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Public Health Challenges in the Post-Pandemic Era

Hiroyasu Iso, MD, PhD, MPH*

Abstract

The outbreak of a pandemic of novel coronavirus infection (COVID-19) in Japan (hereafter referred to as
the "coronavirus pandemic") began in early 2020 and lasted for more than three years when it was classified
as a ‘category b disease’ on May 8, 2023. Looking back over the past three years, various delays have been
revealed in public health activities and in clinical, epidemiological, and basic research during emergencies in
Japan. In the future, it will be important to establish and operate a research system for both normal times and
emergencies. It is essential to secure surge capacity by training personnel during normal times and mobilizing
them in an emergency.

The National Institutes of Health Crisis Management (Kokuritsu Kenko-kikikanri Kenkyu-kikou), so-called
Japan CDC, should be equipped with researchers in public and environmental health, epidemiology, behavioral
science, medical statistics, informatics, and health economics and communication, as well as researchers
in disaster medicine, medical and risk management, and risk management to conduct basic, clinical,
epidemiological, and public health research and practice to deal with all hazards, with a focus on infectious
diseases.

The author participated in the research to clarify the long-term impact of coronavirus infection on medical
care, including other diseases from the perspective of future measures against emerging infectious diseases.
The survey was conducted in Yao City, Osaka Prefecture, Shinagawa Ward, Tokyo, and Sapporo City,
Hokkaido, targeting 195,000 citizens aged 5-79 years, and received responses from over 53,000 people (valid
response rate: 27.4%). The mean age was 45 for adults and 10 for children, with a male-to-female ratio of 4:6
and 1:1, respectively. Among adults, 12% to 23% (waves 1-6: 23%, 4-6: 15%, 7: 12%) had lasting symptoms after
COVID-19, which was 2 to 3 times higher than the 4% to 9% (waves 1-6: 9%, 4-6: 4%, 7: 6%) of uninfected persons
who had similar symptoms for more than 2 months during the same period. Among children, 6% of infected
persons (6% in both waves 1-7 and 4-6) had post-illness symptoms, 2 to 3 times higher than the 2% to 3% (waves
1-7: 3%, 4-6: 2%) of uninfected persons who had similar symptoms for more than 2 months during the same
period. These results are in general agreement with those reported from overseas.

The Cabinet Agency for Infectious Disease Crisis Management and the National Institutes of Health Crisis
Management were legislated to deal with possible large-scale health crises in the future, but the establishment
and operation of these organizations are still an issue to be addressed. In particular, regarding the use of
information during emergencies, it is necessary to proceed with the construction of a system, including the
enactment of separate laws for the use of personal information during emergencies.

* Director, Center for Global Health Policy Research, National Center for Global Health and Medicine
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Relationship between family caregiving roles and
positive/negative responses to caring among young
carers in Japan-an empirical analysis using the
international PANOC-YC20 instrument

Ziyan Wang™', Bing Niu™? Noriko Yamano*®

Abstract
Objectives
This study applies the cross-sectional data of young carers in Japan and the international PANOC-YC20
instrument to examine the relationship between family caregiving roles and the subjective cognitive and
emotional responses of caring (both positive and negative) of young carers. We also compare our results with
those of existing studies in European countries.

Methods

We conducted an internet survey of 816 young carers throughout Japan. The analysis used PANOC-YC20
to calculate the positive and negative response scores in order to examine their relationships to caregiving,
respectively. We classified young carers into general and high-risk groups based on those scores. In the
analysis, we first tested the differences in the means of response scores for each dimension of family caring
roles, and then applied OLS and Probit models to examine the relationship between the caregiving roles and
the response scores, as well as the probability of being classified into the high-risk group.

Results

The average positive and negative response scores were 8.805 and 5.382 points, respectively, among the
young carers. Based on these scores, 18.6% of young carers were in the high-risk group. According to the
OLS analysis, we found significant changes in the response scores corresponding to the subject of care (care
recipient), the burden of caregiving, external support utilization, the family’s economic situation, and the
friendships of young carers. We also found significant changes in the probability of young carers being
classified into the high-risk group depending on the subject of care and the family’s economic situation.

