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Impact of newly diagnosed conditions on medical and long-term care expenditures

[Purpose]
The aim of this study was to investigate the association of newly diagnosed
conditions and other factors with medical and long-term care (LTC) expenditures.
[Methods]
In a retrospective cohort study, we analyzed subjects aged 65 years and over who
had utilized LTC service between October 2010 and September 2011 linked to
medical claim database and traced till March 2015. The independent variables
included sex, age, care needs certification, the type of long-term care service used,
dementia, living alone and new disease diagnosed. Then we conducted multiple
linear regression analyses that used LTC expenditure, medical care expenditure and
sum of LTC and medical expenditures respectively as the dependent variable.
[Result]
The sample comprised 60,834 individuals, 73.9% were women and the mean age was
82.9 years.
As for newly diagnosed conditions, except for gastric and duodenal ulcers and heart
disease which were not significant, renal failure or diabetes and cancer diagnosis are
significant with lower long-term care expenditure and other diagnosis are significant
with higher long-term care expenditure especially for femur fractures. Dementia
showed the highest additional LTC expenditure around 20,000 yen per insured-
month among all diseases.
All newly diagnosed conditions were related to high medical care expenditure,
especially “surgery procedure”, “renal failure or diabetes”, and “femur fractures”.
Except for cancer, all other diseases and dementia were related to higher LTC and
medical combined expenditure significantly. “Surgery procedure” showed the highest
sum of LTC and medical expenditures, followed by “femur fractures”, “cerebral
palsy”, and “dementia”.
[ Conclusion]
Newly diagnosed conditions demonstrated various impacts on LTC and medical
expenditures. Femur fracture, cerebral palsy and dementia prevention are
considered as important for reducing both LTC and medical expenditures.
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Predictors of higher LTC & medical
expenditure

* Former studies examined the predictors and factors related
to LTC and medical expenditure.

* Female, aged 75-84, higher care needs certification, use facility
service indicate higher LTC expenditure.?

* Diabetes, heart failure, CVD, stroke, hypertension, surgery, radiation
therapy and other diseases are related to high healthcare
expenditure.234

1. LTC and Medical expenditure should be considered
comprehensively.
2. The impact of newly diagnosed disease is still unknown.

1.Olivares-Tirado et al. BMC Health Services Research 2011, 11:103
2.Sato et al. Health Econ. 2009,18: 843-853

3.0zien et al. Diabetes Res Clin Pract. 2015, 109(1):185-90
4.Echouffo-Tcheugui et al. Am Heart J. 2017,186:63-72.

Purpose

* The aim of this study was to investigate

the association of newly diagnosed
conditions and other factors with
medical and long-term care (LTC)
expenditures.
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Methods (1/2)

* Retrospective cohort study

- Database
* Kyoto prefecture long-term care insurance database
* Kyoto prefecture national health care insurance
database
* Kyoto prefecture the Medical Care System for the
Latter-stage Elderly People database

- Sample
* Subjects who aged 65 years and over had utilized
LTC service between October 2010 and
September 2011 linked to medical claim
database and traced till March 2015.

Methods (2/2)

- RandomForest to select the important features
(disease)(R 3.4.1)
- Dependent variables
* LTC expenditure
* Medical care expenditure
* Sum of LTC and medical expenditures
* Independent variables (SPSS23.0)
* sex, age, care needs certification, type of long-term care
service used, dementia, living alone, surgery, hospitalization,
clinic visit and new disease diagnosed 8
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Result & Discussion

Distribution

Age
(Agerage:82.9 year-old)

Sex

Care Needs Certification

65-74
75-84
85-94
>94
Male(ref)
Female

" Total subjects : )

60,834

11,616
24,996
23,259

963
15,848
44,986

Support Requiring Level 1 204
Support Requiring Level 2 695

Care Needs Level 1 12,315
Care Needs Level 2 16,789
Care Needs Level 3 12,455
Care Needs Level 4 9,754

