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Surname, First name : Hayashi, Takahiro

[Title]
Basic research on a population strategy and community approach to fall prevention

-Using large-scale survey data-

(Abstract]
1. Objective

Reform of the Long Term Care Insurance Act in 2006 prompted the introduction of long-term care prevention.
Secondary prevention work, targeting high-risk individuals whose conditions could easily deteriorate to
“needing support” or “needing care,” has been provided mainly by municipal governments. Among these
prevention initiatives, the majority of municipal governments are working on fall prevention. However, due to
many issues including few participants in such projects, there is a transition toward promoting care prevention
(including fall prevention). This is via a community approach that uses population strategies that do not
differentiate primary and secondary prevention targets. In this research, we focused on fall prevention that valued
health-improving perspectives and social factors (Social Determinants of Health: World Health Organization) in
primary prevention and their associated factors. Using a large volume of data, we presented a scientific basis for
the development and spread of a community approach via a population strategy (e.g., encouraging sport group

participation).

2.  Framework of this study

Our research report comprised nine sections (including the introduction and conclusion) containing five
experimental studies. In the introduction, we described the background and the purpose. In Chapter 1, we
investigated prior studies relating to intervention methods for effective fall prevention. In Chapter 2, we used
surveys targeting municipal governments to clarify the problems of high-risk strategies related to fall prevention.
We then presented research questions to develop and spread a community approach to fall prevention via a
population strategy rather than a high-risk strategy.

In Chapters 3 to 6, we examined the hypothesis that promotion of sports group participation by elderly local
residents was a population strategy for fall prevention, using the large volume of data from the JAGES Project
in which the author was a participant. (The JAGES project is an ongoing prospective cohort study investigating
factors associated with health loss related to functional decline or cognitive impairment among individuals aged
> 65 years.) First, in order to clarify the relationship between people with a history of falling in the previous year
(the fall rate and fall incidence) and sports group participation, we conducted area correlation studies at the
elementary school district level (reported in Chapter 3) and cross-sectional studies at the individual level
(reported in Chapter 4). Having confirmed a relationship between sports group participation and fall incidence,

in Chapter 5 we examined whether fall incidence was reduced more when exercise was performed in a sports
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group than when it was performed individually. In Chapter 6, in order to determine which types of sports were
associated with a low fall incidence, we investigated the types of sports and their relationships with fall incidence.
In Chapter 7, we proposed a community approach to fall prevention via a population strategy and summarized

the conclusion in the final chapter.

3. Summary of each chapter (Chapters 1 to 7)
Chapter 1: Characteristics of proven fall prevention programs from the examination of evidence in previous
studies

In this chapter, we listed four program characteristics for which there was evidence of effectiveness from
systematic review of fall prevention programs targeting local elderly people and other sources. These four
characteristics were as follows: 1) comprehensive intervention by specialist sports instructors, 2) inclusion in
exercise programs for balance training and muscle conditioning, 3) intervention occurring at least two hours a

week, and 4) a follow-up program provided after the fall prevention classes have been completed.

Chapter 2: Relationship between implementation of an evidence-based fall prevention program and the rate at
which new residents are classified as “needing care”: effects and challenges of high-risk strategies clarified
through municipal government surveys

Using mail survey data targeting municipal governments, we investigated the relationship between the
implementation rate of the four characteristics clarified in Chapter 1 and the rate at which residents were initially
classified as “needing care.” Responses were obtained from 71 municipal governments (response rate of 38.8%).
We analyzed 52 municipalities that had no missing responses. The results showed that the more the municipal
governments implemented the four characteristics, the lower their rate of new classifications in “need of care.”
Municipal governments implementing 0—1 characteristics had a classification rate of 9.2%; those implementing
two characteristics had a classification rate of 6.3%; those implementing three characteristics had a classification
rate of 5.0%; and those implementing all four had a classification rate of 2.8%. However, only a small number
of municipal governments had implemented all four characteristics (8/52 or 15.4%). In addition, few people at
high fall risk were being supported by participants in the fall prevention business (i.e., there was a problem with
low coverage [19.6%)]). It therefore became clear that a community approach for fall prevention via a population

strategy was needed in addition to a high-risk strategy.

