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<Table 1> Characteristics of studies and exercise program
Sample Agelyear) Dlsegse Diet Exercise Intervention
Research size mean*s.d Duration :
No Authors(year) (year) Eele ol frequency Duration Length
Ex n : i
Exp/Con Exp/Con mean=s.d p/Co Type week  (weeks)  (min) Intensity
1 Agurs-Collins et al (1997) 3127 624+ 59 61 +£5.7 NA YY aerobic 3 12 30 low impact
2 Wing et. al. (1988) 12/13 562+ 7.5/52.5489  4.6+4.7 YN walking 3 10 60 Imile/1hour
3 Wing et. al. (1988) 1515 56 + 6.4/55.1£74  7.0+£5.8 YNY walking 3 10 60  Imile/1hour
4 Loimaala et. al. (2003) 2425  53.6+ 6.2/54 5.0 NA N/N aerobic 2/2 43 30 65-75%0f VOomax
/muscle /70-80% of max
voluntary contraction
5 Kirk et. al. (2003) 3031 57.6+ 79/57.6:79  6.0+4.5 NN physical 7 24 30 middle
activity
6 Goldhaber-Fiebert et. al. 4035 60 +11.0/57 9.0 NA YY brisk 3 12 60  low-high
(2003) walking
7 Castaneda et. al. (2002) 3131 66 + 5.6/66 £5.6  9.5+5.6 NN resistance 3 16 45  60-80% of IRM
8 Dunstan et. al. (1998) 11710 50 + 6.6/51.1£7.0  5.2+4.0 NN circuit wt 3 8 60 50-55% of 1RM
training
9 Ronnemaa et. al. (1986) 13/12 525+ 7.0/525¢7.0  7.146.1 NN aerobic 5-7 16 45  70% of VOomax
10 Balducci et. al. (2004) 62/58 609+ 8.9/60.9£89  9.8+7.3 N/N aerobic 3 43 60 40-80% of HR
resistance /40-60% of 1RM
11 Alam et. al. (2004) 9/9 59.5+ 7.5/55.349.6 over 8 year NN aerobic 4 24 60 70% of VO
Total 278/266 57.7+ 7.3/56.6£7.5  7.0£542 meants.d  3.6£1.5  20.7£14.5 49.1+13.6

NA: Data not available, N: no, Y: yes,
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1 RM: one repetition maximum strength testing, VOjma: maximum oxygen uptake
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<Table 2> Results of meta—analysis for evaluating the effect of exercise programs

7;0] 48, 27] % 52 A7) | miles FXT
o

|${Th<Table 1>.

BepencE Experimental Control - Effect size  Weighted 95% Homogeneity
variable No group group Direction (SD) mean(d) confidence test
Mean(SD Mean(SD) interval Q(p)

1 9.5( 1.8) 10.3( 1.9) + 0.43(0.26)

2 8.0( 1.3) 7.9( 1.7) . 0.07(0.42)

3 8.2( 1.1) 9.0( 1.2) + 0.70(0.39)

4 7.6( 1.4) 8.3( 1.4) + 0.50(0.28)

5 8.0( 1.2) 9.2( 1.9) + 0.75(0.30) 679
HbA c(%) 6 6.8( 2.3) 8.2( 2.3) + 0.61(0.26) 0.55 035 to 0.75 (p>‘0 1

7 7.6( 1.1) 8.3( 2.8) + 0.33(0.26) ‘

8 8.0( 1.7) 8.3( 2.2) + 0.15(0.44)

9 8.6( 1.9) 9.9( 1.7) + 0.72(0.41)

10 77( 1.2) 9.2( 1.5) + 1.10(0.51)

11 7.1( 1.2) 8.3( 1.7) + 0.81(0.20)

2 136.8(45.5) 140.4(56.2) + 0.07(0.42)

3 151.2(32.4) 165.6(48.8) + 0.34(0.39)
0000wy e
E:log‘/’gﬂ)(}lucose 8 169.0(47.7) 176.0(73.9) + 0.11(0.44) 038 0.19 10 0.58 (p>0.1)

9 189.0(79.2) 202.0(39.6) + 0.21(0.40)

10 162.0(54.0) 194.0(64.8) + 0.54(0.48)

11 129.0(37.0) 163.0(59.6) + 0.69(0.20)

4 33.8( 5.5) 31.8( 6.6) + 0.33(0.28)

VOimax 5 20.1( 5.8) 19.0( 4.5) + 0.21(0.28) 1.53
(mL/kg/min) 9 29.3( 6.2) 25.9( 6.7) + 0.53(0.41) 050 0.1 10 0.89 (p>0.1)

11 24.8( 1.5) 23.9( 7.8) + 0.35(0.48)

1 226.8(35.9) 231.2(39.2) + 0.12(0.26)

2 205.0(37.8) 197.6(24.1) . 0.24(0.42)

3 162.5(32.0) 171.4(22.3) + 0.33(0.39)

Cholesterol 5 182.6(43.0) 186.0(47.0) + 0.08(0.28) 3.03
(mg/d) 6 239.0(40.0) 228.0(47.0) B 0.25(0.26) 027 003 to 037 (>0.1)

7 185.7(34.3) 181.4(38.6) B 0.12(0.24)

10 195.0(35.4) 212.0(31.5) + 0.51(0,17)

11 154.4(46.3) 177.6(46.3) + 0.50(0.48)

1 46.1( 8.1) 50.9(12.9) 2 0.45(0.26)

