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%) 1) BEEEOSEM : Charlson comorbidity index
(range : 0~9) ) FEHHE kb EAEZORE (&
BERRE, MEEHR) BEMoOEBINNE (F—-¥2RFH
AR, BEORERRE, FKEOAERK ENEEO
BECRE R S I EIE) RETHE. ThEDERITR
ANFRBNEE, PRI OTEILOEHREEIIL.
BHER (EHRER R BEREE, RAE
BUPEMNEE, BRE SiE EEEE ofFE
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BELLY, TEEDAEEE FIAEEI LR L.
BERBRLROXBROHEBEOEEE, BEXBEHLL
I BERBEEEERZON, BEREHF RIS
(207%), FOMBILTEEFE CTho72.
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B, o IEMORER, AV PEAERE, R,
FOMARRE) ICHTHREEFLFEN T 23N HEX
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F7, L, ARBERERICELCE, SHHREEME 30
BEBEMEPRAZTLEERERERICHEbET, T
EBH7THERL 72,
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2EIBICIEAA 2EMET R — ARSI 2 EH
L7, EEEBIREE AR, T L oM Kaplan-
Meier £ %, AMAEO3EMICBBINATEL DA X
VFEoOBERTFERIT A0, BEBOT—S %
F758 & LT Cox proportional hazard model #fFH L
TN Lo, GBBRERZZT TV HAIRREILLA
Thotel®, HHFREDFH LRI L 2.

(fRIBE A~ OBR)
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F1 FHPEEEWRRE ZOFE
R T R HHIR 38
n=1487 | 795% | n=299 | 160% | n=82 | 44% | n=4 | 02% P
B (0. %) 512 34.4 84 281 35 42.7 1 250 0.054
45 (mean, SD) 80.0 7.4 834 8.0 80.7 9.0 830 85 <0.001
TAHEIRE (0, %)
L 145 9.8 3 10 0 00 0 0.0
B 526 354 45 151 0 00 0 0.0
BEhiE2 340 229 33 110 2 24 0 00 | <0001
B3 233 167 M 117 3 37 1 250
T4 146 9.8 58 194 8 9.8 0 0.0
BAEES 97 65 116 388 69 841 3 75.0
bADL (range : 0 ~ 20, mean, SD) 144 54 77 6.9 17 41 38 75 <0.001
Charlson comorbidity index 18 15 24 16 32 18 38 13 <0.001
(range : 0 ~ 9, mean, SD)
BHEBOEE (n %)
TERER 176 125 33 124 3 53 0 00 0.356
LARE 120 85 24 9.0 4 70 0 0.0 0894
T i R 430 305 127 476 36 63.2 2 500 | <0001
FER R 173 12.3 29 109 6 105 0 0.0 0777
FREE 411 300 141 54.2 40 714 2 50.0 <0001
T B A TERG B 98 7.0 19 71 7 12.3 2 . 500 0.004
BN 129 9.2 25 94 4 70 1 250 0674
EIE 379 255 63 211 12 146 0 00 0.040
B 62 4.2 38 127 19 232 2 50.0 <0.001

H1 A4 TIRBOE F 70— e BT

w R
185 ZOBHFHEON, AFEEIRNIBRTEL
1872 B A MM B E L. 2095, HOBBTEE
IS EIL 1786 B (FHEE 80677 (SD) &, B
M 338%) T, ABARITEER 1,487 % (795%) T,
ZNLSOBOER (HER) 32994 (160%) THo
7o RBEREIXL2 L (44%) T, FONRIBRABE -
17%, BEBE 664T BREEZZIITCHWENSR
Fix4% (02%) THotz (D).
HoPIAEEZERL TV LINEERENEENE
L, BICAEED B BENES Thot (D).
T/, BEFREFHETCRTOMI% BEANESOR
BhZT T, EBANADL IA#EE, BEXEBILR
BizotkwEE (ADLBEW) ERTho7. HE
BEOBMERBTIIMEL, BERSLINOERESLR
HIEDRBEN S o7z, '
SEMOBEMMEIC 1872 %% 4538 (242%) A5

ot ]

172 | HEEEEFSNEE 52828 2015:4

TL, 798 % (426%) PABZEBELTW . Higkd
ERLHETH->720F 10348 (B5%) T, WEICXY
ABL7:®i3 1554 (83%) Thot:.

