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DERAR), EEEE (DRERTIC X 5B S HUY) PR R O
BEGENC & 2 1 HAEHORH)
HEEE © £, %, BMI, 4, HbAlc. HbAlc
$7 7 v 7 ABSEET, SRLEICBWTHIE SN, 5
5#72 JDS (Japan Diabetes Society) % NGSP (Na-
tional Glycohemoglobin Standardization Program) f{i#
(ZHIE LEFAG L 721,
2 EREHEFERAL
BEHRY OFRC 9 4F, P14 (15) 4, SPRR0ED 7 —
¥ — % FH 7z, E R AR ST A I e A7 13 U IR R R o
EREERELLTLO—HL2WEEbHD, 20
EE IR A R A AR 1 D W REICAT b L
7oA AR T R L 720 R B S 22 R A U D —
5% 7= —PREIN TR WEETH D,
Z OB BT AR 2 AW L 72
Rt R fEHT
TRC9 4, 164, 2R R EHE OB LI E (&
1) RO —#o#4&EHE (BMI, HbAlc, #IEM T
AVF—m, B, EZZPE) IOV THREDFE
Wi, FHER (F2) OMEHENEITE, Fhe
1, Fisher’s exact test, & U Kruskal Wallis H-test,
Bonferroni #fi 1F. Mann-Whitney U-test % iV 7z, “Fik
94F, 22EDZDMD T — & — IEFHLISE D & xR

2, Wilcoxon rank-sum test & 4 \»id Fisher’s exact

Gender ratio in group of subjects who responded to various survey items in H9, H15 and H22

Survey year Comparison over

Group responded to Sex H9 HI15 H22 3 groups”
BMI** N 858(100.0%) 743(100.0%) 1021(100.0%) P=0.351
(=20 years old) Men 369( 43.0%) 331( 44.5%) 473( 46.3%)
Women  489( 57.0%)  412( 55.5%) 548( 53.7%)
HbAlc N 421(100.0%)  426(100.0%) 466(100.0% ) P=0.676
(=40 years old) Men 156( 37.1%)  162( 38.0%) 186( 39.9%)
Women  265( 62.9%)  264( 62.0%) 280( 60.1%)
Total energy intake N 986(100.0%) 955(100.0%) 1057(100.0%) P=0.779
(=20 years old) Men 444( 45.0%)  441( 46.2%) 492( 46.5%)
Women  542( 55.0%)  514( 53.8%) 565( 53.5%)
Daily steps N 830(100.0%) 848(100.0%) 992(100.0%) P=0.421
(=20 years old) Men 354( 42.7%) 384( 45.3%) 451( 45.5%)
Women  476( 57.3%)  464( 54.7%) 541( 54.5%)
Annual health checkup N 960(100.0%) 976(100.0%) 1095(100. 0% ) P=0.949
(=20 years old) Men 433( 45.1%)  441( 45.2%) 501( 45.8%)
Women  527( 54.9%)  535( 54.8%) 594 ( 54.2%)

* . statistically analyzed by Fisher’s exact test
**: Body mass index
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Table 2 Frequency distribution of and mean of age in group of subjects who responded to various survey items in H9, H15 and H22

Age category Survey year Comparison over Post hoc test
Group responded to H9 H15 H22 3 groups Survey year
BMI N 858(100.0%) 743(100.0%) 1021(100.0%) H9 vs. H15 P=0.009**
(220 years old) 20~29 84( 9.8%) 68( 9.2%) 70( 6.9%) P<0.001* H9 vs. H22 P<0.001**

30~39 89( 10.4%) 78( 10.5%) 9%6( 9.4%) H15 vs. H22 P=0.229**

40~49 185( 21.6%) 98( 13.2%) 150( 14.7%)

50~59 141( 16.4%) 157( 21.1%) 194( 19.0%)

60~69 207( 24.1%) 156( 21.0%) 228( 22.3%)

