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ABSTRACT

Background: Physical activity is very important for disease prevention, and improves quality of life (QOL). However, it is
reported that many people do not have the habit of exercise in Sapporo in 2000.
Objective: To compare exercise groups (a home-based and a gym-based exercise training program) with the control group.
Design: Intervention study. Intervention for 6 months, and follow up for 2 years.
Setting: a community-based health promotion project in Sapporo, Japan.
Subjects: A total of 547 people (named “Tanoshiku” course, a home-based training program: 114 people, “Genkini” course, a
gym-based training program, once a week: 268 people, “Shikkari” course, a gym-based training program, twice a week: 165
people) whose conditions met 24.2 = Body mass index (BMI) <35 and one or more of the following criteria: 1) systolic blood
pressure = 130mmHg, 2) LDL cholesterol = 120mg/dl, 3) fasting glucose level 110mg/dl, or glucose level = 140 mg/dl and
HbAic = 5.5% in 2003. A control group was matched for age (5-years interval) and sex in the intervention group. Subjects
were selected among participants who attended the municipal health screening program.
Main outcome measures: BMI, systolic and diastolic blood pressure, total cholesterol, LDL cholesterol, HDL cholesterol,
triglyceride, fasting glucose level, and HbAic.
Results: At 6 months, 495 (90.5%) of the subjects had completed the exercise training program. Repeated measured analysis
of variances showed a significant time and group interaction. The BMI of the “Tanoshiku” course and the “Shikkari” course
showed a significantly different pattern (decreased) when compared to the control group. Fasting glucose level of the
“Genkini” course was significantly different pattern when compared to the control group.
Conclusions: Home-based and gym-based exercise training programs may be effective ways to reduce BMI and fasting
glucose level in middle-aged and elderly people.
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Tablel Participation condition

People whose conditions met 24.2 =< BMI <35 and
one or more of the following criteria:

1) systolic blood pressure = 130mmHg,

2) LDL cholesterol = 120mg/dl,

3) fasting glucose level = 110mg/dl,

or glucose level = 140 mg/dl and HbAic = 5.5%

Exclusion criteria:

Systolic blood pressure = 180mmHg
Diastolic blood pressure = 110mmHg
Fasting glucose level = 140mg/dl
Glucose level = 200mg/dl

LDL cholesterol = 220mg/dl
Triglyceride (Fasting) = 400mg/dl
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Population in Sapporo in April 2004
1,837,901 persons
Persons insured with national health insurance
555,524 persons
Total subjects who underwent a health check up among
those insured with national health insurance.
About 390,200 persons

Persons insured with national health insurance who
underwent a health check up

!

Persons consisting of the conditions described in table 1,
excluding those who underwent mass health screening :
27,647 persons

About 107,500 persons

Selected at random:
Invitation mail for the present intervention study
21,990 persons

v y

v

No 21,249persons| | Yes 741 persons |

v
An explanatory meeting:
Explanation of the purpose of the intervention study,
informed consent, and to obtain opinions from the persons
who attended the meeting

633 persons

Seminar:
lectures by doctors, questionnaires on life
habits, and confirmation of an exercise

Y

Control group:

A control group was matched
for age (5-years intervals) and
sex in the intervention group.

1,142 persons

Numbers starting an exercise program:
“Tanoshiku’course 114 persons
“Genkini” course 268 persons
“Sikkari’course 165 persons
Total 54Tpersons

Fig. 1 Flow chart

! Numbers not completing the

exercise program (moving out,
Support for program: sickness etc)

“Tanoshiku’course 6 persons
“Genkini” course 28 persons
health, and exercise events “Sikkari’course 18 persons

Sending letters, lectures about the

l Total 52 persons

Numbers completing the exercise program:
“Tanoshiku’course 108 persons
“Genkini” course 240 persons
“Sikkari’course 147 persons