BEEBIRE GRIEZROLIZEZRWT) JLode
FiH S I ABRNDOER|ZD X, Kaplan-Meier B E
REML. HAREER HER BREXREEHEE
DIFICRSBREFEEZRT. WO 3HHOES
FHICHEDD 0 (Log Rank(Mantel-Cox) : p<0.001),
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C: ZNFNLOMAIC LS RBMBETFTE ; D THEROMRIC X 2 B AEE.

IS OAFEMRROEGFHP AR L OBES
Cox PINF— FEFNVTHRE L2 R2ICRT LIS,
HEREMCIIEBEARICHBLAESE, BEREHRT
BREBCRTCLZ O TICARONY— R (HR) &5 o
7z COMBREHEEONE FRriEALTORKTH-
7z (model 1). ESIHFEDEEERKTH S Charl-
son comorbidity index score Z#H A LT% (model 2),
EBEABICHRLT, NMEAR, BERENTRENE
NORT, ABEOHR BEBEICEMETH 72, Ll
EHICHEARWADL 2HAT 5 L (model3) BT, A
Belcl 35 b iR, BEREROFERIHEELL.

R LB 2 MRIC L 2T, ARICELTHERL
o (R3). LBAMICHRL, MR BEXRERO
FTNENOBEERMN TO HR &%, &ARCHT
BHRXVBEETH - 7. ARICHEHEOW, Fi
(model 1), & 512k Charlson comorbidity index score
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(model 2), #7895 ADL (model 3) ##% A L724%, model
SICBVWTHAERROMEA L DREYIIETE
HE HR # o7,

LB, REXELBELLUVIRABEICLIS L,
model 3 TH BEHEA XL ESICHBELFE I LR
T, MiRBEEARHR IHE (FhEh, HR: %% &
FEIX ], 314:152~647, p=0002: 223:1.16~428,
p=0016) Thos=%s, HAFFOBAICHLTE, W
ARVIMCHLTHAELRHRIZED b o7 (199
0.46~853, p=0.356; 145: 044~4/78, p=0544).
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®2 BAEWKLE SEMOLTTL S CICARL OB (Cox HEINF— FEF L)

LIRS ABE R
HR 95%CI P HR 95%CI )
univariate
Eak 1.00 1.00
i 213 172 ~ 265 <0001 157 132 ~ 187 <0001
RE R 3.07 223 ~ 423 <0.001 1.87 140 ~250 <0001
multivariate
model 1
Ema 1.00 1.00
Sk 1.88 150 ~ 234 <0001 159 133 ~1.90 <0.001
RN 2.89 2.10 ~ 398 <0.001 1.85 1.38 ~ 247 <0.001
mode} 2
& 1.00 1.00
friff 181 142 ~ 230 <0001 142 117 ~1.73 <0.001
B 221 149 ~ 328 <0.001 185 132 ~ 259 <0.001
model 3
A 1.00 1.00
A 1.29 0.99 ~ 1.68 0.063 1.19 0.96 ~ 148 0.113
A R 128 0.83 ~ 1.97 0.260 1.36 094 ~ 196 0.104

model 1 ® adjusted for gender and age
model 2 : adjusted for gender, age and Charlson comorbidity index
model 3 : adjusted for gender, age, Charlson comorbidity index, and basic ADL

F3 HRRIE SERMOBEMMB DML 2R 5T AR L OMH (Cox

AN — FEFL)