Care Needs Level 5 8,622
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19%
41%
38%

2%
26%
74%

0%

1%
20%
28%
20%
16%
14%




Distribution

L

Total subjects :
60,834

| | N %

Type of Service Used

Living arrangement &
Dementia status

Did not use
Home Care

Community Based Care

Facility Care

Multiple services

Living Alone
Dementia

3,368 6%
26,366 43%
604 1%
13,861 23%
16,635 27%
10,044 17%
31,782 52%

Distribution

Total subjects :
60,834

J

| N %

Newly Diagnosed
Disease

Medical used

Cancer

Stroke

Cerebral palsy and

other paralytic syndromes
Renal Failure / DM

Heart Disease

Pneumonia / bronchitis / COPD
Femur Fracture

Gastric ulcer / Duodenal ulcer
Surgery

Clinic visit

Hospitalization
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2,971 5%
9,540 16%

1,037 2%

4,653 8%
8,064 13%
15,750 26%
3,198 5%
5,675 9%
1,845 3%
51,581 85%
34,997 58%




Descriptive statistics — expenditure (Mean,yen) (1/3)
Care Needs Level 5 :-—_

Care Needs Level 4 -

care Needs Level 3 I

Care Needs Level 2

Care Needs Level 1

Support Requiring Level 2 m—HigherGare Needs Certification

Support Requiring Level 1

B Medical

mLTC

0 100,000 200,000 300,000 400,000

Descriptive statistics — Expenditure (Mean,yen) (2/3)

B Sum

Hospitalization

B Medical

Clinic visited

mLTC

Surgery

Dementia

Living Alone

Multiple

Facility

Community Based

Home

Did not Use

0 100,000 200,000 300,000 401(4),000




Descriptive statistiCs — Expenditure (Mean,yen) (3/3)

373,417 -

Gastric ulcer / Duodenal ulcer

Femur Fracture

Heart Disease

241,795
369,081

(
other paralytic syndromes
152,099

200,000 300,000 “400,00(

Renal Failure / DM

B Medical

mLTC
0 100,000

Multiple Linear Regression(1/4)
Unstandardized Coefficients, yen
m54,368*
50.378

Care Needs Level 5

M Sum
Care Needs Level 4 B Medical E;:'S:q
== 12 839
Care Needs Level 3 mLTC (280) — 3118
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mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Ref: Male Female
85-94
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ety el
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mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

(10,061) ", 1 ggs5

5,848) 1
>, )~l7.533

(2,507) 1[ 8,197
’ -5 10,703
50,000 100,000 150,000
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Multiple Linear Regression(2/4)

Unstandardized Coefficients, yen

B Sum

22,666 ® Medical
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Dementia 1,675
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Living Alone (1,885)'{

I 7,464
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Multiple Linear Regression(3/4)

Unstandardized Coefficients, yen
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Multiple Linear Regression (4/4)

Hospitalization m-'- B Sum
Clinic visit FFu_' ¥ Medical
mLTC
B
Surgery e
mmmmmmmmmmmmm : tI
astric ulcer / No significant difference in LTC expenditure
Duodenal ulcer
Femur Fracture l
Pneumonia / r
Bronchitis / COPD
Heart Disease No significant difference in LTC expenditure
Renal Failure / DM ._.E
Cerebral palsy and F
other paralytic syndromes
Stroke E
Cancer No significant difference in total expenditure
(200,000) (150,000) (100,000) (50,000) 0 50,000 100,000 150,000

Multiple Linear Regression - enlarged

o 16,375
Hospitalized (6,227) _— 22,602
Clinic visited 1658 =1%38'%1712
39,331
Surgery 9,889 29,442 7'
Gastric ulcer OR e 6,118
Duodenal ulcer 4,665
Femur Fracture 19 451 w 37,809
Pneumonia / r 11,052
Bronchitis / COPD 5,035 6,01/
Heart Disease 55:193446
Renal Failure / DM (5,769) _‘128175%641 " Sum
’ B Medical

Cerebral palsy and m 25,592
other paralytic syndromes 13,931 ’ ELTC
15,392
Stroke 10,118 m

Cancer e |/ 390

(17,642) ne—
(30,000)(20,000)(10,000) O 10,000 20,000 30,000 40,000 50,000 60,000
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Limitation

*Subjects selection focus on Long-Term Care
Service users.