=70 152(17.7%)  186( 25.0%) 283( 27.7%)

Mean 54 56 57.8 H9 vs. H15 P=0.020"*

SD 16.5 17 16.8 P<0.001* H9 vs. H22 P<0.001**

Median 55 57 60 H15 vs. H22 P=0.120**
HbAlc N 421(100.0%)  426(100.0%)  466(100.0%) H9 vs. H15 P=0.004**
(240 years old) 20~29 0( 0.0%) 0( 0.0%) 0( 0.0%) P<0.001* H9 vs. H22 P<0.001**

30~39 0( 0.0%) 0( 0.0%) 0( 0.0%) H15 vs. H22 P=0.009**

40~49 99( 23.5%) 69( 16.2%) 55( 11.8%)

50~59 93( 22.1%)  108( 25.4%) 97( 20.8%)

60~69 155( 36.8%) 123( 28.9%) 141( 30.3%)

=70 74(17.6%)  126( 29.6%)  173( 37.1%)

Mean 59.7 62.2 64.8 H9 vs. H15 P=0.003**

SD 10.9 11.6 11.8 P<0.001* H9 vs. H22 P<0.001**

Median 61 63 66 H15 vs. H22 P=0.003**
Total energy intake N 986(100.0%)  955(100.0%)  1057(100.0%) H9 vs. H15 P=0.719**
(=20 yearsold) 20~29 98( 9.9%) 99( 10.4%) 70( 6.6%) P<0.001* H9 vs. H22 P<0.001**

30~39 102( 10.3%) 107( 11.2%) 108( 10.2%) H15 vs. H22 P=0.002**

40~49 201( 20.4%) 131( 13.7%) 157( 14.9%)

50~59 164( 16.6%) 211( 22.1%) 200( 18.9%)

60~69 239( 24.2%) 196( 20.5%) 230( 21.8%)

=170 182( 18.5%) 211( 22.1%) 292( 27.6%)

Mean 5.3 54.8 57.6 H9 vs. H15 P=1.000"*

SD 16.7 17.1 16.9 P<0.001* H9 vs. H22 P<0.001**

Median 55.5 55 59 H15 vs. H22 P<0.001**
Daily steps N 830(100.0%) 848(100.0%) 992(100.0%) H9 vs. H15 P=0.153**
(=20 yearsold) 20~29 75( 9.0%) 84( 9.9%) 66( 6.7%) P<0.001* H9 vs. H22 P<0.001**

30~39 86( 10.4%) 87( 10.3%) 102( 10.3%) H15 vs. H22 P=0.034**

40~49 184( 22.2%) 122( 14.4%) 151( 15.2%)

50~59 141( 17.0%) 189( 22.3%) 192( 19.4%)

60~69 211( 25.4%) 182( 21.5%) 219( 22.1%)

=170 133( 16.0%) 84( 21.7%) 262( 26.4%)

Mean 53.9 55 57.2 H9 vs. H15 P=0.233**

SD 15.9 16.7 16.6 P<0.001* H9 vs. H22 P<0.001**

Median 55 55 59 H15 vs. H22 P=0.023**
Annual health checkup N 960(100.0%)  976(100.0%)  1095(100.0%) H9 vs. H15 P=0.655"*
(220 years old) 20~29 92( 9.6%) 105( 10.8%) 76( 6.9%) P<0.001* H9 vs. H22 P<0.001**

30~39 99( 10.3%) 111( 11.4%) 113( 10.3%) H15 vs. H22 P=0.002**

40~49 201( 20.9%)  134( 13.7%) 161( 14.7%)

50~59 164( 17.1%) 211( 21.6%) 210( 19.2%)

60~69 236( 24.6%) 197( 20.2%) 232( 21.2%)

=170 168( 17.5%) 218( 22.3%) 303( 27.7%)

