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x1 AEFBOYE
FTREY s —F VI RAV FEHE
4 1k (YWP)
(n=4,509) Bk L ,
(n=1758) (n=3,751)
SEEE ) NKL S AN KL SEEE ) ANKL
(BEHEMRZ/ %) (BEHEIRZE/ %) (BEHEfR £/ %)
ST (/) 2013434 57.9(29.3) 63.2(27.7) 56.9(29.5) <0.001¢
HAbE —2.6(28.0) 0.7(28.2) —3.3(28.0) <0.001¢
EEREGEY () 20134E 4 1.1(1.1) 0.9(1.0) 1.1(1.1) <0.001¢
2 0.3(1.2) 0.2(1.0) 0.3(1.2) 0.002¢)
25O () 20134EFH 7 2.9(3.0) 2.1(2.49) 3.0(3.1) <0.001¢)
HAbE —0.1(2.2) —0.1(2.0) —0.04(2.3) 0.530°
3 Ttk 2,196(48.7) $57(47.1) 1,839(49.0) 0.3300
otk 2,313(51.3) 401(52.9) 1,912(51.0)
A H 65—6975% 1,418(31.4) 265(35.0) 1,153(30.7) <0.0017
70-747% 1,488(33.0) 281(37.1) 1,207 (32.2)
75-793% 990(22.0) 159(21.0) 831(22.2)
80—8475% 462(10.2) 44(5.8) 418(11.1)
85k Ll L 151(3.3) 9(1.2) 142(3.8)
A JEIR YL —ANELHL 585(13.0) 76(10.0) 509 (13.6) 0.001"
Kk LEE (s S5T) 3,758(83.3) 665(87.7) 3,093 (82.5)
Z oMl (R AJE7% L) 47(1.0) 8(1.1) 39(1.0)
e [m % 119(2.6) 9(1.2) 110(2.9)
HEER 135K 2,708(60.1) 414(54.6) 2,294 (61.2) 0.0029
134E0 E 1,728(38.3) 334 (44.1) 1,394(37.2)
0% (ZOfhEEr) 73(1.6) 10(1.3) 63(1.7)
AT S 20077 P AR5 1,470(32.6) 226(29.8) 1,244(33.2) 0.0189
200-40075 [ A7t 1,866 (41.4) 353(46.6) 1,513(40.3)
40075 ML L 648 (14.4) 98(12.9) 550(14.7)
LA 525(11.6) 81(10.7) 444(11.8)
w7 ;H LT b 1,003(22.2) 140(18.5) 863(23.0) <0.001"
BEL CHAERKT L Twizn 2,845(63.1) 530(69.9) 2,315(61.7)
BRICEE N2 C &7 438(9.7) 56(7.4) 382(10.2)
&[0 223(4.9) 32(4.2) 191(5.1)
HEREROG »HD 3,396 (75.3) 564 (74.4) 2,832(75.5) 0.7200
=L 845(18.7) 150(19.8) 695(18.5)
o 268(5.9) 44(5.8) 224(6.0)
F B R R k< 537(11.9) 48(6.3) 489(13.0) <0.0017
Fwn 3,845(85.3) 686(90.5) 3,159 (84.2)
EiAE s 127(2.8) 24(3.2) 103(2.7)
BMI® 18.5 kg/m? il 344(7.6) 47(6.2) 297(7.9) 0.2109
18.5-25 kg/m? A 3,231(71.7) 565 (74.5) 2,666 (71.1)
25 kg/m? LAk 820(18.2) 127(16.8) 693(18.5)
e [m % 114(2.5) 19(2.5) 95(2.5)
BRER I K 1,974(43.8) 360(47.5) 1,614(43.0) 0.058"
RE RN 2,522(55.9) 397(52.4) 2,125(56.7)
4[] & 13(0.3) 1(0.1) 12(0.3)
WLEAR P %> 429(9.5) 31(4.1) 398(10.6) <0.0019
WA 7\ 4,061(90.1) 726(95.8) 3,335(88.9)
01 % 19(0.4) 1(0.1) 18(0.5)
s>l L 2,354(52.2) 297(39.2) 2,057(54.8) <0.0019
GHE 1 =L k) »H0 1,703(37.8) 412(54.4) 1,291(84.4)
i B3] 452(10.0) 49(6.5) 403(10.7)
TGEhRE 1 Il 2,546(56.5) 359 (47.4) 2,187(58.3) <0.0019
i 1,810(40.1) 388(51.2) 1,422(37.9)
e[ Z5 153(3.4) 11(1.5) 142(3.8)

a) [HEAF v 7 )AL O GEBROBAER L) ICBIT5 5HA (No. 6~10) OAFHEMICET <,
b) Geriatric Depression Scale HAGE155H HIRKIC X %,

