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Table1. Characteristics of countries with low and high traditional Japanses diet score in 2009

Countries with low scores

Countries with high scores

n=76 n=64 p-Value*
Component Food Groups of Scores
Rice (g/1000 kcal/day) 9.23 (13.84) 55.24 (48.92) <0.001
Fish (g/1000 kcal/day) 9.11 (7.79) 18.13 (13.26) <0.001
Soybeans (g/1000 kcal/day) 0.18 (0.59) 0.97 (1.66) <0.001
Vegetables (g/1000 kcal/day) 30.25 (25.68) 26.74 (21.46) 0.385
Wheat (g/1000 kcal/day) 76.45 (39.60) 41.44 (36.35) <0.001
Milk (g/1000 kcal/day) 258.65 (113.97) 99.71 (84.16) <0.001
Red Meat (g/1000 kcal/day) 33.35 (14.60) 19.39 (13.54) <0.001
Eggs(g/1000 kcal/day) 12.38 (7.36) 9.27 (8.04) 0.019
Socioeconomic variables
Population (milion) 27.18 (48.39) 69.81 (222.74) 0.107
GDP (1000 US$/capita) 15.31 (19.20) 6.80 (10.40) 0.002
Aging rate (%) 10.15 (5.86) 5.42 (3.81) <0.001
Education (years) 9.31 (3.22) 6.38 (2.74) <0.001
Life style variables
Smoking (%) 22.97 (8.29) 15.87 (6.57) <0.001
Energy supply (kcal/day) 3.29 (0.65) 2.87(0.67) <0.001
Mean BMI (kg/m?) 25.57 (1.66) 24.48 (2.23) 0.001
Physical activity (1,000 MET-min/week) 5.27 (1.54) 5.72 (2.04) 0.144
Objective Variables
Low bone density rate(%) 5.37 (0.92) 6.69 (1.15) <0.001
Average bone density over 60 years old(g/m?) 787.94 (37.31) 739.37 (39.55) <0.001

Scores of 0 or less were labeled "Countries with low scores" and all others were labeled "Countries with high scores".

Deta were mean (standard deviation). GDP: Gross Domestic Product, BMI: Body Mass Index.

*Student’s t test
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Table2. Main effects of food groups and covariates on low bone mineral density rates in a linear mixed model: a

10-year longitudinal analysis

Rice

Fish

Soybeans Vegetables

B (SE) B

(SE)

B (SE) B (SE)

kkk

5.934 (0.059)
0.004 (0.002) *

(Intercept)
Food groups

5.934 (0.057)
0.021 (0.005)

kkk kkk

5.934 (0.059) 5.934 (0.060)
0.089 (0.050) -0.001 (0.003)

*3kk

Year -0.009 (0.001) *** -0.009 (0.001) *** -0.009 (0.001) *** -0.009 (0.001) ***
GDP 0.012 (0.006) 0.009 (0.006) 0.014 (0.006) * 0.013 (0.007)
Aging rate -0.012 (0.022) -0.021 (0.021) -0.020 (0.022) -0.021 (0.023)
Education -0.232 (0.039) *** -0.251 (0.038) *** -0.253 (0.040) *** -0.240 (0.040) ***
Smoking -0.022 (0.011) * -0.018 (0.011) -0.018 (0.011) -0.018 (0.011)
BM| -0.058 (0.052) -0.035 (0.051) -0.054 (0.054) -0.081 (0.052)
Physical activity 0.142 (0.048) ** 0.157 (0.046) *** 0.166 (0.048) *** 0.157 (0.050) **
Energy 0.152 (0.148) 0.112 (0.144) 0.149 (0.149) 0.167 (0.152)
Eggs Wheat Milk Meat

B (SE) B (SE) B (SE) B (SE)
(Intercept) 5.934 (0.060) *** 5.934 (0.057) *** 5.934 (0.056) *** 5.934 (0.059) ***
Food groups -0.007 (0.011) -0.006 (0.002) *** -0.003 (0.001) *** -0.009 (0.005)
Year -0.009 (0.001) *** -0.009 (0.001) *** -0.009 (0.001) *** -0.009 (0.001) ***
GDP 0.013 (0.006) * 0.007 (0.006) 0.018 (0.006) ** 0.015 (0.006) *
Aging rate -0.018 (0.023) -0.032 (0.022) -0.002 (0.022) -0.019 (0.022)
Education -0.239  (0.040) *** -0.204 (0.039) *** -0.230 (0.037) *** -0.233  (0.040) ***
Smoking -0.018 (0.011) -0.011 (0.011) -0.017 (0.010) -0.014 (0.011)
BMI -0.077 (0.052) -0.073 (0.049) -0.043 (0.049) -0.085 (0.051)
Physical activity 0.163 (0.048) ** 0.101 (0.049) * 0.150 (0.045) ** 0.154 (0.048) **
Energy 0.182 (0.154) 0.193 (0.144) 0.225 (0.142) 0.174 (0.149)

