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Moderate alcohol consumption can reduce the risk of developing type 2 diabetes,
whereas the association between alcohol consumption and diabetes has remained
unclear in Japanese young women. The prevalence of higher hemoglobin Alc
(HbAlc) levels and the age adjusted mortality rates of diabetes are high in women in
Choshi City in Chiba prefecture. Our previous findings suggested an association
between HbAlc levels and dietary habits in young women in the city. Therefore, this
study aimed to determine the association between HbAlc with ingested nutrients/
foods.

The study enrolled 372 women (age, 20-39 y) who attended a medical examination
conducted by the city during 2015 and provided written, informed consent to
participate. Their dietary habits were assessed using a brief-type self-administered
diet history questionnaire (BDHQ). Exclusion criteria comprised weight changes of
over = 3 kg during the previous 12 months and unnatural energy intake determined
from the BDHQ (< 600 or > 4000 kcal/d). After excluding 73 women, associations
between HbAlc and the consumption (density per 1,000 kcal) of 51 nutrients/
substances and 70 foods were analyzed in 299 participants.

HbAlc was significantly and negatively associated only with total alcohol (R=
-0.263, P < 0.001) and beer (R=-0.211, P < 0.001) consumption and became elevated
as BMI increased from < 22 to > 25 (P < 0.005, Shirley-Williams test). Nevertheless,
alcohol consumption was distinctly negatively associated with HbAlc at BMI of < 22
(R=-0.257, P < 0.001) and > 25 (R=-0.238, P < 0.05).

Therefore, habitual alcohol consumption could lower HbAlc levels in Japanese

young women.
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F1  AFEHRIROIEE

HAL Pl B b RME RKME

WERE S R T AR 32.5 4.38 33.0 21.0 39.0

Y& com 159.0 5.06 158. 4 144.1 173.7

AE kg 53.1 8.61 51.7 34.7 100. 2

BMI kg/m* 21.0 3.24 20. 4 15.7 38.0

JEPH  cm 77.1 8. 06 75.8 61.4 106. 3

n=299
F2 MAEECME
HifiL T B EE hddlE mMiE ROKE
HDL-2 L A57u—)v mg/dL 62. 8 12. 28 63.0 31.0 119.0
ILDL-2 L A57ua—)v mg/dL 98.1 23. 87 97.0 29.0 173.0
HrENR, mg/dL 79.3 51.38 64.0 20.0 420.0
GOT U/L 17.3 5. 38 16.0 10.0 54.0
GPT U/L 14.4 8.24 13.0 6.0 72.0
y —GTP U/L 16.0 9.20 14.0 6.0 98.0
HbAlc % 5.5 0.27 5.5 4.7 7.6
FRIMEREL /ul 440. 2 29.97 438.0 335.0 564. 0
ANEZOE Y g/dL 12.6 1.23 12.8 7.3 15.1
AY M7 b % 38.0 2.91 38.2 2.9 44.9
PR 1% mg/dL 4.1 0.92 4.1 0.9 8.3
TTA KRNI F ug/mL 19.9 10. 40 18.0 3.6 94.4
e B 0 = mmHg 107.1 12.92 107.0 79.0 179.0
PEERA M mmHg 60. 7 9.74 59.0 40.0 96.0
n=299
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#3 BDHQIC&21HSH 72V DREZZFENE