Conclusion

Based on the results of this study, we observed significant changes in both positive and negative responses
of young carers depending on the burden of care and external support utilization. Furthermore, the family’s
economic situation and caregivers’ friendships also mattered in changes in their responses. However, the
manner of these changes differed when compared to those of previous studies in European countries. Based on
the characteristics of the circumstances surrounding young carers in Japan, it is essential to explore ways of
support that meet the actual needs of young carers and their families as social recognition and social support
for young carers progress in the future.

[Keywords] Young carers, PANOC-YC20, Positive response score, Negative response score, International
comparison
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%2 Graduate School of Economics, Osaka Metropolitan University
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TV
HRQOL=pwalk time+W'y+€,

HRQOL : HRQOL 2 27 (&)

walk time : FIHATEERT (30 43)

W' RN MV EE 3SR 2 (TR
Vit HHEEOIRT A —F —

& 1 RAAEIH

3. (RIEBHE

2019 FFFRATIZ BT 2 mBERAT 1L, E RFE
Wt 7 —. TR B L O—BAtFEAH
KRB EHMIT 7S CHAGRE A TH Do [
SEFERNEL VY =] 2T 12742
SH24E 12 H 18 H S © HARBFESMEE



fiitffz2 (Japan Gerontological Evaluation Study,
JAGES) — EW S H % & mi o L <

5 LICE S 2985 09e — £ 72, A6 07—
AL L ClE, ST & AR 2 & A
O 2O H 7R ANEERIL D o FEREFIH % 3855
L7z fENIEHR#ED 70 1B, K4 % Hl R
L. SWEDMEAEZEETE WL O BESE L7,

4. HEER

(1) FYHTREN HRQOL R A7 IC5X %

g &M%

7 313, BYEIZ BT 5 FI98ATEEH 28 HRQOL
AATIE 2 5RBOHREERLTH L, T3
OLS 12 & B HERE TIZFIGHATH ] 25— BB %
(Llfk, —BxBs% 30 70 & &7 LT 30 73 & #3:d)
£ HRQOL 2 2713 0.015 (0.001) Mg (3
3»1%/H), Tobit 12X 2HwE (REXHE) T
13 0.013 (0.001) mE -7z (3D 3F|H,
71y IR ) o e\ TERER SR V72
HeE 4T o 720 2SLS 12 X BHEE TIZ I HATRE
MDHMVEZEHCTH B L v ) IR FEN S R
(# 3 HHAZEHONAMEORE) . FERITHR
IREEE L SNz S50, RS TR
W2 B 5 BN HOR 2 L 72 AR ARED S X
&R TP ATIRER ] 2355 Ch % L
TG A BERIL 72 (3 BIEEE MO
¥i7E. F i (Staiger and Stock) #%47.09 TH
e b10 K& kAlA EEHIZ, Cragg-
Donald #EHE2350.12 THZ L % 5 16.38 &K
&L ko7 ZEns, [HERENICH 2 EE)
RERHE Lo ARESSEDS S ] LT
& DMIZE WD H 5 2 L ATRE N7z,
TN=ZEEFE ZWELAT o 724EF. PIRATREAY
304+ % \» £ HRQOL A 2 7 #%0.125 (0.022)
HEml ol (E3D4FH). T, IV

s OSATH AR M QOL 12 JUE 9 ig8 35
—JAGES2019 HEMiTFsE—

Tobit 12X AHEE X FT - 720 FIIBATHRER AR
TR CTH DLV IREGIIE S (3 3
HZEOWEEOWE) . FHEBRITRRIINAEZ
Bl sz, 61020 BIEEE TERENICSH S
TEBRHOR 18 L 7o SE RS E 0L & | LA
B [FPIAATIREH ] ASE5AHBE Cd 5 & O IR AR
R L (3 BAEEEO B ORBE,
AR test, WALD test & & ARG 2 FEHI L 72)
ZEMS, [HERENICD 5 E Bk 2@ L7z
ANERSEDL S | L PIHATIREH & OMIZES <
B H B & L AVR E 7z, IV Tobit HE5E
(BRFNR) Tlx, FEBRATRE 230 3%\ &
HRQOL 227430124 (0.022) SE< eo7z
(F3D7518),

(2) F9HTIRHD HRQOL R a7ICEX %%

2 (%)