Mean 5.1 54.6 57.5 H9 vs. H15 P=1.000"*

SD 16.4 17.2 17.1 P<0.001* H9 vs. H22 P<0.001**

Median 55 55 59 H15 vs. H22 P<0.001**

* . statistically analyzed by Kruskal Wallis H-test
** . sttistically analyzed by Mann-Whitney U-: test with Bonferroni correction
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National vs. Tokushima Reference P= 0657
Changes in Tokushima (vs. 2003) = P= 0.062
Changes in National (vs. 2003) P<0.001 -
Figure 1.
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MIZEAL 2 7R L7zo SERE 9 4F X 0 SERIS4E T3 1 H Pk
HIIABICEA L, Z20% L, FRi2, HCTHEET
Hotze —H, FHISE X O PE22FE T, 1 HF
BEIRDITE IO, RN E ko7, &
EORMEILFIIED A DRFKT, MEHFENRITIETE %
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56,426 & FHIR L, “FR224F O B L o Bl 13 4 [E iE

W60% to <65% 0265%
H14 H15 Hz20
National Tokushima National Tokushlma
76.2 746 73 76.4
126 15.7 168 142
11.2 9.6 102 9.4
4235 426 3671 466
Reference P=0.654 Reference P=0.143
= Reference - P=0.577
Reference = P=0.01 -

The temporal changes in the relative distribution of subjects aged 40 or older with impaired glucose tolerance, who were

randomly recruited from the general population for the survey in Tokushima and the whole nation. The participants were divided into

three categories according to their HbAlc levels :

<6.0%, normal () ; 6.0 to <6.5%, at risk for diabetes (H) ; and=6.5%, diabetes

(). The data were statistically analyzed by the Wilcoxon rank-sum test
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100% 1
90%
80%
0%
60%
50%
40%
30%
20%
10%
0%

Ha

National Tokushima

Survey year
BMI category

<185 (%) 16 5.6
18,5 to <25.0 (%) 69.7 65.7
=250 (%) 2286 287
N 9156 858

National vs. Tokushima Reference P<0.001
Change in Tokushima (vs. 2003) P=0.163
Change in Mational (vs. 2003) P= 0.009 =

=] o

B85 to <250 0z950
H15 H20 H22
National Tokushima National Tokushima
18 3.9 79 6.5
67.3 65.1 67.7 66.3
249 an 242 271
6729 743 6713 1021
Reference P<0.001 Reference P= 0.02
= Reference = P= 0017
Reference e P=0.393 -

Figure 2. The temporal changes in the relative distribution of subjects aged 20 or older with three categories of BMI, who were randomly
recruited from the general population for the survey in Tokushima and the whole nation. The participants were divided into three

categories according to their BMI levels : <18.5, thin (
statistically analyzed by the Wilcoxon rank-sum test

Table 3 Temporal changes in the total energy intake of subjects
aged 20 or older who were randomly recruited for the
survey in Tokushima

) ; 18.5 to <25.0, normal weight () ; and=25, obese ([_]). The data were

Table 4 Temporal changes in the number of daily steps of sub-
jects aged 20 or older who were randomly recruited for
the survey in Tokushima and the whole nation

Survey year Tokushima Survey year

H9 H15 H22 H9 H15 H22

Total Mean (kcal) 1968 1927 1850 Men mean 6736 6508 6719
SD 568 591 555 SD 3840 4041 4802

N 986 955 1057 N 354 384 451
P 0.17 Reference <0.001 P 0.248 Reference 0.907

Men Mean (kcal) 2007 2133 2071 Women mean 6913 5995 5785
SD 580 628 602 SD 3882 3504 3725

N 444 441 492 N 476 464 541
P <0.001 Reference 0.063 P <0.001 Reference 0.218

Women  Mean (kcal) 1936 1750 1658 Total mean 6838 6228 6210
SD 557 495 427 SD 3863 3763 4272

N 542 514 565 N 830 848 992

P <0.001 Reference <0.001 P <0.001 Reference 0.42
statistically analyzed by Wilcoxon rank-sum test National mean 7606 7103 6426
N 9404 8367 7149