Chapter 3: Possibility of fall prevention by community approaches: analysis at the community level

If we accept the possibility of using a community approach in fall prevention, there should be areas with few
falls. Thus, in this chapter, we conducted area correlation studies to discover whether such areas existed and, if
they did, what factors related to the low fall rate. The subjects of our study were the 64 elementary school districts
with six insurers (nine municipal governments) that cooperated in the 2010-11 JAGES Project. Results showed
that the proportion of the fall rate, even if we limited it by age and mental and physical health conditions, varied
by a factor of four depending on area (elementary school district). The lower the fall rate, the higher the rate of
sports group participation. From this, the potential of a population strategy promoting sports group participation

became clear.
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Chapter 4: The relationship between sport group and a history of falling using large-scale survey data at the
individual level

In this chapter, in order to find out whether sports group participation is promising as a fall prevention
method for local elderly residents, we completed an investigation at the individual level. We examined whether
there was a low history of falling among elderly people who participated in sports groups, accounting for the
many environmental and individual factors such as mobility, walk time, and depression. We completed cross-
sectional analysis of survey respondents in the 31 municipalities who cooperated with the 2010-11 JAGES
Project, were not classified as “needing care,” and answered the questions needed for our analysis (90,610
people). Of those whose data were analyzed, the fall rate was 7.1% (6,391 people). Even after adjusting for 13
variables, it was clear that people who participated in sports groups at least once a week had fewer fall
incidences than people who did not participate in sports groups. In other words, efforts to promote sports group

participation could be promising as a means of fall prevention at the individual level.

Chapter 5: The difference in a history of falling between older people engaging in individual and group exercise

In Chapter 4, factors such as individual exercise frequency or how often respondents were physically active
daily were not taken into account. Thus, in the JAGES 2013 survey, we included questions about frequency of
individual exercise and physical activity to ascertain whether a history of falling was reduced more when exercise
was performed in a sports group than when it was performed individually. We used the data for people in the 30
municipalities that cooperated with the 2013 JAGES Project, returned the survey (which had many exercise-
related items), and were not classified as “needing care.” A total of 19,257 people answered the questions needed
for our analysis. Of these, the fall rate was 4.6% (887 people). Even after adjusting for factors such as frequency
of daily physical activity, people who exercised as part of a sports group had fewer fall incidences compared to
people who exercised individually. In other words, exercising in a group was more effective in preventing falls

than exercising alone.

Chapter 6: The relationship between type of sports and a history of falling: focus on sport as a hobby

In this chapter, in order to clarify what kind of sports were associated with lower fall incidence, we explored
the types of local sports activities in which the elderly local residents participated and investigated their
relationship with fall incidence at the individual level. Among survey respondents in the 31 municipalities who
cooperated in the 2010-11 JAGES Project, we reviewed data for those who were not classified as “needing care”
and answered the questions needed for our analysis (66,018 people). Of these, the fall rate was 6.1% (4,000
people). After adjusting for many individual factors using logistic regression analysis, the lowest fall incidence
was for both men and women who answered the survey that they engaged in walking and exercising/Tai Chi. In
other words, efforts toward a population strategy promoting participation in local sports groups including

walking programs and exercising/Tai Chi classes could be promising as a strategy to prevent falls.

Chapter 7: General discussion

For fall prevention strategies related to high-risk strategies, it has been suggested that 1) the proportion of
insurers undertaking fall prevention that fulfills all four proven characteristics is low at 15.4%; and 2) even if an
intervention program is effective, its impact is limited because of problems such as poor coverage ratios for those

at high risk for falling by participants in the fall prevention business. Therefore, not only high-risk strategies,
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but population strategies that target large numbers of elderly people are necessary; to that end, a community
approach to fall prevention needs to be expanded.

Notable results of the investigation into population strategies for fall prevention using a large volume of data
were fourfold. 1) Analysis at the area level revealed the existence of areas where falls were low; the higher the
rate of sports group participation, the lower fall rate. 2) Even at an individual level of analysis allowing for many
individual and environmental factors, sports group participation reduces fall incidence. 3) Those exercising as
part of a group had a lower fall incidence than those exercising individually. In addition, 4) when different sports
were examined in association with fall incidence, people who engaged in walking and exercising/Tai Chi had a
low fall incidence. Therefore, it is possible that exercising with a group is more effective at preventing falls than
exercising alone. To increase the number of walking and exercise groups in municipalities, we believed that
creating environments that promote participation in such groups would be a community approach to fall

prevention.

