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Functiqnal Life curve of highest
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Range of
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*Changes in external environment
can lower disability threshold
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National Health Insurance Premiums as a
Marker of Income
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Health Insurance Database. e
The Financial Burden Associated with _ B}
: A% RIABE VFo® 47 o7 BRF
Medical Costs among Childhood Cancer %2 %Z © 113 9260, 040(11 ).
8 Chae W 9020 Int J.Enwron Res Patl.ents apd Their Eam1hes Related to %;ﬂ_,;%(% 961.000 ~ 74.555.000 <),
Public Health. Their Socioeconomic Status: The - - o
Por G f National Health Insuran <1+ (75,556,000 ~ 122,370,000 €),
S;\slliaceec ive of National Hea surance w22 (199371.000 9 04,
Utilization patterns of traditional medicine , ; | . '
) ) 2 HIABTE V|08 U2 FF (23980°
in Taiwan and South Korea by = Hom e
g Huang 54518 PLOS One , . _ . nluh), 3k 53(23,980~41,730 9), H&
CW using national health insurance data in 241,730 9 2oz BHEI
2011.
Prevalence of Overweight and Income Gaps
. ' n 245 Districts of Korea: Comparison W TE olastel T FEE wA A
10 Kim I 2018 J Korean Med Sci. Using SES AN 5 R0 e M

the National Health Screening Database and
the Community Health Survey, 2009—2014.
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Comparison of District—level Smoking
Prevalence and Their Income Gaps from
Two National Databases: the National

. . HYEE ol &3sto] 7 fEE A JH
11 KimI 2018 J Korean Med Sci. Health Screening Database and the AES AALSty 5 RYR BF3
Community Health Survey in Korea, 2009 —
2014.
Diabetes, Frequency of Exercise, and
Shin . Mortality Over 12 Years: Analysis of the HIBE 7|+0% 0-2/3—4/5—-6/7—8/9—
12 WY 2018 J Korean Med Sci. National Health Insurance Service—Health 10 9] 5 7} 2 E&F3t
Screening (NHIS—HEALS) Database.
The association between socioeconomic
status and visual impairments among ALrE (HI57Y 319 1-3 &89 ¥
13 Sung H 2017  BMC Ophthalmol. primary glaucoma: the results from ﬂ a9 FaAb, AE (4-6 —rH)
Nationwide Korean National Health A257-10)9 37 A2 E53.
Insurance Cohort from 2004 to 2013
Factors Affecting the Incidence of
Hospitalized Pneumonia after Influenza QA Ao A 5 Hom HE
14 Byeon 9090 T Korean Med Sci Infection in Korea Using the National _]'oﬂ et A 5 —‘ér% %%%}i’
KH Health Insurance Research Database, o m TSI AE upe LR
2014—2018: Focusing on the Effect of I
Antiviral Therapy in the 2017 Flu Season.
M Prevalence and Socioeconomic Status of
15 Hong 2019  Neuroepidemiology Patients with Genetic Myopathy in Korea: gugoe ALY ARE 5
A Nationwide, Population—Based Study.
16 LimD 2020 HealthQualLife :zljtolgtlid ?ieféatae;p;ncetgiigti};l?{S:ea;Z the SRR olBErel JbE afmg mAR H
25E Aitsta 592 BT

QOutcomes.

national and district levels.
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Socioeconomic dependency and kidney

. lantati bility and out . AR EAL, FAD,
17 S Park 9021  J Nephrol rans.p antation accessibility and outcomes: A A 7kel 2 (U T}, BokAp) o] 2 o]
a nationwide observational cohort study in sagle ne
South Korea. e =
Incidence of Cerebral Palsy in Korea and b . 21 % H ool o] & Lo
18 Kim SW 2018  Yonsei Med J the Effect of Socioeconomic Status: A ii‘j}i i;j;f] 1 5wAeds AR
Population—Based Nationwide Study. R
The Effect of Socioeconomic Status on
Jeong Int J Environ Res All—Cause Maternal Mortality: A b oo Py
19 W 2020 Public Health. Nationwide Population—Based Cohort 4R A
Study.
Combined Effect of Income and Medication
Adherence on Mortality in Newly Treated  AZRIA7IYAE 5 EYZ Y571,
20 LeeH 2019 J Am Heart Assoc. Hypertension: Nationwide Study of 16 JagoFraAs B4 AL
Million Person—Years.
Oral health of high—cost patients and
. evaluation of oral health measures as 50 AR 253 (dsFoAFgA/EH A
21 Kim YJ. 2019 BMJ Open. predictors for high—cost patients in South 1 59/2—-55F29/6—9 F29/10 &%)
Korea: a population—based cohort study.
Income differences in screening, incidence,
Kang postoperative complications, and mortality HI8E o] &3ty 714 RS B3 7
22 HY 2020 BMC Cancer. of thyroid cancer in South Korea: a national A5& AAst1 5 E9=E EF3
population—based time trend study.
. o , NS (Cmgodraat, #HA4 1-4 39D,
93 JW Choi 9019 Int J Geriatr Poverty and suicide risk in older adults: A ZArEZ (5 o

