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Role of Exercise in Prevention of Type 2 Diabetes
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Division of Endocrinology & Metabolism, Department of Internal Medicine, Soonchunhyang University College of Medicine, Bucheon, Korea

I Abstract

The prevalence of type 2 diabetes is increasing rapidly in association with adverse lifestyle changes such as
excessive calorie intake and physical inactivity. Compelling evidence exists that physical exercise can prevent or
delay progression to type 2 diabetes in high-risk individuals. The results of randomized controlled trials

unequivocally demonstrated that intensive lifestyle interventions, including diet and exercise, can reduce the

incidence of type 2 diabetes in subjects with impaired glucose tolerance. Moreover, follow-up studies indicate

that reduction of diabetes incidence persists many years after the discontinuation of supervised lifestyle

intervention. Thus, exercise training is highly efficient and cost-effective and should be an essential component
in therapeutic strategies designed to prevent or delay the development of type 2 diabetes in those at risk. The
main challenge is to develop public health approaches to implement prevention trials in the general population.

(J Korean Diabetes 2011;12:29-32)
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3) Diabetes Prevention Program (DPP)
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4) Indian Diabetes Prevention Program (IDPP)

2006 HEE A=, 53199 ysAoE 7kl
AHEES R st 4709 o8 o] A
H Aok 2, ST AT, metformingt, A
S8 WA + metformind)[17], A5 AL SA=
DPPY FDPSe| v|ste] =7t oFstal, -5 sk
30 ol we A7|E dastant, oF 2,547
FALE Ay 5T AR Gy TS
28.5% 7raAZ 4= 9192, metformin v+(—26,4%)1}
AR 23ks Bt AgsIiAd} metformin
7WAE WEkste] AlgEt H(-28.2%)0lA F7HA <L
AIH= YERER] oottt

5) 71& A5 mEHEA

Gilies 5[18]> 20064 olxM7A Aldd,
s gololA Fiegoze) AP ogshs ans
Aol 177H] 29| R ATES WERHEA Sholed),
BEEWNAE ol A28 TR 49%5 H2AA

e ol AYstel 2% wEo| AN
W B oA 170 % 2 gl gtk o714
2 S0} Alo| aylat 85 ol AlAT

w
o
H
0F
2
o
njo
4o
ro
o
0

10
s
=

Asde H3xE sk oS 75 oFF 30& 4 Wy
A715 150 53] (1508/5) J= aFH &7} Qlckar
st=dl, As TFS otdd *eWeE2E= 57t
AgtAo|ct, Ao] Agto g gatd o7 AT EY
= AAEE olUA] AFHE dA] AAaAA wHEA
A5 Fshd ARG ofy gt AR 25 (lean
body mass)® 70| ZAshY, 7| 2T A e
Agol Al F7ksh7] . webA fad AEE
FA =l &5°] U% Fasty, $9 200-300
E7HA] AR} -E5TFE ST 71= Ao] EAETH9I.

288 %(resistance training)¥} G485 (aerobic
exercise)o] B A o|n, E ZQslrtal Eofglet,
E3] Yol7} EHA I8FFo] skl A x|l
7t H R, &=
F7HA 7= 850l
LEHI 28-S ST AR o g, i o]
IAPFEANA A A E R BERE Qe
Ao & deFcH20].

A 252 F3 7leS NP1, AR S-S
7HA gl A e Ab o) TiAAIT7IE B Sle

Aoz 2 oA A2l dedAFEe A
AledE 22 EFE aRT A9 GE &
ToEY EolY T AIE Hole AL=
HuEde22]. £ dABENA 7 F=o
AAEEE she AREE A BHeE 3 2417 3ol
ASHBAAE HAA,
SHA HEtE 24 A =
M AAgEE she Aoz tixshd Fierg e
Ad8aE EY 4 AES AAFsEATH23)

ool A AmE vie} o] £-5-2 Wdsrdolet &
AL TA A2F TP oRo AYPS ofYsh=d|
2olo] ) RS Hielo] FRHUL, ool
Fol xdfsolA &5 T oAUazts
o] T} SARSE Ao 2 UEG O™, metformin HT}
Foch 2oy iR AFEolA BESH
9l Aol s 25 Wasel, 25
A mto] dfstelis & of A7t Aasic o
Holay Bt oHEE F/j5lo] BEAUL
ol &

l..