BRI R 2 Mg ABEY X2
HR 95%C1 p HR 959%CI p
univariate
Limk 1.00 1.00
inay 355 2.30 ~ 550 <0.001 320 224 ~ 458 <0001
BEEE | 732 428 ~ 1232 <0.001 566 354 ~ 904 <0.001
multivariate
model 1
ik 1.00 1.00
nEE 316 202 ~ 495 <0001 324 225 ~ 467 <0001
BEFRE | 693 405 ~ 1185 <0001 545 341 ~ 872 <0001
model 2
Lins 1.00 1.00
ik 311 192 ~ 505 <0001 | 292 195 ~ 439 <0001
FEE R 6.66 362 ~ 1226 <0001 557 322 ~ 964 <0001
model 3
Eikcy 1.00 1.00
Vi %A 181 1.06 ~ 3.10 0.031 153 097 ~ 241 0.065
TR 290 145~ 578 0.003 206 112 ~ 381 0021

model 1 : adjusted for gender and age
model 2 : adjusted for gender. age and Charlson comorbidity index
model 3 : adjusted for gender, age, Charlson comorbidity index, and basic ADL
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trostomy versus nasogastric tube feeding for adults with

Routes of nutrition and types of diet among dependent community-dwelling
older care recipients and the relevance to mortality and hospitalization

Masafumi Kuzuya?, Jun Hasegawa®, Hiromi Enoki® and Sachiko Izawa®

Abstract

Aim: To clarify the routes of nutrition and types of diet and their relevance to the risk of mortality and hospitalization among
community-dwelling dependent elderly provided various home care services under the long-term care insurance program.
Methods: The present study consisted of the collection of baseline data of participants in the Nagoya Longitudinal Study of the
Frail Elderly (NLS-FE) and data regarding mortality and hospitalization during a three-year follow-up period. The study popula-
tion consisted of 1,872 subjects, and the baseline data included demographic characteristics, basic activities of daily living (ADLs),
comorbidities, nutritional routes and types of diet, which were evaluated by trained visiting nurses.

Results: Among the participants, 1.786 were on oral nutrition {solid regular-texture diet: 1487 (795%); modified-texture diet
{minced/pureed texture): 299 (16.0%), 82 (4.4%) were on enteral nutrition and four (0.2%) were on parenteral nutrition. During
the three-year follow-up period, 453 participants died and 798 participants experienced admission to the hospital (pneumonia-
related death and hospitalization: n = 103 and 155, respectively). Cox regression models revealed that a modified-texture diet and
tube feeding are associated with all-cause mortality and hospitalization: In particular, feeding tube use showed a high risk of
pneumonia-related mortality and hospitalization, even after adjusting for potential confounders, including comorbidities and the
ADL status.

Key words: Elderly, Diet, Oral intake, Mortality, Hospitalization
{Nippon Ronen Igakkai Zasshi 2015; 52: 170~176)
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Correlation between the serum eicosapentanoic
acid-to-arachidonic acid ratio and the severity of cerebral
white matter hyperintensities in older adults with
memory disorder

Kumiko Nagai, Hitomi Koshiba, Shigeki Shibata, Toshifumi Matsui and Koichi Kozaki

Department of Geriatric Medicine, Kyorin University School of Medicine, Tokyo, Japan

Aim: The relationships of n-3 polyunsaturated fatty acids, such as docosahexaenoic acid and eicosapentaenoic acid
(EPA), to stroke and cardiovascular events have been studied extensively. The present study was undertaken to analyze
the relationships of the severity of cerebral white matter hyperintensities (WMH) to the blood polyunsaturated fatty
acids level and the ratio of serum EPA level to the serum arachidonic acid (AA) level (EPA/AA ratio) among older
adults.

Methods: A total of 150 patients underwent diagnostic magnetic resonance imaging and blood sampling under the
fasting state. In regard to WMH, the periventricular hyperintensities and deep white matter hyperintensities were rated
according to the Fazekas classification. The serum docosahexaenoic acid, EPA, AA, dihomo-y-linolenic acid and
EPA/AA ratio were compared in relation to the grade of severity of WMH. Furthermore, multiple regression analysis
was carried out with age, sex and atherosclerosis risk factors (hypertension, diabetes mellitus, hyperlipidemia, smoking
status) as the covariables, serum polyunsaturated fatty acids level as an independent variable and Fazekas grade as the
dependent variable.

