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£1 IBICHBILBBREEN

Eiﬁ]ﬁ#(n-aw

3F,%§JJ*TB€2¥(n 247)

Ed?k,ﬁi?m)kﬁ(n 248)

P value

Pl + 12 Tl + {EHEE
FH () 495 + 938 483 + 101 486 *+ 9.3 n.s.
/% 116/238 71/176 71/177 n.s.
& (cm) 160.9 =+ 8.4 161.7 = 80 1612 £ 7.9 ns.
KZE (k) 58.3 + 10.3 594 &+ 12.1 58.8 = 10.1 n.s.
BMI 224 +29 226 + 36 225 % 3.2 n.s.
TR EFEE(om) 80.0 = 8.9 812 + 93 816 =87 n.s.
{RRERAZE (%) 247 + 6.6 26.9 = 6.1 268 = 6.8 p <005
M FEE (me/dl) 89.5 + 8.6 89.1 = 123 89.7 + 89 ns.
4 BE R (mg/dl) 84.4 + 520 91.3 = 56.8 90.3 =+ 60.7 n.s.
HDL~aLXFO—/L (mg/dl) 66.9 + 15.8 64.7 = 17.7 64.1 =154 ns.
ULHEHA ML E (mmHg) 116.7 = 143 116.7 = 147 117.0 == 15.1 n.s.
YhaRHAM E (mmHg) 71.3 & 10.1 711 + 103 71.6 £+ 106 n.s.

3HMICHEULTHE. BML. VIR b
FEE. m¥EE. SiElEl. HDL-aL

AT O—)L, MEIZEFEDH NN
f:b‘\ 1$ﬁ5’ﬂﬁ$'- L\'C E.‘E@E?ﬁ‘mu

Btz (p<0.05), £1=. 3FIHITS
BIKEHEDHEER 2 ITR LTz, EE

£2 aﬁ::i:s%sfzk%mgwﬁﬁ

ﬁl‘ BTEEKEH=FE 38.1+£14.9

AuY-FAETHY ., IEEEEETIE
19.1+7.2 Ay - B, BIKFEIN AR
Tl 18975 AvyY - EBTH-oT-

(p<0.01),

TEBNEE (n=354)
s

BB AR (n=247)

BREEt AR (n=248)

P value

FilE + F EIE + R FiglE L EHEE
hERE S KERE (A Y- B/E) 381 % 149 19.1 £ 7.2 189 =75 p < 0.01
S (H/H) 13363 % 3323 8321 =+ 2207 8501 +2082 p < 0.01
Bk ESRTEOME (5/8) 571.6 % 110.2 557.3 %= 116.0 573.6 1147
FERESATHORE (2/8) 780 + 20.4 434 += 143 446 +£16.2 p <001
EMESKEHORE(2/8) 49 + 10.1 09 +28 06 +12 p <001
JEERERN (R/H) 7855 + 1125 838.4 + 118.2 821.3 +116.5 0 <001

{ERE B EER (1.1-2040Y) . PRESFFE(B0-59AY) | BRESEEH 604y Y~), FEBLHEERT (1440518 - oh - BIAE S RETHHEM)

2) 1 FRONT AZHRIZEEY HifthTaas
1 EHDBFFEHEDEILER IR
L1z, 3EICHITHHEFHED 1 Fi
DEEIZBZERGXEERANRO LN
(p<0.05) . BEFBNAREICENTS
o ESKERI CARIEMAEED

%3 IBCHEHIBBEHROIFMOEL

btz (p<0.05), & EFEEREREF
(2D TIE. AR AL, Eu:f:7°|:74—1|/

MEF. ETORAFEBICEVWTHERER

REERFRO NG, >1=h, BRI
BLTOHEELGXEERASRD O
(p<0.05) (F&4),

EBIEE (n=348)
T - {2

JEETIXEREE (n=239)
W sEE

191 =112

P value
for interaction

SUEEN AF (n=240)
=

i + Tl + 5

PERESKERNRE A—XTFT1V 382 =112 187 =112 p <005
(FAuy-B/R) 1458 36.1 £ 13.9 213 =139 238 £139
HE(H/H) R—=RS5(Y 13400 =+ 2716 8356 =+ 2716 8553 + 2727 p <005
148 12457 & 2909 * 8679 =+ 2909 9247 %2921 *
{ERESREDD R—25(> 5710 = 1145 5576 £ 1153 571.1 = 1145 p <005
B (57 H) 148 5700 = 117.9 5600 = 118.7 5579 + 118.0
HRE S KEBD R—ZRS5( 779 =179 433 +180 444 £179 p <005
B (5/8) 148 74.7 =216 * 472 £21.7 519 + 216 *
ERESNEDHO R—=RSA(Y 49 £69 10 £69 0.6 £6.9 p < 0.05
B5RE (537 8) 148 45 +82 1.3 =83 19 =82
JEEBNEERE (57 8) R—=2S5A2 7862 £ 1165 8381 £ 1173 8239 = 116.6
1#£5 790.8 *+ 1204 831.5 + 1212 828.3 + 1204