*Exclusion of subjects who died during the
observation period.

*Disease severity can not be estimated.

*The relation between average expenditure
and newly diagnosed diseases could be
underestimated.

Conclusion

*Newly diagnosed conditions demonstrated
various impacts on LTC and medical
expenditures.

*Femur fracture, cerebral palsy and dementia
prevention are considered as important for
reducing both LTC and medical
expenditures.

43




IR A - WA O Sk D4R IS K O ik 2 Ak~ oD B SR oD It
A hE BRJR REE A JE!
FTIE « RERT: RFPBEEAIIER R oY

PHERT:  PEE A

[#55] Rt ORIV 52 M OFEILS U T, MR b TV D,
— 5T, R T AR B OBk R ] & LI MEBE DO NFRER S NH#EOE 2K 2
HISAITER M TIEDL 2 E N H 5D &SNS, o, MRS T Tided, &
— B AMFE R T EECHEEE AR — A & OICIT@AT RO i T
ERkx ek - FETTHEN D VB OB X )7 - A LA R D Z LB 2 D, i
B CORERBL LR MR DS 2 TR S A5, T FEAIH] ., TR ] C oAk R 1 2 o2
LUGEIZORIT D Z ENNMEDOE R EOT-DICEHEREEZ 2 b5,

[HE] 22T, AWZETIE. (DYGET L2 ERZEOEENE - 28 MEORGE, ()i
B - AR IS 31T 20k B O UL 0BV O e, ()7l B o fa & 1 e ks i i fE -
Bk E R~ OB K OPRR 2 B & LT,

[J71E] EERHEBE DB 2 X BT BAFE S TSRS 2 b LI, ik DIk E % %f
Sl LIEHENEHT D720, HEOLEE (DEk) 226 Thistl, TEE 26 THIHH )
2 ) SHHEOHIBREIZ L DURT 21T - 7o, dAE B ITHHSUED 8 ik (F—LU—27 %
It a%E) & BeE~OMRYMAHCBEm L2 &2 alea 58 HHE Th 5, MARIL
275N 22 fiak - FHEFTOME 347 4 & L7z, hET Lo A O Y PE 2 BGEET 2 720,
FIEHE - B OB T (R 87 ~ > OBERED | #ERERIA 04 2170 GFI, AGFI,
CFI. RMSEA # W CET VOG22 W Lic, EfMEOREEE L TAEkD 7 v o
v 7 o R Tz, Fio, R (— B A & S A EE, @R, 7
N—T B — b FEEMAREAR—L5%) B (k. F#ER. o) 2L Ok
[ZOW TR ES TS L D2 TV, V—F —F v — M TR LT, MR O#RE
FR 7 s i 2 BE s L O BB ke Ak & B OB, RS 8 R, AR, MRROZ. PR MiEk
Tl 2 AR L LTcE B R 21T > 72,

(RG] MR 347 A 248 AN B EIE 2572 (BN 71.5%), HEAERIIR T/ Hr ok
B TFVEAERKIT GFI=0.85, AGFI=0.80, CFI=0.93, RMSEA=0.69 TH -7z, 7
gy 7 o R THEROMIEEL %RV ks bicB4 2 7 885X 0.79 - 0.93 T
bolo, MREEOM T, Gl ICOAFEENPRBDOLI, TV —THR—LRbob b
AL TV, BEMBIINER L LT (7 r s LTOME ] ITRmAR SN -—F T,
Mg i & A IR OIS SEVMEATH - 72, AR RRE R, ik =8

