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' Abstract

ging decreases independent daily activity and reduction in physical activity level by

decreasing the functional level of the body. Additionally, a sedentary lifestyle has been
confirmed as an important risk factor for chronic disease morbidity and mortality. Although many
studies have been performed on the inhibition or prevention policy in aging, physical activity has
proven the most effective way to improve loss of muscle strength or each organ hypo—function.
The purpose of this article is to describe the aging process patterns including four categories:
musculoskeletal system, cardiovascular system, mental condition, and brain function and the
relationship of these changes to physical functions and exercise. There is encouraging evidence
that moderate exercise or physical activity may provide positive effects in four categories: (1)
improvement of strength, endurance, flexibility, and balance; (2) increasing the cardiovascular
system; (3) alleviating depression and psychological problems; and (4) decreasing dementia and
improvement of cognitive function in elderly people. Exercise or regular physical activity
ultimately decreases mortality and leads to an increased life span. The implication for future
policy in terms of research, study, and training programs are briefly discussed.
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Figure 1. A commonly presented figure showing selected pathways by which changes upon

flo 1o

aging lead to disease, All of the arrows in the original figure pointed one way, with 21 6 o] =
increased fatigueability, muscle weakness, decreased endurance capacity, and Heyol O%j’q? :LE]E‘ 3ol =
muscle wasting leading to decreased physical activity, and eventually to disease. Huggg] 7<1-;<H;<40 .04010] Q];]. c]
The arrows in the middle have been modified to point in both directions, indicating e =
that physical activity itself (independent of aging) causes increased fatigueability, A3} Fedste] 654 o)Akl ol =

muscle weakness, decreased endurance capacity, and muscle wasting(1)

Al 30% A7t 140 e o
@EhaL Gk, Tejste] Yo Qlg Tl u

7
SOl o] 2L Tk B o] 90% o Ak

Al A3 = 0]} (ACSMMWL 5 A Eo R &0
=R19] FEF A= Qlete] WA= =slukg S A1 oo},
o] 7158 Asl @<= dpistal TAAZA ¢ Qlkal B olo} -2 ZE o] THAE ol A2 S 75 H LS
SHITH2). 13T 52 =57t doful= Q1A ofF 2 S5HE ALE 7FssH ol A2 A vlg- T83 &
718 22 oA o EA Zsle] mghE oflsial 74 Aloltt, 5k 28-S AT ZN AldkS 2T AV &=
Z 5 Qe Zel B =a1eMs 2F A4, A8, A A& vz A, AR o] 479} 2o dF S5l 571

o
e 3H, ] 750 2 7HA] Bl B3l 259 eslahg- w=
-1

1 271 2 ZHH| AHE 531 oledl 28-S 7fAlA] W} 1995Lﬂ Morgan
) <= & A+ 5 127019 ok A S AN B AN 2
W o TEe] EHE AMHOR Sarco- T AT FTIE B 5 QIrhAL HASIOH, v 2%

A= 2o A AL OBAMB) & A & = 9J8}3](American Collage of Sports Medicine)= =9I

istolataisix| 241



o] Hhgolo

!

ol ZHA

1L

=

LR of T

A4 QFg4 BRe] ol

M 2RE T

=
=

(3) AHA]
1

°
ol

) Y

)

7} ZﬂOﬁﬁl u}
Al Fct,

-
=

j

o

el
Y1

2~ X
919}
4,

= ggo}/q xg

T= 250 A Y FolA Fido] =0
A 7s

AIZIEH1D).

—

=
=

=
=

THACSM, 1995).

]

AFA|

th= Aot
@) <

o we} Az o1 o]

4 L5l =0

<]

1y

3

HA19H9) oM 2] STkt B

JIMYS

L
L

A
=3}

A X g of| A 2]

ol o
o

=
®)

~—

=
=
=

A 4 2006.3.157:55PMI° %242 NQ3 InPut
oJ
A

240 251E% A

==, A4

o

, =] A

=
it

at

)
i

<
N
ol
o

1

3

‘o)

.