Psychiatry

retrospective longitudinal cohort study.
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Socioeconomic determinants affecting the
access and utilization of depression care

24 Jeong S 2019 PLoS One e _ : AZRE7IIA e} JEFAFTAE EFE
services in immigrants: A population—
based study.
Factors influencing the incidence and
treatment of intracranial aneurysm and AFBHIYAE 5 B2 BF3hY,
25 WK Lee 2019 J Neurointerv Surg subarachnoid hemorrhage: time trends and &3 34 HFE 371819 6 71
socioeconomic disparities under an Wy B3
universal healthcare system.
Fibrilation Hased o Geographical Mo W 20 915 il ol
26 Lee SR 2018  Korean Circ J. e ) ) . TEA HFE F718t] & 21 7 HE=E
Distribution and Socioeconomic Status in B o= s
the Entire Korean Population. T
Disparities in Kidney Transplantation
Access among Korean Patients Initiating AR A7IAE 5 E9 =2 EFshy,
27 Y Choi 2017 Am J Nephrol Dialysis: A Population—Based Cohort Study 2EH 342 HFE F71519 6 71
Using National Health Insurance Data HERE Bk
(2003-2013).
Relationship between socioeconomic status
98 Shin J 9016 Medicine and mortality after femur fracture in a S FF 6 30%7HAD, Zﬁ?%(Sl_—
(Baltimore) Korean population aged 65 years and older: 70%), %<& (71— lOO%) R
Nationwide retrospective cohort study.
National dental policies and socio—
demographic factors affecting changes in
the incidence of periodontal treatments in 5E9Z Yy, HA 5 E8Yd= 559
29 Lee JH 2016 BMC Oral Health. Korean: A nationwide population—based TEAE E@’\]%

retrospective cohort study from 2002—
2013.
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Disparity in Accessibility to and Prognosis

of Kidney Transplantation According to AR AE 4 B2 EFshy,
30 S Park 2021 Transplantation Economic Inequality in South Korea: A lgwe FuA MFE F7ske] 570
Widening Gap After Expansion of Insurance W% F7F3
Coverage.
The effect of income level on all—cause AArE (BFA9FE2, a3Rd s 39
31 Y Choi 2021 Psychiatry mortality and suicide among patients using  30%v| %), ZA i’ﬁ%(?ﬂ%ifﬁi 30—59%),
Research antidepressants: A population—based FTIASAARIAF 60-89%),
cohort study. TAE(AZARIE 90% o) o7 BF3)
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w3 1 Aol A glgh vigl o], W A= T AT ARl A&
E U A AAA £ Uy ARRE FE FTES AW HEE 1089 FRE o
3ttt ek, HE AFelA] Tl BatE AR EPR FES 20389 ©elelA]
AA A5 Foe dgdsted & A7 g Ae®E 9 At (Seo and Ahn
2021). I8 ER, ¥ AFME A% B E9E MUY &5 59 g A%
% o] g3k Zlo] AAsitta AYztert
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Tol mEE A7 AF A ASo] A gAY A¥d A5HEY 15,0009
2 o] @tk (Jung, Kwon, and Nahm 2014) webA, 2 AgolA = 237512t
JF% AR aFo R ERete] mE A =3 oifiEe] o5 do]
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wAHE st R Faete]l A St 1A BE TRIAbelA, ATk Ak}
g A7k 7 Aol A AR de Afele s dEAe] 74t
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Hh, (Rawshani et al. 2018; Sehestedt et al. 2011) FEtE AT oAM= HEF
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and Kenny 1986). 121 %e dA4x&5e 1) wi/¥SE—-ZAxdWs: o