4. Significance of this research and future projects

This research elucidated the potential of a community approach via an experimental study using large-scale
data. It promoted participation in sports groups by increasing the number of such groups including creating a
supportive environment, instead of a medical model targeting individuals. However, our research had limitations
in that we used cross-sectional analysis to investigate the community approach (Chapters 3—6). This meant that,
although we showed a relationship between fall incidence and sports group participation, we did not confirm

any causal relationship. It is now necessary to carry out cross-sectional analysis and intervention research.
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Total ERiEERsY Crude OR(95% CI)
n n (%)
N 90,610 6,391 (7.1)
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75-79 20,176 1,615 (8.0) 1.85 (1.72-2.00) **
80-84 11,773 1,310 (11.1)  2.67 (2.46-2.89) **
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<6 2,268 341 (15.0)  3.24 (2.83-3.71) **
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mEE 15,795 1,448 (9.2) 1.72 (1.59-1.86) **
BROEEOEES %L 40,739 2,265 (5.6) 1.00
HY 28244 3,193 (11.3)  2.17 (2.05-2.29) **
mEE 21,627 933 (4.3) 0.77 (0.71-0.83) **
Bi1ERE R
BFMLOIEEAY A RE 74,970 3,933 (5.2) 1.00
FarhE 14,603 2,354 (16.1)  3.47 (3.29-3.67) **
R 1,037 104 (10.0)  2.01 (1.64-2.47) **
BEORY TR 54,696 2,592 (4.7) 1.00
Tl HE 34991 3,707 (10.6)  2.38 (2.26-2.51) **
REZE 923 92 (10.0)  2.23 (1.79-2.77) **
m>- 3L 53912 2516 (4.7) 1.00
5DMEM 15509 1,624 (10.5)  2.39 (2.24-2.55) **
328FY 5,144 880 (17.1)  4.22 (3.88-4.58) **
REZE 16,045 1,371 (8.5) 1.91 (1.78-2.04) **
18 L1-Y O FHEHITHEM (5) 230 58,993 3,481 (5.9) 1.00
<30 28,627 2,623 (9.2) 1.61 (1.53-1.70) **
mEZE 2,990 287 (9.6) 1.69 (1.49-1.92) **
AR S -Y DS HSERE IFEAERR 46,063 2,546 (5.5) 1.00
H2~38 25421 1,845 (7.3) 1.34 (1.26-1.42) **
BIE 15181 1,633 (10.8)  2.06 (1.93-2.20) **
fMEE 3,945 367 (9.3) 1.75 (1.56-1.97) **
[sBuki-gcy
BRISELE-ABECHE H% 61,667 3,937 (6.4) 1.00
gL 24071 1,908 (7.9) 1.26 (1.19-1.34) **
HISELY or REIE 4872 546 (11.2)  1.85 (1.68-2.03) **
HLOHIRITIF AR E Hod 35,787 3,106 (8.7) 1.00
T 50,321 2,814 (5.6) 0.62 (0.59-0.66) **
HMSLL or EE 4502 471 (10.5)  1.23 (1.11-1.36) **
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x1pDDO=

Total — EEEBHY L oroswcn
n (%)
AEMAOTEA DKL) &L (EE) 36878 2,025 (5.5)  1.00
thi (HEHAAD) 20327 1429 (7.0)  1.30 (1.21-1.40) **
1 (B #T8Y) 33405 2937 (8.8)  1.66 (1.56-1.76) **