F 43, HEIZBIT TR A HRQOL
AATICE 2 bR BOHEERETH D, TT.
OLS 52 TILFH TR AT30 495 % \» &
HRQOL A 2 713 0.011 (0.001) ME< (F4
?D 1%51H), Tobit 12 & Z¥EE (BRAERIE) Tik
0.011 (0.001) FHE»-72 (F4D3FH). #
WCEREE SR VW HEE 2 T 5 720 2SLS 12 &
B HEE CIlFBATRBI AL CTH 5 L)
JREGEII BRI S (R4 AR ONEED
BE) . SERTR I NAEZ e S, &5
(2o BREEEL [HEARPENIC S 2 BB 1 L
AR ABEDL S | L GHER [P ATR
M 255MRETh 5 L DIFRGL ZFI L 72 (F
3 BEEBoOHEOME. FIE (Staiger and
Stock) 793149 TH%E 75 10 2 K& < kAl
% & L B2, Cragg-Donald #i gt & A5 33.22 T
H%ZL %2 1638 % K& klAlo7z) ZEh5,
[T BN & 2 BB 0B 1238 L 72 28 R0 A 8
D& | LSBT & ORICEE 2 HHBI DS
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(1) (2) (3) (4) (5) (6) (7)
OLS %k Tobit %%  Tobit BF&HF 2SLS #2% IV Tobit £4L 1V Tobit B¥ A5
B2 BH %1 BIHE
SEYRATIRERT (30 43/ H) 0.015* 0.023** 0.013* 0.125%* 0.212** 0.124**
(0.001) (0.002) (0.001) (0.022) (0.038) (0.022)
TEAENIC & 2 3ET) R Hok (2l L 7 AR E D% & 0.110**
(BAFEBOTIPEATRERN I § 2 4250 (0.016)
Al (%) -0.003** -0.004** -0.003** -0.002** 0.012%* -0.003** -0.001**
(0.000) (0.000) (0.000) (0.000) (0.002) (0.001) (0.000)
HEEE 1248UT (R 0.019* 0.028* 0.018* 0.021** 0.031 0.032** 0.020**
(0.003) (0.005) (0.003) (0.005) (0.032) (0.008) (0.005)
13 AELLE (RFEAEDLL) 0.030** 0.049** 0.029** 0.039** -0.101** 0.064** 0.038**
(0.003) (0.006) (0.003) (0.005) (0.032) (0.009) (0.005)
Z 0.017 0.031 0.020 0.018 0.010 0.032 0.020
(0.014) (0.025) (0.015) (0.021) (0.134) (0.037) (0.022)
ST (H ) 0.002* 0.003** 0.002** -0.003 0.041%* -0.005* -0.003*
(0.001) (0.001) (0.001) (0.001) (0.007) (0.002) (0.001)
FEAETERE © 0.005 0.013 0.008 0.008 0.018 0.018 0.010
(0.006) (0.010) (0.006) (0.009) (0.059) (0.015) (0.008)
BEURARI © 351 -0.012* -0.020* -0.012* -0.005 0.071 -0.008 -0.005
(0.006) (0.009) (0.006) (0.008) (0.054) (0.014) (0.008)
HER -0.017 -0.028* -0.017 0.002 0.153* 0.004 0.002
(0.009) (0.014) (0.009) (0.012) (0.080) (0.021) (0.012)
F -0.032** -0.055%* -0.035%* -0.018 0.103 0.032 -0.020
(0.008) (0.013) (0.009) (0.012) (0.076) (0.020) (0.013)
Z Ot -0.064** -0.085** -0.057* -0.057* -0.082 0.072 -0.048
(0.023) (0.030) (0.023) (0.028) (0.170) (0.044) (0.032)
SRR B OB SR EDH Y -0.046** -0.093** -0.049** -0.024** 0.197** -0.054** -0.030**
(0.002) (0.005) (0.002) (0.006) (0.029) (0.011) (0.006)
SERIH 1.105** 1.277** 0.758** 2.941%*
Observations 8,864 8,864 8,864 8,714 8,714 8,714 8,714
R-squared 0.109
Adj/Pseudo R 0.108 0.292
Wald chi2(12) 425.2,p < 0.001 394.05, p < 0.001
AL O WA OE

