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Table 1. Basic characteristics of participants classified according to a history of falls

Overall (1=267) Falls (=73, 27.3%) Non-falls (=194, 72.7%)

Characteristics Median (IQR) or % (95%CI) Median (IQR) or % (95%CI) Median (IQR) or % (95%CI) pvalue
Age (years) 74(71,76) 76/(71,79) 73.(70,76) <00017

65-74 5.1 (46.6-633) 46.6(292-645) 582 (48.6-67.5) 0.099'"

75+ 449 (358-543) 534 (36.7-696) 418(309-533)
Frailty criteria’ of J-CHS

Shrinking - - -

Low activity 270(17.1-388) 343 (166-559) 242 (12.8:39.1) 0.1221

Exhaustion 124(3.5286) 21.9(5.6494) 88(02:342) 0.006"

Weakness' 49(00:330) 9.6(0.01-542) 3.1(0.0459) 0.049'"

Slowness® 79(0.6286) 192 (34489) 36(0.041.0) <0001
Frailty"

Non-frailty 62,6 (54.7-699) 46.6(292-645) 68.6(59.9-764) <0001

Prefrailty 374 (27.947.7) 534 (36.7-69.6) 31.4(20.1447)
Grip strength (kg) 22.1(198,249) 21.6(190,24.5) 22.1(198,25.1) 0.9441
Gaitspeed (msc) 1.30(1.20,149) 121102, 1.51) 133(126,143) 0.0017
Exercise time (min/day) 35(0,70) 30(0,60) 35(15,75) 0052
Body height (cm) 155 (150, 162) 155 (151, 162) 155 (150, 162) 09421
Body weight (ke) 53.7(485,579) 526(486,57.7) $39(48.1,579) 0.785"
Body Mass Index (kg/?) 219(207,238) 21.6(204,23.7) 219(208,238) 0.506"
Systolic blood pressure (mmHg) 135 (126, 147) 138(125, 150) 135 (126, 147) 0430°
Diastolic blood pressure (mmHg) 77(73,86) 78 (74,88) 77(72,85) 0.1347
Living alone, yes 199(102-33.1) 263(85-513) 175 (64-347) 0.125'"
Presence of discase during treatment, yes 543 (45.8-626) 80.8 (684-90.0) 443 (33.6-555) <0001
Alcohol intake, yes 405(31.1-504) 43.0(30.7-655) 37.6(265498) 0.1621"
Dictary supplement use, yes 232(133-358) 28.7(114-526) 21.1 99368 0.196'"
Currentt staoker, yes 56(00132.1) 9.6(0.01-542) 41(00:369) 0.1317

IQR: interquartile range; CI: confidential interval; J-CHS: Japanese version of the Cardiovascular Health Study:®
Frailty scores (0-5) were defined as shrinking (one point), low activity (one point), exhaustion (one point), weakness (one point), and slowness (one point). A score of 1 or 2 was

classified as indicating prefrailty.
“Weakness, grip strength <18 kg.'® $Slowness, gait speed <1.0 m/s.'®
Mann-Whitney U test. "Fisher’s exact test.



Table 2. Comparison of nutrient intakes and the nutritional ratio in falls and non-falls groups

Overall (n=267)

Falls (n=73)

Non-falls (n=194)