Results: A rise of the periventricular hyperintensities grade was associated with a significant reduction of the mean
EPA level (P <0.05) and EPA/AA ratio (P < 0.05). The multiple regression analysis identified a significant negative
correlation between the periventricular hyperintensities grade and the serum EPA/AA ratio (B = —0.215, P < 0.05).

" Conclusion: These results suggest that the serum EPA/AA ratio have an important role in the formation and
progression of WMH. Geriatr Gerontol Int 2015; 15 (Suppl. 1): 48-52.

Keywords: eicosapentaenoic acid, eicosapentaenoic acid/arachidonic acid, leukoaraiosis, polyunsaturated fatty acids,
white matter hyperintensity.

PUFA) has been shown to induce platelet aggregation
and inflammation.? The ratio of the serum EPA level to
the serum AA level (EPA/AA ratio) can serve as an

Introduction

In recent years, many studies have been carried out to

identify the role of polyunsaturated fatty acids (PUFA).
In connection with atherosclerosis, n-3 PUFA, such as
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), have been shown to have antithrombotic activ-
ity, and high blood levels of n-3 PUFA have been shown
to be associated with a lower incidence of sudden
cardiac death,! whereas arachidonic acid (AA; n-6
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indicator of the risk for cardiovascular events.® In view
of these findings and other reports, PUFA are consid-
ered to play important roles in the onset/progression
of atherosclerotic disease. If we consider the report
that chronic atherosclerosis underlies the formation
of leukoaraiosis; that 1is, cerebral white matter
hyperintensity (WMH), it is assumed that an association
between the serum PUFA levels and the severity of
WMH exists.* The present study was undertaken to
analyze the relationships between the serum levels of
PUFA and the severity of WMH through investigation
of the severity of WMH and measurement of the serum
PUFA levels and EPA/AA ratios in outpatients visiting
our Center for Comprehensive Care on Memory Disor-
ders, Tokyo, Japan, for the first time.

© 2015 Japan Geriatrics Society
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Material and methods

Patients

A total of 150 patients who attended the Center for
Comprehensive Care on Memory Disorders at Kyorin
University Hospital for the first time were enrolled in
the present study. The study was carried out with the
approval of the ethics committee of Kyorin University
(179-06). We explained the study to all the participants
and their families, and obtained written informed
consent. We handled all the data carefully to keep the
participants’ anonymity and protect their privacy. We
excluded patients who had a history of treatment with
oral purified EPA and/or a history of stroke.

Magentic resonance imaging

Magnetic resonance imaging (MRI) was carried out on a
1.5-T scanner (Toshiba Medical Systems, Tochigi,
Japan). T1-weighted images (repetition time [TR]=
496 ms, echo time [TE] =12 ms), T2-wighted images
(TR=4280ms, TE =105ms) and fluid-attenuated
inversion recovery-weighted images (TR = 8000 ms,
TE =105 ms, 5 mm slice thickness) were obtained in
the axial plane.

Periventricular hyperintensity and deep
WMH scores

WMH was separately rated as periventricular hyper-
intensity (PVH)-and deep white matter hyperintensity
(DWMH) using the modified Fazekas scale.’ The PVH
severity was graded as follows: 0 = absent; 1 =cap or
pencil-thin lining; 2 = smooth halo; and 3 = irregular
PVH extending into the deep white matter. The
DWMH severity was rated as follows: 0 = absence;
1 = punctuate foci; 2 = beginning confluence of foci;
and 3 = large confluent areas.

Laboratory tests

Blood samples were obtained in the morning. The
serum fatty acid composition, including the levels of
EPA, DHA, dihomo-y-linolenic acid (DGLA) and AA,
was measured by gas chromatography at a commercially
available laboratory (SRL, Tokyo, Japan).