Robust score chi2 (1)
BEEB DG OHUE

Staiger Stock F(1,7956)

Cragg-Donald F statistic

AR Chi-sq(1)

Wald Chi-sq (1)

52.47,p <0.001

47.09

50.12
71.77 p<0.001
33.58 p<0.001

Ay aNOIE SRR E L T £, I ENEN 1%, SBKETHETHL I LERT,

HWHE M 9T (haEssEieg)
o [l =

BHHIEDIRENTZ, TN HF ZHELITo 72
FER, FIRATEM A 30 0% W & HRQOL A
27130.162 (0.032) HELl kol (F4m4
HIH) . fEvT, IV Tobit 12 X BHEEEFT- 720
SIEATRE R DAL R TH D & ) IR I

FHSN (R4 BNEBOWNEEDOKE) .
YPRATRERN I AR R L STz, S 51T, BFE
B[R & & BB WOk 2 L 7228 o4
WBD% S | E PR [SFIRATRR ] H359HH R
ThbEDIFHRH 2T L7z B4 BIFEEH



UH}

e OBRATEEDMERBE QOL (2 X338 37

—JAGES2019 # Wi 5e—
x4 HEERBR (TP
(1) (2) (3) (4) (5) (6) (7)
OLS #%k Tobit 42  Tobit BLF&F 2SLS #2% IV Tobit f4% 1V Tobit B5 4%
2B H A1 BeRYH
AT (30 47/ H) 0.011* 0.015* 0.011* 0.162* 0.235** 0.160**
(0.001) (0.002) (0.001) (0.032) (0.048) (0.032)
TN & 2 BB WOk L 7 AR AEO L S 0.091**
(BAFRBOTVIEPEATREMN I § 2 42 %0 (0.016)
Al ) -0.003** -0.004** -0.003** -0.001 -0.018** -0.001 -0.001
(0.000) (0.000) (0.000) (0.001) (0.002) (0.001) (0.001)
HEE 1240UT (BHEERE) 0.020** 0.029** 0.021* 0.014* 0.014 0.021** 0.015*
(0.003) (0.005) (0.003) (0.006) -0.030 (0.008) (0.006)
13 AELLE (KAL) 0.022* 0.033* 0.023* 0.026** -0.058 0.039** 0.027**
(0.004) (0.005) (0.004) (0.006) -0.034 (0.009) (0.006)
Z Ot 0.003 0.008 0.006 -0.001 -0.006 0.004 0.003
(0.023) (0.032) (0.023) (0.030) -0.131 (0.043) (0.031)
Sl AT () 0.005** 0.007** 0.005** -0.000 0.033** -0.000 -0.000
(0.001) (0.001) (0.001) (0.002) -0.008 (0.003) (0.002)
JREEIRE © 0.007 0.009 0.006 0.010 0.019 0.013 0.009
(0.004) (0.006) (0.004) (0.007) (0.037) (0.010) (0.007)
ISIRIREE © ZERI -0.009* -0.012* -0.008* -0.010 0.012 0.012 -0.008
(0.004) (0.005) (0.004) (0.006) -0.034 (0.009) (0.006)
B -0.019** -0.026** -0.018** -0.027** 0.055 -0.038* -0.027*
(0.006) (0.008) (0.006) (0.010) -0.054 (0.015) (0.011)
Flf -0.010 -0.016 -0.011 -0.008 -0.011 0.012 -0.008
(0.007) (0.011) (0.008) (0.013) -0.072 (0.019) (0.013)
Z Ot 0.022 0.049 0.030 0.007 0.113 0.029 0.018
(0.019) (0.032) (0.018) (0.035) -0.183 (0.050) (0.030)
SRR B ORE SRR H Y -0.047** -0.082** -0.052** -0.023** -0.157* -0.047%* -0.030%
(0.003) (0.005) (0.003) (0.007) (0.029) 0.011) (0.007)
EH0E 1.089** 1.201%* 0.606** 2.993**
(0.018) (0.026) (0.108) (0.165)
Observations 8,432 8,432 8,432 8,230 8230 8,230 8,230
R-squared 0.105
Adj/Pseudo R* 0.104 0.968
Wald chi2(12) 285.70, p < 0.001 285.65,p < 0.001
SIAZ RO WA ORE
Robust score chi2 (1) 66.64, p < 0.001
BEE RO GBI OB
Staiger Stock F(1,7956) 31.49
Cragg-Donald F statistic 33.22
AR Chi-sq(1) 76.68,p < 0.001
Wald Chi-sq(1) 25.40,p < 0.001
oy ANOMITEEE RS R T, T L EENEN 1%, SR KRETHETHL I L 2RT,
BWERE 3 9FELT (i)
[7) )5
AR
DFFHEOME. AR test, WALD test & & JiiE I [ %30 47 £ v» & HRQOL A I 7 {3 0.160