Variables Median (IQR) Median (IQR) Median (IQR) p-valuet
Energy (kcal) 1772 (1576, 1896) 1721 (1507, 1893) 1797 (1580, 1914) 0.078
Protein’ (g) 69.5(64.2,72.4) 67.2(61.0, 70.8) 70.2 (65.5, 72.9) 0.066
Animal protein® (g) 38.3(333,42.4) 35.8(324,41.2) 39.7(33.4,42.7) 0.104
Fat' (g) 58.3(50.6, 62.7) 58.0 (50.7, 62.6) 58.4 (50.6, 62.7) 0.658
Saturated faity acid’ (g) 17.28 (14.91, 19.54) 17.94 (15.02, 18.96) 16.58 (14.73, 19.55) 0.134
n-6 Polyunsaturated fatty acid® (g) 10.00 (9.01, 11.53) 9.84 (8.77,11.28) 10.13 (9.02, 11.80) 0.412
n-3 Polyunsaturated fatty acid (g) 2.64 (2.15,3.02) 2.35(2.06, 2.95) 2.84(2.31,3.10) 0.005
Carbohydrates® (g) 246 (203, 273) 232 (204, 280) 249 (204, 270) 0372
Dietary fiber' (g) 15.8 (13.6, 18.0) 15.4 (13.3,16.5) 16.0 (14.1, 18.3) 0.094
Vitamin A" (ug RAE) 730 (590, 929) 691 (590, 872) 733 (592, 993) 0.156
Vitamin D' (ug) 8.4 (7.4,10.1) 8.0 (7.0, 8.9) 8.5(7.7,11.2) 0.004
Vitamin ET (ng) 7.3 (6.5,8.2) 7.2(6.5,7.8) 7.4(6.5,8.4) 0.056
Vitamin K' (ug) 260 (217, 324) 250 (201, 291) 266 (218, 348) 0.076
Vitamin B, (mg) 0.89 (0.76, 0.97) 0.89 (0.81, 1.02) 0.89 (0.76, 0.97) 0.429
Vitamin B, (mg) 1.27 (1.01, 1.39) 1.19 (1.01, 1.32) 1.28 (1.00, 1.48) 0.056
Vitamin Bs' (mg) 1.30 (1.08, 1.55) 1.20 (1.03, 1.33) 1.33(1.13, 1.55) 0.003
Vitamin Bi>" (ug) 8.2 (6.6,10.9) 7.4(6.2,8.4) 8.6 (6.7, 11.8) 0.002
Folate’ (ng) 351 (312, 452) 346 (310, 387) 365 (312, 461) 0.068
Vitamin C' (mg) 110 (93, 134) 103 (79, 117) 118 (94, 142) <0.001
Salt equivalent” (g) 9.0 (7.3, 11.1) 9.2(8.3,10.3) 8.9(72,11.1) 0.137
Potassium' (mg) 2362 (2233, 2473) 2348 (2233, 2432) 2372 (2232, 2480) 0.140
Calcium' (mg) 718 (622, 828) 694 (599, 782) 747 (656, 847) 0.012
Magnesium' (mg) 244 (221, 282) 233 (213, 261) 249 (224, 286) 0.007
Phosphorus’ (mg) 1127 (1001, 1228) 1122 (1040, 1264) 1131 (998, 1229) 0.655
Iron' (mg) 7.5(6.9,8.7) 7.3(6.7,8.4) 7.7(6.9,9.3) 0.204
Zinc' (mg) 8.5(8.0,8.9) 8.4(7.9,8.7) 8.5(8.1,9.1) 0.109
Protein’ energy ratio (% energy) 15.3(14.0,17.2) 14.9 (13.6,17.1) 15.9 (14.0,17.2) 0.740
Animal protein® ratio (%) 54.8 (49.4, 60.3) 54.5(50.7,57.5) 55.2(49.3, 60.3) 0.403
Fat' energy ratio (% energy) 29.1(26.3,32.0) 29.4(26.7,33.2) 29.0(26.2,31.9) 0.063
Saturated fatty acid’ energy ratio (% energy) 8.7(7.4,10.9) 9.3(7.6,11.0) 8.4(7.2,10.7) 0.166
Carbohydrate’ energy ratio (% energy) 55.1(50.2, 58.8) 54.9 (50.6, 59.0) 55.1(50.1, 58.8) 0.053
IQR: interquartile range; RAE: retinol activity equivalent.
"Nutrient intakes were energy-adjusted according to the residual method.!
fMann-Whitney U test.
Table 3. Comparison of intakes by food groups in falls and non-falls groups
Overall (n=267) Falls (n=73) Non-falls (n=194)
Food groups’ (g/day) Median (IQR) Median (IQR) Median (IQR) p-valuet
Cereals 401 (338, 467) 395 (335, 442) 413 (338, 470) 0.705
Potatoes 54 (27, 88) 56 (30,91) 51 (25, 86) 0.556
Sugar and sweeteners 11 (9, 14) 12 (9, 16) 11(9,13) 0.115
Soy products 77 (49, 102) 75 (54, 94) 81 (49, 106) 0.296
Total vegetables 304 (255, 330) 264 (236, 323) 311 (278, 337) 0.011
Green and yellow vegetables 98 (77, 113) 90 (64, 113) 101 (81, 114) 0.015
Fruits 150 (78, 203) 136 (77, 197) 154 (85, 221) 0.124
Algae 7(5,10) 6(5,9) 7(5,11) 0.366
Fish and shellfish 77 (62, 88) 68 (56, 80) 78 (68, 90) 0.007
Meat 59 (38,72) 56 (38,71) 60 (41, 73) 0.891
Eggs 30 (17, 49) 31(21,49) 29 (17, 49) 0.299
Dairy products 184 (120, 230) 163 (113, 227) 194 (126, 238) 0.054
Fats and oils 15(11,17) 14 (12, 16) 16 (11, 17) 0.086
Nuts and seeds 3(1,5) 2(1,4) 3(1,5) 0.079
Confectioneries 51 (28, 60) 53 (36, 62) 49 (28, 60) 0.597
Favorite beverages (excluding alcoholic 171, 100) 30 3, 146) 14 (0, 94) 0.106
beverages)
Alcoholic beverages 2(-1,6) 2(1,8) 1(-1,5) 0.014
Seasonings and spices 19 (16, 28) 19 (16, 28) 19 (17,27) 0.489