Total 495 persons
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Table2 Comparison of baseline characteristics between intervention and control group in 2003
intervention group control group P-value
Sex:number, % Male 243 44.4% 517 45.3% 0.74
Female 304 55.6% 625 54.7%
Total 547 100% 1,142 100%
Age :mean*SD 67.4+6.8 67.3%+7.0
Age group:number, %
40-49 9 1.6% 20 1.8% 0.89
50-59 45 8.2% 103 9.0%
60-69 269 49.2% 571 50.0%
70- 224 41.0% 448 39.2%
Total 547 100% 1,142 100%
Persons consisting of inclusion criteria in table1: number/ number, % P-value
BMI= 24.2 547/5417 100% 1,142/1,142 100% -
Systolic blood pressure= 130mmHg 412/546 75.5% 865/1,141 75.8% 0.87
LDL cholesterol= 120mg/dl 275/380 72.4% 533/778 68.5% 0.18
Fasting glucose level= 110mg/dl 58/380 15.3% 160/779 20.5% 0.03
glucose level= 140mg/dl and HbA;c = 5.5% 10/155 6.5% 29/353 8.2% 0.49
P-value: x Ztest
Table 3. Comparison of health check up data between intervention and control group in 2003 and 2004 :before exercise intervention
intervention group control group
2003 items of health check up number of persons mean=SD P-value® number of persons mean=+SD
BMI 547 263+ 1.9 <0.01 1,142 267+ 20
Systolic blood pressure mmHg 546 136.2+14.2 0.07 1,141 1376153
Diastolic blood pressure mmHg 546 798+ 95 0.01 1,141 811+ 98
Total cholesterol mg/dl 547 2176323 0.02 1,142 213.7+318
LDLcholesterol mg/dl 380 136.5+29.6 0.09 778 133.4%29.1
HDLcholesterol mg/dl 547 57.2+13.8 0.04 1,142 55.6+16.3
Triglyceride mg/dl 380 128.2+61.3 0.32 779 132.4%68.5
Fasting glucose level mg/dl 380 959+12.8 <0.01 779 100.9+£23.1
HbAlc % 524 52+06 <0.01 1,092 5307
2004 P-value® P-value® P-value®
BMI 524 262+ 2.1 <0.01 0.18 1,142 26.6+ 2.0 <0.01
Systolic blood pressure mmHg 525 134.8+15.5 <0.01 0.12 1,142 137.3+14.2 0.52
Diastolic blood pressure mmHg 525 78.7+10.3 <0.01 0.03 1,142 804+ 94 0.03
Total cholesterol mg/dl 525 216.0+34.1 0.10 0.08 1,142 2132%+31.2 0.55
LDLcholesterol mg/dl 340 133.8+33.2 091 0.06 688 134.1%28.1 0.80
HDLcholesterol mg/dl 525 57.5+147 <0.01 0.81 1,142 55.3+13.3 0.36
Triglyceride mg/dl 339 127.1+68.7 0.97 0.68 688 127.0%£58.5 0.49
Fasting glucose level mg/dl 339 98.6+16.2 0.92 <0.01 688 98.5+12.7 0.35
HbAlc % 496 52+06 0.02 0.18 1,099 5.3+0.6 0.57

P-value®: Comparison between intervention and control group
P-value®: Comparison within 2003 and 2004
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Table 4 Comparison between each intervention and control group in 2004, 2005 and 2006:One way analysis of variance