OR: F v XL, Cl: FHEKMH

§ MiZh, BEBE, BREK - MER, SME - B, BRKRE, fHEE BEHRE

% P<0. 01, % P<O0.05

K2 AR=YTI—TOSINEE LEBIER & DOBF

W88 : Hayashi, T. et al. : Biomed Res Int: 537614, 2014

Total — RafEliZERdY Crude OR(95% CI)
n n (%)
N 90,610 6,391 (7.1)
AR—Villigi~ DS EE SMLTLVEL 53,645 4,121 (7.7)  1.00
B 1E k75 7,020 363 (5.2) 0.66 (0.59-0.73) **
B 1EFEE 5322 231 (4.3) 0.55 (0.48-0.62) **
B2~3[ 6,508 286 (4.4)  0.55 (0.49-0.62) **
EFLAERR 1,715 59 (3.4)  0.43 (0.33-0.56) **
A 16,400 1,331 (8.1) 1.06 (1.00-1.13)
OR: A v XL, CI:{EHERXM
¥+ P<0. 01, * P<0. 0%
W88 : Hayashi, T. et al. : Biomed Res Int: 537614, 2014.
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AFHE TII A A EEFHFMATZE (the Japan Gerontological Evaluation Study, JAGES) 7'
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B L Vo o, BROBELICHEET 2 EREZRET 2R E IR — M TH 5. 2013 4
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£1 BATOERHERR—VIN—TDEMEDEAHEDYE
AR—YT L—TF~DB M
SmMLTLVEL EmLTing
(E 1Bk ) GE1[EELE)
BEIL TV Sedentary Group-only
GE1 Bk #) (s) (GO)
BATOES Individual Only- 3B 1[E 12 B
EBILTLVS (I0-low) Individual & group
GE1Ef2E uE2@ L L) Individual Only-3E2[E Ll £ 16
(I0-high)
K2 BHEECHIZ2EXREMHLEHEREOBIR
Total EnfEl#EERHY Crude OR(95%CI)
n n (%)
N 19,257 887 (4.6%)
i (5%)
65-69 5,965 189 (3.2%) 1.00
70-74 6,090 222 (3.6%) 1.16 (0.95-1.41)
75-79 4,064 215 (5.3%) 1.71 (1.40-2.08) **
80-84 2,155 153 (7.1%) 2.34 (1.88-2.91) **
285 983 108 (11.0%)  3.77 (2.95-4.83) **
k3]
B 9,353 423 (4.5%) 1.00
43 9,904 464 (4.7%) 1.04 (0.91-1.19)
IADL
BIILTLS 15,707 615 (3.9%) 1.00
BIZLTLVELY 3,288 252 (7.7%) 2.04 (1.75-2.37) **
EEE 262 20 (7.6%) 2.03 (1.28-3.22) **
R (Eh)
ZL 16,252 594 (3.7%) 1.00
HY 2,867 283 (9.9%) 2.04 (1.75-2.37) **
EOZE 138 10 (7.2%) 2.03 (1.28-3.22) **
BEEH(F)
213 4259 171 (4.0%) 1.00
10-12 7450 277 (3.7%) 0.92 (0.76-1.12)
6-9 7,033 383 (5.4%) 1.38 (1.14-1.66) **
<6 236 29 (12.3%)  3.35 (2.21-5.09) **
EEE 279 27 (9.7%) 2.56 (1.67-3.92) **
iR (M)
400,000,000 1,819 64 (3.5%) 1.00
200,000,000-399,999,999 6,288 236 (3.8%) 1.07 (0.81-1.42)
<2000,000,000 8,023 419 (5.2%) 1.51 (1.16-1.98) **
|AEE 3,127 168 (5.4%) 1.56 (1.16-2.09) **
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R2DDDE

Total ERfEIEERHY Crude OR(95%CI)
n n (%)

ERBOKERBOEES

=L 12,666 426 (3.4%) 1.00

HY 6501 461 (7.0%) 216 (1.89-2.47) **
5>

SDOEL 12,414 403 (3.2%) 1.00

SDIEM 3,113 239 (7.7%) 248 (2.1-2.92) **

52FY 987 106 (10.7%) 3.59 (2.86-4.49) **

[ 2743 139 (5.1%) 159 (1.31-1.94) **
ARZEH

AREEL 4116 113 27%)  1.00

<5 10,918 433 (4.0%) 1.46 (1.19-1.81) **

25 3934 316 (8.0%) 3.09 (2.48-3.85) **

EEE 289 25 (8.7%) 3.35 (2.14-5.26) **
B[{E M A O % E(AO/km)