¢) body mass index

d) EWXEBDRENHEEO G <,

e) tHE
) WA T
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F=2 IPTWYIC & 23R & St Ot 538 O
IPTWIZ & % %R IPTWIC & % 584
S ) S (E )
B (b Bk
SINEE IEBINEE ZhNEE FEBIEE

% Hik 0.47 0.49 —0.039 0.49 0.49 —0.003
g3 0.53 0.51 0.039 0.51 0.51 0.003

AEHS 65—697% 0.35 0.31 0.090 0.32 0.31 0.011
70-747% 0.37 0.32 0.103 0.33 0.33 —0.003

75-797% 0.21 0.22 —0.029 0.22 0.22 —0.006

80—847% 0.06 0.11 —0.193 0.10 0.10 0.005

855k A E 0.01 0.04 —0.167 0.03 0.03 —0.015

A JER I —AELL 0.10 0.14 —0.110 0.14 0.13 0.023
Kkl L LRfE (CHFEET &) 0.88 0.82 0.148 0.83 0.83 —0.009

FOft (MEgEAJFL E) 0.01 0.01 0.002 0.01 0.01 0.003

AP 0.01 0.03 —0.123 0.02 0.03 —0.032

BEFER IR S 0.55 0.61 —0.133 0.59 0.60 —0.011
134E L) | 0.44 0.37 0.141 0.39 0.38 0.010

L (ZOfh &) 0.01 0.02 —0.030 0.02 0.02 0.004

EAMRT 5 20077 IR 0.30 0.33 —0.072 0.33 0.33 0.017
200-40077 MK 0.47 0.40 0.126 0.40 0.41 —0.034

4007 L 1 0.13 0.15 —0.050 0.16 0.14 0.058

ol % 0.11 0.12 —0.036 0.11 0.12 —0.035

it BmHL TS 0.18 0.23 —0.112 0.22 0.22 —0.014
B L THIAERE T L Tuve v 0.70 0.62 0.174 0.63 0.63 0.003

RIS HEN 22 2 & A e 0.07 0.10 —0.099 0.11 0.10 0.040

ol % 0.04 0.05 —0.041 0.04 0.05 —0.034

BREBROAE HY 0.74 0.75 —0.025 0.77 0.75 0.026
L 0.20 0.19 0.032 0.18 0.19 —0.008

ol % 0.06 0.06 —0.007 0.05 0.06 —0.036

FRERR K< aw 0.06 0.13 —0.228 0.13 0.12 0.025
v 0.91 0.84 0.190 0.84 0.85 —0.026

o1 % 0.03 0.03 0.025 0.03 0.03 0.007

BMIY 18.5 kg/m? A 0.06 0.08 —0.067 0.06 0.08 —0.050
18.5-25 kg/m? R 0.75 0.71 0.078 0.74 0.72 0.058

25 kg/m? )| 0.17 0.18 —0.045 0.17 0.18 —0.025

o) % 0.03 0.03 —0.002 0.02 0.03 —0.022

AR IR L Ks 0.47 0.43 0.090 0.43 0.44 —0.013
R 0.52 0.57 —0.086 0.57 0.56 0.015

o) % 0.00 0.00 —0.040 0.00 0.00 —0.023

LE TN > 0.04 0.11 —0.252 0.09 0.10 —0.038
W7z 0.96 0.89 0.260 0.91 0.90 0.048

o) % 0.00 0.00 —0.063 0.00 0.00 —0.051

tesm L 0.39 0.55 —0.318 0.53 0.52 0.025
GE 1B E) H 0.54 0.34 0.409 0.38 0.38 —0.004
o) % 0.06 0.11 —0.153 0.09 0.10 —0.038

THERE /7 FEi A 0.47 0.58 —0.220 0.57 0.56 0.008
it 1L 0.51 0.38 0.269 0.40 0.40 0.000

AP 0.01 0.04 —0.147 0.03 0.03 —0.026

a) the inverse probability of treatment weighting

b) body mass index
o) EMFXIEBIRENIBIEOGHIES <,
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£33 LTBEVx—FUIRAVFEE (YWP) OBHRE & ST, SEEIEGE, > > & OB
IPTW? 2 [\t 5 M
I LR EUROREL 9526 (B I X ] P I LR OREL 95 % [REIXIH P

ST (5 H)

It 0 0

SN 3.61 (1.04, 6.17) 0.006 3.84 (1.59, 6.08) 0.001
FEEDREEED ()