44



(i, am U CHR A B, B, BT L AR B L7, kR AT L <IT [T e
ELToORE] MEEE LT,

[sam ] Ik | 31T D Ha G IO 2o TS i 12 52 72 & QN Bh S ke Ak o i) iz, R e
Tk, B, TALEHER~DOT T 0 —F ORERNRRE I, LI [Fre LTokE] X
EBSGEE R Z FE DT OICHERIEIE £ 72 0 9 5, AFAEICHWZEMZEOF RN - 224
F—ERERINTZHDD, 5% I ORIBEENLIETH D,

F—U— N MRCSUE, Rk, s R

45



EoeE B AER - mixEEFR

gl JEL R RE2, Sl

IRAKRFRZR EFHREM EREFFDEH
REKE EEFEERD

1-E-1-02

EEERICEHEL. RTRI ANECOIERICHLIER -FRFEIHYFEA,

=T EEICH T AR

FHfEE e

=B EDE TERESIN TV SHEZTPMEEER

ERICHTHEE(TE) XL

F—LT—Y LE: e IR-PEH=R
JnéLToRR MBBOMES EROEZXASER

BIELHER BEAREODREVATL

N /

Kobuse et al. J Eval Clin Pract, 2014:20(3).273-280

MEEICENTL, % FXRFTAOBBSUENBE D

BRI CREEL S,

Banaszak-Holl et al. The Gerontologist, 2015:55(3).462-471

46

2




Patient Satisfaction and Organizational Culture
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Total receipts of LTC claim database between August 2014 and
July 2016
(Receipt N =1,571,889)

Excluded

a) Receipts of insureds age younger than 65 years old on 15t August
2014 (n = 43,483)

b) Insureds whose care needs level ever become support requiring
level between August 2014 and July 2016, and the receipt
belonging to the insureds would be totally excluded (receipt
n=499,556).

c) Insureds who dead before 15t August 2016. (receipt n =158,043)

d) Insureds who did not use LTC service for 12 months between

August 2014 and July 2015 (receipt n = 301,371)

e) Insureds who did not use LTC service at least once between Aug

2015 and July 2016. (receipt n = 770)

Total sample of LTC claim database between August 2014 and
July 2016 (group 1)
(receipt N = 568,666)

Receipts of insureds who did not utilize LTC service fully 24
months between August 2014 and July 2016
(receipt N = 64,906)

Total sample of LTC claim database of insureds who utilized
LTC service fully 24 months between August 2014 and July
2016 (group 2)
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Objectives: This study aims to establish a model to predict mortality of community-dwelling older
adults who receive long-term care (LTC) and healthcare services as an outcome quality indicator.
Methods: In a retrospective cohort study, the authors extracted data from all subjects 65 years
and older with history of using LTC services between October 2010 and September 2011 in Kyoto
prefecture, Japan. Subjects were tracked until September 2014. LTC insurance and National
Healthcare Insurance claims data were used to identify enrollees’ illnesses and days of
hospitalization during the registration period, and the newly diagnosed disease and LTC use in
the baseline month of October 2010. RandomForest was used to measure the accuracy of the
diagnosed illness and the newly diagnosed disease. A Kaplan-Meier survival analysis was
conducted to examine number of days before death. Cox regression models were used to
examine the effects of newly diagnosed disease on death adjusted by sex, age, illness in the past
one year, living alone, days of hospitalization, and LTC usage in October 2011.