IQR: interquartile range.

"Nutrient intakes were energy-adjusted according to the residual method.?!

fMann-Whitney U test.
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Table 4. Percentage of participants with an inadequate nutrient intake and nutrient energy ratio according to DRIs for Japanese,
2020, using the cut-point method classified according to a history of falls

Falls (n=73)

Non-falls (n=194)

Variables Reference value® % (95%CI) or median (IQR) % (95%CI) or median (IQR) p-value
Nutrients with EAR*
Vitamin A (ng RAE) 65-74 years: =500, 75 years+: >450 6.9 (0.0-52.2) 6.7 (0.01-36.5) 1.000"
Vitamin B; (mg) 65-74 years: 20.9, 75 years+: >0.8 38.4 (20.6-58.7) 47.9 (37.4-58.6) 0.1719
Vitamin Bz (mg) 65-74 years: >1.0, 75 years+: >0.9 23.3(6.1-50.2) 18.6 (7.5-35.2) 0.4927
Vitamin Bs (mg) 65 years+: >1.0 16.4 (1.3-49.4) 6.7 (0.01-36.5) 0.0197
Vitamin C (mg) 65 years+: >80 26.3 (8.5-51.3) 6.2 (0.01-36.9) <0.001"
Calcium (mg) 65-74 years: >550, 75 years+: >500 11.0 (0.01-52.8) 5.7(0.01-37.7) 0.179"
Magnesium (mg) 65-74 years: 2230, 75 years+: >220 35.6 (17.8-56.8) 28.4 (17.0-42.2) 0.296
Zinc (mg) 65-74 years: >7.0, 75 years+: 6.0 9.6 (0.01-54.2) 3.6 (0.0-41.0) 0.065"
Nutrients and the nutrient energy ratio with DG®
Dietary fiber (g) 65 years+: >17.0 75.3 (61.8-86.0) 62.9 (53.7-71.5) 0.060"
Salt equivalent (g) 65 yearst: <6.5 91.8 (82.5-97.1) 85.1(78.7-90.1) 0.1617
Potassium (mg) 65 years+: >2600 89.0 (78.8-95.5) 82.0 (75.1-87.6) 0.1937
Protein (% energy) 65 years+: 15-20 56.2 (39.7-71.7) 53.6 (43.5-63.5) 0.783"
Fat (% energy) 65 years+: 20-30 49.3 (32.2-66.6) 47.9 (37.4-58.6) 0.8917
Saturated fatty acid (% energy) 65 years+: <7.0 86.3 (75.2-93.7) 75.3 (67.4-82.0) 0.066"
Carbohydrates (% energy) 65 years+: 50-65 23.3(6.1-50.2) 17.0 (6.2-34.2) 0.2917
Number of nutrients with an inadequate intake 6.0 (5.0,7.0) 5.0 (4.0, 6.0) <0.0017f

DRIs: Dietary Reference Intakes; CI: confidential interval; IQR: interquartile range; EAR: estimated average requirement; RAE: retinol activity equivalent; DG:

tentative dietary goals for preventing lifestyle-related diseases (LRDs).
DRIs (units/d), 2020 for Japanese females aged 65-74 and 75+ years old.'*

‘EAR is the average daily nutrient intake level required in a population, calculated based on the distribution of the measured requirements in a study population.

