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Table 1. Regional Difference in ESRD Dynamics for Recent 15 Years
from 1984 to 1998
*Annual ESRD incidence *Increasing Rate of ESRD
region
Umillion) Odds ratio (/million Odds ratio
(mean, 95 %CI) /year) (mean, 95 %CI)
1. Hokkaido 158 £ 17 0.95(0.90 - 1.01) 144 +£0.8 1.36 (1.28 - 1.44)
2. Tohoku 1515 0.91 (0.86 - 0.96) 104 £0.5 0.90 (0.84 - 0.96)
3. Kanto 1 1457 0.87 (0.82-0.92) 10.8£0.6 0.95(0.90 - 1.01)
4. Kanto 2 157+6 0.95 (0.89 - 1.00) 11.2+£0.6 0.99 (0.93 - 1.06)
5. Hokuriku 146 £ 6 0.88 (0.83-0.93) 9.7+0.5 0.83 (0.78 - 0.89)
6. Tokai 165+ 6 1.00 (0.94 - 1.05) 102£04 0.89 (0.83 - 0.95)
7. Kinki 1 173 £7 1.05 (0.99 - 1.10) 10.8 £0.5 0.95 (0.93-0.97)
8. Kinki 2 167 £ 8 1.01 (0.95 - 1.07) 10.3+0.9 0.89 (0.87-0.91)
9. Chyugoku 1586 0.95(0.90 - 1.01) 104 £0.7 0.91 (0.89 - 0.93)
10. Shikoku 189 £7 1.14 (1.08 - 1.20) 11.9+0.6 1.07 (1.05 - 1.09)
11. North Kyushu 178 £ 8 1.08 (1.02 - 1.14) 11.6+£0.9 1.01 (1.03 - 1.05)
12. South Kyushu 204 + 8 1.23 (1.17 - 1.30) 13.9+0.6 1.29 (1.27-1.32)
Mean + SEM *p<0.0001 by ANOVA

-113-



14

16

Table 2. Regional Difference in Dietary Intake for Recent 15 Years
from 1984 to 1998
Amount of Dietary Nutrient Intake

region *Energy *Protein ~ *Carbohydrate = *Lipid *Salt

(kcal/day) (g/day) (g/day) (g/day) (g/day)
1. Hokkaido 2034 + 14 80.8 £0.5 2853 56.6+04 13.0+02
2. Tohoku 2087 £ 16 82.2+0.6 298 +4 56.6+0.5 14.0+0.2
3. Kanto 1 2052+ 8 80.3+£0.2 281 +2 609+03 12.6+0.1
4. Kanto 2 2068 £ 13 80.1+0.3 2933 57.8+04 135+0.1
5. Hokuriku 2060 + 14 79.2+£0.3 295+3 56.1+£0.5 13.0+0.1
6. Tokai 2029 £10 784+£04 287+3 57005 122+0.2
7. Kinki 1 2041 £8 79.7+04 281 %2 59.3+£0.5 11.6x£0.2
8. Kinki 2 2065 £ 17 80.5+04 292 +4 57.5+£0.6 12.1+£0.2
9. Chyugoku 2041 £ 10 79.3+£04 2872 573+£03 124+0.2
10. Shikoku 2022 £ 16 78.5+0.6 289 +4 549+0.6 11.8+0.1
11. North Kyushu 2012 £ 12 78.6 £ 04 282 +3 56.8+04 122+0.1
12. South Kyushu 1995+ 13 77.3+04 2783 56.8+0.5 12.1+0.1

Mean + SEM *p<0.0001 by ANOVA
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14

Linear and Multiple Correlations of Annual ESRD

Incidence and Increasing Rate of ESRD with Dietary Nutrient Intake

Annual ESRD Incidence Increasing Rate of ESRD
(n=180)

simple multiple simple multiple
correlation regression correlation regression

multiple correlation 0.777 0.817
coefficient (p<0.0001) (p=0.007)
Energy -0.658 -0.139 -0.606 -1.488
(p<0.0001) (F=3.5) (p=0.037) (F=16.7)

Protein 0.016 0.142 -0.225 1.038
(p=0.83) (F=3.6) (p=0.483) (F=8.2)

Carbohydrate -0.734 -0.772 -0.521 0.240

(p<0.0001) (F=261) (p=0.082) (F=0.5)

Lipid 0.152 -0.125 -0.210 -0.277

(p=0.041) (F=2.8) (p=0.513) (F=0.7)

Salt 0.142 0.257 -0.094 0.537

(p=0.057) (F=28.9) (p=0.770) (F=3.2)

Significant factors are shown in bo1d figures.
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ESRD Incidence Increasing Rate

Lowers
B Highers

Figure 1. Maps on renal failure in Japan. The left panel indicates the regional
difference in the mean annual incidence of ESRD during recent 15 years, while the right
panel in the increasing rate of ESRD. Regions are classified into 3 categories: the lowers
(shaded), the highers (closed) and other average regions (open). The number on the maps
shows the regions; (1): Hokkaido; (2): Tohoku; (3): Kanto 1; (4): Kanto 2; (5): Hokuriku;
(6): Tokai; (7): Kinki 1; (8): Kinki 2; (9): Chyugoku; (10): Shikoku; (11): North Kyushu;
(12): South Kyushu.
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ESRD Incidence Increasing Rate
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Figure 2.  Effects of nutrient intake on the annual incidence of ESRD and the increasing
rate of ESRD. Odds ratios of each nutrient component were illustrated for the annual
incidence of ESRD and the increasing rate of ESRD. Horizontal lines indicates the

mean and 95 % CI of odds ratios.
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Regional Differences in End-Stage Renal Disease and
Amount of Salt Intake in Japan

Genjiro Kimura

Department of Internal Medicine and Pathophysiology,
Nagoya City University Graduate School of Medical Sciences

Summary

We recently showed regional differences in the incidence of end-stage renal disease
(ESRD) within Japan which is generally ethnically homogenous, suggesting that factors
other than genetic may contribute to the difference. Here, we examined regional
differences in the amounts of dietary nutrient intake, especially protein and salt, in our
search for an explanation.

Annually, the Japanese Society for Dialysis Therapy reports the numbers of
patients entering maintenance dialysis in each prefecture of Japan. ~ We used the findings
for 1984 to 1998 to calculate the annual ESRD incidence and the increasing rate of ESRD
in each of 12 regions of Japan. Then, the regional differences were analyzed in relation
to the amounts of nutrient intake reported annually by National Nutrition Survey in
corresponding regions for these 15 years. As in our 1982-1998 study, there were
marked regional differences in both annual ESRD incidence and increasing rate of ESRD
(p<0.0001; one-way repeated-measures ANOVA).  We also found regional differences in
dietary intake of each nutrient (p<0.0001). The annual ESRD incidence was negatively
correlated with energy intake mainly due to carbohydrate (r=-0.5, F=61, n=180), while
positively correlated with both protein (protein/energy: =0.3, F=17) and salt (salt/energy:
=01, F=5) intakes. = The increasing rate of ESRD was negatively correlated with energy
intake (r=-1.5, F=17, n=12), while positively correlated with protein intake (=1.0, F=8).

The present study, relating regional differences between ESRD dynamics and the
amounts of nutrient intake in a nation wide population of Japan, on a macro level revealed
the renal protective effects of dietary restriction of both protein and salt, suggested by

animal models of progressive nephropathies but yet unproved by large-scale clinical trials.
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