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1. FNEAAELSKFMER LORE (K1) b0, BEZLO/IRUBEL Th5FOEE
Fie b LICHBRERED OB CRASER TR DHTBERED D IFTHEEICE 2 - 7o,
B HEOEGHAERICED > 72 R TIIERERNE 2. HREAICEAEYTZER ((2)
HY, BfRD D OFOEEPHRERES DFFTH BHERE A REABEES RO N/2DE, HETIE
BllEnrol, TR, NRHD, IFEREEDO  BAKEE TS VDD (v AH [95%E#EXMH]

R HBERER & SRHIREREO 7 1 AT HRER

% % g ks
n=550 n=2830
FHEED O FHERE L Pt FHEED D FHEER L Pl
n=176 n=374 n=314 n=>516

KRR (%)

65-747% 126(71.6%) 278(74.3%) 0.497 239(76.1%) 393(76.2%) 0.987

755 LA 50(28.4%) 96(25.7%) 75(23.9%) 123(23.8%)
BEHE (%)

S RHUEE 81(46.0%) 174(46.5%) 0.910 147(46.8%) 249(48.3%) 0.574

Hegm . iR 23(13.1%) 53(14.2%) 35(11.1%) 46( 8.9%)

BEL L 72(40.9%) 147(39.3%) 132(42.0%) 221(42.8%)
REIRE (%)

H0 49(27.8%) 72(19.3%) 0.023 136(43.3%) 206(39.9%) 0.336
BagiE (%)

H0 34(19.3%) 47(12.6%) 0.037 58(18.5%) 85(16.5%) 0.460
TEEREIC TR (%)

»0 75(42.6%) 118(31.6%) 0.011 133(42.4%) 148(28.7%) <.001
Pt

»HD 64(36.4%) 128(34.2%) 0.623 103(32.8%) 141(27.3%) 0.093
OIERER (%)

oR)) 10( 5.7%) 27( 7.2%) 0.502 44(14.0%) 65(12.6%) 0.558
AR (%)

H0 39(22.2%) 64(17.1%) 0.157 131(41.7%) 173(33.5%) 0.018
#1 (%)

FLHEE R 1 50(28.4%) 85(22.7%) 0.149 71(22.6%) 128(24.8%) 0.473

FLHEME DL 1 126(71.6%) 289(77.3%) 243(77.4%) 388(75.2%)
SAHEBEERT (%)

H0 67(38.1%) 115(30.7%) 0.089 190(60.5%) 291(56.4%) 0.244
EIMEORERE (%)

0 77(43.8%) 170(45.5%) 0.708 136(43.3%) 195(37.8%) 0.115
FEBEEFIEOMEA (%)

0 17( 9.7%) 34( 9.1%) 0.830 79(25.2%) 88(17.1%) 0.005
BEIRIR O (%)

H0 17( 9.7%) 36( 9.6%) 0.990 16( 5.1%) 26( 5.0%) 0.971
’E (%)

ET (%) 68(38.6%) 133(35.6%) 0.373 293(93.3%) 489(94.8%) 0.332

% ks (%) 46(26.1%) 86(23.0%) 14( 4.5%) 22( 4.3%)

HHKT (%) 62(35.2%) 155(41.4%) 7( 2.2%) 5( 1.0%)
B (%)

7 (%) 83(47.2%) 172(46.0%) 0.914 301(95.9%) 509(98.6%) 0.029

27z (%) 64(36.4%) 135(36.1%) 8( 2.5%) 3( 0.6%)