KA, BN,

i

Tanoshiku P-value Genkini P-value Sikkari P-value control
course course course
items of health check up year number mean=+SD number mean=*=SD number mean=*=SD number mean=*SD
of person of person of person of person
BMI 2004 102 26.1+2.0 0.46 231 26.1+20 <0.01 sk 144 26.3+2.2 0.23 1,142 26.6+2.0
2005 94 259+2.0 0.04 * 191 25.8+2.1 <0.01 %k 115 25.8+2.1 <0.01 *k 924 26.5+2.2
2006 80 259+23 0.16 176 25.7+2.0 <0.01 sk 116 25.9+2.1 0.13 864 26.4+2.2
systolic blood pressure mmHg 2004 102 136.7+15.0  0.97 232 1345+153 003 =* 144 1339+17.1 003 * 1,142 137.3%£14.2
2005 94 1355142  0.98 191 1341146  0.26 115 131.6+14.8 <0.01 ** 925 136.1+15.3
2006 80 136.0+134  0.98 176 1341134 059 116 133.4+16.3 0.41 863 135.4+14.4
diastolic blood pressure mmH; 2004 102 80.4+11.3 1.00 232 78.2+9.8 <001 % 144 785+104 0.08 1,142 80.4+9.4
2005 94 794+ 83 1.00 191 77.5+9.8 0.06 115 77.3x 9.1 0.11 925 79.3+9.7
2006 80 78.6* 9.6 1.00 175 78.1+9.3 0.79 116 77.5+ 85 0.47 863 78.7+9.4
total cholesterol mg/dl 2004 102 216.6£29.3  0.67 232 213.8+33.6  0.99 144 2189375 0.12 1,142 213.2+31.2
2005 94 205.0%+282  0.36 191 209.4+315  0.99 115 2121+36.4 087 925 210.0%+30.5
2006 80 206.4+29.2 087 176 207.8£280  0.96 116 213.7+354 0.28 864 208.9+30.1
LDLcholesterol mg/dl 2004 65 135.9+£33.7  0.95 153 130.8+31.8  0.52 92 135.4+35.8 097 688 134.1x28.1
2005 61 125.9+255  0.51 128 125.5+29.0 0.18 70 131.0+£340 1.00 535 130.6+27.5
2006 56 1221259  0.07 115 125.0+27.8 0.11 72 135.4£335 0.50 534 130.9+27.4
HDLcholesterol mg/dl 2004 102 56.5+13.9 0.75 232 58.0+15.7 0.02 * 144 57.7+148 013 1,142 55.3+133
2005 94 55.013.1 0.96 191 57.4+12.6 0.25 115 576139 0.36 925 55.7+£13.3
2006 80 55.7+13.8 1.00 176 58.0+12.8 0.07 116 574140 0.39 864 55.6+12.7
triglyceride mg/dl 2004 64 123.6+47.7 097 153 125.3+685  0.99 92 133.9+84.2 0.68 688 127.0+585
2005 61 126.3%£529  0.92 128 1204605 1.00 70 121.3£61.0 1.00 535 121.6+62.3
2006 56 131.1+60.8 0.70 115 1234+644  1.00 72 123.6+64.6 1.00 534 122.8+60.1
fasting glucose level mg/dl 2004 64 984149 1.00 153 99.2+15.2 0.93 92 96.8+16.5 0.55 688 985127
2005 61 97.8+15.1 0.91 128 97.9+16.6 0.84 70 947112  0.09 535 99.1+16.1
2006 55 95.5+14.1 0.08 115 98.8+16.4 0.56 72 95.1%+133 0.02 * 534 100.8+17.2
HbAlc % 2004 93 5.3%0.6 0.90 222 5.3%0.6 0.27 136 5.2+0.5 0.07 1,099 5.3+0.6
2005 87 5.3+0.5 0.30 186 5.4+0.7 0.43 110 5.3+0.6 0.07 891 54+0.8
2006 73 5.3+0.5 0.08 169 5.4+0.7 0.59 114 5.3+0.6 0.04 * 839 5.4+0.7

*:0.05%, **:<0.01% (v.s. control group).

Table 5 Time courses in intervention and control group in 2004,2005 and 2006 : Repeated measured analysis of variances

items “Tanoshiku” course P-value® “Genkini” course P—value "Sikkari” course P-value  control groug P—value
n=72° n= 148 n= 95 n= 757

BMI 2004 26.2+2.0° 26.0%+19 26.2+2.1 26.5+19

2005 25.7+2.1 <0.01%* 258=+21 <0.01*x 257+20 <0.01 *x 26.4+2.1 <0.01 **

2006 25.8+2.3 <0.01** 257%21 <0.01 %k 259+20 <0.01 %k 26422 <0.01 *k
Systolic blood pressure mmHg n=72 n=148 n=95 n=756

2004 135.6+15.2 1346+159 1344+16.9 1365+ 144

2005 134.4+14.0 0.67 132.7+13.9 0.87 1311147 0.18 135.6+15.2 0.02 *

2006 135.6+13.7 0.86 133.8+13.3 0.88 132.8+15.7 0.91 135.0+14.3 <0.01 %k
Diastolic blood pressure mmHg n=72 n=147 n=95 n=756

2004 80.3+11.2 78.0+104 78.7%+10.1 80.1%+95

2005 79.4+ 8.6 0.44 770+ 9.7 0.55 774+ 9.1 0.26 79.2+9.7 <0.01 %

2006 78.5+10.0 0.1 781+ 94 0.98 775+ 79 0.35 78.6+9.4 <0.01 **
Total cholesterol mg/dl n=72 n=148 n=95 n=757

2004 213.5+24.4 211.0+=33.3 215.1+38.3 212.2+30.6

2005 204.2+27.5 <0.01** 208.1%+30.7 0.01*x 2124+35.7 0.01 %+ 210.0%+30.0 <0.01 *%*

