04~24.70 | 24.71~26.34 | 26.35~
36~40 ~22.05 | 22.06~23.57 | 23.58~24.91 | 24.92~26.48 | 26.49~
41~45 ~22.14 | 22.15~23.73 | 23.74~25.06 | 25.07~26.56 | 26.57~
46~50 ~22.27 | 22.28~23.86 | 23.87~25.19 | 25.20~26.67 | 26.68~
51~55 ~22.34 | 22.35~24.09 | 24.10~25.34 | 25.35~26.98 | 26.99~
56~60 ~22.41 | 22.42~24.13 | 23.14~25.46 | 25.47~27.07 | 27.08~
61~65 ~22.47 | 22.48~24.24 | 23.25~25.58 | 25.59~27.34 | 27.35~
(8 = 297 /2 <’
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9 ~17 18~22 23~26 27~30 31~
10 ~20 21~24 25~28 29~32 33~
11 ~21 22~26 27~31 32~36 37~
12 ~25 26~29 30~33 34~38 39~
13 ~28 29~32 33~36 37~41 42~
14 ~31 32~35 36~39 40~44 45~
15 ~31 32~36 37~40 41~44 45~
16 ~32 33~36 37~40 41~44 45~
17 ~32 33~36 37~40 41~44 45~
18 ~33 34~37 38~41 42~45 46~
19 ~31 32~36 37~40 41~45 46~
20 ~30 31~35 36~39 40~45 46~
21~25 ~30 31~34 35~38 39~43 44~
26~30 ~26 27~31 32~35 36~40 41~
31~35 ~22 23~26 27~30 31~35 36~
36~40 ~19 20~23 24~27 28~31 32~
41~45 ~19 20~23 24~27 28~31 32~
46~50 ~16 17~20 21~24 25~28 29~
51~55 ~14 15~18 19~22 23~27 28~
56~60 ~10 11~15 16~19 20~24 25~
61~65 ~0 1~9 10~15 16~20 21~
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9 ~20 21~24 25~28 29~32 33~
10 ~20 21~24 25~238 29~32 33~
11 ~138 19~23 24~27 28~31 32~
12 ~18 19~24 25~28 29~32 33~
13 ~18 19~24 25~28 29~33 34~
14 ~19 20~24 25~28 29~34 35~
15 ~19 20~25 26~30 31~35 36~
16 ~19 20~25 26~30 31~36 37~
17 ~19 20~25 26~30 31~36 37~
18 ~19 20~26 27~31 32~37 38~
19 ~21 22~238 29~32 33~38 39~
20 ~20 21~26 27~32 33~37 38~

21~25 ~18 19~26 27~31 32~37 38~
26~30 ~14 15~23 24~29 30~35 36~
31~35 ~14 15~22 23~27 28~35 36~
36~40 ~14 15~21 22~27 28~34 35~
41~45 ~13 14~21 22~27 28~33 34~
46~50 ~12 13~20 21~25 26~32 33~
51~55 ~12 13~18 19~25 26~31 32~
56~60 ~9 10~15 16~23 24~31 32~
61~65 ~5 6~14 15~23 24~30 31~

(8 = 1 2 2)
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Ty L ERRAME o
SRE R IR T e e nae, K2

w(%: CEu | am i 4 4 4 o
9 ~50.00 | 50.01~54.88 | 54.89~59.21 | 59.22~64.29 | 64.30~
10 ~50.00 | 50.01~55.21 | 55.22~59.60 | 59.61~64.75 | 64.76~
11 ~50.56 | 50.57~54.55 | 54.56~59.21 | 59.22~64.75 | 64.76~
12 49.72 | 49.73~54.22 | 54.23~58.82 | 58.83~65.22 | 65.23~
13 ~49.89 | 49.90~54.55 | 54.56~59.60 | 59.61~66.37 | 66.38~
14 4865 | 48.66~52.63 | 52.64~57.32 | 57.33~64.29 | 64.30~
15 4891 | 48.92~52.63 | 52.64~56.96 | 56.97~62.50 | 62.51~
16 4839 | 48.40~52.63 | 52.64~56.96 | 56.97~62.07 | 62.08~
17 ~48.65 | 48.66~52.94 | 52.95~56.60 | 56.61~62.07 | 62.08~
18 4757 | 47.58~51.72 | 51.73~55.90 | 55.91~62.07 | 62.08~
19 ~46.88 | 46.89~51.61 | 51.62~56.25 | 56.26~61.22 | 60.23~
20 4813 | 47.14~52.02 | 52.03~56.96 | 56.97~62.50 | 62.51~
21~25 4934 | 49.35~53.57 | 53.58~57.69 | 57.70~6338 | 63.39~
26~30 4839 | 48.40~52.94 | 52.95~57.32 | 57.33~62.67 | 62.68~
31~35 49.45 | 49.46~53.57 | 53.58~57.32 | 57.33~63.38 | 63.39~
36~40 4972 | 49.73~54.22 | 54.23~57.69 | 57.70~63.83 | 63.84~
41~45 ~50.00 | 50.01~54.55 | 54.56~58.06 | 58.07~64.83 | 64.84~
46~50 4918 | 49.19~53.57 | 53.58~58.64 | 58.65-63.83 | 63.84~
51~55 4918 | 49.19~53.89 | 53.90~58.82 | 58.83~63.83 | 63.84~
56~60 4813 | 48.14~54.39 | 54.40~59.60 | 59.61~65.22 | 65.23~
61~65 4551 | 45.52~54.02 | 54.03~60.00 | 60.01~67.47 | 67.48~
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4 3 <1.69 |[1.70-1.99 |2.00-2.49(2.50-2.79 | = 2.80
20-29 <28 29-34 35-43 44-48 > 49

<1.59 |1.60-1.891.90-2.39(2.40-2.69 | =2.70
30-39

<27 28-33 34-41 42-47 > 48

<1.49 |1.50-1.79 |1.80-2.29(2.30-2.59 | =2.60
40-49

<25 26-31 32-40 41-45 > 46

<1.29 |1.30-1.59|1.60-2.09 [2.10-2.39 | = 2.40
50-65

<21 22-28 29-36 37-41 > 42
g 3 <2.79 |2.80-3.09 3.10-3.69[3.70-3.99 | = 4.00
20-29 < 38 39-43 44-51 52-56 > 57

<2.49 |2.50-2.79 |2.80-3.39(3.40-3.69 | =3.70
30-39

< 34 35-39 40-47 48-51 > 52

<2.19 [2.20-2.492.50-3.09 [3.10-3.39 | = 3.40
40-49

< 30 31-35 36-43 44-47 > 48

<1.89 [1.90-2.192.20-2.79(2.80-3.09 | =3.10
50-59

<25 26-31 32-39 40-43 > 44

<1.59 |1.60-1.891.90-2.49(2.50-2.79 | = 2.80
60-69

<21 22-26 27-35 36-39 > 40
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