To prevent inadequate intake, EAR was assessed.'

SDGs required for the prevention of LRDs were set as the current goals for Japanese individuals to reach the average daily intake of nutrients, and, thereby,

prevent LRDs.'*
Fisher’s exact test. ""Mann-Whitney U test.
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Table S. Logistic regression analysis of factors associated with the number of nutrients with an inadequate intake

Number of nutrients with an inadequate intake Model 17 Model 2¢
<6 (n=150) >6 (n=117) <6 versus >6° <6 versus >6°

Independent variables % (95%CI) % (95%CI) OR (95%CI) p-value OR (95%CTI) p-value
Falls 15.3 (3.8-36.5) 42.7 (28.8-57.6) 3.44 (1.90-6.26) <0.001 3.41 (1.89-6.19) <0.001
Prefrailty’ 23.3(10.7-40.8) 55.6 (42.7-68.0) 3.52(1.99-6.22) <0.001 3.82(2.31-6.33) <0.001
Frailty components

Low activity 14.7 (3.2-36.6) 42.7 (28.8-57.6) 3.64 (1.99-6.66) <0.001 3.42 (1.87-6.23) <0.001

Exhaustion 6.7 (0.0-41.4) 19.7 (6.2-41.5) 2.98 (1.33-6.67) 0.008 2.76 (1.24-6.14) 0.013

Weakness' 4.0 (0.0-45.9) 6.0 (0.0-41.0)

Slownesstt 5.3(0.0-36.9) 11.1 (0.3-41.9)

OR: odds ratio; CI: confidential interval.

fAdjusted for age (y, continuous), Body Mass Index (kg/m?, continuous), and the presence of disease during treatment (yes or no).

*Adjusted for model 1, and energy intake (kcal/day, continuous).

SNumber of nutrients with an inadequate intake.

Frailty scores (0—5) were defined as shrinking (one point), low physical activity (one point), exhaustion (one point), weakness (one point), and slowness (one point).
A score of 1 or 2 was classified as indicating prefrailty.

ffWeakness, grip strength <18 kg.'® #Slowness, gait speed <1.0 m/s.'®

Table 6. Logistic regression analysis of factors associated with a history of falls

Model 1 (Crude OR) Model 2 (Adjusted OR)"

Independent variables OR (95%CI) p-value OR (95%CI) p-value
Prefiailty* 221(1.29-3.78) 0.004 1.93 (1.10-3.40) 0.023
Vitamin Bs (mg/day, continuous) - - -

Vitamin C (mg/day, continuous) 0.98(0.97-0.99) 0.037 0.97(0.95-0.97) 0.027
Total vegetables (g/day, continuous) 0.95 (0.94-0.99) 0.040 0.95 (0.94-0.98) 0.034
Fish and shellfish (g/day, continuous) 0.97(0.96-0.99) 0.021 0.95(0.94-0.97) 0.007
Alcohol beverages (g/day, continuous) 1.04(1.00-1.07) 0.045 1.03 (0.98-1.07) 0.153

OR: odds ratio; CI: confidential interval.
Adjusted for energy intake (kcal/day, continuous).

Frailty scores (0-5) were defined as shrinking (one point), low physical activity (one point), exhaustion (one point), weakness (one point), and slowness (one point). A score of 1 or2 was

classified as indicating prefrailty.

NESLHES EORRRBIER SN L L e, EF N
2T, EF VIR A VF—EREZBINL TH
BLIcE A, AEVIEREBRINOEK 6 2L LT
E k& LT, Bz (OR 3.41; 95% CI,1.89-6.19,
p<0.000, 7L 7 L4 (OR 3.82; 95% CI, 2.31-
6.33, p<0.00D)\ &\ B {&7EH) (OR 3.42; 95% CI,
1.87-6.23, p<0.001) # & U F7 /& (OR 2.76; 95%
CIL,1.24-6.14, p=0.013) (ZIEDR#EA R L 72,0

(5) EEDERSH

76 (3. REEICRE T 2 BERNERET 212D 0
“He YR T 4y 7 EEstr GEINE) ofEREIR
Lo EFM1 (%I L) T3, BEEE L7
LA E T a — voEREFEHREER L, V.C,
BEBLOCBNEHOBINE I THEZR L 7,
V.B BIE & OBRIFEE s b o, TR
FEHENBORHE®KRO TN 2128V T bR
T L7 LAV EA L CIEMBE/R L. (OR 1.93;

