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Integrated nutritional epidemiological research for the frailty, osteoporosis and co
gnitive impairment among the community-dwelling oldest old.

TAKAYAMA, MICHIYO
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We have demonstrated a community-based, prospective observational research for die
tary habits and health status in the oldest old, 85 years or older, living in Tokyo metropolitan area in J
apan. We evaluated risk factors which related to newly developed co?nitive impairment, fractures, and inst
itutionalization during three years using multivariate logistic analyses. Low MMSE score, ADL disability,
and slow gait speed appeared to be risk for newly developed cognitive impairment. Women, low MMSE score, h
istory of stroke and fracture, and high hemoglobin Alc appeared to be risk for newly developed fractures.
Women and slow ?ait speed seemed to be risk factors for newly institutionalization.
We also have validated a brief-type dietary history questionnaire (BDHQ) compared with three-day dietary r
ecords and showed that regarding some specific nutrients or foods, BDHQ could be a useful tool for epidemi
ologic research even in the oldest old.
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P - value
387 167 (43%) 220 (57%) MMSE
mean (SD) 90.6 (1.8) 904 (1.6) 90.8 (2.0) 0.06% ADL TUG
median [IQR] 903 [89.2-91.7] 901 [89.0-91.7] 903 [89.5-91.8]  0.09"
Barthel Index
mean (SD) 89.1 (21.4) 94.2 (14.8) 85.2 (24.6) <001* MMSE
median [IQR] 100 [90-100] 100 [95-100] 95 [80-100] <001° HbAlc
(MMSE)
mean (SD) 25.8 (4.9) 27.0 3.3) 249 (58) <001°
median [IQR] 27 [25-29] 28 [25-29] 26.5 [24-29] <001° TUG
mean (SD) 215 (31) 220 (2.9) 210 (3.1) <001*
aP unpaired
b P Mann-Whitney
1 2 3
2 387 . Dependent variable: Newly developed cognitive impaiarment
1 2 3 P - value Variables Exp (B) 95%Cl P-value
mean (SD) 876 (1.8) 906 (1.8) 1.00 <001 MMSE (for 1SD increase) 0.15 005 - 044 <0.01
median [IQR] 87.3 [86.1-88.7]  90.3 [89.2-917] ADL (for 1SD increase) 0.39 013 - 113 0.08
Barthel Index TUG (for 1SD increase) 1.90 092 - 391 0.08
mean (SD) 96.5 (10.2) 89.1 (21.4) 0.61 <001
median [IQR] 100 [100-100] 100 [90-100] Dependent variable: Newly developed fractures
(MMSE) Variables Exp (B) 95%ClI P-value
mean (SD) 26.2 (4.2) 25.8 (4.9) 0.45 0.02 Sex (Men 0, Women 1) 223 3.68 - 1348 <0.01
median [IQR] 27 [25-29] 27 [25-29] MMSE (for 1SD increase) 0.32 0.11 - 097 0.05
mean (SD) 216 (31) 215 (31) 087 <001 History of stroke (0,1) 5.00 157 - 1591 0.01
History of fractures (0,1) 313 122 - 8.06 0.02
. Hb Alc (for 1SD increase) 147 095 - 228 0.09
aP paired
Dependent variable: Newly developed institutionalization
Variables Exp (B) 95%ClI P-value
Sex (Men 0, Women 1) 7.05 114 - 438 <0.01
3 TUG (for 1SD increase) 3.16 143 - 701 0.08
n Age, sex, MMSE score, Barthel Index for ADL, body mass index, grip power, Timed Up & Go,
432 medical records of stroke, hypertension, fractures and cancers, serum albumin, C-reactive
protein, Hemoglobin Alc, estimated intake of EPA and DHA were included in these models .