(mediator—outcome  confounding),  2) = HE - 7 H 9 A5 A
(exposure—mediator interaction), 3) FHWF 9 JFS wh= wjrfHS—

A2 e (mediator—outcome confounding affected by the exposure)
9 olfr witel HAFAQl Aol WA AHA maE IeiB kst
HAH7ME 4 Jua B st (Imai, Keele, and Tingley 2010; Richiardi,
Bellocco, and Zugna 2013; VanderWeele 2016). wabA, ol& FE3 4+ U=
HEARA A A A (Counterfactual framework) ol 7]%3 <3 w7} 4] (causal

mediation analysis) WHES AFESSTH 2 AFoAME FA nld 9y 29

o

o] &3t AERAS FAF =, o] Bl thE wAMAA AA HIHe 285
f18ll, Lange o] AR&d Wl 7FEA A (Weighting  Approach) B2
AFE-313YF (Lange, Vansteelandt, and Bekaert 2012).

zF wfsf BEAol  misfHSe]  wisR&E¥e]  H]E (mediation  proportion) <
VanderWeele and Vansteelandt 7} @ #H] S o]&3lo] -3k 218 wWgsto] thS3}

2o Aow 13k tH(VanderWeele and Vansteelandt 2010).

aHRNPE (qHRVNIE — 1)
(aHRNPE x aHRNIE — 1)

(aHR: adjusted Hazard Ratio, NDE: Natural Direct Effect, NIE: Natural Indirect Effect)
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B4 SAS dlEZeto]l= srol= WA 7.1 & AFESte] 3T

2A2E AARNI Fxovld 9F RAS o8 YEEMeM A7 m

z BAe  FdAXYEF(ICD-10 FE= 160, 161, 162)
§P4=EF (ICD-10 Z= 163) o tis] Yol = a3l

g Zaovld 98 B4 mdex de 2H 93 v)E (adjusted
hazard ratio, aHR) #& o]&43lo] 5] mE 18t a2 wHEF LA dist
710144 (Attributable Fraction, AF) & &lstitt. A4 W2 Takashima 5°]

o] &3 WS ARESFtH(Takashima et al. 2010). &4 o] A7 =k9t
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£ 3-1 A7 Bge) &5 53 BE Fo WFEY 958 54
Total High Income Middle Income Low Income MEdi,CEjﬂ Aid
Beneficiaries
N (%) N (%) N (%) N (%) N (%)
Total 213,526 100.0 75,824 100.0 67,986 100.0 57,587 100.0 12,129 100.0
Sex
Male 109,520 51.3 38,193 504 35,781 52.6 29,922 520 5624 464
Female 104,006  48.7 37,631 49.6 32,205 474 27,665 48.0 6,505 53.6
Age
18-39 years old 112,477 52.7 38,856 51.2 36,859 54.2 31,421 54.6 5341 440
40-59 years old 87,011 40.7 32,380 42.7 27,615 40.6 22,435  39.0 4,581 37.8
260 years old 14,038 6.6 4588 6.1 3512 52 3,731 6.5 2,207 182
Residential area
Seoul 46,479 21.8 18,437 24.3 13,547 199 12,887 224 1,608 13.3
Metropolitan 55,146 25.8 18,082 23.8 18,843 27.7 14,785 25.7 3,436 28.3
Gyeongi (near Seoul) 46,648 21.8 19,376  25.6 13,980 20.6 11,722 204 1,570 129
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Other

CCI

2 and more
Physical disability severity
None
Mild
Moderate and severe

Diagnosis of IHD

Diagnosis of CVD (except

stroke)

65,253  30.6 19,929 26.3 21,616
152,769 715 53,448 70.5 49,286
45,286 21.2 16,948 224 14,276
15,471 7.2 5,428 7.2 4,424
204,796  95.9 74,312 98.0 66,308
2,745 1.3 307 0.4 320
5,985 2.8 1,205 1.6 1,358
11,219 53 3,858 51 3,300
2,975 1.4 1,010 1.3 878

