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[Es2 & V) $k#] 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.

10. Cleemput |, Kesteloot K, DeGeest S. A review of the literature on the economics of noncompliance. Room for methodological improvement. Health Policy 2002;59(1):65-94.

11. Robertson CT, Yuan A, Zhang W, Joiner K. Distinguishing moral hazard from access for high-cost healthcare under insurance. PLoS One 2020;15(4):e0231768.

12. Neiman AB, Ruppar T, Ho M, Garber L, Weidle PJ, Hong Y, et al. CDC Grand Rounds: Improving Medication Adherence for Chronic Disease Management — Innovations and Opportunities. MMWR Morb Mortal Wkly Rep. 2017;66(45):1248-1251.
13. Ministry of Health, Labour and Welfare, Health Insurance Bureau: Revision of the Basic Policy on Appropriate Medical Expenses Medical Expense Optimization Plan FY 2018-2023. https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-
okenkyoku/0000190972.pdf. Accessed (21/08/2020)

14. Schwappach DL, Boluarte TA, Suhrcke M. The economics of primary prevention of cardiovascular disease - a systematic review of economic evaluations. Cost Eff Resour Alloc. 2007;5:5.

15. Suhrcke M, Boluarte TA, Niessen L. A systematic review of economic evaluations of interventions to tackle cardiovascular disease in low- and middle-income countries. BMC Public Health 2012;12:2.

16. Korczak D, Dietl M, Steinhauser G. Effectiveness of programmes as part of primary prevention demonstrated on the example of cardiovascular diseases and the metabolic syndrome. GMS Health Technol Assess. 2011;7:Doc02.

17. Ekpu VU, Brown AK. The Economic Impact of Smoking and of Reducing Smoking Prevalence: Review of Evidence. Tob Use Insights 2015;8:1-35.

18. Takura T, Ebata-Kogure N, Goto Y, Kohzuki M, Nagayama M, Oikawa K, et al. Cost-Effectiveness of Cardiac Rehabilitation in Patients with Coronary Artery Disease: A Meta-Analysis. Cardiol Res Pract. 2019;1840894.

19. Rama K, Jayanti ACB. The antecedents of preventive health care behavior: An empirical study. J Acad Mark Sci. 1998;26:6-15.

20. Dellande S, Gilly MC, Graham JL. Gaining compliance and losing weight: the role of the service provider in health care services. J Mark. 2004;68(3):78-91.

21. Mékeléinen P, Vehvilainen-Julkunen K, Pietila AM. Rheumatoid arthritis patients' education - contents and methods. J Clin Nurs. 2007;16(11C):258-267.

22. Hassanally K. Overgrazing in general practice: the new Tragedy of the Commons. BrJ Gen Pract. 2015; 65(631):81.
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Health Check-up Examination

Age, yrs. 68.3£9.9
Male sex, n (%) 29,994 (61.9)
Physical Examination
Height, cm 160+ 8.8
Weight, kg 60+11.3
“ ‘J > —“ 9 BMI, kg/m2 234+34
4 m e Waist, cm 84.4+9.3
- fEIRes PRI (ICD10;100-99) - 9 70075 A Systolic BP, mmHg 131.2+15.0
(EHI; AIREED &H 5 E) Diastolic BP, mmHg 75.7£103
- =HA48H A T D ER FE A ' e s
o riglycerides, m 8+75.
(IDTHRFZHDIT) THXRE HDgLyCholesterosl;, mg/dL 59.4+159
: 48,456 A\ LDL Cholesterol, mg/dL 116.6 +29.3
Kidney Function
Serum Creatinine, mg/dL 09+0.8
Serum Uric Acid, mg/dL 54+1.4
eGFR, mL/min/1.73m? 69.2+17.1
Blood Sugar
HbA1c (%) 59+0.8
follow-up period, months 36.1+8.8