29 g} =H(Tai

o

sh= 25 o

Hof &

®)

—

=

d(body mechanism)2] F
oA F

-
=

A
==

Al 7]

A

]

-

38)) ApAle) @ o] oA Aol ol Liehta

th(15), ols} 2ol AAH o ¥

7}
th(14). o2

)
A

o3}
oA
1

| IS

o

T
=

=

| HEE7)

37}
==

A,

25

e A YERA)

YAZE Il A4

1

| I

A 252 A7), s,

172
=

3}
=<
==
~—1 -

(2
“

A

L S

93 o] eslsl BAE o) s

o] 713, 9
277 ol ukeh chzA) Jehlth Hae] o

=
=

B_"I

]

-

AIZIEK(12).
=RleAM B 7HsRI#{ ol o

]-
Z]o
ZS|

o] 7FERIRI(E, o, EeaAl,
v 2 A bl

TAERE 3Tt

A A



Antiaging and Exercise é

formance—based physical function (PPF) levels(43)
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L= %50 2 9ls] HDL, HDL2,
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Table 1. \Weekly Moderate and Vigorous Physical Exercise and 5—yr Mortality in Men and
Women Aged 65 and Older: The Cardiovascular Health Study(N=5,201)

Physical Exercise

Al st g2 s HE 49 (kcaliwk) No. of Deaths No.atRisk ~ AdjustedRR  95%ClI
1117, 18), Sl=d =3 ol=d <675 130 566 1.00
= T = - 6/.5~472.5 130 846 0.78 (0.60~1.00)
sjp=n=} ix{)\ 7= ke 3l
A e SS9 472.6~980.0 127 936 0.81 (0.63~1.05)
(19, 20) 980.1~1890.0 129 1,168 0.72 (0.55~0.93)
ok w-3lo)| Ujsk A8 TA A >1890.0 128 1,669 0.56 (0.43~0.74)
) _ Notes: RR = relative risk based on Cox Proportional Hazards Modeling adjusted for demographic
slo g I YL E = T S’\}Jﬂ- characteristics, body weight, smoking, alcohol intake, blood pressure, lipid characteristics, fasting
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blood sugar, and other serum characteristics. chronic disease. functional ability, cognitive function,
and self—assessed health. RR is the decrease in risk with increasing level of exercise relative to
the reference category(<67.5 kcal/wk)

e 52 TAEY %??E— 7}1 =QlollA A1A1A
4 B Hol F3loH
(25), 2235 P == % Ao AN EIE HATH20).

25 5 LAl -2A| o] dEt B o T =
A olM= --=A] 2|50l AP 50| =3+ F2] 5

ah F-9f ol A ehll= WskE H7] 98l 73St

A2 370 o e 2270 HE 25 vl
STOE o] Ao Y ool wet 47 Feke
2 wefste] vlal EA8kitt 2-s -2 APEA] AARE
(Hd TGl 7, 23S Al

A9l A} ofe] sfjnf F-follA] F=2A|A| CA3, CA48} A
’z;ﬁ(dentate gyrus) 9|4 2] BDNF mRNA <==0] S7}5F
o} oo 2 wslel M7} S5 3F9-2A|2 Walsel X
S5t o w4 B3 fEE Hole SHE Ao|oh2)).

(somatic) -2 S HAaAT=

wheel),
5 A

EgH Bl=d(Tai Chi)¢] 7] A7=E3ldM e 354 5
A =8 F 3 7 A l~;§—~ 711 o2l SkxfelA
A SAA] B UePEE B FRH28). AlA1Z] &
S A 92 S 2 Y A FEF O E R
55 W Rl S7dS TAAAE F e a9l
HHo] g Zlofot

52 AlZE - AR o -2 S8 AT B EE
Hksjsie), SEAYE gk AAtoll k2 A 7|7k 32 717t



240 251588 ¥ Q@ 4 2006.3.157:55 PMI{° %] 245 NQ3 InPut

o] dixdo| ujg} 1 FI} Foj= AFS B Yrkal 3}
AFH29). F=5ollx AE2R] 252 E3= ofnte 7]

(0]