XEB 6,316 228 (3.6%) 1.00

i 4310 169 (3.9%)  1.09 (0.89-1.33)

& 4549 205 (45%) 126 (1.04-1.53) *

Bf 4,082 285 (7.0%) 2.00 (1.68-2.4) **
BREE (FHEE) DEFEE

1L 12275 640 (5.2%)  1.00

B 1ERH 1,991 63 (3.2%) 0.59 (0.46-0.77) **

BEETRE 938 26 (2.8%) 0.52 (0.35-0.77) **

BE2EILLE 2,498 73 (2.9%) 0.55 (0.43-0.70) **

mEE 1,555 85 (5.5%)  1.05 (0.83-1.33)
SHREY (hEE) DERBE

L 4,247 280 (6.6%) 1.00

PEEE S 2,953 119 (4.0%) 0.59 (0.48-0.74) **

EIREEE 1,789 57 (3.2%) 0.47 (0.35-0.62) **

E2E L E 9,405 386 (4.1%) 0.61 (0.52-0.71) **

R E 863 45 (5.2%) 0.78 (0.56-1.08)
EERE(EANERR—ITN—TEDEAEHE,

Sedentary (S) 7,598 456 (6.0%) 1.00

Individual Only-low (I0-low) 1,108 56 (5.1%) 0.83 (0.63-1.11)

Individual Only-high (I0-high) 6,741 271 (4.0%) 0.66 (0.56-0.77) **

Group-only (GO) 862 2 (2.6%) 041 (0.27-0.63) **

Individual & group (IG) 2,948 82 (2.8%) 0.45 (0.35-0.57) **

OR: v Xtk, Cl: {EHEER,

[ADL : FFEREY B WA EBE

§ MiZEsh, SAERE, BOENR - MR, SME - B, BWKRE RNRE BEHEE

¥x P<0. 01, * P<0. 05
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x4 GHEEREEFIWELOBFR : OPRT 4 v /BRI

EFN 17 EFNIL 2
OR(95%CI) OR(95%CI)
EBEIRE (BALRR—Y I L—TLDEAEHE)
Sedentary (S) 1.00 1.00
Individual Only-low (I0-low) 0.96 (0.72-1.29) 0.98 (0.73-1.31)
Individual Only-high (I0-high) 0.80 (0.68-0.94) ** 0.81 (0.69-0.95) *
Group-only (GO) 0.57 (0.34-0.89) * 0.59 (0.38-0.94) *
Individual & group (IG) 0.66 (0.52-0.85) ** 0.69 (0.52-0.91) **
F& (%)
65-69 1.00 1.00
70-74 1.06 (0.87-1.30) 1.06 (0.87-1.30)
75-79 1.35 (1.10-1.66) ** 1.34 (1.09-1.65) **
80-84 1.57 (1.24-1.98) ** 1.55 (1.23-1.96) **
285 221 (1.69-2.89) ** 2.19 (1.67-2.87) **
451
Bt 1.00 1.00
ik 1.05 (0.91-1.21) 1.04 (0.90-1.2)
IADL
BiLTW3 1.00 1.00
BIiLTLVaLy 1.22 (1.03-1.44) * 1.21 (1.02-1.44) *
RAEE (Eh)
%L 1.00 1.00
HY 2.05 (1.75-2.40) ** 2.05 (1.75-2.40) **
BEFH(F)
213 1.00 1.00
10-12 0.80 (0.65-0.98) * 0.80 (0.65-0.98) *
6-9 0.90 (0.73-1.09) 0.89 (0.73-1.09)
<6 1.08 (0.68-1.70) 1.08 (0.68-1.70)
FAHATF (M)
2400,000,000 1.00 1.00
200,000,000-399,999,999 1.07 (0.81-1.43) 1.07 (0.80-1.43)
<2000,000,000 1.22 (0.92-1.61) 1.22 (0.92-1.61)
BABRDODKRBOBES
L 1.00 1.00
HY 1.57 (1.36-1.82) ** 1.57 (1.36-1.82) **
11115 0]
5oL 1.00 1.00
3DMEM 1.75 (1.47-2.08) ** 1.74 (1.46-2.07) **
5208Y 2.14 (1.68-2.72) ** 2.13 (1.67-2.71) **
AR %
ARZEAL 1.00 1.00
<5 1.17 (0.94-1.45) 1.16 (0.94-1.44)
25 1.74 (1.38-2.20) ** 1.73 (1.37-2.19) **
A A OB E(A O/km2)
P 1.00 1.00
oE-ih 1.10 (0.89-1.36) 1.10 (0.89-1.35)
#HmH 1.20 (0.98-1.47) 1.20 (0.98-1.46)
=10 1.78 (1.48-2.14) ** 1.78 (1.48-2.14) **
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RA4DDD=E