ERESFERDH(11-2900)  PRESEED(B0-584vY) . BREHEFH (6.0AvY~), FEBHEEM (14405 -E - - FRE SR FHIFM)

*;vs N—25A 2, p<0.05



3) RELEBHiRIZHITE AL RZNE -
FIREOHIRE

1~5 FEHEOBHRIZEITS A 2 REK
LE - THEBEOHEREE, 3 BITBWVT
Cox @l NH— KETFILERLTERETL
-, FHEIERIE, 27215 ETH
otz R—=RXTA VRIERFZHENT, A

BRERE AT o= 2 A, 3 BIZHITE A
AREZEE - FIREOHERICETR
LNEMNDT=, Efz. AFRZUEDH
DHIRE BMI A 25 LLEDEDHIRER,
R OEEBEUEDHIERIZDONTE.
BEtEITo-AS 3 BREORBICETED
Lot (R5),

ARZYE - FRETHNEICIDOVTE

£4 IBCBHAEEEEFERAFOISHOEL

SEBEE (n=348) FEETR BEEE (n=239) SIRERT AR (n=240) P value
FHiE + ZHEE EIgiE + {EHEE EifE + BsEEE for interaction
K E (kg) R—=R5( 584 £ 10.9 595 + 109 590 =109
1458 58.3 =109 595 =109 58.7 =109
BMIL R=RA54 224 =32 226 £32 226 =32
148 223 *+3.2 226 =32 225 3.2
TR EEE (om) R—RA54( 80.0 =90 812 £90 81.8 +90 p <005
148 80.2 =89 814 =89 81.1 =89
EAGHAZE (%) R—R54 246 +6.6 26.9 = 6.6 269 +6.6
148 249 6.6 274 +6.7 272 =66
HFE{E (me/dD) R—R51 89.6 99 89.1 +9.9 900 =99
148 884 =96 87.7 =96 883 =96
RS (me/dl) R—RS5LY 84.6 = 56.4 92.2 +56.4 90.1 £ 56.4
1568 88.8 =726 904 =726 914 =726
HDL-aLRFO—/L  R—R3(> 66.7 £ 16.2 645 & 16.2 640 +16.2
(mg/d) 1458 67.2 =170 644 =170 644 £170
ULFERAIE (mmHg) R~ S5AY 1169 £ 139 116.4 =139 1171 £139
148 116.8 = 13.7 1164 =137 1164 =138
HESRRFME (mmHg) R & 0] 713 =102 70.8 =102 716 £ 102
1§E 715 +=10.1 71.1 = 10.1 71.1 +=10.1
%5 SEAEICETSEHMEBHPOARRZLE-FTHBESOHAE
N Number Model 1 Model 2
of case HR (95%CI) HR (95%CI)
ARG E - FiEE
JESEENTEREE 167 10 1.00 ( reference ) 1.00 ( reference )
BIREST AR 178 8 0.78 ( 0.31 - 1.98 ) 0.77 (030 - 1.97 )
EEEE 265 15 0.73 ( 0.33 - 1.63 ) 0.79 (035~ 177 )
AR
E|Seg Fogichid 187 7 1.00 ( reference ) 1.00 ( reference )
BIKEENT AR 208 7 0.87 ( 0.30 - 247 ) 082 (028 - 235)
B 296 9 064 ( 024 - 1.73 ) 0.69 (025- 186 )
BMI=25
IESE BT BB B 162 8 1.00 ( reference ) 1.00 ( reference )
BIKESN AR 176 18 213 ( 093 - 490 ) 199 ( 0.86 - 4.63 )
EENEE 249 9 0.65( 0.25 - 1.69 ) 0.67 ( 0.26 - 1.76 )
BEE (B =85, ZiE=90cm)
Eldry Pagict:d 154 16 1.00 ( reference ) 1.00 ( reference )
BSIREHNT AR 160 16 0.99 ( 0.49 - 2.00 ) 099 (049 - 199 )
BN 237 19 062(032-122) 064 (033~ 1.26)

Modell: Adjusted for age, sex

Model2: Adiusted for age, sex, cigarette smorking, alcohol intake
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Table 1. Characteristics of participants.