BEiaFHIL72) S e, [EHRBNICH L E (0.032) HELro/z (4D THIH),
BB L 72 AR SRED S S | & ESAT
B & ORIZES < R WA H 5 2 & AR E N
7o IV Tobit #7E (BRFAXE) Tix. P57
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5. 8

RIFFEIL BN ERLE & 2 TR AR NSk
HORBBERREWI T — & & T, SFRATHE
MAMEREZ S 2 A 5812 >oWTHRQOL 2 a7
IR L 72 D TH Do BEIRENRWIE
EHATHEDS RV & ) D R (M) 128
W3 % 728512 OLS 72 5 WM Tobit 12 X AHEELS
M2 CTEIEEHE N O HEZ T o720 T DK
H. 2SLS 7 5 N2 IV Tobit I & W g &7z
AL, OLS 7 5 N2 Tobit 12X eSS
MELD L BEHET8I3Mm~9.5 M5, LT 145
B~14TERED o720 O E1E, BEEH
FHWTHAEICH L L -2 L2 Xy, e
WX BT HNA T ADREDFEM S NI2Z LI X
HHorEbNs, 2SLS 12X AHEETIE, Py
BATHEM 2530404 < 7 % &, BHIX0.125
(0.001) s, #MiX0.162 (0.032) HE< ko
7z IV Tobit |2 & ZHEEH (BRFFNE) <TiE, F
YATRERI 30 3% K e b &, B3 0.124
(0.022) M. &M 0.160 (0.032) AL oz,

9. BEBCROBUS TRERDELRE % B
%o EQBD-5L EMED S5 IHHE [R5
[GoE ) O | [EBOWESE) | [k AP
[R%E /58 EAA] ©H B, HHOHEHIZI A D
b 5T B OBBEIREEDZ F FEREE L TE
B d 55/ (Minimum Clinically Important
Difference: MID) & L CEFRL T3 P, 7 &
VA, FA, AV P2 T, GERESDD
E12 1) 5 #i8 T MID 12 HRQOL 2 2 7 T
0.072~0.101 HCHho7- L HE I Twna 2,
MID % 4 [a#5% 5 1172 HRQOL A 2 7 O FRFL5h 4
CEBRATRERIZS 30 3% 7 5 2 L THIINT %
HRQOL 2a7) THT 52 EI2L), fEHEIRGE
ELTERDD 5727135 720 DONFIHATIR M %

R L7 2SLSIC L AHEETIE, B 17.3 4
(0.072/0.125% 30 43) ~24.2 43 (0.101/0.125 %
3045). 13345 (0.072/0.162%30 43) ~18.7
43 (0.101/0.162%x3043) LiET L2 ENTE
720 —77. IV Tobit |2 & ZHEE TIZEE 174 55
(0.072/0.124 x 30 43) ~24.4 43 (0.101,/0.124 %30
). 18545 (0.072/0.160 %30 45) ~18.9 47
(0.101/0.160x3043) BT L N TE 2,
SFD, BUETIHK 17 55~24 4, LVETIX
1 B9 18 43~19 5347 < 72 B L fEHEIR
L L CTEROD L EY —BEET LI LNTE
5N TE D, EEHA2L (52K Tld.
HELEFICB 2580 BEME LT, 65
FIEBME 7,000 & (SFITE BURME 5,396 ),
6,000 & (HITCAE BUIRME 4,666 #%) %
BIFTws Y, BURM L HEE : 0213, B
1,604 #, 1,344 5 Tdh bo mEikiHE D 1300
#1315 OFFTIERICHS § 5 L ShTns 'Y,
Fhaed L ICRET L EBIRME L BEEE 0=
. BT 185%r (1,604/1,300%x15%4)), &
YT 1554 (1,344/1,300x15%)) & 7% 5, &
OFREHEESNE S ERT BT 5 L. BB
REFLWHEEE D ENL, TOZEnLEREHEAER
21 (k) OB HEMEIL. R E QOL @
BlLECREERELZ —BR BT L e BB s L
WHEMETH B LR T & 72,
WICHSTTBOR DB TER 2 b5, BT
& EHE ORA TS IRIGEIE X OT & OB EIC
DWTCRML ¥ o — & X F N 24T - 72855 12
LML, EEEO G RIEBNIEOMB 2R L 725
EEREINIL, FHORERT S, UL L ORE
%, B —EANDT7 7 ZADORE, L7)
I— 3 Uitk ARRAIHER. M5
B AREDLE LTS, RERTWA YT T, B
L ORISR ~DOT 7 B ADR X TH o728 L
Twa Y, =, SISO MR, RIEEH