95% CI,1.10-3.40, p=0.023), L&>L., 7/ a3 —)LdD
BEREOBM®MIZHEL TV, V.CERE (OR
0.97; 95% CI1,0.95-0.97, p=0.027). HEHE (OR
0.95; 95 % CI1,0.94-0.98, p=0.034). fa /7 FHE I &=
(OR 0.95; 95 % C1,0.94-0.97, p=0.007) (&, #x &
EWitHBEE R L 72,

4. EBE

C OWE TR, HUSAEE O S n 2t (FEEnEipH :
65-84 7% ) (a8 X 12 H LAY D iz f8] o F§ AR 3R 1
27.3%. 7L 7L AN 3TA% TH, TDEEIL
AR THEICZ <. Umegaki > D & —
LT\,

T, COMMIE T, 6 DD LD REYIS K
EEIUI, REORAE. 7L 7 LA VORIE, KO
EAIGE B X OETREBIE L TV, 5L, 7
L7 LA VISR O S i A0 PE O BRI & i DB



HAEE O S M LM O A Y] I SR BRI L inffl, 7 v 7 v Ao (RiFESS)

HERL, V.. BB L UANEOENE L. i
RIFE & AARE 2R L 72 & & 2 TR L 72,

Bartali 5% 2006 FF 1 #iHE5 U 7o IR REEAL & Mgy
P o BI R & FE Al L 72 ik ¥) @ & 3¢ (InCHIANTI
study) Tld. KEX a3 708KV @2l Lok
FZOMIERD REEE 7 LA VEFT DK TFIcEEIC
BRI L TV 7 LA VO ER O L —Bd
AR E. 7vavi@anthholftanctso,
InCHIANTI study ®%#E 2 3 7RID 7 L A VO
IREEFR DA E R DA (£ 5) DFEVB—[K
EEZ B,

Hertfordshire cohort study (HCS) @i (1,414
AN EEAERS 1 66.6 5 IcBWLW TR, V.CERELE
B IEOREN B O PLERILYIE 23 PR RE I
HEEGEELGZ 50N d 5 LRI TV
%, Welch 5 13, 18-79 &% O g [\ 4F i [ o 4k
2,570 A\ (65 % A iws - 2,346 AL 65 &k LI L 1 224 A)
ERgic, igfbes 3 v (V.A, V.C, VE 8L
haF /A r) EERIOEES OBEETH~, B
P V.C TRRTH O, FElEnlnthcid, &
B ORI E V.C & DB % 65 Al B CRIZ
SN, 65w LB TRBE S -7." C
D EF, TRTOFEMOMAIIE T 2 AFLHA
BEOEOEREEAEHL TB D BEHROH
FISEALD AR D BV BB (45 5k DU 1 B I
) TR B EERLELLEIOMEEZEN T T
W 5026

Ao HCS otk cid, WL HBEDREE S
L HOEIE O T 238 /] OBy U < B L
TV EEREL TV S HEic>0TIiE, V.C
DOFERELEFETH O FURRILIREDFHARKEEIC & -
THEETH 5 AfelENd 5, MICld n-3 PUFA 88
BICaEN T OMKAEEM S HARREIC b EE
B AGZ Zaletis s 2 EHE L TV 5E.Y

hF FONEREICHEET 2 EMmE 65 ELLE
595 A\ Zzik @ 81.3%) B\ Tld. #ZE 1 FERM DR
BIOHEHRIT 34.5% & @VEMTIE S - 7205, BH
D1 &b 1 ASOHEERYEEML 25 1d, &
£ TEMICER T 2 RO T ER#E L T

EAS I 3, 21 Hidic b 0 2 EERES< Y
EH) (EEEAA 21, 5 ) oA 2023 4 £
TR LT, /e HEEDERIC A1 THL Y Al
HEMEEL TWB, 2ohT, [TEOEBIEOHE