91 Abbreviations: MMSE; Mini Mental State Examinaton, ADL; activities of daily living, TUG; Timed
19 Up & Go, HbA1c; hemoglobin Alc, SD; standard deviation, EXP([3); exponential (3, Cl;
confidential intervals,
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BDHQ
1000kcal

3
(n=36) (n=17) (n=19)
89.8+1.37 89.6+1.3 90.0*+14
% 44 176 63.2
% 5.6 59 53
L % 30.6 444 15.8
ADL (Barthel index) 98.1+47 99.7+12  96.6%6.2
IADL (Lawton scale) 47405 48+0.4 4,6+0.6
MMSE 28.1+19 28.1=+21 28.1+18
BMI, kg/m? 226428 235424 217430
1000kcal
(n=36) (n=17) (n=19)
+ + +
keal 17476 & 589.1 1881.1 = 5446 16281 & 6159
9/1000 kcal 1852 + 543 1755 =+ 60.0 1938 + 486
9/1000 kcal 526 += 219 492 + 238 555 4 20.1
9/1000 keal 349 + 181 329 &+ 207 367 &= 158
9/1000 kcal 259 + 161 280 =+ 165 241 + 159
9/1000 kcal 346 = 290 325 % 323 365+ 265
9/1000 kcal 919 + 404 925 + 424 913 + 397
/1000 keal 538 & 413 485 4 412 585 4 41.9
9/1000 kcal 400 = 374 488 = 464 322 + 260
9/1000 kcal 71+ 59 6.1+ 52 79 + 66
9/1000 keal 127 = 110 107 + 95 144 + 122
9/1000 kcal 1249 = 698 1160 = 716 1329 + 692
9/1000 kcal 827 + 611 1014 + 736 660 = 428
9/1000 kcal 4346 += 2223 4825 + 3029 3917 + 1024
/1000 keal 388 &= 845 254 4 737 507 &= 935
9/1000 kcal 402 = 1145 794 + 1588 50 &= 177
9/1000 kcal 332 + 280 305 = 237 356 + 318
/1000 keal 51+ 26 43+ 21 57 + 2.8
9/1000 kcal 29+ 27 28 = 36 29+ 18
9/1000 kcal 73+ 44 57 + 35 87 + 46
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1000kcal
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BDHQ BDHQ
1000kcal

1000kcal

B6 (
r=0.79, 0.68) n3
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r=0.51 0.40
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1000kcal
(n=17) + (2010
keal 18811 == 5446 950.0 31474 2200* keal/ 1
9/1000 kcal 405+ 63 325 584 50 o/ 2)
263 += 50 154 383 20 25 3)
284+ 57 173 423 -
74+ 16 36 102 45 70 3)
91+ 22 50 145 -
60+ 13 42 88 -
n-3 971000 kcal 15+ 05 07 30 22 o/ 3)
n-6 9/1000 kcal 51+ 14 35 80 8 o/ 4)
mg/1000 keal 2473 + 839 1122 3817 750 ma/ 3)
522+ 94 281 632 50 70 3)
9/1000 keal 81+ 29 23 140 19 174 3)
/1000 keal 21+ 09 06 39 -
9/1000 kcal 57+ 20 16 89 -
g/ 1000 keal 2748 = 2774 1005 12885 -
ug/1000 keal 4951 + 2946 1946 14344 550 weRE/H 2)
B g/ 1000 keal 26147 = 1969.2 780 75935 -
11g/1000 keal 92+ 53 35 234 55 ue/B D)
1 mg/1000 kcal 05+ 01 03 09 10 mg/ 2
2 mg/1000 keal 09+ 02 07 15 11 mg/ 2)
mg/1000 kcal 99+ 21 6.0 136 11 mgNE/ 2)
6 mg/1000 keal 08+ 02 05 14 11 mg/ 2)
12 11g/1000 keal 53+ 25 21 109 20 ve/B 2)
11g/1000 keal 2560 &= 644 1651 4109 200 ve/B 2)
mg/1000 keal 971+ 389 454 1721 85 mg/ 2)
mg/1000 keal 23526 * 4526 14815 3067.9 600 ma/ 2)
mg/1000 keal 17580 = 4703 11577 31191 2500 mg/ 3)
mg/1000 kca 3689 = 1134 2306 595.4 600 mg/ 2)
mg/1000 keal 1603 = 312 1116 2169 270 mg/ 2)
mg/1000 kcal 6553 = 1277 505.9 998.3 1000 ma/ 4)
mg/1000 kcal 51+ 09 38 68 6.0 mg/ 2
g/ 1000 keal 45+ 08 31 66 9 mg/ 2)