ALL Men Women
Variables (n=1086) (n=549) (n=1537) P value
| Mean SD Mean SD Mean SD

Age (yr) 43.9 14.0 43.4 14.0 445 14.0 0.207
Height (cm) 164.1 8.5 170.2 6.0 157.8 5.5 <0.001
Body mass (kg) 59.7 10.8 66.6 93 52.7 7.2 <0.001
Body Mass Index (kg/m®) 22.1 3.0 23.0 2.9 21.2 2.8 <0.001
MVPA (min/week) 2235 1440 236.8 1551 210.7 1315 0.005
Smoking status (%o) <0.001

Nonsmoker 61.3 40.5 82.7 ‘

Former smoker 24.0 36.8 10.8

Current smoker 14.7 22.7 6.5

Data presented as the Mean + SD or percentage of particiants. MVP A, moderate-to-vigorous physical activity. P value
for the independent t-test or the Chi-square test.
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Table 2. Mean of micronutrient intake and Percentages (%) of paricipants with inadequate micronutrient
intakes presenting a nutrient intake below the estimated average requirement (EAR) in men and women.

ALL (n = 1086) Men (n =549) Women (n =537) P-value
Mean SE % Mean SE % Mean SE % a b

Vitamin A (ugRE/4184 kJ)T 3325 490 69.5 3499  7.60 61.7 3148  6.10 71.5 <0.001 <0.001
Thiamin (mg/4184 k) 03 0.00 93.5 04 0.00 89.3 0.3 0.00 97.8 <0.001 <0.001
Riboflavin {mg/4184 kJ) 0.6 0.00 30.3 0.6 0.01 189 0.5 0.01 419 <0.001 <0.001
Niacin (mgNE/4184 k])i 7.6 0.06 6.1 83 0.09 31 6.8 0.07 9.1 <0.001 <0.001
Vitamin Bs (mng/4184 k) 0.6 0.00 29.5 0.6 0.01 102 0.5 0.01 492 <0.001 <0.001
Vitamin Bz (ug/4184 kJ) 39 0.06 03 4.2 0.08 02 3.6 0.07 0.4 <0.001 055
Folate (ug/4184 kJ) 1547 149 80 159.0 210 29 1502 211 132 0.003  <0.001
Vitamin C (mg/4184 kJ) 514 063 28.0 50.7 0.89 182 52.1 0.90 38.0 0243 <0.001
Calcium (mg/4184 kJ) 2344 232 642 2412 351 46.8 2273 298 819 0.003  <0.001
Magnesium (mg/4184 kJ) 1125 0.69 61.1 121.0 092 40.6 103.8  0.90 82.1 <0.001 <0.001
Iron (mg/4184 kI) 34 0.02 355 3.6 0.03 64 32 0.03 654 <0.001 <0.001
Zinc (mg/4184 k) 36 0.02 71.7 39 0.02 512 32 0.02 92.7 <0.001 <0.001
Copper (mg/4184 kI) 05 0.00 0.6 0.6 0.00 0.0 0.5 0.00 1.1 <0001 013
ONIscore 8.0 0.83 9.5 0.09 6.5 0.10 < O‘OOi

1 1 pgRE = retinol (ug) + beta-carotene (ug) x 1/12 + alpha-carotene (ug) x 1/24 + beta-cryptoxantin (ug) x 1/24
+ other provitamin A carotenoides (ug) x 1/24. } Niacin equivalents were computed as niacin (mg) + protein
(mg)/6000 according to the Dietary Reference Intake for the Japanese, 2010. ONIscore, overall micronutrient intake

score.” P value for the independent t-test or Mann- Whitney U test. ® P value for trends by Chi-square test.
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Table 3. Correlations between micronutrient intake and MVPA.

Micronutrient MVPA (minvweek)
Men Womeh

Vitamin A (ugRE/1000keal)’ ns ns
Thiamin (mg/1000kcal) 0.10%* ns
Riboflavin (mg/1000kcal) 0.11* ns
Niacin (mgNE/1000kcal)’ ns ns
Vitamin ]és (mg/1000kcal) ns ns
Vitamin Bi2 (pg/1000kcal) ns ns
Folate (ng/1000kcal) ‘ 0.13* ns
Vitamin C (mg/1000kcal) 0.10%* ns
Calcium (mg/1000kcal) ns ns
Magnesium (mg/1000kcal) 0.10%* ns
Iron (mg/1000kcal) ns ns
Zinc (mg/1000kcal) ns ns
Copper (mg/1000kcal) ns ns

MVPA, moderate-to-vigorous physical activity. * P < 0.05. ns, no significant.

Table 4. Results of the multiple regression analyses between overall micronutirent intake status (ONAS) and
MVPA.

ONAS

Men Women

Independent variable
B B P Value R? B B P Value R?

MVPA (min/week) 0.001 0.10 0.04 0.03 0.002 0.10 0.04 0.08

MVPA, moderate-to-vigorous physical activity. B, unstandardized regression coefficient. f, standardized regression coefficient.
ONAS, overall micronutrient intake score. Models are adjusted for age, BMI, and smoking habits.
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Table 5. Mean of micronutrient intake and Percentages (%) of paricipants with
inadequate micronutrient intakes presenting a nutrient intake below the estimated
average requirement (EAR) in two MVPA categories (meeting recommendations [>
150 min/week] versus not meeting recommendations [< 150 min/week])).