It 0 0

S NkE -0.13 (-0.23, —0.03) 0.010 -0.10 (—0.19, —0.004) 0.041
209 (1)

I InEf 0 0

E-g)iviss —0.21 (—0.42, —0.01) 0.038 —0.08 (—0.26,0.09)  0.354
2013FFAERFOM, T, FFRT, HEFH, FHTE, 3%, BEEEOFE, FEIVERK, BMI, AGERE,

WLREINDL, thBin, HEIRED TR L 7o,
a) the inverse probability of treatment weighting

b) [HAF 2 v 7 VAL ] O r@i’b%ﬁ@iﬁ%ﬁuﬁij
¢) Geriatric Depression Scale H AR5 155 B ik iC

I ThH o 7o F 213, IPTW I L A TR OE
WAL R L7 S HREEIC 1) 5 IPTW (T L A%
RIOEEHE(L S, 0.17% R[04 FHEERN D - 7273,
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=¥ [B]1=3.61, 95%5HEX M [95% CI] : 1.04,
6.17), SHENERES A & O DB RIEHEEICHED L
(B=-0.13, 95% CI: —0.23, —0.03; B=—0.21,
95% CI: —0.42, —0.01), F7/z, BEENFHHTIC &
BREES M OFER, YWP BT, JESmEric
AT, BTREITEREICHML (B=3.84, 95%
CI : 1.59, 6.08), EBEES SITEZICHEI L7
(B=-0.10, 95% CI: —0.19, —0.004), 9 {5

ST EERBEENRRO N5 72 (B=—0.08,
9@601.—0%,00m02§%_,Fiﬂw(%&u\

(AR R R E D7) | ikt fs Bk
NLUIREEGST LT - 700 TOFEE, IES B
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Effectiveness of walking point projects with incentives for walking time, physical

function, and depression among older people: inverse probability of treatment

weighting using propensity scores

Satoko FUJIHARA™?* Taishi Tsujr?*3* and Katsunori KONDOZ*:#*

Key words : older adults, incentives, walking, propensity scores

Objectives This study aimed to examine the effectiveness of a walking point project with incentives for in-

Methods

Results

creasing walking time, preventing the decline of physical function and worsening depression among
older adults.

We used data from the Japan Gerontological Evaluation Study, which included subjects aged =65
years who lived in Yokohama City in 2013 and 2016. We obtained information on the subjects’ par-
ticipation in the “Yokohama Walking Point (YWP),” a program launched by Yokohama City in
2014, from the 2016 survey data. We excluded individuals with missing data for sex, age, walking
time per day (<30, 30-59, 60—89, or >90 min/day), physical function (5 physical function catego-
ry items on the Kihon Checklist), depression (15-item Geriatric Depression Scale), and participa-
tion status in the YWP. We used data from 4,509 eligible respondents. Changes in walking time,
physical function, and depression were designated as independent variables, and participation status
in the YWP was designated as the dependent variable in the multiple regression analysis with in-
verse probability of treatment weighting (IPTW), after adjusting for demographic variables, so-
cioeconomic status, health status, and behavior.

Among the total subjects, 758 (16.8%) participated in the YWP. The IPTW method showed that
participants in the YWP had significantly higher walking times (B=3.61, 95% CI: 1.04, 6.17), less
decline in physical function, and less depression (B= —0.13, 95% CI: —0.23, —0.03; B= —0.21,
95% CI: —0.42, —0.01) than those who did not participate in the YWP.

Conclusions Our findings suggest that the YWP, with incentives, effectively increased walking time and

prevented worsening of physical function and depression among older adults. The municipality’s
health point project, based on the number of steps, is a useful population approach for promoting

health among older adults.

* Graduate School of Media and Governance, Keio University
2¥ Department of Social Preventive Medical Sciences, Center for Preventive Medical Sciences,
Chiba University
3* Faculty of Health and Sport Sciences, University of Tsukuba
+* Department of Gerontological Evaluation, Center for Gerontology and Social Science, Nation-
al Center for Geriatrics and Gerontology
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Changes in walking time, physical function, and depression were designated as independent variables, and partici-
pation status in the YWP was designated as the dependent variable in the multiple regression analysis with inverse
probability of treatment weighting (IPTW), after adjusting for demographic variables, socioeconomic status,

health status, and behavior.

iE

Changes in walking time, physical function, and depression were designated as dependent variables, and participa-
tion status in the YWP was designated as the independent variable in the multiple regression analysis with inverse
probability of treatment weighting (IPTW), after adjusting for demographic variables, socioeconomic status,

health status, and behavior.
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