(H#8) Takura T, et al. BMC medicine. 2021
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> BEISONTIE. REFREH0.313. PEH0.001KHE - 7
Partla! Standard
regressio artial F
Index n partia pvalue | SE  VIF
. . regression = value
coefficie . .
coefficient
nt
Broad adherence score
1 Secondary prevention -0.048 -0.241 3,820.6  <0.001 | 0.001 | 1.07
2 Rehabilitation intensity -0.250 -0.210 2,740.7 = <0.001 0.005 1.13
3 | Guidance -0.057 -0.144 1,413.1 | <0.001 | 0.002 @ 1.03
4 PDC -0.057 -0.075 366.3 <0.001 @ 0.003 1.10
E @R 5 Si:iizlappmg outpatient | jrg 0053 | 1164 <0001 0003 167
N M= £y 1 < 1 Overlapping clinical
RE R =0313 (p 0.001) 6 laboratory and physiological ~ 0.012 0.091 343.1 = <0.001 @ 0.001 1.70
test

7 | Medical attendance 0.001 0.261 4,460.5 <0.001 | 0.005 @ 1.08
8 Generic drug rate index -0.019 -0.016 17.7 <0.001 @ 0.004 1.04
Age 0.009 0.032 56.6 <0.001 @ 0.001 @ 1.25
Sex -0.509 -0.086 518.8 <0.001 @ 0.022 1.01
Follow-up period 0.051 0.254 3,207.9 = <0.001 @ 0.001 | 1.41

Constant term 3.421 1,249.7  <0.001 @ 0.105

(HH81) Takura T, et al. BMC medicine. 2021
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50% 7 vk 7.|_ 2k é EZFE_:F#EF;_ (AUC) Index Cut-off
Cost: 75% Cost: 25%

Deviance: Overall Model

1.0 7
p value <0.001 <0.001
VIF

0.8 7 Broad adherence score
1 Secondary prevention 1.0364 1.0906
Py 0.6 - 2 Rehabilitation intensity 1.2010 1.0462
= 3 Guidance 1.0196 1.0140
E’ 4 PDC 1.1190 1.0890
% 0.4 AUC: 0.889 5 Overlapping outpatient visits 1.6915 1.6195

00 Overlapping clinical laboratory and
0 . _ pping y
(95 %Cl: 0.886 0.892) 6 physiological test 1.7246 1.5868
0.2 - 7 Medical attendance 1.0931 1.6284
8 Generic drug rate index 1.0899 1.0257
00 Age 1.2097 1.3259
T T T T T T Sex 1.0077 1.0162
10 08 06 04 02 00 Follow-up period 1.4900 2.1885
Specificity ROC
0.896%
=t 0.880%
Hosmer-LemeshowiE& : 0.169 AUC (95% CI) (0.876_0_;;83) (0.893-0.899

)
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FEBIRAEL L 72
ASHRO matched pair
Factor Low group = High group p value
- n=6154 n=6154
ASHROR A7 NE WV LEWEDORIZ. Male sex, n (%) 4307 (70%) | 4279 (70%) 0.596
3ELUEZOEREBRTREIZHEFEMNAE Age, yrs. 69.15+7.06 = 69.05+6.16 0.397
IBEMNREDH bNTF=(2% vs. 7%, p <0.001) BMI, kg/m2 235+3.35 | 2352349 0.783
Systolic BP, mmHg 132 +15 132 + 16 0.629
- s — igl i + + .
SEETEATRT v B e | et | e o
%ﬁﬁ-d_%) & QE %1ﬁ (yETI—_) ( -L-I--d_ Serum Creatinine, 09408 09408 0.490
HASHROR A7 DA v XLkIL. 1.860 Isng/OLL. o t . . '
. - . moking (1 = curren
(95%CI 1740'1980/ P <0001) T E -2 T‘ smoker, 0 = non- 02+04 0.2+0.5 0.796
smoker)
Alcohol drinking, 29408 294009 0.899
weekly o o ’
All cause death, n (%) 123 (2%) 430 (7%) <0.001

(HH81) Takura T, et al. BMC medicine. 2021
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[0 = Score < 2] [2 = Score<4] [4 = Score < 6] [6 = Score < 8] (8 = Score < 10]

Hierarchy of Adherence Score for Healthcare Resource Qutcome
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BHREREDASHRONDEHFE

- 1B#E L% %K - -0.016 (< 0.001) FE R

BREERMNF
ol W
1 HER®R? ASHRORX 7
Eﬁ%_ﬂ%% L“i
FERNNE
E:D CQASHRO/\Q:;#% AR () ASHRORZ7 : 0-10R 7—JL (OABRLGI0AEL)
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