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Epidemiology of Physical Activity Participation and Type 2 Diabetes in Korea
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I Abstract

To date, numerous investigations have identified the role of exercise and physical activity in prevention and
treatment of Type 2 diabetes and cardiovascular disease (CVD). This review paper analyzed epidemiological
findings which investigated the effects of obesity, physical activity participation and the level of fitness levels on
prevalence and risk factors of Type 2 diabetes and CVD. These studies showed that not only prevention of
obesity, but also participation of physical activity and maintenance of good level of fitness are important to
prevent and treat Type 2 diabetes and CVD. In addition, prevention of obesity and improvement of high fitness
levels at early ages (childhood and adolescence) are important to prevent the prevalence and incidence of Type
2 diabetes and CVD. (J Korean Diabetes 2011;12:13-20)
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Table 1. Comparisons of anthropometrics, metabolic parameters and insulin resistance and
cardiovascular disease risk score across the level of BMI among Korean adolescents (KAPHA
study) (adapted from Jekal et al.-Int Sports Med 2009;30:733-40 [8])

Variables BMI < 23 23 < BMI < 26.9 BMI > 27 Total
No. 205 86 31 322
Height (cm) 174.01+5.78 174.42 + 4,86 173.37 +5.69 174.06 +5.54
Weight (kg) 62.64 +7.58 74.96 +5.85 89.3+10.29 68.49 +11.41
BMI (kg/m?) 20.73 + 1.56 24.59 +1.153 29.58 + 2.363:0 22.62+3.23
Percent body fat (%) 14.27+3.79 20.21+3.733 28.33 + 4.823.0 17.13£5.95
SBP (mm Hg) 113.37+9.17 11414 +10.71 124.45 + 11.942.b 114.62 +10.35
DBP (mm Hg) 73.80 +7.68 73.32+8.80 81.61 +9.043.0 74.42 + 8.44
Glucose (mg/dL} 74.4+9.01 77.04 +8.223 75.06 +7.82 75.17 +8.75
Insulin (ulU/mL) 5.61+2.65 8.29 +6.218 13.09 +7.182.b 7.04+4.98
HOMA-IR 2.01+1.00 2.96 +2.082 5.37 +3.483.0 2.58 +1.97
TC (mg/dL) 144.34 +23.06 146.25 + 24.24 160.13 + 24322, 146.37 + 23.87
TG (mg/dL) 65.46 +33.16 74.02 + 29.47 104.84 + 42.032. 71.54 +35.02
HDL-C (mg/dL 54.58 + 8.89 50.85 +9.523 50.37 + 9.482.b 53.08 +9.28
LDL-C (mg/dL) 76.66 +19.44 80.60 + 20.49 88.79 + 22.183.b 78.88 +20.26
hs-CRP (mg/dL) 0.15+0.34 0.17+0.33 0.10 £ 0.06 0.15+0.33
CVD risk score -1.32+2.36 1.04 +2.523 5.89 + 4.623.0 0.0+3.48
IMT max (mm) 0.74+£0.08 0.73+0.07 0.77 £ 0.07 0.75+0.08
IMT average (mm) 0.60 £ 0.05 0.59 +0.06 0.63 +0.063.0 0.61+0.06
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Table 2. 0dd ratios of having cardiovasclar disease risk factors in US adolescents and adults with
low level of physical fitness (NHANES 1999-2002)(adapted from Carnethon et al. JAMA
2005;294:2981-8 [3])

OR (95% CI)
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Fitness status Female Male

Adolescents
Overweight (BMI 25-30)2 2.27 (1.64-3.15) 2.88 (2.02-4.09)
Obese (BMI > 30)@ 2.68 (1.86-3.86) 3.65(2.32-5.75)
Newly identified hypertension 1.35(0.68-2.70) 1.03 (0.30-3.54)
HypercholesterolemiaP 1.89(1.12-3.17) 3.68(2.55-5.31)
Low HDL-C 1.03 (0.74-1.43) 1.25(0.93-1.69)
Impaired fasting glucose® 1.95(0.71-5.37) 1.24(0.79-1.95)
The metabolic syndromed 2.72 (0.85-8.74) 4.20(2.14-8.25)

Adults
Overweight (BMI 25-30)2 2.94 (1.85-4.68) 3.41(1.90-6.13)
Obese (BMI > 30)2 2.14(1.37-3.34) 3.13 (1.96-4.99)
Newly identified hypertension 2.12(1.33-3.37) 1.83(1.08-3.09)
HypercholesterolemiaP 1.71 (1.19-2.47) 1.30 (0.76-2.25)
Low HDL-C 1.76 (1.18-2.61) 1.87 (1.22-2.85)
Impaired fasting glucose® 0.97 (0.46-2.05) 1.34(0.67-2.68)
The metabolic syndromed 1.76 (0.91-3.40) 2.00 (0.84-4.74)
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Table 3. Correlation between the level of physical fitness and cardiovascular disease risk factor

o.?; o

o

LER 2ATH 6],

among male adolescents (adapted from KAPHA Study 15t year data unpublished)

Weight (kg)

BMI

Fat mass (kg)

Body fat (%)

WC (cm)

SBP (mm Hg)

DBP (mm Hg)

Fasting glucose (mg/dL)
TC (mg/dL)