Results: The mean follow-up duration was 959 days for all subjects, 962 days for subjects without
newly diagnosed disease, and 696 days for subjects with newly diagnosed disease in October
2011. Male, older age, higher care needs level, more than 3 weeks’ facility care service use in
October 2011, and longer hospitalization days during the year before the registration month were
statistically significant regarding mortality of older adults. Living alone showed a negative
relationship to death. Except for acute myocardial infarction and femur fracture, all other illnesses
during the year before the registration month were related to older adults’ mortality. Cancer during
the year before the registration month was the strongest predictor of mortality in subjects, followed
by kidney failure, diabetes mellitus, pneumonia, heart failure, pneumonitis due to inhalation of
food and vomit, and dementia. Additionally, receiving general anesthesia during the past one year
before the registration month was negatively related to death. Among all newly diagnosed

diseases, bronchus or lung cancer showed the highest hazard ratio (HR: 8.59, 95% C.I.:5.64-
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13.09), followed by liver cancer; stomach or sigmoid colon or rectum cancer; pneumonitis due to
inhalation of food and vomit; pneumonia; heart failure; and cerebral infarction. Cancers were the
most prevalent causes of death regardless of previous year or newly diagnosed iliness. The C-
statistic of the model was higher than 0.7. Male, older age, higher care needs level, more than 3
weeks’ facility care service in October 2011, longer hospitalization days during the year before
the registration month, presence of cancer, and newly diagnosed diseases were associated with
a higher risk of death over a 3-year period. Among newly diagnosed diseases, cancer had a
higher impact on death compared to other variables, especially bronchus or lung cancer. A proper
assessment and screening to identify the problems or factors affecting LTC users’ health
conditions is important, as newly diagnosed diseases showed the influence on mortality prediction
given the relatively short life expectancy of LTC users once they were diagnosed with new
diseases.

Conclusion: This study established a model to predict mortality with high accuracy. After removing
service use variables such as LTC and healthcare use from the model, risk-adjusted mortality in
each region can be calculated as an outcome quality indicator of community integrated care
systems.

Disclosure of Interest: H.-R. Lin: None Declared, Y. Imanaka Grant / Research support from:
JSPS Grant-in-Aid for

Scientific Research (A) [16H02634].
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R\ Predicting mortality based on the database combining
health and long-term care: An indicator of quality in

) community integrated care systems

Huei-Ru Lin, Yuichi Imanaka
Department of Healthcare Economics and Quality Management / Graduate School of Medicine, School of Public Health, Kyoto University

Objective
This study aims to establish a model to predict mortality of community-dwelling older adults who receive long-term care (LTC) and healthcare services as
an outcome quality indicator.

Participants Data Analysis

* In a retrospective cohort study, the authors extracted data from all | ¢ RandomForest was used to measure the importance related to
subjects 65 years and older with history of using LTC services between mortality of the diagnosed illness and the newly diagnosed disease.
October 2010 and September 2011 in Kyoto prefecture, Japan. A Kaplan-Meier survival analysis was conducted to examine number of

 Subjects were tracked until September 2014. LTC insurance and National days before death.
Healthcare Insurance claims data were used to identify enrollees’ illnesses | ¢ Cox regression models were used to examine the effects of newly
and days of hospitalization during the registration period, and the newly diagnosed disease on death adjusted by sex, age, illness in the past
diagnosed disease and LTC use in the baseline month of October 2011. one year, living alone, days of hospitalization, and LTC use categories in

October 2011.
Results

e 84,417 samples were analyzed.

* The mean follow-up duration was 959 days for all subjects, 962 days for subjects without newly diagnosed disease, and 696 days for subjects with
newly diagnosed disease in October 2011.

 Male, older age, higher care needs level, more than 3 weeks’ facility care service in October 2011, longer hospitalization days during the year before
the registration month, presence of cancer, and newly diagnosed diseases were associated with a higher risk of death over a 3-year period.

* Living alone showed a negative relationship to death.

 Except for acute myocardial infarction and femur fracture, all other illnesses during the year before the registration month were related to older
adults” mortality. Cancer during the year before the registration month was the strongest predictor of mortality in subjects, followed by kidney failure,
diabetes mellitus, pneumonia, heart failure, pneumonitis due to inhalation of food and vomit, and dementia. Additionally, receiving general anesthesia
during the past one year before the registration month was negatively related to death.