7N 1Y EFN 2"
OR(95%CI) OR(95%CI)
SERETEH (RRE) ORBHRE
L 1.00
B 1[5k 0.91 (0.69-1.19)
HIEFERE 0.88 (0.58-1.34)
E2mE L 0.95 (0.71-1.26)

OR: v Xtt, Cl:{E3ARME, [ADL : FEREAEEERHE

%% P<0. 01, = P<O0. 05

EFNV1: Fi, MR, FROBELZENF FTHEE WIEh) . REFY, EHHHAE 2ARO0OKREO
FE, 05D, REY, TEHAOBETHE

ETN2: BTN+ B4ES (FHE) OREHETHE

69



E6E  RR—YDIEEH L IREIEER & D=
— B ELTORR—VICEBLT—

H1EN TREEHWM

BABEELES BOMENS, AR—Y TN —TNOBNMBEENSE WIE EHBRRNH
57y 37z b, MATEEHTLZHELD, AR—YITN—TRZEMLTWEEDLT
FDFy HMEL 2B ZEDHSNMNERS Tz, LML, B LR TIEEDL DA
RV IZBNTRHICEBBBRID WM ETIERAS M E o Tz, £IT, AETIE
HWISAEARMFEF N EICSMTE S ARV OREEICER L, (1) SiF2 ks L TiT
2 TWDAR—Y (LUF, AR—ViEE) L, EOLDREANZVON, Q)AR—Y
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2 WREAE

1. X

AT TITHAZEFRIZEMPIZ (the Japan Gerontological Evaluation Study, JAGES) =/
Oy hF—% %MWz, JAGES 7027 M3, 655 LD E##H OHEEK T8
MR E S o fz, BEOEKICHETZ2EREZMET 2AIME IR MK TH 5.
2010 4E 8 Hn 5 2012 4 1 HICMTT, 25 fRERFE (31 HIRR) @ 65 UL LD &
169,215 N &R HRRNEMMEEZ AW BEHE (—#, SHBERY 2170 112,123 A»
SEIZZGZ (EUIE 66.3%) . DL, Fi, HEINICEEL TWiEWE (n=9,254) ,
R ORBIZEE L TWanE (n=4,761) , AT, AW, BEHEPHILL TWiWhE/ZIZE
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IEIEREZN, FEOLREREREOEEIENZ EARINTNENSTHD 2,

2) L

AR B AR —VIBEBOEE Bk VaFor BUF, Ur—F27) , K- K
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AT T S B EA R I N TV EOERERBLEH L Lz 4567, FTHAREEL
T, Fim, R, M, BFERERAWE. BFERL, [HR20NZT 5 N8R
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THRUTEHL, EITUE > NCHECT, 400 FHELE] , 1200~400 77 H &M , 200
MR ©3BICHEL=,

RIZ, BRBERE S U TIIEREBEOREBOEE (M, BMERE, BEW - s, 25 -
BT, BEE, SRS BARZEIC1 DOTHRYTLE) EFENEEAEES (UUT,
IADL) , #5#h - BRABEEE S LTS D E3RAIMEE (st Z2H Wz, IADL IZDW T,
EMRESBENIFEO FBMESL S HH (ONAPEBEEZME>T1IATHETESZTH, @
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SO AT 4 v ZEIBSHZ RV, RERER (2L T2 [ho) Eiadty
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Teo BIBEMNBH 572 66,018 ADDE, WA —ERITIRBIFEERN D > 72 #1X 4,000 A (6.1%)
THo7z,

