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X & YHR¥E] With regard to the management of medical resources, it has become clear that adherence to medication and moral hazard among patients are closely
related to clinical outcomes and have a significant impact not only on health behaviours but also on socioeconomic factors, including medical costs [10, 11]. Improvements
in medication adherence have been reported to reduce the economic burden as well as the burden of chronic disease on patients [12]. In addition, in the Japanese public
healthcare system, which is based on the premise of free access, there is a concern that overlapping examinations, which may lead to adverse events, are common and that
the associated increase in medical costs will also be a concern [13]. In addition, disease prevention is an intervention that reduces risk factors and overall costs [14-18]. In
contrast, adherence in a broad sense, including self-management and health literacy, may affect disease prevention behaviour and determine its success [19-21]. Moreover,
public health policy needs to regulate the fairness of the allocation of healthcare resources in order to avoid the exhaustion of limited shared finances due to random
consumption and the deterioration of the well-being and health of the entire population [22, 23]. Thus, it is desirable to develop a model for predicting the consumption of
medical resources based on behavioural indicators that reflect adherence and the moral hazards that affect patient choice and behaviour.
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Health Check-up Examination
Age, yrs.
Male sex, n (%)
Physical Examination
Height, cm
Weight, kg
BM]I, kg/m2
Waist, cm
Systolic BP, mmHg
Diastolic BP, mmHg
Lipid Profile
Triglycerides, mg/dL
HDL Cholesterol, mg/dL
LDL Cholesterol, mg/dL
Kidney Function
Serum Creatinine, mg/dL
Serum Uric Acid, mg/dL
eGFR, mL/min/1.73m?2
Blood Sugar
HbAlc (%)

follow-up period, months

/

S
S

68.3+9.9

29,994 (61.9)

160 £ 8.8
60+11.3
23.4+3.4
84.4+9.3
131.2+15.0
75.7+10.3

120.8+75.2
59.4+159
116.6 £29.3

09+0.8
54+14
69.2+17.1

59+0.8
36.1+8.8
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ERIFSHT:
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Index

Broad adherence score

1

2
3
4
5

Secondary prevention
Rehabilitation intensity
Guidance

PDC

Overlapping outpatient
visits

Overlapping clinical
laboratory and physiological
test

Medical attendance

Generic drug rate index

Age

Sex

Follow-up period

Constant term

Partial
regressio

coefficie
nt

-0.048
-0.250
-0.057
-0.057

0.028

0.012

0.001
-0.019
0.009
-0.509
0.051
3.421

Standard
partial
regression
coefficient

-0.241
-0.210
-0.144
-0.075

0.053

0.091

0.261
-0.016
0.032
-0.086
0.254

ShPRAesy e

F
value

3,820.6

2,740.7

1,413.1
366.3

116.4

343.1

4,460.5
17.7
56.6

518.8

3,207.9

1,249.7

p value

<0.001
<0.001
<0.001
<0.001

<0.001

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

e

SE

0.001
0.005
0.002
0.003

0.003

0.001

0.005
0.004
0.001
0.022
0.001
0.105

VIF

1.07
1.13
1.03
1.10

1.67

1.70

1.08
1.04
1.25
1.01

1.41
13
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® 50%F3 JLIR25%/75% D J1 >~ h A4 7 . Hosmer—Lemeshowiatik (0. 169) THRGIE

50%H Y FA TICKHREREREE (AUC) Index Cut-off
Cost: 75% Cost: 25%

10 - Deviance: Overall Model

p value <0.001 <0.001
VIF

0.8 7 Broad adherence score
1 Secondary prevention 1.0364 1.0906
2 06 - 2 Rehabilitation intensity 1.2010 1.0462
= 3 Guidance 1.0196 1.0140
& 4 PDC 1.1190 1.0890
% 0.4 - AUC: 0.889 5 gveriapp%ng o;tPatlieinl’c) visitts - 1.6915 1.6195
(95%Cl: 0.886 - 0.892) 6 | Querlapping clinical aboratory an 1726 | 15868
0.2 4 7 Medical attendance 1.0931 1.6284
8 Generic drug rate index 1.0899 1.0257
0.0 Age 1.2097 1.3259
. . . . . T Sex 1.0077 1.0162
10 08 06 04 02 00 Follow-up period 1.4900 2.1885