31.8

72.5

21.0

6.5

97.5

0.5

2.0

49

1.3

18,193

42,998

11,037

3,552

55,322

343

1,922

2,934

726

31.6

74.7

19.2

6.2

96.1

0.6

3.3

5.1

1.3

5,515

7,037

3,025

2,067

8,854

1,775

1,500

1,127

361

45.5

58.0

24.9

17.0

73.0

14.6

12.4

9.3

3.0

CCI: Charlson Comorbidity Index, IHD:

Ischemic Heart Disease, CVD: Cerebrovascular Disease
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fd

3-2 £55F] 2 wuse Aduse) B

Total High Income Middle Income Low Income Med1c'a 1 A¥d
Beneficiaries
N (%) N (%) N (%) N (%) N (%)
Number of diagnosis of MetS diseases
0 132,969 62.3 47,425 62.5 43,270 63.6 36,336 63.1 5,938 49.0
1 45,916 215 16,722 22.1 14,330 21.1 11,956 20.8 2,908 24.0
2 23,992 11.2 8,318 11.0 7,343 10.8 6,313 11.0 2,018 16.6
3 10,649 5.0 3,359 4.4 3,043 4.5 2,982 5.2 1,265 10.4
Diagnosis of HTN
31,422 14.7 10,406 13.7 9,581 14.1 8,646 15.0 2,789 23.0
Diagnosis of DM
27,464 12.9 9,082 12.0 8,260 12.1 7,479 13.0 2,643 21.8
Diagnosis of dyslipidemia
62,388 29.2 22,650 29.9 18,982 27.9 16,152 28.0 4,604 38.0
Stroke incidence
Total 4,589 2.1 1,304 1.7 1,281 1.9 1,236 2.1 768 6.3
Hemorrhagic 1,179 0.6 323 0.4 332 0.5 363 0.6 161 1.3
Ischemic 3,723 1.7 1,070 1.4 1,031 1.5 964 1.7 658 5.4

MetS: Metabolic Syndrome, HTN: Hypertension, DM: Diabetes Mellitus

MetS diseases: hypertension, diabetes mellitus, dyslipidemia
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Total(n) Diagnosis of disease(s) (n) Rate (%) Adjusted OR (95% CI)

Simultaneous diagnosis of MetS diseases (>2)

High income 75,824 11,677 154 Reference

Middle income 67,986 10,386 15.3 1.05 (1.02-1.08)

Low income 57,587 9,295 16.1 1.09 (1.05-1.12)

Medical Aid beneficiaries 12,129 3,283 27.1 1.39 (1.32-1.47)
Simultaneous diagnosis of MetS diseases (=3)

High income 75,824 3,359 4.4 Reference

Middle income 67,986 3,043 4.5 1.08 (1.03-1.14)

Low income 57,587 2,982 5.2 1.20 (1.14-1.27)

Medical Aid beneficiaries 12,129 1,265 10.4 1.50 (1.38-1.63)

MetS: Metabolic Syndrome, OR: odds ratio, CI: confidence interval
MetS diseases: hypertension, diabetes mellitus, dyslipidemia
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# 3-4 HEFT A dF F£ 6FAF AALA 2
Stroke Adjusted HR ~ Adjusted HR ~ Adjusted HR
Total(n) incidence Rate (%) model 1 model 2 model 3
(n) (95% CI) (95% CI) (95% CI)
High income 75,824 1,304 1.7 Reference Reference Reference
Middle income 67,986 1,281 1.9 1.16 (1.07-1.25)  1.15(1.07-1.25)  1.14 (1.05-1.23)
Low income 57,587 1,236 21 1.21 (1.12-1.31)  1.19 (1.10-1.29) 1.17 (1.08-1.26)
Medical Aid beneficiaries 12,129 768 6.3 1.75(1.59-1.93) 1.63 (1.48-1.80) 1.61 (1.46-1.78)
)

Simultaneous diagnosis of MetS diseases(>2)

Simultaneous diagnosis of MetS diseases(>3)

5.44 (5.10-5.80

450 (4.21-4.81)

MetS: Metabolic Syndrome, HR: hazard ratio, CI: confidence interval.