1. RR=VEHORESE - BRI

LIZRTEDIEBFHFEEFICBNWT, AR—VEEFEL TWAERZLAZHETRIY +
—F 7D 21,192 N (32.1%) BEmbE<, BLRHITRHFIL THERROERTH->72 (B
£ 36.6%, M 27.90%) . —FH, H#E - KR EEIELTNWLHEIX, BHETII L6244
(5.1%) EERBEN DN, WHTIES5734 (163%) EEWEMIZH -k, 728, &
Rz L EEIE L72#13 26300 N (39.8%) ThHoiz.
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R3 BEBBREAR-—VEBHOEREOBE (BLH)

AP RT 4 v VBRSO

B Eq L]
OR 95.0% CI OR 95.0% CI
WkELTD k7L 1.00 1.00
RFE—YDIELE iR Kig% 1.15 (0.79-1.70) 0.77 (0.63-0.94) *
Yr—% Y 0.74 (0.65-0.85) ** 0.82 (0.71-0.94) **
Ve =% 0.94 (0.77-1.15) 0.99 (0.80-1.22)
Jnz 0.65 (0.50-0.85) ** 0.64 (0.28-1.45)
Z0 it 0.86 (0.73-1.01) 0.94 (0.82-1.09)
iR —%o 0.55 (0.35-0.88) * 0.52 (0.39-0.71) **
IA—¥T FSURT LD 0.87 (0.65-1.17) 0.71 (0.48-1.03)
VA—FJ-IND 0.53 (0.38-0.75) ** 1.19 (0.47-3.01)
YA—F Y F D 0.64 (0.48-0.87) ** 0.65 (0.46-0.91) *
HEF(IA—FUTEEFTHLY) 1.00 (0.79-1.28) 0.65 (0.49-0.86) **
FEEUL 0.87 (0.65-1.17) 0.62 (0.43-0.89) *
E# () 65-69 1.00 1.00
70-74 1.27 (1.10-1.46) ** 1.10 (0.96-1.26)
75-79 1.49 (1.29-1.72) ** 1.34 (1.16-1.54) **
80-84 1.82 (1.55-2.13) ** 1.76 (1.51-2.05) **
285 249 (2.06-3.02) ** 1.58 (1.30-1.92) **
BHEE(F) 213 1.00 1.00
10-12 1.02 (0.89-1.17) 0.87 (0.74-1.01)
69 1.19 (1.04-1.36) * 1.06 (0.92-1.23)
<6 1.19 (0.85-1.68) 1.47 (1.14-1.89) **
mEE 1.42 (1.04-1.93) * 1.33 (1.02-1.73) *
=i 24, 000, 000 1.00 1.00
2,000,000-3, 999, 999 0.97 (0.80-1.17) 0.79 (0.65-0.95) *
<2,000,000 1.12 (0.93-1.35) 0.88 (0.73-1.05)
mEE 1.06 (0.85-1.31) 0.98 (0.81-1.18)
ERBEDEBDOERS 1L 1.00 1.00
HY 1.71 (1.54-1.90) ** 1.75 (1.58-1.94) **
|EE 0.90 (0.79-1.04) 0.82 (0.70-0.95) **
FRBEEEHE B 1.00 1.00
B 1.25 (1.12-1.39) ** 1.54 (1.35-1.76) **
EEE 1.08 (0.84-1.40) 1.24 (0.99-1.55)
15> (GDS) w5740 1.00 1.00
W3DIER 1.80 (1.60-2.03) ** 1.98 (1.75-2.23) **
M54k e 2.69 (2.27-3.18) ** 3.02 (2.54-3.58) **
|EE 1.47 (1.28-1.68) ** 1.46 (1.30-1.64) **
EAIMEE (T h) mEhiL 1.00 1.00
mEhHY 2.12 (1.90-2.36) ** 1.98 (1.78-2.20) **
|mEE 1.53 (1.16-2.02) * 1.32 (1.04-1.68) *

OR: Aw XLk, Cl: {§3EXME), GDS: Geriatric Depression Scales
§ Mz, SIHEE, BOER - RE, ME - B, BRRE, fHEE, BHER

*x P<0. 01, * P<0. 05
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