Specificity ROC

0.880% 0.896%

AUC (95% CI) (0.893—0.89? 1

(0.876-0.883) )
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A

ASHRO matched pair
Factor Low group = High group p value
L n=6154 n=6154
ASHROR A7 NDE W EEWVWEEDORMIL. Male sex, n (%) 4307 (70%) | 4279 (70%) 0.59%
BSFELULEDRBIETRICHEFHNEE Age, yrs. 69.15£7.06  69.05+6.16 0.397
7"-; %75 nu..\&) 5 ;hj—, (2% VS. 7% p <O 001) BMI, kg/m2 23.5+3.35 23.52 +3.49 0.783
’ Systolic BP, mmHg 132 +15 132 +16 0.629
SEETIZOURT « v BRI rgheetdco gl |74 | 17|
S € € © 09+08 09+08 0.490
HASHROR A7 DA v XLklk, 1.860 rsng/dlf (
. < . moking (1 = current
(95%CI 1.740-1 980/ P <0001) —c % -2 T* smoker, 0 = non- 02+04 02+£0.5 0.796
smoker)
Alcohol drinking, 22+0.8 2.2+0.9 0.899
weekly

All cause death, n (%) 123 (2%) 430 (7%) <0.001
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(Against ASHRO score)

36 months cumulative costs
Medical

Inpatient

Outpatient

Dispensing

Long-term care

Mean displacement for 36 months
BMI

Weight

Systolic BP

Triglycerides

LDL Cholesterol

HbA1lc

Serum Uric Acid

Serum Creatinine

eGFR

Level of long-term care required
Lifestyle Improvement (posture)

Recommendation for Examination
(Achievements)

(CHHRBAR AT 5

correlation
coefficient

0.427
0.373
0.230
0.117
-0.048

0.275
0.239
0.299
0.180
0.279
0.333
0.257
0.195
-0.285
0.029
-0.061

0.193

e

p value

<0.001
<0.001
<0.001
<0.01
0.288

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.524
0.920

<0.05
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ASHRO®D A7 (10527)

o BRFCHGIR DY A7 210 C T (-77. 8% ~+138.6%) T 5

(%)

A 3 75K AAF750E

A PR = el

100 -

2 HYE LY 7 HhE L

ase line I I -
-50
ER - TR

_77. 8 % ~ -100 ) -778 -58.2 -11.5 +68.5 +138.6
[0 = Score<2] [2 = Score < 4] [4 = Score< 6] [6 = Score < 8] [8 < Score< 10]
+138.6%

KD A KD A

@
=

Displacement of medical and long-term care
costs (%: as a proportion to the average)

Hierarchy of Adherence Score for Healthcare Resource Outcome
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e Phone: 03-5800-9523
e E-Mail: ttakura@m.u—tokyo. ac. jp

24



	アドヒアランス(健康関連行動)による���　臨床経済の長期予測モデルの開発���　- 医療ビッグデータとＡＩによる財政貢献を目指し -
	要約��１．なぜ検討をしたのか�　医療・介護保険財政がひっ迫し、社会保障の持続的な発展には、データサイエンスの応用やアドヒアランスに着目した新たなアプローチが不可欠��２．何を実施したのか�　アドヒアランス(行動変容)指標群を用いた医療・介護費用の予測モデル開発：�ビッグデータ（約700万人）とAI（ディープラーニング等）を活用��３．何を証明したのか�　開発したモデル（ASHRO）について、48か月間の生命予後、医療・介護費用、主な臨床指標の予測精度や判別能力を評価・証明し、スコアリング化��４．期待される活用策は�　医療・介護費用を予測する10段階のスコア（ASHROモデルで算出）：�行政担当者＝保険財政の管理、医療・介護者＝疾病予防の促進、に活用
	研究の背景
	国民皆保険の持続的な運営に必要なこと
	地域特性にそって主体的な管理も望まれる
	保険財政の管理ではアドヒアランスも重要
	アドヒアランスのコントロールと財政インパクト
	研究の成果
	アドヒアランス等で将来の医療・介護費を予測
	８つのアドヒアランスから3年以上後の状態予測
	説明変数（広義のアドヒアランス）
	対象集団
	予測モデルの頑健性
	予測モデルの検証（識別能と較正能）
	生命予後への感度（予測能）
	臨床指標の変位との関係
	ASHROのスコア（10ランク）
	ASHROの特徴
	ASHROの活用の概念
	今後の発展
	アドヒアランスをも包含したシステム論が重要
	インセンティブ設定やアドヒアランス研究へ貢献
	予防介入の個別化や勧奨効果の算定へ
	以上