%S (%) 29(16.5%) 67(17.9%) 5( 1.6%) 4( 0.8%)
Pl A ERERE

* B31.0kg, @PE19.6 kg L E&IEH
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1.50 [1.01-2.22]), ZctE CIIRABEAEIK TR B D
(1.82 [1.34-2.47), WIRH D (1.41 [1.02-1.94]),
TRERFEEOBED D (1.58 [1.11-2.25]), W%
L7z (4.30 [1.08-17.14]) TH - 72
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£ 31TEBME, F4 1T eoRiEmE LRI
EEICEINE L 122 E BT Y AT ¢ v 7 [ElE5 T
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(1.63 [1.02-2.60]) HEEICEIH L /225, HI &k
FHTEHINTOHE THEZB#ETA LN L) -
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72o VETIEIRTNE I 10 35\ CRRANBEREIC FEE W
»H0 (1.87 [1.32-2.66]), RIRH D (1.51 [1.05—
2.18]), NEREREFIEOMAH D (1.68[1.11-2.55]),
MR d D (3.50 [1.15-10.63]), HRIAE#EHEIC
BUWTHTEEE (793 [1.85-33.91]), BRI
HY (2.83 [1.09-7.37]) PHHIRE & FEICEHE
L7,

|\ £

H AR R P SR O il R 20 5 & L 7oA BF
T, Fh & LITHTHEREIZE A & RANBRAE(S T 5E

®2 BN LI FHEEH OB HEE D D O L2 ETE A » A (95% FXED T

% % LS P
n=>550 n=2830
v X (95% E HIX ) PfH F v A (95% B XD P1#

N—=25 4 VE R

755% LA b /65-745% 0.97(0.49-1.97) 0.935 0.87(0.49-1.55) 0.642
HEME

4B - KRR [ JREE T L 0.85(0.56-1.30) 0.459 0.84(0.61-1.16) 0.288

FouE - IR/ RS L 0.90(0.50-1.62) 0.719 1.04(0.62-1.74) 0.887
IREIRE

HY /Tl 1.58(0.97-2.41) 0.066 0.99(0.73-1.36) 0.962
EaNEiE

HY /Tl 1.60(0.95-2.70) 0.075 1.01(0.68-1.49) 0.964
PRENBEREIC T B

HY /Tl 1.50(1.01-2.22) 0.042 1.82(1.34-2.47) <.001
il

HY /L 1.14(0.77-1.68) 0.524 1.30(0.94-1.81) 0.115
DEERYE R

HY /L 0.52(0.23-1.19) 0.120 1.04(0.66-1.63) 0.879
ZN

HY /L 1.23(0.74-2.02) 0.425 1.41(1.02-1.94) 0.036
)

FLAEfE A/ FLHEME L 1.27(0.82-1.97) 0.293 0.75(0.51-1.09) 0.130
SRR

HD /7L 1.26(0.83-1.90) 0.275 1.06(0.78-1.44) 0.705
&I HEDOBEA:

HD /7L 0.95(0.65-1.40) 0.811 1.16(0.85-1.57) 0.358
NEE BHEIEOBEE

HD /7L 0.91(0.47-1.75) 0.779 1.58(1.11-2.25) 0.012
BERIR OB

HD /7L 1.00(0.53-1.89) 0.996 1.05(0.54—2.04) 0.894
BRI

R % R /R & 7o 1.00(0.62-1.62) 0.999 1.01(0.49-2.08) 0.970

BEHKRT /R E 0.81(0.52-1.25) 0.342 2.49(0.71-8.70) 0.153
W2

D7z /W 7e 1.01(0.68-1.56) 0.904 4.30(1.08-17.14) 0.039

WD [RA> T\ 1.05(0.62-1.79) 0.861 1.45(0.34-6.13) 0.614
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=3 BHOFENFBERES I 5 TG OS2 FFE A v A (95% X ED T
Bk (n=404) BilE#E (n=146)
%ﬁ%ﬁiﬁﬁ‘ﬂ%‘%ﬁz/ PSESe 4 K P BRI AL 6 S8 xy A P
(%) (95% 15 HEIXFH) (%) (95% 51X [ED)
EEtiE
BEE L 56/167(33.5) 1.00 16/ 52(30.8) 1.00
e N 5 53/180(29.4) 0.76(0.47-1.24) 0.268 28/ 75(37.3) 1.16(0.47-2.83) 0.752
e . — iR 17/ 57(29.8) 0.93(0.47-1.84) 0.827 6/ 19(31.6) 0.94(0.26-3.41) 0.925
LIRERNY
L 101/338(29.9) 1.00 26/ 91(28.6) 1.00
H0 25/ 66(19.8) 1.35(0.75-2.44) 0.316 24/ 55(43.6) 1.78(0.81-3.89) 0.150
B A
L 104/350(29.7) 1.00 38/119(31.9) 1.00
B0 22/ 52(40.7) 1.58(0.83-3.02) 0.163 12/ 27(44.4) 1.70(0.62-4.63) 0.302
FRIBEREC T B8
L 76/274(27.7) 1.00 25/ 83(30.1) 1.00
H 50/130(38.5) 1.63(1.02-2.60) 0.042 25/ 63(39.7) 1.03(0.46-2.27) 0.952
PE it
L 77/263(29.3) 1.00 35/ 95(36.8) 1.00
H 49/141(34.8) 1.32(0.83—2.09) 0.240 15/ 51(29.4) 0.83(0.36-1.90) 0.661
DI
L 118/374(31.6) 1.00 2/ 7( 4.0) 1.00
H 8/ 30(26.7) 0.58(0.23-1.47) 0.248 48/139(34.5) 0.31(0.41-2.29) 0.249
NS
L 97/323(30.0) 1.00 40/124(32.3) 1.00
o) 29/ 81(35.8) 1.18(0.66—2.09) 0.582 10/ 22(45.5) 1.52(0.49-4.79) 0.471
=)
FEAEME L E 101/331(30.5) 1.00 25/ 84(29.8) 1.00
FEAEAE R i 25/ 73(34.2) 1.16(0.66—2.06) 0.602 25/ 62(40.3) 1.46(0.68-3.13) 0.331
SRR T
L 85/282(30.1) 1.00 24/ 86(27.9) 1.00
HY 41/122(33.6) 1.11(0.68-1.82) 0.673 26/ 60(43.3) 1.78(0.78-4.04) 0.171
= IO REA:
L 75/230(52.6) 1.00 24/ 73(32.9) 1.00
H0 51/174(29.3) 0.91(0.57-1.43) 0.672 26/ 73(35.6) 0.99(0.44-2.22) 0.976
Ne'E SR HEAE OBEE
L 115/367(31.3) 1.00 44/132(33.3) 1.00
H0 11/ 37(29.7) 0.81(0.37-1.80) 0.608 6/ 14(42.9) 0.89(0.22-3.65) 0.875
BEPRIR OBEAE
L 114/364(31.3) 1.00 45/133(33.8) 1.00
H0 12/ 40(30.0) 0.98(0.46-2.08) 0.956 5/ 13(38.5) 0.65(0.17-2.51) 0.531
R
/AN 43/139(30.9) 1.00 25/ 62(40.3) 1.00
W« fikds 35/ 97(36.1) 1.19(0.67-2.11) 0.560 11/ 35(31.4) 0.73(0.27-1.95) 0.523
5 H ikds 48/168(28.6) 0.88(0.52-1.47) 0.619 14/ 49(28.6) 0.70(0.27-1.78) 0.448
12 e
Ao 75\ 60/187(32.1) 1.00 23/ 68(33.8) 1.00
LB/ 41/141(29.1) 0.96(0.58-1.58) 0.867 23/ 58(39.7) 1.46(0.61-3.52) 0.400
% > 25/ 76(32.9) 1.19(0.65-2.18) 0.571 4/ 20(13.7) 0.69(0.18-2.63) 0.584
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K4 LHEOFENFBERES I 5 KTl O 28 FFE A v A (95% X ED T
BiiE i (n=632) BilE#E (n=198)
%ﬁ%ﬁiﬁﬁ‘ﬂ%‘%ﬁz/ PSESe 4 K P BRI AL 6 S8 xy A P
(%) (95% 15 HEIXFH) (%) (95% 51X [ED)
EEtiE
R L 101/268(37.7) 1.00 54/ 85(36.5) 1.00
SiE - KR 113/296(38.2) 0.87(0.60-1.25) 0.441 34/100(34.0) 0.79(0.39-1.58) 0.501
el . I REE 25/ 68(36.8) 0.72(0.40-1.30) 0.274 10/ 13(76.9) 7.93(1.85-33.91) 0.005
LIRERNY
L 138/396(34.8) 1.00 40/ 92(43.5) 1.00
H0 101/236(42.8) 1.23(0.86-1.77) 0.256 35/106(33.0) 0.60(0.31-1.15) 0.122
B A
L 195/524(37.2) 1.00 61/163(37.4) 1.00
B0 44/108(40.7) 1.04(0.65-1.64) 0.885 14/ 35(40.0) 1.03(0.45-2.34) 0.954
FRIBEREC T B8
L 134/416(32.2) 1.00 61/163(37.4) 1.00
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Falls and associated risk factors among elderly survivors of the Great East Japan
Earthquake: RIAS Study