Statistical analysis

Statistical analysis was carried out using SPSS version
22.0 (IBM, Armonk, NY, USA). To evaluate the differ-
ences in the grade of WMH, analysis of variance
(ANOVA) was carried out for continuous variables, and
the x2-test was used for categorical variables. Multiple
linear regression analysis was carried out using the

© 2015 Japan Geriatrics Society

grade of PVH and DWMH as the dependent variables,
and age, sex, vascular risk factors (hypertension, diabe-
tes mellitus, hyperlipidemia and smoking status) and
serum fatty acid profile as independent variables.

Results

The characteristics of the study participants are shown
in Table 1. In the one-way ANOVA, a rise of the PVH
grade was associated with a significant reduction of the
mean serum EPA level (P<0.05) and EPA/AA ratio
(P<0.05; Fig. 1a), whereas it showed no significant
association with the serum level of DHA, DGLA or AA.
No significant association was observed between the
DWMH grade and the serum DGLA, AA, EPA, DHA or
EPA/AA ratio (Table 2). In the analysis of the associa-
tion of the PVH and DWMH grades with the other risk
factors for atherosclerosis, smoking history was corre-
lated with the PVH (y2-test, P<0.05; Table2) and
DWMH (x*-test, P = 0.069; Table 3) severity.

Multiple regression analysis carried out using the
severity of the PVH and DWMH grades as a dependent
variable, and the age, sex and atherosclerosis risk
factors (hypertension, diabetes mellitus, hyperlipidemia,
smoking status) as covariables showed a significant
negative correlation between the PVH grade and the
serum EPA/AA ratio (B =-0.215, P<0.05), and a ten-
dency towards a negative correlation (not statistically
significant) between the DWMH grade and the serum
EPA/AA ratio (B =-0.164, P =0.085; Table 4).

Table 1 Demographic characteristics of the patients

total n = 150
Age, years 79.6 5.8
Female, n (%) 91 (61%)
BMI 214 +3.1
MMSE, points (/30) 2291352
Hypertension, yes, n (%) 67 (45%)
Diabetes, yes, n (%) 24 (16%)
Hyperlipidemia, yes, n (%) 44 (29%)
Smoking, yes, n (%)

current 4 (3%)

past 26 (17%)

never 120 (80%)
Serum DGLA, ug/mL 35.2+10.7
Serum AA, ug/mL 180 +42.4
Serum EPA, pg/mL 94 + 51.1
Serum DHA, pg/mL 154.1£43.9
Serum EPA/AA ratio 0.55+0.36

BMI, body mass index; MMSE, mini mental state
examination; DGLA, dihomogammmalinolenic acid; AA,
arachidonic acid; EPA, eicosapentaenoic acid; DHA,
docosahexaenoic acid.
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Figure 1 Eicosapentaenoic acid (EPA)
and arachidonic acid (AA) levels and
EPA/AA ratio analyzed by the grade of
severity of the white matter lesions
(ANOVA).

Table 2 Relationship between the grade of the periventricular hyperintensity and other parameters

PVH class (Fazekas) 0 1 2 3 p value
(n=0) (n=49) (n=74) (n=27)

Age, years - 78.5+5.6 79.8+5.9 81.4+35.7 0.109
MMSE, points (/30) - 23.6+4.9 23.1+5.0 21.2+85.9 0.140
Female, n (%) - 32 65.3% 44  59.5% 15 55.6% 0.676
Hypertension, yes, n (%) - 16 32.7% 39 S52.7% 12 44.4% 0.117
Diabetes, yes, n (%) - 10 20.4% 12 16.2% 2 7.4% 0.318
Hyperlipidemia, yes, n (%) - 16 32.7% 22 297% 6 22.2% 0.630
Smoking, yes, n (%) - 0.042

current - 0 0.0% 1 1.4% 3 11.1%

past - 10 20.4% 13 17.6% 3 11.1%

never - 39 79.6% 60 81.1% 21 77.8%
Serum DGLA, pg/mL - 347 +10.9 34.0+104 38.7+10.6 0.210
Serum AA, pg/mL - 180.5£47.9 177.5 £ 38.8 185.4+42.6 0.762
Serum EPA, pg/mL - 109.6 + 53.6 90.5 £51.9 76.7 £37.5 0.042
Serum DHA, pg/mL - 162.5 £ 38.8 152.6 +44.1 143.9 £ 50.5 0.275
Serum EPA/AA ratio - 0.674 + 0.483 0.517 £0.277 0.425+0.219 0.021