< 150 min/week 2 150 min/week P-value
Women

Mean SE % Mean SE % a b
Vitamin A (ugRE/4184 kJ)Jr 3140 938 77.5 3155 8.07 774 ns 0.99
Thiamin (mg/4184 kJ) 0.3 0.00 98.8 03 0.00 97.0 ns 0.17
Riboflavin (mg/4184 kJ) 0.5 0.01 425 0.5 0.01 414 ns 0.80
Niacin (mgNE/4184 k)* 68 010 100 69 010 84 ns 053
Vitamin Be (mg/4184 kI) 05 0.01 504 0.5 0.01 48.1 ns 0.60
Vitamin Bi2 (ug/4184 kJ) 35 0.10 0.4 3.6 0.10 03 ns 0.88
Folate (ug/4184 kJ) 1475 315 15.0 1525  2.84 11.8 ns 0.27
Vitamin C (mg/4184 kJ) 50.3 1.29 41.7 53.6 1.25 35.0 0.07 0.11
Calcium (mg/4184 kI) 227.1 4.24 83.8 2275 417 80.5 ns 0.33
Magnesium (mg/4184 kJ) 102.8 1.27 85.0 1047 126 79.8 ns 0.12
Iron (mg/4184 k) 32 0.05 66.3 33 0.04 64.6 ns 0.70
Zinc (mng/4184 kJ) 32 0.03 94.6 32 0.03 91.2 ns 0.14
Copper (mg/4184 kI) 0.5 0.00 0.8 0.5 0.00 13 0.05 0.6
ONIscore 6.3 0.15 6.6 0.14 0.16

1 1 pgRE = retinol (ug) + beta-carotene (ug) x 1/12 + alpha-carotene (ug) x 1/24 + beta-
cryptoxantin (ug) x 1/24 + other provitamin A carotenoides (ng) x 1/24. § Niacin equivalents
were computed as niacin (mg) + protein (mg)/6000 according to the Dietary Reference

Intake for the Japanese, 2010. ONIscore, overall micronutrient intake score.” P value for the

independent t-test or Mann- Whitney U test. ® P value for the Chi- square test.
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Table 6. Mean of micronutrient intake and Percentages (%) of paricipants with
inadequate micronutrient intakes presenting a nutrient intake below the estimated
average requirement (EAR) in two M'VPA categories (meeting recommendations [>
150 min/week] versus not meeting recommendations [< 150 min/week]).

<150 min/week 2 150 min/week P-value
Men
Mean SE % Mean SE % a b

Vitamin A (ugRE/4184 kJ)T 3394 1087 618 3580 1046 617 ns 0.97
Thiamin (mg/4184 kJ) 04 0.00 90.0 0.4 0.00 88.6 ns 0.60
Riboflavin (mg/4184 kJ) 0.6 0.01 237 0.6 0.01 153 0.03 0.01
Niacin (mgNE/4184 kJYF 82 013 25 84 012 36 ns 047
Vitamin Bs (mg/4184 kJ) 0.6 0.01 10.0 0.6 0.01 104 ns 0.87
Vitamin Bi2 (ug/4184 kJ) 42 0.12 0.0 4.3 0.11 0.3 ns 0.38
Folate (ng/4184 k) 1564 337 4.6 161.1 2.66 1.6 ns 0.04
Vitamin C (mg/4184 kJ) 50.2 1.43 21.6 51.0 1.11 15.6 ns 0.07
Calcium (mg/4184 kJ) 2342 571 519 2468 436 429 0.08 0.04
Magnesium (mg/4184 kJ) 120.0 1.42 432 121.8 1.20 386 ns 0.29
Iron (mg/4184 kJ) 35 0.05 7.9 3.6 0.04 52 ns 0.20
Zinc (mg/4184 kI) 39 0.04 51.9 39 0.03 50.6 ns 0.78
Copper (mg/4184 kJ) 0.6 0.01 100.0 0.6 0.00 100.0 ns

ONIscore 9.3 0.15 9.7 0.12 0.06

T 1 ugRE = retinol (ug) + beta-carotene (ng) x 1/12 + alpha-carotene (ug) x 1/24 + beta-
cryptoxantin (ug) % 1/24 + other provitamin A carotenoides (ng) x 1/24. { Niacin equivalents
were computed as niacin (mg) + protein (mg)/6000 according to the Dietary Reference Intake

for the Japanese, 2010. ONIscore, overall micronutrient intake score.” P value for the
independent t-test or Mann- Whitney U test. ® P value for trends by Chi-square test.
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