2006 207.7+28.0 <0.01** 207.7%+28.0 <0.01%x 211.1%£36.5 0.07 208.4+29.4 <0.01 *k
LDLcholesterol mg/dl n=37 n=81 n=42 n=349

2004 130.2+33.4 129.7%£29.9 135.3+35.6 133.3*274

2005 127.2+23.5 0.02 x 128.2+284 0.02 * 135.2%34.6 0.30 130.4+26.9 <0.01 *k

2006 122.8+24.2 <0.01 %k 128.4+28.1 0.01 ** 1354321 1.00 128.9+25.8 <0.01 *x*
HDLcholesterol mg/dl n=72 n=148 n=95 n=757

2004 56.6+14.0 584+17.0 57.2+15.1 55.5+13.0

2005 55.6+13.6 0.09 57.7+121 0.69 57.6+14.2 0.98 56.0+13.3 0.16

2006 55.5+13.3 0.50 57.7+124 1.00 57.2+147 0.85 553+125 0.33
Triglyceride mg/dl n=36 n=81 n=42 n=349

2004 137.6+44.3 126.4+71.8 133.9+67.4 123.5+57.2

2005 129.2+51.6 0.88 1146+58.4 0.49 117.9+61.8 0.11 120.9+65.7 0.02 *

2006 137.8+60.8 0.41 121.4+63.2 0.90 116.1%£51.3 0.21 121.2+56.1 0.09
Fasting glucose level mg/dl n=36 n=81 n=42 n=349

2004 98.0+14.7 99.0+15.6 942+11.7 98.3+12.6

2005 97.3+15.9 0.93 96.5+13.8 0.34 932+ 7.8 0.10 99.6+17.1 0.50

2006 97.0+12.7 0.22 97.7%x16.5 0.87 948+11.0 0.20 101.1+=16.3 <0.01 **
HbAlc % n=62 n=135 n=88 n=717

2004 5.2+0.6 53+0.6 52+06 53+06

2005 5.3*£0.5 0.75 54+0.7 <0.01%* 5.3+0.6 003 * 54+08 <0.01 *k

2006 5.2+0.4 0.84 54+0.7 <0.01*x 53+0.6 0.01 %k 54407 <0.01 %k

a:analysis objects, b:mean=®=SD
*:<0.05%, **:<0.01% (v.s. 2004).
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Table 6 Interaction between group and time.

Intervention group Outcome measure

F-value P—-valuel

F-value P-value2

“Tanoshiku“course BMI 423 0.02 * 479  <0.01 *x*
Systolic blood pressure 0.51 0.60 0.34 0.71
Diastolic blood pressur 0.04 0.96 0.11 0.89
Total cholesterol 2.64 0.07 295 0.053
LDLcholesterol 0.34 0.71 1.84 0.16
HDLcholesterol 1.30 0.27 1.13 0.32
Triglyceride 0.42 0.65 1.10 0.33
Fasting glucose level 1.41 0.24 3.90 0.02 *
HbAlc 1.16 0.31 1.87 0.15
“Genkini” course BMI 2.85 0.06 3.29 0.04 *
Systolic blood pressure 0.73 0.48 0.69 0.50
Diastolic blood pressur 2.31 0.10 211 0.12
Total cholesterol 0.16 0.85 0.18 0.83
LDLcholesterol 0.59 0.56 0.02 0.98
HDLcholesterol 1.23 0.29 1.59 0.20
Triglyceride 1.02 0.36 0.27 0.76
Fasting glucose level 444 0.01 *x 3.32 0.04 *
HbAlc 0.02 0.98 0.01 0.99
“Sikkari” course BMI 6.41 <0.01 *x 514 <0.01 *
Systolic blood pressure 1.36 0.26 1.21 0.30
Diastolic blood pressur 0.21 0.81 0.23 0.79
Total cholesterol 0.02 0.98 0.30 0.74
LDLcholesterol 0.67 0.51 0.40 0.67
HDLcholesterol 0.05 0.96 0.21 0381
Triglyceride 1.80 0.17 0.82 0.44
Fasting glucose level 0.83 0.44 1.04 0.35
HbAlc 0.86 0.42 0.85 0.43
P-valuel: general linear model, P-value2 :linear mixed model
*:<0.05%, **:<0.01% (v.s.control group).
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