Discussion

In patients with cardiovascular disease, low serum level
of EPA and low EPA/AA ratio have been reported to
serve as risk factors for cognitive impairment.® When
taken together with the previous report of a significant
association between the severity of leukoaraiosis and

50 |

decreased cognitive functions, the results of the present
study suggest that low serum EPA level will compromise
the cognitive function mediated by WMH.”#
Furthermore, considering the report that a low serum
EPA level is a risk factor for intracerebral hemorrhage,’
and that the presence of WMH is also one of the risk
factors for intracerebral hemorrhage,’® it is assumed

© 2015 Japan Geriatrics Society
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Table 3 Relationship between the deep white matter hyperintensity grade and other parameters

DWMH class (Fazekas) 0 1 2 3 p value
(n=28) (n=S55) (n=353) (n=231)
Age, years 76.6 £6.0 79.5+85.5 79.7£6.4 80.5+£5.5 0.438
MMSE, points (/30) 23.8+4.7 223£5.6 23.4+£5.0 22.8+£5.3 0.739
Female, n (%) 6 75.0% 32 58.2% 35 66.0% 15 48.4% 0.338
Hypertension, yes, n (%) 2 25.0% 19 34.5% 25 47.2% 18 58.1% 0.148
Diabetes, yes, n (%) 0 0.0% 11 20.0% 6 11.3% 7 22.6% 0.232
Hyperlipidemia, yes, n (%) 4 50.0% 14 25.5% 16 30.2% 9  29.0% 0.558
Smoking, yes, n (%) 0.069
current 0 0.0% 0 0.0% 1 1.9% 3 9.7%
past 3 37.5% 12 21.8% 6 11.3% N 16.1%
never S 62.5% 43 78.2% 46 86.8% 23 74.2%
Serum DGLA, pg/mL 33.1x13.3 34.9+10.6 34.6£9.7 37.2+£12.0 0.741
Serum AA, pg/mL 188.8+75.2 179.0 £40.0 178.5 £34.1 181.1+£49.6 0.945
Serum EPA, pg/mL 118.6 £ 51.0 96.6 £ 52.6 91.8+51.8 86.4+48.6 0.513
Serum DHA, pg/mL 168.1+£27.2 155.6 +41.2 158.3 £40.4 140.6 £ 56.6 0.340
Serum EPA/AA ratio 0.824 £0.862 0.572 £0.337 0.525 £0.282 0.479 £ 0.262 0.147
Table 4 Multiple regression analysis for determinants of the grade of PVH and DWMH
for PVH for DWMH
(R*=0.173; p < 0.01) (R*=0.186; p < 0.01)
B p value B p value
Age, years 0.118 0.210 0.074 0.430
Sex ' -0.106 0.271 -0.100 0.296
Hypertension 0.155 0.101 0.278 0.004
Diabetes -0.090 0.352 0.063 0.517
Hyperlipidemia -0.078 0.417 -0.076 0.428
Current smoker 0.217 0.022 0.219 0.020
Serum EPA/AA ratio -0.215 0.026 -0.164 0.085

that low serum EPA is associated with greater WMH
and serves as a risk factor for intracerebral hemorrhage.