TG (mg/dL)

HDL-C (mg/dL)

hs-CRP (mg/dL)

Fasting insulin (plU/mL)
HOMA-IR

IGF-1

IGFBP-3

Average IMT

Maximum IMT

=167
=179
-.312
-.312
-.246
.015
013
-.034
.007
-.06
.037
.028
=167
- 164
-.106
-.084
-.253
-.393

Push—ups

P

013
.008
.000
.000
.000
.827
846
619
914
372
.581
.678
.013
.015
117
213
.015
.000

-.739
-.798
=775
-.760
-.739
-.036
-.071
-.083
-.213
-.253
.183
-.026
-.369
-.368
- 146
-.128
-.183
-.229

VO,max

—.510, 2 <0.05), oA = —.462, £ {0.05) B-5F HOMA—
IR} oARRA S
y AN AT HE ATIHE 187

P

.000
.000
.000
.000
.000
.592
.297
222
.002
.000
.006
.700
.000
.000
.031
.059
.080
.028
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Table 4. Meta-Analysis in physical activity participation and glucose control (HbA1c) (adapted

from Boule et al. JAMA 2001;286:1218-27 [2])

No. of subjects/HbA1c,
Mean (SD), %

Source Period Exercise
group
Exercise vs. Nonexercise control
Dunstan etal, Baseline 11/82(1.7)
1988 Post 11/8.0(1.7)
Honkola et al, Baseline 18/75(1.3)
1997 Post 18/7.4(09)
Wing et al, Study 1
1998 Baseline 10/9.7(1.6)
Post 10/8.0(1.3)
Study 2
Baseline 13/10.6(1.8)
Post 13/8.2(1.1)
Tessier et al, Baseline 19/75(1.2)
2000 Post 19/7.6(1.2)
Dunstan et al, Exercise and diet vs. Diet alone
1997 Baseline 14/83(15)
Post 147.7(15)
Exercise vs. Alone vs. Control
Baseline 11/88(2.7)
Post 1/8.1(2.7)
Lehmann et al, Baseline 16/75(1.6)
1995 Post 16/75(1.6)
Rezetal, Baseline 19/12.5(2.9)
1994 Post 19/11.7(2.6)
Ronnemaa et al, Baseline 13/9.6(1.6)
1986 Post 13/8.6(1.9)
Mourier et al, Baseline 10/85(19)
1997 Post 10/6.2(0.6)
Overall Baseline 154
Post 154

S

Control
group

10/8.11.9)
10/8.3(2.2)
/77013
20/8.1(2.2)

12/9.401.7)
12119017

15/10.9(19)
15/9.0(1.2
20/7.3(1.7)
20/7.8(1.5)

12/8.0(1.5)
12/191(1.5)

12/8.1(1.4)
1276 114)
13/78(1.7)
13/8.4(1.7)
19/12.4(4.0)
19/12.9(4.2)
12/10.0(1.5)
12/9901.7)
/14010
/1703

156

156

Weight
%

58
37
19.9
29

11
6.7

11

15.2
16.2
144

10.2
78

43
33
9.3
11
28
21
9.3
5.2
19
136
100
100

WMD,
% 95% Cl)

0.1(-1.43t0 1.63]
-0.3(-198101.38)
-02(-1.03t0 0.63)
-0.7(-141100.01)

0.3(-1.08t0 1.68]
0.1(-1.15t0 1.35)

-03(-1.69t0 1.09)
-08(-163t00.03)
02(-0.72t01.12)
-0.2(-1.05t0 0.65)

0.3(-0.86 to 1.48)
-02(-136t0 0.96)

0.7(-1.08to 2.48)
05(-1.28t02.28)
-03(-151t0 0.91)
09(-21110031)
0.1(-2.12t02.32)
-1.2(-3.42101.02)
-0.4(-1.620082)
132710 0.11)
110:0.21 to 2.61)
-1.5(-2.38t0-0.62)
0.08(-0.29 to 0.45)
-0.66(-0.98 to -0.34)

Favors  Favors
treatment control
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Table 5. Relative risks for the abnormal values in blood pressure, glucose, total cholesterol and
BMI in adulthood across the level of physical fitness during adolescence (adapted from Jekal et

al. Korean Diabetes J 2010;34:126-34 [10])

1st group
Males
No. 883
FG (> 110) 1.00
BP (SBP = 130 or DBP > 85) 1.00
TC (> 200) 1.00
BMI (= 25) 1.00
Females
No. 208
FG (> 110) 1.00
BP (SBP = 130 or DBP > 85) 1.00
TC (> 200) 1.00
BMI (= 25) 1.00

2nd group 3rd group
1,972 471
1.02(0.78 to 1.32) 0.76(0.51 to 1.12)
1.03(0.87 to 1.21) 1.15(0.92 to 1.45)
0.93(0.80 to 1.10) 0.91(0.73 to 1.14)
0.87(0.74 to 1.02) 1.30(1.04 to 1.63)
377 51
1.69(0.74 to 3.89) 3.11(1.00 to 9.65)
1.52(0.89 to 2.58) 2.09(0.92 to 4.72)
1.01(0.69 to 1.49) 1.46(0.76 to 2.83)
1.27(0.79 to 2.05) 2.36(1.15 to 4.86)
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