2 34.7( 8.5) 37.8( 8.0) . 0.38(0.44)

3 36.2( 7.0) 37.0( 7.5) . 0.11(0.37)

HDL Chol 5 45.9(10.0) 42.0(10.1) + 0.39(0.28) oll 008 10 031 5.14
(mg/d) 6 40.0(10.0) 39.0( 8.0) + 0.11(0.26) (p>0.1)

7 48.3(12.8) 47.8(15.1) + 0.04(0.24)

10 48.6(12.1) 45.3( 9.8) + 0.30(0.17)

11 52.1(11.6) 38.6(11.6) + 1.16(0.51)

1 156.1(32.8) 150.1(27.8) 2 0.20(0.26)

5 101.5(37.0) 97.6(25.0) . 0.12(0.28)

LDL Chol 6 161.0(50.0) 143.0(35.0) . 0.41(0.26) o 008 10 031 4.15
(mg/d) 7 104.2(27.9) 117.032.2) + 0.43(0.26) (p>0.1)
10 124.0(28.7) 134.0(31.6) + 0.33(0.17)
11 88.8(34.2) 108.0(46.2) + 1.25(0.52)
HbAc: glycosylated hemoglobin, VOawma: maximal oxygen uptake,
HDL chol: high density lipoprotein cholesterol, LDL chol: low density lipoprotein cholesterol
oistzts &5l x| 35(3), 2005 68 549
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<Table 3> Comparison of effect size according to exercise program

HbAic Fasting Blood glucose Cholesterol HDL Cholesterol LDL Cholesterol
: 95% 95% 95% 95% 95%
Intervention Meth i ) i ; i ; i ) i )
IR (AR n Wi:gg;ed Confidence n UEL LY Confidence n el Confidence n UEL LY Confidence n el Confidence
interval interval interval interval interval
Experimental
both exercise and diet
Control 4 039 048 to 125 3 024 -0.16 to 0.63 4 004 024 to 031 4  -0.18 045 t0 1.0 2 031 -0.64 to 0.03
only diet
Experimental
exercise
Control 7 063 044 to 083 5 045 0.18 to 0.73 4 026 -0.10 to 0.53 4 0.31 0.03 to 0.58 4 0.32 0.05 to 0.59
N0 exercise
550 Cistzts 88| x| 35(3), 20054 6¢
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<Table 4> Comparison of effect size on HbA;c according to exercise methods

HbAc
Exercise methods n Weighted mean 95% Confidence interval
Aerobic exercise 7 0.59 0.40 to 0.83
Resistance exercise 2 0.28 -0.15 to 0.72
Aerobic & Resistance exercise 2 0.65 0.18 to 1.12
Exercise duration < 23weeks 7 0.38 0.19 to 0.58
Exercise duration =24weeks 4 0.75 -0.13 to 0.63
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<Table 5> Changes in HbA:c before versus after exercise program between groups

Case N HbA G Experimental Control
group group

Total 11 Before program 9.08+0.99 9.07+£0.93
After program 7.91+0.72 8.81+0.77
Difference of before-after 1.17+0.66 0.26+0.75
Z score of before-after 7=-2.94% 7=-0.56

Z score of group difference 7=-2.94*
Experimental(Exercise and Diet) 4 Before program 9.97+1.06 9.72+0.97
Control(Diet) After program 8.12+1.11 8.85+1.07
Difference of before-after 1.85+0.39 0.87£1.01
Z score of before-after 7=-1.826* Z=-1.461

Z score of group difference 7=-1.826
Experimental(Exercise) 7 Before program 8.57+0.50 8.69+0.73
Control(No intervention) After program 7.79+0.46 8.77+0.65
Difference of before-after 0.77+0.40 -0.08+0.24
Z score of before-after 7=-2371* 7=-0.946

Z score of group difference 7=-2.384*
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A Meta-Analysis of the Effects of Exercise Programs
on Glucose and Lipid Metabolism and Cardiac Function
in Patients with Typell Diabetes Mellitus

Yoo, Ji Soo" - Lee, Suk Jeong?

1) Professor, College of Nursing, Yonsei University
2) Post Doctor Researcher, College of Nursing, University of Illinois at Chicago

Purpose: This study was a systematic review and meta-analysis of the effects of exercise programs in patients
with type II diabetes mellitus. Method: Two investigators systematically searched and reviewed English articles
from PUBMED from 1988 to 2004, selecting randomized controlled trials on structured exercise programs for DM
patients. Out of 87 studies identified, a meta analysis was done for eleven studies which satisfied inclusion criteria
and focused on glycemic indices, lipid indices, and cardiac function indices. Results: The means and standard
deviations were compared for experimental groups that received exercise-only or exercise and diet programs and
control groups that received no intervention or only diet education. The groups were considered homogeneous as
the p value of the Q score in each variable group was over 0.05. The experimental groups demonstrated a
moderate positive effect on HbAic and VOoma (d=0.55 & 0.5), and a small positive effect on fasting blood
glucose and cholesterol (d=0.38 & 0.27) compared to the control groups. HDL and LDL cholesterol levels,
however, showed a very low positive effect (d=0.11 & 0.12) in the experimental groups. Aerobic exercise was
more beneficial than resistance exercise on HbAic (d=0.59 vs 0.28) in the groups. Conclusions: Regular exercise
has a positive effect on HbA;c, fasting blood glucose, total cholesterol, HDL cholesterol, LDL cholesterol, and
VOomax in Type 2 diabetic patients.
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