WG R T B 2 &5 ST P MLE R 3
(local average treatment effect: LATE) & I
I b, LATEZE ) B CTICRILT 5 8FH
(complier) OFIGUERFETH DL, O F )40
DFEFRIFEEREDO VO TH L [EHIRHRIC
W72 AE R AR ] D3 T USSR TI R 2 B3
G OBATRE OB 72 ) © HRQOL A =
TORMERLTWD, 2D &IIHHBmEC
L0 [EERHCRIHE L 2R HGE ] AR
1252 5Nz & EIHATHIE 2 B0 Sl g ok
FTIREH DX d 72 ) OREHEIZ S 2 2 58 L IR
T& 5, —H. BITHPEREICG 2 5 EIZOW0W
TOME 22 LIc, ELLEEE (5
DL NICBIT B EFEEN R LR T 5 7200k
1 CR%) RAEOHA R4 V] 2B LT
bHo FNIZENITTIHTT A1,500# (154
) OHBATIC L DERK 375 5 T-HOERER
HIEHESRAFND LA L T b, BRkE LS
SRR EHbEL BT BB 17 4
~24 53, PETIZ 1 B 13 57~19 54T REH]
IR I LSRR A BT 1 & UYL 4ERY
% BT 4.0 H~5.6 M (17~24/
1545rx35 7 M), M TH30I~4477H
(13~19,7154rx35 5 1) #fl+ 2 L H{E T
250 Lty

STHES ., EIEHEUESE O— KT B ORI B
B ORTFHEV)ZEZHIPRBEEIN TS,
ORTHTIE, BEHLTWALEITTHREZETS
£ B, HAEEEAPONIIL T, 21
AEMICER T2 ET. KA % L% <
Th, HHLTHISGTO) LIERELXIRTS L9 %
HomiikEr, BREREDSTE WPV E TS
RENTWS ', SEFAid, BT HK 17
Gr~24 43, HETIZ 1 B 13 45~19 44 THs
WINE 7  LEHEIREEE L CERO D 5%
BT E2WHLNI L, ZORRIL. L