M BRI X B T4V F — Il

Hz PagfE BERE il sebME mORE CPigfE REREZE PO RoME RO
I AV F— kcal 16384 501.1 1593.3 601.2 3545.1 - - - - -
T AELCE g 61.5 22.2 57.4 16. 4 146. 2 37.5 6. 80 37.0 19.9 75.0
gtz A E Y g 34.7 16.6 30.6 5.3 9.1 21.0 7.13 19.9 5.0 62.2
TP 72 A E ] g 26.8 9.0 25.7 8.9 63.0 16.5 2.87 16.1 9.3 30.4
=gy g 50.8 17.6 48.1 9.0 113.1 31.2 6.32 30.3 10.9 62. 6
B R g 23.7 10. 4 22.3 4.4 69.0 14.4 4.42 13.9 3.4 38.8
A B g 27.1 9.5 26.1 4.7 60.5 16.8 4.28 16.0 5.6 33.3
JRIRALW g 220.7 77.8  214.3  37.6 514.0 134.1 19. 47 136.9 29.1 184.0
KR53 g 16.2 4.9 15.7 6.2 35.6 10.0 1.79 10.1 6.3 17.5
EA RPN mg  3795.4 1172.2  3635.0 1602.2 9277.2  2366.7  463.96 2324.6 1386.2 4039.4
VRN mg  2156.9 801.2 2048.6 631.1 5045.5 1335.3 377.75  1286.2 561.8 3074.4
DI AVN mg 465.0 200.0  428.5 95.7 1151.7 284.9 93.41 278.4 115.6  735.5
RTATT L mg 216.4 75.9  206.9 73.6  464.0 133.4 30. 47 128.2 78.6  280.2
< mg 915.8 331.1 862.5 265.4 1979.7 558.7 105. 48 546.2  325.7 1029.1
#k mg 6.8 2.5 6.5 1.9 14.7 4.2 1.09 4.0 2.2 9.3
ikeh mg 7.3 2.4 7.0 1.8 14. 4 4.5 0.68 4.4 2.1 8.6
i mg 1.0 0.3 1.0 0.3 2.1 0.6 0.11 0.6 0.4 1.2
U mg 2.8 1.0 2.7 0.8 6.1 1.8 0.61 1.6 0.6 4.4
L5/ =) ug 326.9 245.4  233.8  33.5 1963.1 196.2 131. 12 148.2  40.7  917.0
B-HuarrhE ug  3126.1 2233.4  2490.1 107.5 13917.9 1941.8  1379.69  1646.5 98.6 10012.4
LI —)vhE ug 590.0 347.2  513.8  76.4 2311.7 359.6 186. 19 303.5 88.9 1326.4
vy 31D ug 10.8 8.7 8.2 0.7 62.2 6.4 4.13 5.4 0.6 36.1
a-FI7x80—)V mg 6.5 2.4 6.0 1.3 15.4 4.0 1.06 3.9 1.6 8.2
vy 3IrK ug 279.0 162.2  233.2  55.0 1042.8 175.9 101. 68 148.3  46.7  8l11.2
vy 3B, mg 0.7 0.2 0.6 0.1 1.4 0.4 0.09 0.4 0.2 0.9
vy 3rB, mg 1.2 0.4 1.1 0.3 2.3 0.7 0.18 0.7 0.3 1.3
FATT mg 14.7 6.2 13.6 4.1 42.2 9.0 2.68 8.5 3.8 23.8
vy 3B mg 1.1 0.4 1.0 0.3 2.6 0.7 0.18 0.7 0.3 1.4
Y% 3B, ug 7.6 5.4 6.1 1.1 35.5 4.6 2.48 3.9 1.0 19.3
TR ug 285.9 122.6 ~ 261.8 71.2  887.4 179.8 72.82 166. 9 52.6  9571.7
NV b T OB mg 5.8 2.0 5.5 1.6 11.4 3.5 0.70 3.5 1.9 6.8
vy3IrC mg 89.9 44.2 79.4 15,5 246.8 56.5 26.19 52.4 9.0 174.8
SRR R g 14.1 5.4 13.4 2.4 33.0 8.6 2.06 8.4 2.9 17.3
— A ESANART% g 18.2 6.4 17.3 3.3 42.5 11.2 2.56 10.8 4.0 25.6
2 AiA SRR 5 g 12.1 4.1 11.8 2.4 26.5 7.5 1.71 7.2 2.9 14.6
JLAFu—) mg 329.1 145.5  295.3  42.2 787.1 200. 4 64. 47 190.0 51.3  425.2
R A g 2.7 1.1 2.6 0.6 7.4 1.7 0.58 1.6 0.6 5.2
N A g 7.6 2.9 7.2 2.0 20.1 4.7 1.43 4.4 1.7 14.0
e A g 10.6 4.1 10.0 2.7 28.4 6.6 2.05 6.1 2.3 20.0
FLAR Y g 9.6 3.0 9.1 4.0 23.5 6.0 1.17 5.8 3.5 10.2
PEL g 12.3 8.9 10.1 0.0 63.9 7.4 4.80 6.5 0.0 40.5
TN a—)b g 4.4 10. 4 0.0 0.0 63. 1 2.8 6. 84 0.0 0.0 45.3
yAEA Y mg 13.0 8.9 10.8 0.8 52.0 8.1 5.66 6.9 0.5 49.4
TZATA Y mg 22.1 15.1 18.6 1.4 87.2 13.8 9.57 11.6 0.9 84.1
n— 3 RAR N g 2.3 1.0 2.2 0.5 6.2 1.4 0.41 1.4 0.5 2.9
n— 6 RARN; g 9.8 3.2 9.6 1.9 20.9 6.1 1.41 5.9 2.3 12.2
a-AaT ug 393.2 318.6  311.1 1.8 1902.5 241.4 187. 84 201.2 1.4 1284.8
[ =g ug  2841.1 2074.6  2242.6  83.9 12904.9 1768.2  1296.18  1479.5 76.9  9569.1
JVT XY T ug 166. 9 183.8 114.9 4.9 1122.7 100. 1 101. 49 68. 3 4.1 660. 7
f-ha7rua—)V mg 0.4 0.1 0.4 0.1 0.9 0.2 0.05 0.2 0.1 0.4
y—-ha 70—V mg 12.2 4.2 11.9 2.4 26.9 7.6 2.13 7.3 2.9 17.2
o-ha7xzua—)l  mg 3.0 1.1 2.9 0.6 6.8 1.9 0.57 1.8 0.8 5.5