Ml 3 350g/ HEHEREE L TWLWA,Y 7va -
oW TIE, THIE & 28 S8 | 3. 1 3
fTova—TH 20g FREEE L. 65 50l Lo Sks
THEBEL D Ko DROKEIEY T
HBHIEEMWREL TS, i, REEEOLT VA
R LT OROBKFEMERES 2 b TR LY
RGO EHIBRIE. 26 1 ICHEWTIIZE Th 5 7
O, Fnf| L REIRE & ONRBARZE. S5 2 L7
TEhL, 2w, BEL,rA0ACHEICKS
HENCB 9 2 SN#E OFLRICANIERE S 23 b 5 Al RERE
Wb B AW TR BINE FRANE L B s T
WIEW T E &R E Ly S0 O 5 VBRI RE 1< A
SV, EEHOBEERIFTh b EHESNI, B
3. BMERHE T —20Z#HETHD, 73 2
=T 4o T VY ARSI IcbIITERVL, &
& IR Sttt Td - 7o fcd, THIRERRD
il & 7L 7 LA v @/ Nl A AER & 18 5 For]
etk b 2, wBRIT, ImED ) R 7 RFTh BHED
M, HOPBRIEERIN TR,

C OREWIHFE T3, USROS dn 20k D i )
REEIUL, EE. L7 LA VB L, F 2
BED -1 E75 L oA Z RS (KEE)nd O &2
Ly BFIZo0 T, V.C I3, BFEIGHHEDHELE
®TdH 5 100mg/ Hy B 13 3650g/ HEB & U n-3
PUFA 22 SUHOENEHEEICT 5 2 &0, #x
BIFPICBENDESA 7294 NVTHB T EEREL
TWa,

s EARZEEC, KO KREBF Ty
A4 ZDHEOEWVETA S RIS K B REE S HNETH
bo

BT
ABFFEIC IV 2 W BINE O T 4 B L CBRE O
HRRIcES VR LE T,

FEAER
BN R S AT 4 2 FHUE 80,

EE X
1. RS S O TR OB &k, B AGKRE
THitraxEE. 2015;1:11-20.



10.

11.

12.

13.

14.

15.

16.

. Gale CR, et al. Prevalence and risk factors for falls

in older men and women: The English Longitudinal
Study of Ageing. Age Ageing. 2016;45:789-94.

- NI . B4 FilcE it 2 B3 (2022) . https://

www8.cao.go.jp/kourei/whitepaper/w-2022/
zenbun/04pdf_index.html (20224E7 A 4 H)

SRS @A, Ao AR E R AR R A A 25 &

(2020). https://www.e-stat.go.jp/stat-search/files
?7page=1&layout=datalist&toukei=00450061&tstat=
000001141126&cycle=T&tclass1=000001141143&tclas
s2val=0 (202247 A 4 H)

. Rubenstein LZ, et al. The epidemiology of falls and

syncope. Clin. Geriatr. Med. 2002;18,141-158.

. Umegaki H, et al. Falls in community-dwelling

prefrail older adults. Health Soc Care Community.
2020;28:110-5.

. Aoyagi K, et al. Falls among community-dwelling

elderly in Japan. J Bone Miner Res. 1998;13:1468-
74.

. Moreland B, et al. Trends in nonfatal falls and fall-

related injuries among adults aged =65 years-
United States, 2012-2018. MMWR Morb Mortal
Wkly Rep. 2020;69:875-81.

. Fhon JR, et al. Fall and its association with the

frailty syndrome in the elderly: systematic review
with meta-analysis. Rev Esc Enferm USP. 2016;50:
1005-13.

Bartali B, et al. Low nutrient intake is an essential
component of frailty in older persons. J. Gerontol.
A Biol. Sci. Med. Sci. 2006;61:589-93.
Lorenzo-Lopez L, et al. Nutritional determinants of
frailty in older adults: A systematic review. BMC
Geriatr. 2017;17:108.

Johnson CS. The association between nutritional
risk and falls among frail elderly. J Nutr Health
Aging. 2003;7:247-50.

Shahar D, et al. Nutritional status in relation to
balance and falls in the elderly: a preliminary look
at serum folate. Ann Nutr Metab. 2009;54:59-66.
JEATGTEE. HANEREIEE (2020 Fi) KE
Mt s, BBk B0 1 2020.

Lamb SE, et al. Development of a common outcome
data set for fall injury prevention trials: The
Prevention of Falls Network Europe consensus. J
Am Geriatr Soc. 2005;53:1618-22.