s OSATH AR M QOL 12 JUE 9 ig8 39
—JAGES2019 HEMiTFsE—

HUBF I AN BRI 12 81T B AT IE R 0 %l B

SOHZ A0 Lk,

AWZEIZIIN L ODDIRAEDH B E—I2. 5
BV 72 TAGES 2019 #ilr 7 — # (3L [FF7E 12
ZIML7z 12 AROESTREM TN LI E T%
G 39 THHT & v ) Zhk e BIG RIS RES A HAL
N R AT & B VIR X ) B
BT — & T DN, BT IIIRAERED D 5 N %
BRAE L T B 22 o EHEIREE I X LR - T B
EHTHLEEEETLLENH L, B, 5
RO IERKIAD 2 W REIZ L B5eer —
22D LM (Complete Case Analysis) %
To7z0 TD720, KIBMEDHFEDLER L FE L
THAE L72E AERIR D 294 U A e H
bo FEFR DR % 4T 9 L TMCAR (Missing
Completely At Random) #7241 TCvr7e W]
FEMEIZOW T+ ET L b12, 5. £
BEARALL EX W2 505080 %S L
Ve =12, MIDIET AU H, FAY, 4>
FAT7,. BERESODOEE HIIZHBITAH
7z, B SCTHARD MID 1229w Cd s
ML, SRAATO MID 52 - T, &1
BEOEWREZIT) LML Lk
Vo BB, SHZBICETALDOTH L, 4
b, 1 HOFE0547H % 30 45 A, 30~59
45, 60 437~89 45, 90 4Lk 4 © D IR
SR T RS T T, —BERES V%
IRFEEE (3047) & LTHRLz. AK. 7
7 I A VERIL, BB ERRE T v
ML I3RR D) OTHEONIAEREZBRT %
FETCRIOEREZEETLLENDLEBbND,
FICARIZERE e HEE S - BT 1 B 17
r~24 457, T 1 HR 13 95~19 45 & v o) #E
FEEIZOWVWTH, CO4EBOH T IT) HNVE
BICHEDOWIMETH DL I ICEEDPLETH
o HEHAIZ. BEEHICHET 250 TH D,
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é@ BIFEH L LT [TERENICH 5 EE)
BRI L 22 AER A EOL & | 2 vz, [
FEBTH Y, BENRER TRV AR
FEDOMF R TH B, EBINZRBIZIIEREDIRVLC
bHEIND 2O, B & 571272 L Tw
B EIFBERARVEDL D) FEROMREITH) LTI
HETLUENSH D, —F. INETIZ, TEW
7o R0 S IR S IRIEEI O M & IEOMB &
RL72b 00, HPHERS AT A% HW - EIY
HRERT IIMEZ RS Lol b HESINT
W, ZoZ ik, EENERERVL L
DOREE R B0 LN, T2, BT RED
FH 7425 (BRERE6LK) THLHILEE
B35 &, REEEBIT—IEFNEET N 0D
L Zewd 0oOBBLRFIHRITHME (DEX)
/L CTHRQOL A a 724 52 Twnwh &
R 5 2 L3RS THL EBEbN, —J7, W
SOFFRRRERL) T 7% EOFRFEORN % #
HAH & [HEE)RCHURZE L 2 ARSA&E ] 23% 0
HuIg & e A TR 2 A B A s O )
WE L HRIETE v, HSREFEINHA O EIE
%%%ﬁ%mwwfﬁﬂ%%QUkOTﬁérﬁ
VEZE 35 & WS W28 H500 2 Jh ol 0 28 #& T - 3 i s
(No instrument-outcome confounder) | ® 5&
P72 L TR WD 5. BRIEEEE A
DRt oMEL L 2h, Bk d

WCEEREEWITE, & S IIEEMET S %
WITE [TERBENIZH 5 EB R U 28 L7228
Bl ] A%\ & T 2 BT &t
ZD720, SROHFFTIZBNT, Thb 24L&
ELTETICHIAAL Z LT, BRETIIOW
TIEHAEEMUT X /2L Bbh7z,

6. $DDLIC

Arlal, B ZHIFTE A S RE O— H OFIg8AT
BRI DMER IS RIS B 2 O KRR (NAENH) %=
ZRBLTHEE L7z S HICELNIREROBORN
BB EREEOR EMTER O 2 DOBS 1 5%
BTz, Sk, R HEFIC ANASTTBOR I B
AT O BZE LTRSS & & B
R 7 AR RIS SN A Z e sl S
5o

s

ARESCHEI B L, W REEIRBOR S dEds
WMHAEBEAEIIIAER S THE F L 2B, Rzt
12, JSPS #Hiff (JP15H01972, 19K19818), [EE57 %}
FHIEEAMB S (H28 £ - —f% 002), EZIFERZEH:
N H AR W78 B S8 4845 (AMED) (JP17dk0110017,
JP18dk0110027, JP181s0110002, JP181e0110009,
JP20dk0110034, JP20dk0110037), [ 7HF%8 B 5 A
E 7 RHFEFEGE Y v 5 — REEREMEREE (29- 42,
30-22,20-19) % EDOIHEEZITTHEML F L7z FELT
L E Y.

o

.