MetS diseases: hypertension, diabetes mellitus, dyslipidemia

Model 1: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, and diagnosis of cerebrovascular disease

(except stroke)

Model 2: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, diagnosis of cerebrovascular disease(except

stroke), and simultaneous diagnosis of MetS diseases (=2)

Model 3: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, diagnosis of cerebrovascular disease(except

stroke), and simultaneous diagnosis of MetS diseases (=3)
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(o] =
stroke Adjusted HR Adjusted HR Adjusted HR
Total(n) incidence(n) Rate (%) model 1 model 2 model 3
(95% CI) (95% CI) (95% CI)

High income 75,824 323 0.4 Reference Reference Reference
Middle income 67,986 332 0.5 1.18 (1.01-1.37) 1.17 (1.00-1.36) 1.16 (1.00-1.35)
Low income 57,587 363 0.6 1.46 (1.26-1.70) 1.44 (1.23-1.67) 1.42 (1.22-1.65)
Medical Aid beneficiaries 12,129 161 1.3 1.93 (1.56-2.38) 1.73 (1.40-2.13) 1.73 (1.40-2.14)

Diagnosis of 2 of chronic diseases 5.00 (4.41-5.67)

Diagnosis of 3 of chronic diseases 4.11 (3.56-4.73)

MetS: Metabolic Syndrome, HR: hazard ratio, CI: confidence interval.
MetS diseases: hypertension, diabetes mellitus, dyslipidemia

Model 1: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, and diagnosis of cerebrovascular disease
(except stroke)

Model 2: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, diagnosis of cerebrovascular disease(except
stroke), and simultaneous diagnosis of MetS diseases (>2)

Model 3: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, diagnosis of cerebrovascular disease(except
stroke), and simultaneous diagnosis of MetS diseases (=3)
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stroke Adjusted HR Adjusted HR Adjusted HR
Total(n) incidence(n) Rate (%) model 1 model 2 model 3
(95% CI) (95% CI) (95% CI)
High income 75,824 1,070 14 Reference Reference Reference
Middle income 67,986 1,031 1.5  1.15(1.05-1.25) 1.15 (1.05-1.25) 1.13 (1.03-1.23)
Low income 57,587 964 1.7  1.16 (1.06-1.26) 1.14 (1.04-1.24) 1.11 (1.02-1.21)
Medical Aid beneficiaries 12,129 658 54  1.77 (1.59-1.97) 1.61 (1.45-1.80) 1.59 (1.43-1.78)

Diagnosis of 2 of chronic diseases 5.61 (5.21-6.03)

Diagnosis of 3 of chronic diseases 4.46 (4.15-4.80)

MetS: Metabolic Syndrome, HR: hazard ratio, CI: confidence interval.
MetS diseases: hypertension, diabetes mellitus, dyslipidemia

Model 1: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, and diagnosis of cerebrovascular disease
(except stroke)

Model 2: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, diagnosis of cerebrovascular disease(except
stroke), and simultaneous diagnosis of MetS diseases (>2)

Model 3: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of ischemic heart disease, diagnosis of cerebrovascular disease(except
stroke), and simultaneous diagnosis of MetS diseases (=3)
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¥ 3-7 & WA A A A (Counterfactual framework) o]l 7] %3k 715X
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E 3-7 WAHEH AA 712E A W) Y A

Model A Model B
Income level Adjusted HR Mediation Adjusted HR Mediation
(95% CI) proportion (%) (95% CI) proportion (%)

High income Reference Reference

Middle income: natural direct effect 1.14 (1.09-1.18) 1.13 (1.09-1.18)

Low income: natural direct effect 1.18 (1.13-1.22) 1.16 (1.11-1.21)

Medical Aid beneficiaries: natural direct effect 1.56 (1.48-1.64) 1.59 (1.51-1.67)

Middle income: natural indirect effect 1.02 (0.98-1.06) 1.02 (0.98-1.06)

Low income: natural indirect effect 1.03 (0.99-1.07) 1.04 (1.00-1.08)

Medical Aid beneficiaries: natural indirect effect 1.13 (1.08-1.18) 26.6 1.10 (1.05-1.15) 21.1

HR: hazard ratio, CI: confidence interval

Model A: for diagnosis of two or more Metabolic Syndrome diseases; Model B: for diagnosis of three Metabolic Syndrome diseases

Each model was adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability status, diagnosis of ischemic heart disease, and diagnosis of cerebrovascular disease

(except stroke)
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Model A
Income level Adjusted Mediation Adjusted Mediation
HR(95% CI) proportion (%) HR(95% CI) proportion (%)

High income Reference Reference

Middle income: natural direct effect 1.15 (1.07-1.25) 1.15 (1.07-1.25)