Z7bHo 2 obg, AEYse} 2ok 72, 744 o] 5
A AL, A7V 0w Al BAHE 747 welo]
A A5 e g, 25 2, 1] £S5 o] EHE
2 % 912 Aot}

o] &% TN AABEFN AelH 7)) HIwo]
JIche 3

FF AAE-s AgH Ve, L dAl SF= PIRE
7174, Alelsha wake] ARbE 3, e —wkeo] =3 o
sl ol R e (oll: minor, moderate, major depression)

o] 7lol e AFE Folg ashs FAHola EAE

Y= 404 o % =stol wht 10dniet A9 5%4 1
JA} FA7L A28 we] Al o= G e A
& 704 o] Folth. walag-2 o] 217] % ojLje} Az
o} IA|I5 o H3lE 7HH A drt, vrole] F7tel 3
L=} 982 '’ (white matter lesions), X|ujjol] A2 S8
o] 5ol B ofje} 7]0) Size) AHale] 71 217
B} 52w 2o s selsh wap) ek, 329

823} Wiz o] I (hyperintensity) 845 ZASH]

o,
IV

N
o

2

A} slol AAFA(prefrontal) o] 1] 849 742 1
Zs}e] W Wi (white matter lesions), 183l 31528

L P =(7rA 5 YA A 7|5 —executive function) =7} AF

o] o] ol &) t}E Uk A7de wiA W (white matter
lesions)¥ = (stroke)©| ST},
o|H% x7} sl ElE AL oistal | ¥A]7]7] $lsle]

©

Antiaging and Exercise

AAKE st o] T 7HAIE Al FFAIE e W
Ho 2H FHLE ATES Sl 1ZR &F5S Foke] o
o] =315 o= HrE o == 7AAZ 5 ok Aol
S = o] gt

=S 0|83 2Ab = fkA EJH o 28k ol A

o] ¥4 BAIEH 7, AW oA 4, & 47el
o] wholre] 57} ATE B 5 il AupHo et )
7} 6% g 8ol T FAo] A A2 A3 o] 1}
o] £ 12210] AP

o
Stanly J -5(2004) 0] AA|gt F& 23 o4
Ho| QXX 0 7 FE HAE FPdl= T
Rl

H3sh= FH19 7ls= ST 7R

A QAH S

Aot AASFATE. 5 bl

ofy
=
o~
OO
<
01}11
1o
IN
ndt
i,
N

18- ot 7R 9d= AL

g ] )% Qg 250 g wTE 1)
Slal Al E AT As ol
()% o

Fzaloln] A 7e} Ay AEE welol o] o]

87} g 2 glelolc), F249) A

L =
WA A 7 o) girka shelom(33) 2E F9
2 ool PH APES A BEo| wele] 2] 752

Sy
(=]

istolatsisx] 245



240 25188 ¥ Q@ 4 2006.3.157:55 PMI{°| %] 246 NQ3 InPut 4$7

JIMYS

AH(OR, 0.63) 9182 AT HAFUH3S). ¥

I} 2y} Bedo] gk 8 wrie 2 AT 9ol

A
el Aol Itkar sk 01 (40), o] AL T& vreFgt 4l
&gl AdBA 774 Aol e Al HFES E2Itt
= A FHETH41).
Uzsto|n] Agh2 A|ujjol|x 717 &5t Bfg)on QIA]A]
T12]aL 417382 3 of) theFstAl 72191 e m|xt
= 3 o

mer's Disease Fi= RDADE} B8] T2 134 5=4

153 o] A A d=sto|n SRl=|x 2] 5ol 3

o] 714 2% Zradoes FHH o8ele Tk
2 gl =
=2 T

274 K follow up)
o] X|uje} =slo|m Ak WS A At AES
AATH43).

Figure 27 o] Aglox 158 (&=3lo|H)S thdo =

75 39 opd £59 T1Ro] 9 39 of3tE SEW 1F

K
il
iy
o
(ot
s
_O‘L
e
rlot
N
9
)
2
ojo
r
O,
g,
o
=2
X
&
v

0,
N
¢
g
|l
M
re
=
T
1
N
12,
<)
o
e
o,
o,
3
~
12,
1o,

752 WA 7HA] Far o= vr=d] AR (episodic) &) 7]
o, ]9 & (semantic) 7|%], AxHprocedural)] 7|9, 2}
H(working)&] 7]olt}, o] 5 volof w2 7 B2 ®
54 ol ke A7le] 7)o} ojelzjel 7]} Rolck
K11e) 718] 2438 =sho]vl(Alzheimen) HoIA = Le}
L= 710 575t ge Rl
g4 212 7159} A} 22 A1 25 Alole] Ak
ob A 3= 24 %) 177} ol AlEe] .1 glck
1995\ 2003744 70~814] o4 =91 th o
2 AABED A7 5] B TN F1be] T
2 717 g0 Q147 5] b Tho] AT 7
Jojelei= 298 Waslgenlde), Bl T