1 BAFEE (ERENIC S 2 EB) WOk 2 L 72 AR
RHBEDE L) & NLEREFIELIZ O W T oL
RIZMIER ISR T S 610, P i e L
THA, LR L OB 2 f/h R FEISTHEE L 72
RRZHR 21T BRE I, Flwdmniz e,
BHEEFSNIE, FMitiiras S vz s [HERE
V\]b:%%iﬁﬁb’?’ﬁk%c:i@,tﬁ’?’*ﬁﬁj (B 2

=77 KYRIIIEIZ & [TEARBINIC S 2 EB) 1L

JFL L72RERHE] 134, sz e v n
VRERTH o720 EHIZ, BUTIIEMERED 1 | ik“
[ A PE IS %é@ﬁb”?ﬁk* L7 RERe A E ] |
PHVEV)RRTH 72
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MR 1 REZH ([ESEA (HBTR 1kmLA) [CHIEHPHSCEULEREPHEDSZE) &

HEBOME
Hr
Fo7zw HEH R HHRREDHD 2K EADD
s R CTIME = B (R 22) 72. (6.1) 73.3 (6.1) 73.9 (6.0) 745 (6.0)
FAHATIT - EOM CPgE + Bk R ) 259 (1.77) 271 (1.73) 2.72 (1.66) 2.97 (1.81)
HHE 9AELIT (Hhep s fiis) 18.5% 12.1% 9.3% 7.2%
124ELIF (B ERERE) 45.5% 42.6% 37.6% 32.2%
13 ELLE CREEASEDL L) 35.4% 44.3% 52.0% 59.2%
Z 0 0.6% 1.1% 1.1% 1.4%
JE IR W& 89.0% 90.3% 90.3% 92.8%
M 11.0% 9.7% 9.7% 7.2%
TSR AR 84.2% 86.4% 86.1% 88.8%
FER 7.9% 5.8% 6.7% 6.6%
B 3.7% 3.2% 3.3% 2.7%
RIS 3.5% 4.3% 3.4% 1.7%
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B 7k
il (%) 0.011** 0.009**
(0.001) (0.001)
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(0.022) (0.021)
13D (REEASEDL L) 0.228** 0.195*
(0.022) (0.023)
Z o 0.164 0.183*
(0.097) (0.081)
SRS (HH) 0.014** 0.024**
(0.005) (0.005)
i -0.027 0.054*
(0.042) (0.026)
Il -0.025 -0.052*
(0.038) (0.024)
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Z it -0.178 -0.243
(0.121) (0.132)
HHERED D -0.057* -0.015
(0.019) (0.019)
SEHUE 2.054** 2117
(0.102) (0.113)
Observations 8,875 8,404
R-squared 0.025 0.017
AdjR2 0.0236 0.0153
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Effects of Walking Habits on Health-Related
Quality of Life in the Elderly
: the JAGES cross-sectional study

Yasunori Komaki*', Masashige Saito™**?, Yoshimune Hiratsuka™*,

Katsunori Kondo™**°, Noriyoshi Nakayama™'

Abstract

The purpose of this paper is twofold. First, to determine the impact of the average daily walking time of the
elderly on their health, taking into account reverse causality (endogeneity), and second, to discuss the policy
implications of the obtained results from two perspectives: health policy and urban policy.

The subjects were 10,058 elderly men and 10,601 women aged 65 years or older not certified for long-
term care who participated in the Health and Life Survey conducted by the Japan Gerontological Evaluation
Study (JAGES) in 2019. The explained variable was the health-related quality of life score calculated from
the EQ-5D-5L. To address endogeneity, analyses were conducted by using instrumental variables method.
The instrumental variable was "the number of parks and sidewalks suitable for exercise and walking within
walking distance (roughly within 1 km). The results showed that when the average walking time increased by
30 minutes, the health-related quality of life score increased by 0.124 (0.022) points for men and 0.160 (0.032)
points for women. Taking these results into account the Minimum Clinically Important Difference (MID) score
difference as a health status, we estimated the additional walking time to raise the health status by one step
for each gender. We also estimated the impact of the additional walking time that raises the health status by
one step on annual medical costs. The results of this study can also be interpreted as the impact on the health
of the elderly, whose walking time increases as parks and sidewalks are improved and increase in number.
It is expected that the results will be used as a guide for walking time in urban policies that take health into
consideration, and will also be used in future health economic evaluations.

[Keywords] elderly, walking time, instrumental variable method, EQ-5D-5L, health-related quality of life
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