ug/1000 keal 07+ 01 05 09 06 ma/ 2)
47 + 88 00 310 -
- )
1) 2) 3 )4
1000kcal
(n=19) ES (2010
keal 16281 += 6159 10629 3836.7 1700* keal/ 1
971000 kcal 423+ 64 312 55.3 40 o/ 2)
284+ 57 131 372 20 25 3)
315+ 67 136 414 -
73+ 19 37 110 45 70 3)
102 = 24 40 140 -
70+ 15 30 92 -
n-3 /1000 kcal 17+ 04 09 23 18 o 3)
n-6 /1000 keal 61+ 14 23 83 7 o D)
mg/1000 kcal 2532 = 792 156.5 4610 600 mg/ 3)
538 = 67 437 704 50 70 3)
/1000 keal 85+ 25 40 138 17 o 3)
9/1000 keal 21+ 06 10 36 -
9/1000 kcal 59+ 17 30 96 -
ug/1000 keal 3283 = 3259 963 14183 -
g/ 1000 keal 5933 =+ 3211 2278 15743 450 ueRE/H 2)
B ug/1001 keal 31559 + 18544 10904 70229 -
ug/1000 keal 105+ 58 32 240 55 ve/B 4)
1 mg/1000 keal 05+ 01 04 07 08 mg/ 2)
2 mg/1000 kcal 08+ 01 07 12 09 ma/ 2)
mg/1001 keal 98 + 22 6.1 143 8 mgNE/ 2)
6 mg/1001 kcal 08+ 02 05 12 1 mg/ 2)
12 11g/1000 keal 60+ 21 26 101 20 ve/B 2)
ug/1000 keal 2672 = 703 160.7 4437 200 ve/B 2)
mg/1000 keal 989 4 345 577 1755 85 mg/ 2)
mg/1000 kcal ~ 2667.9 &= 4159 19868 35725 600 mg/ 2)
mg/1000 keal 17069 * 4134 11552 25266 2000 ma/ 3)
mg/1000 kca 3695 =+ 1100 2488 7303 500 mg/ 2)
mg/1000 keal 1628 + 347 109.7 2426 220 mg/ 2)
mg/1000 keal 6681 4 1277 4941 990.9 900 ma/ 4)
mg/1000 keal 54+ 10 38 79 5.0 mg/ 2)
ug/1000 keal 47+ 06 38 57 7 mg/ 2)
g/ 1000 keal 07+ 01 05 09 05 mg/ 2)
04 *+ 13 00 58 -




DR) BDHQ

1000kcal
Nutriert, Density
Estimated intake (meditan, IQR) Spearman’s
correlation
DR BDHQa coefficient
Median 1QR! Medan 1QR! r
Energy kvd 7130 6031 - 8647 6536 5732 - 8812 066
Protein %energy 152 7 -161 163 148 -178 043 "
Fat %energy 280 243 - 305 270 248 - 05 054
Saturated fat %energy 774 608 -9.48 745 616 -844 073
Monounsaturated fat %energy 979 823 -1117 969 819 - 1102 042
Polyunsaturated fat %energy 579 486 - 6.89 626 539 -7.62 052 "
-6 polyunsaturated fat %energy 462 382 -554 500 411 -609 045 *
n-3 polyunsaturated fat Y%energy 099 078 - 127 147 123 - 161 051 "
Marine origin -3 polyunsaturated fat % energy 038 0.25 - 054 05 035 -073 040
Eicosapentaenoic acid %energy 012 007 - 017 017  011-025 037 ™"
Docosahexaenoic acid %energy 022 014 -0.30 028 019 -040 041 "
a-linolenic acid % energy 0.61 0.40 - 0.74 0.78 0.57 - 0.95 045
Cholesterol mgloMl 431 342 - 548 593 451 - 295 024 "
Carbohydrate Y%energy S50 517 -594 537 484 - 587 054 "
Total dietary fiber #10MI 187 155 -237 18.8 163 - 9.6 051
Soluble dietary fiber 210MI 436 337 -508 457 404 -241 045
Insoluble dietary fiber 210M] 137 116 - 165 132 116 - 6.6 047
Alcohol % energy 0.35 0.13 - 1.89 [ 0 - 141 079 ™
Retinol pgl0MI 283 175 - 478 3 320 - 887 044
Vitamin A (retinol equivalent) pgI0MI 637 471 - 1004 1040 857 - 1550 047 7
a-carotene pgl0MJ 345 141 - 645 415 366 - 905 023 "
p-carotene pgI0MI 4147 2726 - 5144 4808 3537 - 8480 048 ™
B-carotene equivalent pgI0MI 4427 2904 - 5497 5510 3846 - 9040 050 "
Cryptoxanthin pgI0MI 658 417 - 1344 687 189 - 973 039 "
Vitamin D ng/10 MJ 9.5 52 - 141 20 14 -29 030 ™7