The mechanisms by which EPA protects the brain
include its anticoagulant activity during ischemic
stroke, alleviation of post-ischemic oxidative stress,
reduction of Rho-kinase activation,'? alleviation of
inflammatory reactions® and so on. Because elevation
of oxidative stress has also been reported to be corre-
lated with the WMH volume, EPA might be considered
to have an influence in suppressing the onset and pro-
gression of WMH.™"

N-3 and n-6 PUFA need to be taken from the diet,
and blood EPA and DHA levels are in proportion to the
amounts of EPA and DHA ingested.” Although active
ingestion of EPA is important for preventing WMH,
there is a report that smokers show lower serum EPA
levels and EPA/AA ratios than non-smokers.’ In the
present study also, multiple regression analysis carried

© 2015 Japan Geriatrics Society

out to determine the PVH and DWMH grade showed a
great influence of the EPA/AA ratio and the current
smoking status (Table 4). This result indicates that not
only advice on dietary habits, but on the cessation of
smoking is important in the prevention of the progres-
sion of WMH.

A major limitation of the present study was the cross-
sectional analysis. Longitudinal study is required to elu-
cidate the relationship between the progression of
WMH and low serum levels of EPA and EPA/AA ratio.
We should also investigate the patient’s eating habits to
know the influence on serum levels of n-3 and n-6
PUFA.

Low blood EPA level and EPA/AA ratio were found to
be associated with the PVH grade, and to serve as a risk
factor for WMH. These results suggest that the EPA/AA
ratio plays an important role in the formation and pro-
gression of WMH.
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Distance to retail stores and risk of being
homebound among older adults in a city severely
affected by the 201 | Great East Japan Earthquake

HirosH HiIral', Naok KONDO?, RYOHE SAsAKE, SHINYA IwaMURO?, Kanako Masuno?®, Rika OHTSUKAS,
Hisayukt Miuraé, Kivoml SakaTA’

'Department of Civil and Environmental Engineering, Faculty of Engineering, lwate University, Morioka, lwate, Japan
2Department of Health and Social Behaviour, School of Public Health, The University of Tokyo, 7-3-1 Hongo Building #3,
Bunkyo-ku, Tokyo |13-0033, Japan

3jwate Tohoku Medical Megabank Organization, lwate Medical University, Yahaba, Japan

*Health Promotion Research Center, Chiyoda-ku, Tokyo, Japan

SGraduate School of Medicine, The University of Tokyo, Bunkyo-ku, Tokyo, Japan

®Department of Home Care Coordinators, National Center for Geriatrics and Gerontology, Obu, Aichi, Japan
7Depar’tmen‘c of Hygiene and Preventive Medicine, School of Medicine, lwate Medical University, Morioka, lwate, Japan

Address correspondence to: N. Kondo. Tel: (+81) 35841 3513; Fax: (+81) 3 5684 6083. Email: naoki-kondo@umin.acp,
nkondo@m.u-tokyo.ac.jp

Abstract

Background: after the Great East Japan Earthquake in 2011, inactivity and the homebound status of older victims in affected
areas have been a setious public health concern owing to the victims’ prolonged existence as evacuees in mountainous areas.
Objective: to evaluate the association between distances to retail stores and risks of being homebound.

Design: secondary analysis of cross-sectional interview survey data with a geographical information analysis.

Setting: Rikuzentakata, Iwate, a municipality seriously damaged by the 2011 earthquake and tsunami.

Subjects: all Rikuzentakata residents aged 65 or older except for those living in temporary housing (z = 2,327).

Methods: we calculated road distances between each residential address and retail stores, hawker sites and shopping bus stops,
accounting for the extra load caused by walking on slopes. The prevalence ratio of being homebound adjusted for age, source
of income and morbidity by road distance was estimated using Poisson regression with a generalised estimating equation.
Results: those living at distances of 1,200 m or more were 1.78 (95% confidence intervals, 1.03-3.08) times more likely to be
homebound (going out only every 4 or mote days a week) among men and 1.85 (1.13-3.02) among women, compared
with those tesiding in places <400 m from retail stores or shopping bus stops. The distances were reduced by new hawker and
shopping bus setvices, but the improvements varied greatly across the districts.

Conclusions: access to daily needs is essential to ptevent homebound status. Post-disaster community diagnosis in terms of
the built envitonment is important for strategic community restoration.

Keywords: older people, built environment, disaster, homebound, Japan
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