SE: Standard Erorr, GDP:
*** p<0.001; ** p<0.01; * p<0.05.
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Gross Domestic Product, BMI: Body Mass Index.
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Table3. Main effects of food groups and covariates on bone mineral density at age 60 years and older in a linear

mixed model: a 10-year longitudinal analysis

Rice Fish Soybeans Vegetables
B (SE) B (SE) B (SE) B (SE)
(Intercept) 767.637 (-2.162) *** 767.637 (-2.090) *** 767.637 (-2.131) *** 767.637 (-2.176) ***
Food groups -0.082 (-0.064) -0.662 (-0.197) *** -4.141 (-1.775) * -0.043 (-0.098)
Year 0.407 (-0.043) *** 0.407 (-0.043) *** 0.407 (-0.043) *x* 0.407 (-0.043) ***
GDP -0.345 (-0.229) -0.248 (-0.223) -0.411 (-0.225) -0.407 (-0.236)
Aging rate 1.872 (-0.817) * 2.030 (-0.778) * 1.978 (-0.795) * 2.044 (-0.812) *
Education 7.698 (-1.439) ** 8.182 (-1.382) *** 8.392 (-1.425) *** 8.016 (-1.455) *x*
Smoking 0.380 (-0.407) 0.317 (-0.388) 0.312 (-0.396) 0.290 (-0.404)
BMI 3.277 (-1.905) 2.308 (-1.850) 2.511 (-1.916) 3.780 (-1.873) *
Physical activity -3.158 (-1.769) -3.473 (-1.677) * -3.851 (-1.717) * -3.751 (-1.788) *
Energy -6.309 (-5.419) -4.955 (-5.252) -5.864 (-5.347) -6.372 (-5.474)
Eggs Wheat Milk Meat
B (SE) B (SE) B (SE) B (SE)
(Intercept) 767.637 (-2.168) *** 767.637 (-2.132) *** 767.637 (-2.049) *** 767.637 (-2.132) ***
Food groups 0.446 (-0.386) 0.136 (-0.063) * 0.105 (-0.025) *** 0.422 (-0.177) *
Year 0.407 (-0.043) *** 0.407 (-0.043) *** 0.407 (-0.043) *x* 0.407 (-0.043) ***
GDP -0.360 (-0.228) -0.242 (-0.234) -0.532 (-0.218) * -0.454 (-0.226) *
Aging rate 1.887 (-0.824) * 2.274 (-0.807) ** 1.341 (-0.782) 1.941 (-0.795) *
Education 7717 (-1.442) *** 7.068 (-1.463) *** 7.460 (-1.356) *** 7.458 (-1.421) ***
Smoking 0.308 (-0.402) 0.131 (-0.405) 0.275 (-0.380) 0.127 (-0.402)
BMI 3.493 (-1.880) 3.640 (-1.844) 2.496 (-1.789) 3.942 (-1.836) *
Physical activity -3.712 (-1.743) * -2.263 (-1.824) -3.247 (-1.645) -3.279 (-1.716)
Energy -7.989 (-5.543) -6.942 (-5.369) -8.693 (-5.149) -7.114 (-5.341)

SE: Standard Erorr, GDP: Gross Domestic Product, BMI: Body Mass Index.

% p<0.001; ** p<0.01; * p<0.05.
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Abstract

Association of Food Groups Composing the Traditional Japanese Diet Score
with Low Bone Density and Bone Density at Age 60 and Older - A 10-Year
International Comparative Study

Chisato Abe" %, Tomoko Imai*?*, Ayako Sezaki**, Keiko Miyamoto®?,
Fumiya Kawase®’, and Hiroshi Shimokata*’

Background and objective: We previously reported that traditional Japanese dietary patterns were associated
with higher rates of low bone mineral density and lower bone mineral density at age 60 years and older world-
wide. However, the associations of each food group comprising the traditional Japanese diet score with low bone
mineral density and bone mineral density at age 60 years and older are remain unclear. Therefore, the aim of the
present study was to clarify the associations of each food group comprising the traditional Japanese diet score
with low bone mineral density and bone mineral density at age 60 years and older by longitudinal analysis over
a 10-year longitudinal analysis using international data.

Methods: We obtained country-specific data from international open databases using the same methods as in
previous studies. A linear mixed model was used to perform a 10-year longitudinal analysis of each food group
and rates of low bone mineral density and bone mineral density at age 60 years and older, adjusted for covariates,
with 2009 as the baseline. The analysis included 140 countries with populations of at least 1 million for which
complete data were available.

Results: There was a significant positive association between food supplies of rice, seafood food and low bone
mineral density rates, and a significant negative association between food supplies of wheat, milk/dairy products,
and low bone mineral density rates. There was a significant negative association between food supplies of seafood,
soybeans and bone mineral density at age 60 years and older, and a significant positive association between food
supplies of wheat, milk/dairy products, red meat and bone mineral density age 60 years and older.

Discussion: These results suggest that increased food supplies of rice, seafood, and soybeans and decreased
food supplies of wheat, milk/dairy products, and red meat are associated with higher rates of low bone mineral

density, and lower bone mineral density at age 60 years and older worldwide.
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