Satake S, et al. Prevalence of frailty among
communitydwellers and outpatients in Japan as
defined by the Japanese version of the
Cardiovascular Health Study criteria. Geriatr

Gerontol Int. 2017;17:2629-34.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Fried LP, et al. Frailty in older adults: evidence for
a phenotype. J Gerontol A Biol Sci Med Sci. 2001;
56:M146-M156.

EfEE . KERB L ani RS HEET 5 /2
Y OEYHEHURNHEESE (BEHEER) OfFk. *&E
FHERE. 2003;61:161-69.

SCHE R EA R AR « AR SRS E R M2 H
A A SRR 9y 2% 2015, 55 7 3T .2015 https://www.
mext.go.jp/a_menu/syokuhinseibun/1365420.htm
(20224 A 1 H)

HREERE Excel Eiyou Ver.8.0. # 54k . S5 : 2015.
Willett WC, et al. Adjustment for total energy
intake in epidemiologic studies. Am J Clin Nutr.
1997;65:12205-8S.

Carriquiry AL. Assessing the prevalence of
nutrient inadequacy. Public Health Nutr. 1999;2:
23-33.

Murphy SP, et al. Dietary Reference Intakes:
summary of applications in dietary assessment.
Public Health Nutr.2002:5:843-9.

Robinson SM, et al. Diet and its relationship with
grip strength in community-dwelling older men
and women: the Hertfordshire cohort study. J Am
Geriatr Soc. 2008:56:84-90.

Welch AA, et al. Cross-sectional associations
between dietary antioxidant vitamins C, E and
carotenoid intakes and sarcopenic indices in women
aged 18-79 years. Calcif Tissue Int. 2020;106:331-
42.

Janssen I, et al. Skeletal muscle mass and
distribution in 468 men and women aged 18-88
year. J Appl Physiol. 2000;89:81-8.

Morin C, et al. Eicosapentaenoic acid monoglyceride
resolves inflammation in an ex vivo model of
human peripheral blood mononuclear cell. Eur. J.
Pharmacol. 2017;807:205-11.

Pirrie M,et al. Risk of falls and fear of falling in
older adults residing in public housing in Ontario,
Canada: findings from a multisite observational
study. BMC Geriatr. 2020;20:11.

Ministry of Health, Labour and Welfare, Japan.
Health Japan 21 (the second term), Table 5 (1)
Nutrition and dietary habits (C). 2013. [cited
2022/7/18]; Available from: https://www.nibiohn.
go.jp/eiken/kenkounippon2l/en/kenkounippon21/
index.html

RGBS, BERA 2 GEk), Toa -,
2000. https://www.mhlw.go.jp/wwwl/topics/
kenko21_11/b5.html (2022 47 H 18 H)



HAEE O S M LM O A Y] I SR BRI L inffl, 7 v 7 v Ao (RiFESS)

Nutritional inadequacy and falls, physical prefrailty in community-dwelling older females

Tatsumi Hayashi*

Abstract

Objective: To investigate the relationships among falls, prefrailty, nutrient and food intakes in
community-dwelling older females. Methods: Participants in this cross-sectional study were
females aged 65 years or older. Prefrailty was assessed using the revised Japanese version of the
Cardiovascular Health Study. Energy, nutrient and food intakes were estimated using a validated
food frequency survey methods, and the prevalence of inadequate nutrient intake 23 nutrients and
nutrient ratio was estimated based on Dietary Reference Intakes. A receiver operating
characteristic curve analysis was performed to define the cut-off values of an inadequate nutrient
intake for falls. After then, the relationships an inadequate nutrient intake and falls, prefrailty
were examined. The relationships among falls and prefrailty, and nutrient and food intakes was
also investigated. Results: Data from 267 participants were included. The incidence of falls was
27.3%, and 37.4% of participants were classified as prefrailty. An inadequate intake of at least 6
nutrients correlated with falls (odds ratio, 3.41; 95% confidence intervals, 1.89-6.19) and prefrailty
(odds ratio, 3.82; 95% confidence intervals, 2.31-6.33) . A binomial logistic regression analysis
revealed that falls positively correlated with prefrailty and negatively correlated with vitamin C,
vegetables, and fish and shellfish intakes. Conclusions: Nutritional inadequacy was associated
with falls and prefrailty in community-dwelling older females. Larger prospective studies are

needed to validate these results.

Key words : nutritional inadequacy, Dietary Reference Intakes, falls, prefrailty, older females
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