ny

ﬁ It X Ho > o
off o . Hr
=2 2 go ok

=

7}

5 4o
&

o
=
N
jin)
oy M

W4 wrglel sfdko] mpAolc),
FTHY Fmof IAIGle] 5ol

Lzl oz FHofglony,
S ke A= dolgleh, Egt
=5l g 9o 7 Sadt ahE A7t
Q1o &= (compliance)Z A ek, A4
AFEe AAE Uk Aol FHEalr] YA
3] dHiglEo] A wolsd 4 i, A7|HoR
Q7 k= Aol Fastd, o5 $stei:
Al ofUel ARS|H, FERASH AAE
Zasitt 1t o]t ko A8ElE=
w3} o]2 QI3 FHFoR ZEEE ALY
H g8t 27 Eghs dE 9dx] wolok

o
rr
o »

1o Ho
Lo N
o

]
N

~ b

o

P

N
N
o

o

R
> %
o

4

I ont

o
o,
)

£y o

o3k
ro

I'__ll__E_

1. Bassuk SS, Manson JE. Epidemiological evidence for
the role of physical activity in reducing risk of type 2
diabetes and cardiovascular disease. J Appl Physiol
2005;99:1193-204.

2. Crandall JP, Knowler WC, Kahn SE, Marrero D, Florez
JC, Bray GA, Haffner SM, Hoskin M, Nathan DM. The
prevention of type 2 diabetes. Nat Clin Pract Endocrinol
Metab 2008;4:382-93.

S

S919qeIQ UBaI0Y| JO |eUInOr 3y | ‘ w




s9)19qeIQ UBaI0Y| JO |eulnor ay | ‘ “

Focused Issue - =81} 2=

Walker KZ, 0'Dea K, Gomez M, Girgis S, Colagiuri R.
Diet and exercise in the prevention of diabetes. J Hum
Nutr Diet 2010;23:344-52.

Tuomilehto J. Nonpharmacologic therapy and exercise
in the prevention of type 2 diabetes. Diabetes Care
2009;32 Suppl 2:5189-93.

Laaksonen DE, Lakka HM, Salonen JT, Niskanen LK,
Rauramaa R, Lakka TA. Low levels of leisure-time
physical activity and cardiorespiratory fitness predict
development of the metabolic syndrome. Diabetes Care
2002;25:1612-8.

Hu FB, Li TY, Colditz GA, Willett WC, Manson JE.
Television watching and other sedentary behaviors in
relation to risk of obesity and type 2 diabetes mellitus
in women. JAMA 2003;289:1785-91.

Hamilton MT, Hamilton DG, Zderic TW. Role of low
energy expenditure and sitting in obesity, metabolic
syndrome, type 2 diabetes, and cardiovascular disease.
Diabetes 2007;56:2655-67.

. Sanz C, Gautier JF, Hanaire H. Physical exercise for the

prevention and treatment of type 2 diabetes. Diabetes
Metab 2010;36:346-51.

. Horowitz JF. Exercise-induced alterations in muscle

lipid metabolism improve insulin sensitivity. Exerc
Sport Sci Rev 2007;35:192-6.

. Pan XR, Li GW, Hu YH, Wang JX, Yang WY, An ZX, Hu ZX,

Lin J, Xiao JZ, Cao HB, Liu PA, Jiang XG, Jiang YY, Wang
JP, Zheng H, Zhang H, Bennett PH, Howard BV. Effects
of diet and exercise in preventing NIDDM in people with
impaired glucose tolerance. The Da Qing IGT and
Diabetes Study. Diabetes Care 1997;20:537-44.

. Li G, Zhang P, Wang J, Gregg EW, Yang W, Gong Q, Li H,

Li H, Jiang Y, An Y, Shuai Y, Zhang B, Zhang J,
Thompson TJ, Gerzoff RB, Roglic G, Hu Y, Bennett PH.
The long-term effect of lifestyle interventions to
prevent diabetes in the China Da Qing Diabetes
Prevention Study: a 20-year follow-up study. Lancet
2008;371:1783-9.

. Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT,

Hamalainen H, Ilanne-Parikka P, Keinanen-
Kiukaanniemi S, Laakso M, Louheranta A, Rastas M,
Salminen V, Uusitupa M. Prevention of type 2 diabetes
mellitus by changes in lifestyle among subjects with
impaired glucose tolerance. N Engl J Med
2001;344:1343-50.

. Lindstrom J, llanne-Parikka P, Peltonen M, Aunola S,

Eriksson JG, Hemio K, Hamalainen H, Harkonen P,
Keinanen-Kiukaanniemi S, Laakso M, Louheranta A,
Mannelin M, Paturi M, Sundvall J, Valle TT, Uusitupa M,
Tuomilehto J. Sustained reduction in the incidence of
type 2 diabetes by lifestyle intervention: follow-up of the

20.

21.

22.

23.

Finnish Diabetes Prevention Study. Lancet
2006;368:1673-9.

. Knowler WC, Barrett-Connor E, Fowler SE, Hamman

RF, Lachin JM, Walker EA, Nathan DM. Reduction in the
incidence of type 2 diabetes with lifestyle intervention
or metformin. N Engl J Med 2002;346:393-403.

. Diabetes Prevention Program Research Group, Knowler

WC, Fowler SE, Hamman RF, Christophi CA, Hoffman
HJ, Brenneman AT, Brown-Friday JO, Goldberg R,
Venditti E, Nathan DM. 10-year follow-up of diabetes
incidence and weight loss in the Diabetes Prevention
Program Outcomes Study. Lancet 2009;374:1677-86.

. Hamman RF, Wing RR, Edelstein SL, Lachin JM, Bray

GA, Delahanty L, Hoskin M, Kriska AM, Mayer-Davis EJ,
Pi-Sunyer X, Regensteiner J, Venditti B, Wylie-Rosett J.
Effect of weight loss with lifestyle intervention on risk
of diabetes. Diabetes Care 2006;29:2102-7.

. Ramachandran A, Snehalatha C, Mary S, Mukesh B,

Bhaskar AD, Vijay V. The Indian Diabetes Prevention
Programme shows that lifestyle modification and
metformin prevent type 2 diabetes in Asian Indian
subjects with impaired glucose tolerance (IDPP-1).
Diabetologia 2006;49:289-97.

. Gillies CL, Abrams KR, Lambert PC, Cooper NJ, Sutton

AJ, Hsu RT, Khunti K. Pharmacological and lifestyle
interventions to prevent or delay type 2 diabetes in
people with impaired glucose tolerance: systematic
review and meta-analysis. BMJ 2007;334:299.

. Jakicic JM, Clark K, Coleman E, Donnelly JE, Foreyt J,

Melanson E, Volek J, Volpe SL. American College of
Sports Medicine position stand. Appropriate
intervention strategies for weight loss and prevention of
weight regain for adults. Med Sci Sports Exerc
2001;33:2145-56.

Phillips SM. Resistance exercise: good for more than
just Grandma and Grandpa's muscles. Appl Physiol
Nutr Metab 2007;32:1198-205.

Tjonna AE, Lee SJ, Rognmo O, Stolen TO, Bye A, Haram
PM, Loennechen JP, Al-Share QY, Skogvoll E, Slgrdahl
SA, Kemi 0J, Najjar SM, Wisloff U. Aerobic interval
training versus continuous moderate exercise as a
treatment for the metabolic syndrome: a pilot study.
Circulation 2008;118:346-54.

0'Donovan G, Kearney EM, Nevill AM, Woolf-May K,
Bird SR. The effects of 24 weeks of moderate- or high-
intensity exercise on insulin resistance. Eur J Appl
Physiol 2005;95:522-8.

Healy GN, Dunstan DW, Salmon J, Cerin E, Shaw JE,
Zimmet PZ, Owen N. Objectively measured light-
intensity physical activity is independently associated
with 2-h plasma glucose. Diabetes Care 2007;30:1384-9.