* Among all newly diagnosed diseases, bronchus or lung cancer showed the highest hazard ratio, followed by liver cancer; Colorectal (stomach or
sigmoid colon or rectum) cancer; Aspiration pneumonitis (due to inhalation of food and vomit); pneumonia; heart failure; and cerebral infarction.
Cancers were the most prevalent causes of death regardless of previous year or newly diagnosed illness.

 The C-statistic of the model was 0.727 (95% confidence interval: 0.723-0.731).

Male - & 0 Day - A
Female 1 & 1-30 Days - it Aspiration Pneumonia { | +-
65-69 - 4 31-60 Days - it No LTC Service Used - A
70-74 - - 61-90 Days - Pt Pneumonia { |
75-79 - bt 91-180 Days - it =
Facility Care = 3 weeks - i
80-84 - g >180 Days - e Cerebral Infarction { |m4
85-89 - ==t Cancer - it
=90 - bty Kidney Failure - i) Facility Care > 3 weeks - " Heart Failure { | -
Support Required Level 1 1 Diabetes Mellitus - it
Support Required Level 2 | .4 Heart Failure - i Bronchus or Lung Cancer - ey
Care Needs Level 1 { = - - Only Home Care - e
Care Needs Level 2 - 4 Aspiration pneumonia - e Liver Cancer - —
Care Needs Level 3 “ Dementia - ™ T ol
Care Needs Level 4 - " General Anesthesia | Colorectal cancer | | t=—a—i
Care Needs Level 5 - 2 Living Alone m
0 1 2 3 4 5 O:6O.I81.01:21:41i61:82:02:22:42.6 0 2 0 2 4 6 8 1l0 1'2 14
Fig 1. Odds Ratio of characteristics  Fig 2. Odds Ratio of factors between  Fig 3. Odds Ratio of LTC service used Fig 4. Odds Ratio of newly diagnosed
in October 2011. October 2010 and September 2011.  in October 2011. disease in October 2011.
Discussion

* Since higher care needs level would indicate lower ADL, our result was in line with former study which implied ADL associated with death[1].

 The trend of days of hospitalization was same to former study that longer length of hospitalization days may imply older and had more comorbidities
to increase risk of mortality[2].

* This study demonstrated that cancer, pneumonia, heart failure, and cerebral infraction of newly diagnosed disease were related to mortality. Previous
study indicates that cardiovascular disease, cancer, diabetes mellitus and dementia lead to shorter survival in older adults [3]. We found that even the
ranking of diseases were different, community-dwelling older adults and LTC users were suffered from the same diseases related to death.

* The average length of stay for facility care was longer than 1 year [4], facility care service used no more than 3 weeks would imply to discharge.

Conclusion

* This study established a model to predict mortality of community-dwelling older adults with high accuracy.
* After removing service use variables such as LTC and healthcare use from the model, risk-adjusted mortality in each region can be
calculated as an outcome quality indicator of community integrated care systems.

Reference Conflict of Interest (COIl)
1.Sung, K., Predictive Factors associated with Death of Elderly in Nursing Homes. Asian Nursing Research, 2014. 8(2): p. 143-149. HR. Lin: Grant transportation fees from: The Japan
2.5ud, M., et al., Associations Between Short or Long Length of Stay and 30-Day Readmission and Mortality in Hospitalized Patients With Heart Failure. JACC Heart Fail, 2017. 5(8): p. 578-588. Foundation for Aging and Health.
3.Prince, M.J,, et al., The burden of disease in older people and implications for health policy and practice. Lancet, 2015. 385(9967): p. 549-62. Y. Imanaka: Grant / Research support from: JSPS Grant-
4.Department Minister’s Secretariat of Social Statistics Division Statistics and Information. Survey of Institutions and Establishments for Long-term Care for 2016. 2016 [cited 2018 5th in-Aid for Scientific Research (A) [16H02634].

September]; Available from: https://www.mhlw.go.jp/english/database/db-hss/dl/siel-2016-02.pdf. %
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