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Projecting prevalence of frailty and dementia and the
economic cost of care in Japan from 2016 to 2043:
a microsimulation modelling study

KarenEggl Tomoki Tanaka, Bo-Kyung Son, Katsuya ljima, Kazuo Goda,
Masaru Kitsuregawa, Jay Bhattacharya, HidekiHashimoto

Summary
Background Dementia and frailty often accompany one another in older age, requiring complex care and resources.

Available projections provide little information on their joint impact on future health-care need from different 7

segments of society and the associated costs. Using a newly developed microsimulation model, we forecast this
situation in Japan as its population ages and decreases in size.

Methods In this microsimulation modelling study, we built a model that simulates an individual’s status transition
across 11 chronic diseases (including diabetes, coronary heart disease, and stroke) as well as depression, functional
status, and self reported health, by age, sex, and educational strata (less than high school, high school, and college and
higher), on the basis of nationally representative health surveys and existing cohort studies. Using the simulation
results, we projected the prevalence of dementia and frailty, life expectancy with these conditions, and the economic
cost for formal and informal care over the period 201643 in the population of Japan aged 60 years and older.

Findings Between 2016 and 2043, life expectancy at age 65 years will increase from 23.7 years to 24.9 years in women
and from 18.7 years to 19-9 years in men. Years spent with dementia will decrease from 4-7 to 3.9 years in women
and 22 to 1.4 years in men. By contrast, years spent with frailty will increase from 3-7 to 4-0 years for women and
1.9 to 2-1 for men, and across all educational groups. By 2043, approximately 20% of women aged 75 years and older
with a less than high school education are estimated to have both dementia and frailty, and so will require complex
care. The expected need for health care and formal long-term care is anticipated to reach costs of US$125 billion for
dementia and $97 billion for frailty per annum in 2043 for the country.

Interpretation Japan’s Government and policy makers should consider the potential social challenges in caring for a
sizable population of older people with frailty and dementia, and a widening disparity in the burden of those
conditions by sex and by educational status. The future burden of dementia and frailty should be countered not only
by curative and preventive technology innovation, but also by social policies to mitigate the health gap.

Funding Japan Society for the Promotion of Science, Hitachi — the University of Tokyo Laboratory for a sustainable
society, and the National Institute of Ageing.

Copyright @ 2022 The Author(s). Published by Elsevier Ltd. This isan Open Access article under the CC BY 4.0 license.
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Immediate wold Delayed word

Multivariate probit el recall o Serial 7_ recall tecall Serial 7
Age 0.02(0.01)** 0.04(0.014) 0.02(0.01 =) 0.04(0.01@ 0.02(0.01)* 0.01(0.01)
High School Education -0.31(0.12)** -0.36(0.12@ -0.36(0.1OB -0.17(0.14) -0.14(0.12) -0.32(0.10
College Education -0.7800.21C3 -o.sz(o.z -0.73(0.1 -0.29(0.20) -0.25(0.16) -0.33(0.14)*
Diabetes 0.53(0.1@ 0.74(0.1323 0.36(0. 122 0.34(0.19)* 0.27(0.17) 0.25(0.15)
Heart Disease -0.05(0.16) 0.02(0.15) -0.06(0.13) -0.41(0.23)* -0.21(0.19) -0.16(0.16
troke 0.51(0.20)** 0.46(0.21)** 0.37(0.18)** 0.54(0.24)* 0.46(0.23)** 0475(0.1@
ﬂiﬁ—.r-‘ch Hypertension -0.01(0.12) -0.09(0.12) -0.03(0.10) -0.09(0.14) -0.01(0.12) -0.10(0.10)
Hyperlipidemia -0.60(0.28)** -0.38(0.23)* -0.57(0.22)** 0.00(0.19) 0.03(0.16) -0.27(0.15)*
Cancer 0.20(0.27) -0.08(0.29) -0.12(0.24) -0.30(0.36) 0.08(0.24) 0.05(0.22)
Respiratory 0.30(0.27) 0.29(0.26) -0.96(0.44)** 0.37(0.25) 0.10(0.25) -0.14(0.24)
Joint 0.25(0.29) 0.43(0.27) -0.27(0.32) -0.23(0.23) -0.28(0.22) -0.11(0.17)
Eye 0.11(0.16) 0.13(0.16) 0.08(0.14) -0.16(0.17) -0.12(0.15) 0.06(0.12)
Other -0.24(0.16) 0.04(0.14) -0.07(0.12) 0.08(0.20) 0.15(0.17) 0.04(0.15)
Poor Subjective Health 0.19(0.18) 0.07(0.18) 0.20(0.16) 0.30(0.18)* 0.25(0.18) 0.19(0.15)
At Least 1 ADL Limitation 0.08(0.23) -0.16(0.25) 0.42(0.17)** 0.82(0.17B 0.67(0.17@ 0.87(0.14)@
Psychological Distress 0.01(0.14) 0.18(0.13) 0.11(0.11) 0.14(0.14) -0.15(0.13) -0.18(0.11)
Constant -3.40(0.71)*** -4.25(0.73)*** -2.96(0.56) *** -4.48(0.79)*** -2.99(0.65)*** -2.14(0.54)***
rho21 0.76(0.04) *** 0.74(0.04)** Note: *** p<0.01, ** p<0.05, and * p<0.1;
rho31 0.62(0.05)*** 0.52(0.05)** standard errors (in parentheses)
rho32 0.68(0.04) *** 0.58(0.04)***
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HicvwA4 7y ial—va VKX 3EE0MRED 2025 ELBKO FHElCIX, BiEoR
AHED 1702 TAD S 1178 HA~NLE RELBA L, THERIBIT L WIFERICR S,
LD 2014 o ZEFH XD FHEITIZ 2040 DO FRAE S #aA 2° 800 H A% X 5 23,
WMEDOFHITIZ, 2043 FEORIYERE X, 4657 (1177 6 T+347H) ANicEE 3,

—H T, B 2025 4E 161 HA—2043 4E 172 /5. &M : 2025 4E 316 5 A—2043
F£31HANE L 0%BREDHEME KB,

B

& 2016 2025 2034 2043
#EAD 19,388 19,781 20,502 19,896
MCI 2,099(10.83%) 1,952 (9.87%) 1,712 (835%) 1,513 (7.60 %)
ELEA Dementia 1574 (8.12%) 1,702 (8.60%) 1512 (7.38%) 1,176 (5.91 %)
: Frailty 1398 (7.21%) 1610 (814%) 1,743 (850%) 1,722 (8.65 %)
Cog-+frail 419 (216%) 495 (250%) 483 (236%) 402 (2.02 %)
#EAD 24,105 24,762 25,493 24,599
MCl 2511(1042 %)  2720(10.98 %)  2,715(10.65%) 2,354 (9.57 %)
Dementia 3,528(14.64 %) 3,328(13.44 %) 3390 (133 %)  3470(14.11 %)
Frailty 2736(11.35%)  3,159(1276 %)  3,462(1358 %)  3,514(14.29 %)
Cog+frail 1,326 (5.50 %) 1,385 (5.59 %) 1,413 (5.54 %) 1,509 (6.13 %)
T2 EEE 305D, BADRIERER OB RO ETHE, “EMFKOY v 7
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[Are Japanese Older Adults Rejuvenating? Changes in Health-Related Measures Among
Older Community Dwellers in the Last Decade] Rejuvenation Res, 24(1): 37-48, 2021.
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