*surveyed in 2008

(CER204E) 1D &, MBEEICEIIROON R ko
7oo FHITFER 9, 164, 2FDEBRIZBT /S
ZHRERLIEODTH D, BBWZLHEDOEEIT P

statistically analyzed Wilcoxon rank-sum test

IS4EICIE L, P22 IC AN L 720 4EMBIICA D
L, A0F DL E O EE A B L, 30 A
22, 2004 L Tz,
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Table 5 Temporal changes in the percentage of subjects who
had an annual health checkup in H9, H15 and H22

Survey year

H9 H15 H22
Total Yes(%) 44.7 43.4 61.6
No(%) 55.3 56. 6 38.4
N 960 976 1095
P 0.533 Reference  <0.001
Men Yes(%) 39.7 43.3 63.5
No(%) 60.3 59.7 36.5
N 433 441 501
P 0.303 Reference  <0.001
Women Yes(%) 48.8 43.6 64.3
No(%) 51.2 56. 4 35.7
N 527 535 594
P 0.097 Reference  <0.001
Age range (years)
20~29 Yes(%) 63.0 75.2 55.3
No(%) 37.0 24.8 4.7
N 92 105 76
P 0.087 Reference  <0.006
30~39 Yes(%) 68.7 62.2 60.2
No(%) 31.3 37.8 39.8
N 99 111 113
P 0.384 Reference 0.785
40~49 Yes(%) 40.8 47.0 67.1
No(%) 59.2 53.0 32.9
N 201 134 161
P 0.263 Reference  <0.001
50~59 Yes(%) 35.4 34.6 74.3
No(%) 64.6 65.4 25.7
N 164 211 210
P 0.913 Reference  <0.001
60~69 Yes(%) 33.5 34.5 59.1
No (%) 66.5 65.5 40.9
N 236 194 232
P 0.913 Reference  <0.001
=70 Yes(%) 47.2 33.0 53.8
No(%) 52.8 67.0 46.2
N 168 228 303
P >0.001 Reference >0.001

statistically analyzed by Wilcoxon rank-sum test
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22 TR EHEOF A, FHAEE, PRI D
FNHICH LUSERIRL TWzZ L 2ZBI2AN,
FZOHRE SR T DL, FRR2EDIMHEREEE
FEOHEDORPIZESHITRKREVLIDIZ o/ EZ 6N
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SUMMARY

Abstract

Objective : The effectiveness of diabetes prevention programs for the general population in
Tokushima Prefecture was investigated. The programs were designed by Tokushima Medical
Association’s (TMA’s) Steering Committee for Diabetes Prevention.
Research design and methods : The committee promoted diabetes prevention by disseminating educa-
tional messages on diabetes to the general public and medical care providers, and establishing a re-
ferral system among public health centers and medical institutes throughout Tokushima Prefec-
ture during the period from 2004 to 2009. The outcome of these activities were evaluated by ana-
lyzing data from the Prefectural Health and Nutrition Survey in Tokushima conducted in 1997 (n=
998), 2003 (n=1008) and 2010 (n=1130), and then comparing these results with those of the na-
tional survey at the corresponding times.
Results : The percentage of subjects with glucose intolerance at the time of initiation of the preven-
tion program in Tokushima tended to increase from 1997 to 2003, but was slightly decreased in
2010, although the differences were not statistically significant. However, the percentage of sub-
jects with glucose intolerance was significantly increased throughout Japan during the same period.
Obesity parameters, physical activity evaluated by the number of steps and the average total en-
ergy intake changed favorably in parallel with changes in the prevalence of diabetes during the
study period in Tokushima.
Conclusion : The diabetes prevention programs initiated by the TMA’s committee may be useful in
ameliorating the situation of diabetes in Tokushima Prefecture.

Key words : health education, general population, diabetes prevention, glucose intolerance, obesity