n=299
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M R L D AL F— LA

HAL CPigfE R PRl mAME RONE g REREE PR oM RE
AR FL g 26.2 56.52 0.0 0.0 330.0 16.0 34.40 0.0 0.0 166.4
HeaE L g 7.7 84.82  48.2 0.0 360.0 47.4 49.72  30.6 0.0 275.6
A g 25.3 19.25  27.7 0.0 172.5 15.8 12.43 14.4 0.0 133.5
WRIA - R g 35.6 22.59  30.8 0.0 189.8 22.0 13.13 19.8 0.0 133.5
N g 8.9 6.90 9.6 0.0 36.0 5.6 4.29 4.8 0.0 26.0
LN— g 0.8 1.53 0.0 0.0 12.9 0.5 0.90 0.0 0.0 6.0
w722 - 20 H g 10.5 12.87 6.1 0.0 8.8 6.3 7.10 4.1 0.0 53.0
FT LM g 5.3 9. 56 3.7 0.0  69.0 3.0 5.00 1.8 0.0 36.7
v ik g 2.7 4.45 2.8 0.0 329 1.6 2.56 1.2 0.0 18.3
T4 g 15.0 17.37 10.3 0.0 160.0 8.9 9.11 6.2 0.0 83.6
Wa23 D o 7244 g 13.1 14. 01 11.8 0.0 110.4 7.6 6.95 6.1 0.0 47.1
W73 7 i g 13.6 16.15 11.8 0.0 165.6 8.0 8.58 5.9 0.0 96.2
Al g 33.5 22.44  23.6 0.0 145.2 20.7 13.30 17.2 0.0  82.5
&9 & T g 43.6 36.15 349 0.0 234.6 27.1 23.61 21.3 0.0 214.1
HE g 15.4 15. 84 12.9 0.0 99.0 9.7 9.83 7.1 0.0  56.4
Wi g 35.0 29.98  20.0 0.0 154.0 21.4 18.32 15.6 0.0 104.4
HY (REEE3R) g 7.0 9.25 3.3 0.0 55.2 4.4 5.93 2.4 0.0 46.3
i (zofh) g 4.3 6. 86 1.5 0.0 55.2 2.7 4.44 1.0 0.0 42.9
E(LF A Fxxy) g 28.6 21.37 19.7 0.0 110.4 18.6 15.53 14. 4 0.0 102.1
TESIES g 29.6 32.16  25.9 0.0 193.2 18.7 21.57 13.0 0.0 178.6
¥y Ny g 40. 4 32.04  28.8 0.0 177.1 25.9 21.42 19.9 0.0 137.9
WCALCA - 2ITbe g 20.6 16. 98 16. 4 0.0 10L.2 12.7 10. 04 10.5 0.0 68.6
PENWZ A A g 20.3 18.97 11.8 0.0 151.8 12.6 11. 66 9.1 0.0 87.1
g g 38.8 29.41 27.1 0.0 165.6 24.5 18.18  20.9 0.0 153.1
b= b g 26.6 201.57  22.2 0.0 151.8 16.7 17.82 11.6 0.0 125.9
=X g 10. 4 8.95 9.2 0.0 63.3 6.4 5.32 5.4 0.0 42.9
T g 8.4 8. 44 4.9 0.0 41.4 5.1 5.19 3.6 0.0 33.9
R g 24.8 23.05  25.0 0.0 140.0 14.6 12.57 12.4 0.0 8.8
DIESSS g 6.9 10. 34 3.3 0.0 100.0 4.0 5.78 2.6 0.0 63.4
AR g 14.2 13.25 7.1 0.0 50.0 8.3 7.01 5.9 0.0 34.4
TAAI)-h g 24.2 27.13 17.1 0.0 120.0 14.5 15.81 9.1 0.0 107.6
it H g 8.6 13. 66 6.0 0.0 90.0 5.2 8.42 3.2 0.0 721
MNE b g 7.7 12.27 6.0 0.0 90.0 4.6 7.17 2.7 0.0 48.9
Z DAl g 25.4 21.72 12.9 0.0 180.0 15.6 17.16 8.8 0.0 97.9