Junji Kuno*, Kiyomi SAKATA?*, Kozo TANNO?*, Megumi TSUuBOTA-UTSUGI?*, Eri TAKUSARI?®,
Haruki SHIMODA?*, Nobuyuki TAKANASHI?*, Ryohei SASAKI** and Seiichiro KOBAYASHI**

Key words : falls, Great East Japan Earthquake, elderly survivors, prevention of falls

Objective An increasing incidence of disuse syndrome is commonly observed in areas affected by large-scale
natural disasters. Consequently, the fall risk is high in such populations, necessitating adequate at-
tention to fall prevention measures. It is important to identify factors associated with falls to prevent
deterioration in functional ability. We investigated the risk factors associated with falls among elder-
ly survivors in disaster-stricken areas using longitudinal data from the Research project for the
prospective Investigation of health problems Among Survivors of the Great East Japan Earthquake
(RIAS) Study.

Methods Of all data obtained from the RIAS Study, we used the data of 1,380 survivors who were aged
=65 years, were not diagnosed with cancer or cardiovascular disease, did not need supportive care,
and could participate in the annual survey between 2011 and 2016. Self-administered questionnaires
were distributed, and anthropometric and grip tests were performed during the 2011 survey to ob-
tain information regarding housing damage, the fear of falls, arthralgia, cognitive function psycho-
logical distress, insomnia, frequency of leaving the house, a history of hypertension, dyslipidemia,
diabetes, alcohol consumption status, smoking status, and/or body mass index, and grip strength.
Based on the responses obtained from each annual survey, a fall was defined as an event during
which an individual had fallen at least once. Multivariate-adjusted odds ratio (OR) and 95% confi-
dence interval (CI) for all variables related to falls were calculated using logistic regression with ad-
justment for sex and residential area. Similar analyses were performed based on age groups (65-74
years and >75 years).

Results The 5-year fall incidence rate was 35.59% (31.9% [men], 37.9% [women]). In men, cognitive
dysfunction was significantly associated with falls (OR 1.50, 95% CI 1.01-2.22). In women, cogni-
tive dysfunction (OR 1.82, 95% CI 1.34-2.47), insomnia (OR 1.41, 95% CI 1.02-1.94), dyslipide-
mia (OR 1.58,95% 95% CI 1.11-2.25), and a history of smoking (OR 4.30, 95% CI 1.08-17.14)
were significantly associated with falls. In women aged >75 years, partial housing damage (OR
7.93, 95% CI 1.85-33.91) and psychological distress (OR 2.83, 95%CI 1.09-.7.37) were also sig-
nificantly associated with falls.

Conclusion This study suggests that cognitive dysfunction in both sexes and insomnia, dyslipidemia, and a
history of smoking in women were significantly associated with falls, and partial housing damage
and psychological distress were risk factors for falls in women aged =75 years. Fall prevention after
large-scale natural disasters warrants close attention to known risk factors and environmental and

mental health changes.
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