% D2
=919] ¥ 7S HEE] Yol QIxH FHubo

-

il

|

{
—

>
oMot o

r
2 o
[

D

of kI do rlo dp

0 =

N
Y,
S
k)
H

U
o2,
SL
ofN
)
=
ofo
of\
>
e
ey
M,
1>
S
N

2
Xl
s
__>‘4_t‘l
N
Ho
O
1)
o2t
O
A i
ro,
X
N
olr
inj

BzE ¥ §H7re) ol
55A|A1A 794 2=L1001A|

W =Sk <k v Hmef A AL A A

oA FolEms Kol Tt Attt o

(frontal), AAFA(prefrontal), T84 T} 3 A (parietal

cortices) oA 2 2= Y9l oH o]& F99 &

M 2 =3t Aadds & 7 ATHA8). Fr|=2 AHY




240 251E% MY 4 2006.3.157:55 PMT °| |24 7 NQ3 InPut

Table 2. Guidelines for the FITT-PRO Aproach to Exercise Prescriptions(63)

Antiaging and Exercise

Frequency and time

Intensity

Progression

General exercise

30 minutes or more of continuous or
accumu-lated physical activity, seven days
per week

Aerobics training

20 to 60 minutes of continuous or
intermittent exercise (minimum of 10
minutes per episode), three to seven
days per week

Frequency depends on intensity; seven
days per week is preferred

Resistance training '
The following regimen should be
performed two or three days per week:
One set of 10 to 15 repetitions of low-
intensity weight
One set of eight to 10 repetitions of
moderate—intensity weight
One set of six to eight repetitions of
high—intensity weight

Flexibility training

The following regimen should be
performed two or three times per
week:

Three or four repetitions for each
stretch; rest briefly between stretches
(30 to 60 seconds).

Hold static stretches 10 to 30 seconds.

Moderate intensity assessed by one of the
following criteria: Able to speak but not sing
comfortably during exercise

Somewhat difficult(Borg RPE' at 12 to 14)
Maximum heart rate of 65 to 75 percent(or
55 to 64 percent for patients who are unfit)

Moderate intensity(see above criteria)

Weight intensity:
Low : 40 percent of 1-RM?®
Moderate : 41 to 60 percent of 1-RM?
High : greater than 60 percent of 1-RM
§

Include static and dynamic technigues to
stretch all major muscle groups

Hold stretch in a position of mild
discomfort.

Increase intensity over time to maintain
moderate intensity criteria

Increase the length of the exercise
session ever few weeks without
altering intensity.

Next, maintain session length but
increase intensity intermittently for a
brief time (e.g., increase the pace for 20
steps, then return to a comfortable pace
for three minutes, repeat).

When 15 low—intensity reptitions are
perceived as somewhat difficult for the
patient(Borg RPE" at 12 to 14), increase
the weight for the next session

Gradually work back up to 25 repetitions
per session at the new weight

Add new stretches to the routine,
progress from static poses to dynamic
moves, or reduce reliance on balance
support.

FITT-PRO = Freguency, Intensity, Type, Time, and Progression; RPE = rate of perceived exertion; 1—RM = one repetition maximum
* Emphasize endurance training supplemented by resistance training. More activity may be necessary to reach specific goals. See Table 4 for

disease—specific guidelimes

T The Borg RPE scale is available at http://www.cdc.gov/nccdphp/dnpa/physical/measuring perceived_exertion.htm.

+ Multiple—set regimens may provide greater benefits, if time allow. For fraill or previously sedentary patients, low—intensity training with 10 to 15
repetitions may be a prudent starting point. Patient should maintain normal breathing patterns and proper techinque

§ Repetition maximum is the most weight that can be lifted through a full range of motion, in good form, for one repetition
| Few researchers have tested whether flexibility programs can prevent or reverse the decline in range of motion with age

Information from references 13 through 15, 18, and 19
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