~ IR =X g 6.5 5.13 5.0 0.0 28.0 4.1 3.48 3.2 0.0 26.2
AR g 34.7 24.96  25.0 0.0 140.0 21.5 14.93 18.7 0.0  96.3
zix g 16.1 18.90 9.3 0.0 120.0 9.8 11.03 7.1 0.0 80.6
) EA g 22.4 20. 48 18.0 0.0 120.0 14.0 12.01 10.8 0.0 658
T—RA g 17.2 19. 89 9.3 0.0 120.0 10.6 12.20 7.0 0.0 849
INAZHH g 17.2 17.72 16.0 0.0 120.0 10.2 8.78 8.4 0.0 56.1
(52 g 194.2  202.22 107.1 0.0 600.0 131.2 151.20  65.9 0.0 747.1
RLAE - =1 U4 g 88.1 151.20  21.4 0.0 600.0 58.5 107. 74 11.7 0.0 821.2
I—t— g 162. 1 173.31  107.1 0.0 600.0 104.8 117.83  69.9 0.0 588.4
-3 g 70.3 118.00  28.6 0.0 800.0 42.0 66. 61 12.9 0.0 426.4
100% ¥ 2 — A g 39.6 73.74 13.3 0.0 500.0 23.3 41.18 8.8 0.0 280.4
[ g 2.4 4.02 0.2 0.0 20.1 1.5 2.7 0.1 0.0 18.8
oL g 255.1 148.12  234.0 0.0 936.0 154.6 68.76  154.2 0.0 337.8
Azt g 135.9 100.21  108.0 0.0 780.0 83.4 51.78  69.8 0.0 297.0
RN g 0.6 3.93 0.0 0.0 38.6 0.4 2.38 0.0 0.0 22.6
v—) g 54.1 190. 00 0.0 0.0 1627.7 34.7 121. 94 0.0 0.0 1152.5
Psiacs) g 7.1 22.28 0.0 0.0 202.5 4.5 13.73 0.0 0.0 117.6
T AF— g 0.8 8.07 0.0 0.0  100.5 0.6 6.90 0.0 0.0 107.4
JA g 2.7 14.97 0.0 0.0 165.0 1.8 9.58 0.0 0.0  99.7
A4 g 21.0 26. 24 13.9 0.0 269.3 12.6 14. 26 9.6 0.0 135.5
Pe & g 23.4 23.21 16.6 0.0 165.1 14.1 12.79 10.8 0.0 947
R g 44.9 46.44  29.0 0.0 343.0 27.2 26.93 17.4 0.0 199.2
TARS - BT g 12.9 14. 06 9.8 0.0 8.2 7.6 8.06 6.3 0.0 68.4
BEA g 15.4 16.79 10.6 0.0 119.5 9.7 10.17 6.9 0.0 55.6
INSIN=T g 39.0 29.50  32.3 0.0 205.6 24.3 17.91 20.7 0.0 107.7
LR g 24.8 20.26  21.1 0.0 130.5 15.5 12.58 12.6 0.0 79.2
1) g 54.6 32.01 52.0 0.0 246.9 34.9 22.03  30.1 0.0 191.1
HY g 100. 4 66.90  86.4 0.0 348.7 65.1 48.15  54.2 0.0 266.9
OIA—=T g 82.8 65. 61 63.2 0.0 540.0 50.8 35.29  43.0 0.0 253.5
L&) wi g 1.5 0.33 1.5 0.7 2.9 1.0 0.41 0.9 0.4 3.8
s (=) g 11.2 11.51 8.0 0.0 45.0 7.1 7.47 4.6 0.0 42.0
& (FH) g 3.1 5.19 1.5 0.0 45.0 1.9 3.01 0.9 0.0 28.2
Wh I () g 11.0 12. 46 5.0 0.0 70.0 7.0 8.75 3.9 0.0 76.2
B A g 2.9 1.02 2.9 0.6 6.3 1.8 0.53 1.8 0.4 4.2
A EL g 10. 4 4.39 10.0 0.0 257 6.5 2.60 6.0 0.0 16.9
B g 3.0 1.74 2.8 0.0 9.1 1.9 1.14 1.7 0.0 6.3
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