a-tocopherol mgl0MI 104 83 - 120 1L16 953 - 13.54 053
Vitamin K. pgI0MI 226179 -317 373 310 - 606 053 ™
Thiamin mgl0MI 123 101 - 151 120 100 - 134 024
Riboflavin mgI0MI 189 152 -2.08 201 180 - 222 021
Niacin mgl0MI 207 171 -250 235 206 -268 060
Vitamin B6 mgloMI 170 137 -216 189 1.66 - 2.07 068 "
Vitamin B12 ng/10 MJ 7.52 4.93 -8.83 1279 9.71 - 16.98 041 7
Folte pgl0MI 527 415 -59 588 524 - 712 041
Pantothenic acid mgI0MI 786 715 -850 943 824 - 1025 044 "
Vitamin C mglOMI 182 123 - 197 25 160 - 314 0.54
Sodium mgI0MJ 4927 4145 - 5531 5913 5227 - 6848 008 ™"
Potassium mgI0MI 3755 3001 - 4161 3925 3401 - 4704 0s8
Caleium mgloMI 779 628 - 892 842 667 - 984 029 "
Magnesium mgl0MI 348 311 -417 366 339 - 447 043
Phosphorus mg10MJ 1391 1285 - 1545 1565 1395 - 1664 040 77
Iron mgl0MI 108 3-130 123 110 - 143 041
Zinc mgloMJ 100 92 -11.0 11.0 9.8 - 11.9 035
Copper mgl0MI 157 130 - 178 158 143 - 183 051
Manganese mgI0MI 464 3.97 -657 550 449 -618 043
# p < 0,001, #%; p < 0.01, *; p<0.05.
DR) BDHQ
1000keal
Food, Density
. . . Spearman's
Estimated intake (median, IQR) womrelation
DR BDHQa coefficient
Food (/10 MJ) Median IQR Median IQR T
Cereals 456.5 360.6 - 529.1 423.6 3864 - 490.9 0.41
Rice 254.8 2084 - 366.3 2235 1525 - 3485 0.34
Noodles 62.5 0.0 -193.7 9.7 52.7 - 1879 0.48
Bread 567 416 - 77.0 781 380 -90.7 058
Pulses 584 230 - 751 655 49.6 - 1113 036 "
Potatoes 311 52 - 587 678 352 -103.1 021 ™
Sugar and confectioneries 7.7 453 - 1550 71.4 380 - 1138 0.49
Sugar 12.7 92 -208 5.6 26 -94 028 ™"
Confectioneries 65.1 18.1 - 136.2 66.9 292 - 109.8 0.52
oil 17.8 88 -289 21.0 132 - 324 0.44
Fruits 201.1 73.0 - 4175 174.4 62.4 - 2628 0.48
Total vegetables 3788 3060 - 509.6 4144 362.1 - 585.2 0.23
Green and yellow vegetables 137.8 81.1 -217.9 166.1 122.0 - 310.5 035 °
Other vegetables 177.1 139.6 - 2485 190.8 1467 - 2242 0.05
Pickled vegetables 235 1.1 -33.6 274 1.9 -387 0.54
Mushrooms 35 00 - 112 14.6 56 -222 037 ™
Seaweeds 127 41 -293 178 123 - 433 041 "
Alcoholic beverages 55 12 -533 0.0 0.0 - 30.6 0.77
Nonalcoholic beverages 1128.1 870.8 - 1465.7 11868 879.6 - 13362 0.24
Fruit and vegetable juice 0.0 0.0 -352 0.0 0.0 - 1349 075 "
Green tea 469.1 3016 -974.2 693.6  503.4 - 8711 0.23
Black and oolong tea 124.5 0.0 - 5369 6.2 0.0 -159.6 048 °
Coffee 52.3 0.0 -218.7 94.4 0.0 -241.4 0.83
Soft drinks 29.2 0.0 - 104.7 0.0 0.0 - 442 0.57
Fish and shellfish 98.3 749 - 1259 120.5 824 -167.7 041 7
Meats 68.9 46.4 - 104.1 94.5 51.2 - 108.7 0.31
Eggs 350 226 - 737 549 346 - 844 024 "
Dairy products 210.5 86.6 - 304.7 189.8 105.6 - 2248 0.68
#4% p < 0,001, **; p < 0.01, * p < 0.05.
24
p
74 29+10 32409 2609 <0.05
9/ 1506 1807 13%05 <0.05
9/ 0.08+0.06 0.07%0.05 0.08=0.07 NS
9/ 045+0.18 054=+0.16 037%+016 <0.05
9/ 0.0720.05 0.09+40.04 0.0620.05 NS
9/ 59421 70x17 4820 <0.05
q/ 0714021 0.86=+0.12 0574017 <0.05
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