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BACKGROUND: Many studies have revealed metabolic syndrome (MetS) leads to a marked increase in
risks for all-cause and cardiovascular-disease mortalities. Some investigators have reported regular
exercise could improve MetS as well as its component factors. It is well known that MetS component
factors exacerbate with advancing age. However, it is unclear whether aging affects improvements in MetS
component factors in response to exercise training. PURPOSE: To examine the effects of aging on
exercise-induced changes in MetS component factors. METHODS: Ten men aged 61 to 73 years (older
group, BMI: 28.8 + 1.9 kg/m’) and 21 men aged 34 to 49 years (middle-aged group, body mass index
[BMI]: 30.7 + 4.3 [SD] kg/rnz) participated in this study. Inclusion criteria were as follows: 1) without a
history of cardiovascular disease such as myocardial infarction and stroke, and 2) with at least one MetS
component factor. MetS component factors were evaluated according to the Japanese diagnostic criteria for
MetS established in 2005. All participants involved a 3-month combined exercise program including
walking, aerobic dance and light strength training. The program was 90 minutes per session for 3 days per
week. Systolic blood pressure (SBP) and diastolic blood pressure (DBP), triglycerides (TG), high-density
lipoprotein cholesterol (HDLC), fasting plasma glucose (FPG) and visceral fat area (VFA) by computed
tomography were measured before and after the program. RESULTS: The 3-month exercise training
elicited a decrease in the participants’ weights from 75.7 + 9.4 kg to 72.3 £ 8.8 kg (P < 0.05) in the older
group and from 89.5 + 12.8 kg to 85.7 £ 12.0 kg (P < 0.05) in the middle-aged group. VFA was also
reduced from 181.8 £ 50.5 cm” to 141.8 + 50.4 cm® (P < 0.05) in the older group and from 205.2 + 61.7
cm’® to 168.0 + 50.6 cm® (P < 0.05) in the middle-aged group after the program. TG was significantly
reduced only in the middle-aged group (from 199.0 £ 125.1 mg/dL to 149.1 £ 64.9 mg/dL). Other
component factors such as SBP, DBP, HDLC and FPG remained unchanged following the program in the
both groups. Two-way (time x group) repeated ANOVA revealed no significant interactions in all MetS
component factors. CONCLUSION: These results suggest that aging dose not affect exercise-induced

changes in MetS component factors in men.
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BY, o> MetS kK1 (fLE, MIGIEE, ) S8 L2 KIETTZenliffasnsd. L
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Table 1. Changes in anthropometric characteristics in both groups

Older group Middle-aged group P for
(N =10) (N =21) interaction
Age, yr pre 65.4 £ 4.7 40.7 + 4.4t
Height, cm pre 162.0 £ 6.7 170.9 £ 5.9t
Weight, kg pre 757 £ 9.4 89.5 + 12.8f 0.76
post 72.3 + 8.8 85.7 £ 12.0
change 3.4 £+ 2.1* -3.8 £ 3.5%
BMI, kg/m?  pre 28.8 + 1.9 30.7 + 4.3 0.88
post 275 + 19 29.3 £ 4.0
change -1.3 £ 0.7% -1.3 £ 1.2%
%fat, % pre 312 £ 24 335 £ 5.0 0.09
post 279 £ 14 314 £ 55
change -3.2 £ 2.0% 2.1 £ 1.4%

Values are mean + standard deviation, *significant difference within group by
paired ¢-test, tsignificant difference between groups by unpaired ¢-test, BMI:

body mass index, %fat: percentage of fat mass.
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Table 2. Changes in energy intake and energy expenditure during 3-month exercise training in both groups

Older group Middle-aged group P for
(N =10) (N =21) interaction
Total energy intake, kcal/d pre 2277 £ 362 2322 + 577 0.92
week 9 2262 + 376 2327 + 564
change -15 + 460 6 + 587
Total energy expenditure, kcal/d pre 2107 £ 286 2500 + 2117 0.69
week 9 2303 + 287 2670 + 283
change 196 + 209* 169 + 141*
Physical activity energy expenditure, kcal/d pre 271 + 146 283 £ 93 0.81
week 9 453 + 167 450 + 146
change 181 + 197% 167 £ 121%
Number of steps, steps/d pre 7863 + 2999 7180 + 2367 0.22
week 9 12378 + 3498 9971 + 2889

change 4515 + 5065* 2791 + 2176*

Values are mean * standard deviation, *significant difference within group by paired ¢-test, tsignificant
difference between groups by unpaired ¢-test.




Table 3. Changes in metabolic syndrome component factors in response to
exercise training in both groups

Older group Middle-aged group P for
(N =10) (N =21) interaction
VFA, cm? pre 181.8 + 50.5 205.2 + 61.7 0.85
post 141.8 £ 504 168.0 = 50.6
change -40.0 £ 26.7* -37.3 £ 41.9%
SBP, mmHg  pre 137.4 + 12.5 137.5 + 17.0 0.23
post 1394 £ 11.3 134.1 £ 15.9
change 2.0 £ 13.8 -3.4 + 10.2
DBP, mmHg pre 89.8 = 6.7 952 + 154 0.81
post 89.8 £ 109 94.0 £+ 15.8
change 0.0 = 7.7 -1.2 £ 143
TG, mg/dL  pre 121.1 + 76.1 199.0 + 125.1 0.50
post 94.2 £ 43.9 149.1 + 64.9
change -26.9 = 51.7 -50.0 + 98.6*
HDLC, mg/dL pre 61.1 + 12.2 49.1 + 11.7t 0.46
post 62.8 £ 12.6 49,5 + 125
change 1.7 £ 4.9 0.4 = 4.5
FPG, mg/dL  pre 102.0 £ 19.3 101.0 £ 22.9 0.54
post 97.8 £ 10.7 100.7 + 13.6
change -4.2 + 14.1 -0.3 £ 17.3

Values are mean * standard deviation, *significant difference within group by
paired ¢-test, tsignificant difference between groups by unpaired ¢-test, VFA:
visceral fat area, SBP: systolic blood pressure, DBP: diastolic blood pressure, TG:
triglycerides, HDLC: high-density lipoprotein cholesterol, FPG: fasting plasma
glucose.
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Figure. Changes in MetS component factors adjusted for baseline BMI and weight change.

HDLC change was additionally adjusted for baseline HDLC. Mean +/- standard error. NS: not significant, A:
post minus pre value, VFA: visceral fat area, SBP: systolic blood pressure, DBP: diastolic blood pressure, TG:
triglycerides, HDLC: high-density lipoprotein cholesterol, FPG: fasting plasma glucose.