Low income: natural direct effect 1.42 (1.31-1.53) 1.41 (1.30-1.52)

Medical Aid beneficiaries: natural direct effect 1.74 (1.56-1.93) 1.80 (1.62-2.00)

Middle income: natural indirect effect 1.02 (0.94-1.10) 1.01 (0.94-1.10)

Low income: natural indirect effect 1.03 (0.95-1.11) 1.03 (0.95-1.12)

Medical Aid beneficiaries: natural indirect effect 1.12 (1.03-1.21) 21.9 1.08 (1.00-1.17) 15.4

HR: hazard ratio, CI: confidence interval

Model A: for diagnosis of two or more Metabolic Syndrome diseases; Model B: for diagnosis of three Metabolic Syndrome diseases

Each model was adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability status, diagnosis of ischemic heart disease, and diagnosis of cerebrovascular disease

(except stroke)
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Model A Model B
Mediation
Income level Adjusted Mediation
Adj HR(95% CI i
HR(95% CI) proportion (%) djusted HRES% C1) pro}(’(f/’r)tlon
(o]
High income Reference Reference
Middle income: natural direct effect 1.13 (1.08-1.18) 1.12 (1.08-1.17)
Low income: natural direct effect 1.12 (1.07-1.17) 1.10 (1.06-1.15)
ical Ai ficiaries: 1
Medlca id beneficiaries: natura 1.59 (1.50-1.68) 1.60 (1.52-1.70)
direct effect
ddle i : lindi
Middle income: natural indirect 1.02 (0.97-1.07) 1.02 (0.97-1.07)
effect
Low income: natural indirect effect 1.03 (0.98-1.08) 1.04 (1.00-1.09)
. . ciaries: 1
Medical Aid beneficiaries: natura 1.13 (1.08-1.18) 26.1 1.11 (1.06-1.16) 21.8

indirect effect

HR: hazard ratio, CI: confidence interval

Model A: for diagnosis of two or more Metabolic Syndrome diseases; Model B: for diagnosis of three Metabolic Syndrome diseases

Each model was adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability status, diagnosis of ischemic heart disease, and diagnosis of cerebrovascular disease

(except stroke)
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# 3-10 & HEFT A e diEd &5 5o 7|9EE(AF,

ZAY38 S (E 3—-4 Model 2 9 adjusted HR)S o] &3to] AALsich &
Az ANA QAT 59.5%F A= AV AM didid= 7 & Lo
A7 duFo] FHEANME THEEST 1.7%, ALET 1.7%, 57

T2 0.9% Aot

¥ 3-10 7|9 E&(AF)

The prevalence
of exposure

Group Number of . adjusted o
cases in stud.y LR AF(%)
population
(%)
Employee 313,553 59.5 ) )
Self-employed and
Medical Aid Beneficiaries
High income 75,824 14.4 Reference -
Middle income 67,986 12.9 1.15 1.7
Low income 57,587 10.9 1.19 1.7
Medical Aid beneficiaries 12,129 2.3 1.63 0.9

HR: hazard ratio, AF: Attributable fraction
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Unmeasured Confounder

Confounder (
Lot Sex, S physical a
.~ Residential region ~. Family h
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P Mediator S
P : Hypertension i
A - v| 1 1 B -~ R
- - medication S N
4 - ~ ~
¥4 _ = "Moderator adherence Moderator « _ e
“ - : Age : Age ~ ~
Exposure L - ~ 4| Outcome
: Low income > : Stroke

= —v

Sse Mediator & Confounder E
Sy Diabetes mellitus, -
“~» Hyperlipidemia, -
Physical disability severity,
Higher CCI
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The total days’ supply of medication
The number of days between the first dispensing day and the last refills
(number of days in observation period)
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A

Income level

Total High Income Middle Income Low Income Medl,cél A,ld
Beneficiaries
N (%) N (%) N (%) N (%) N (%)

Total 26,312 100.0 9,593 100.0 7,449 100.0 6,471 100.0 2,799 100.0
Sex

Female 12,079 459 4,178 43.6 3,334 448 3,036 46.9 1,531 54.7
Age

18~49 years old 9,122 347 3,100 323 2,936 394 2,336 36.1 750 26.8

50~80 years old 17,190 65.3 6,493 677 4513 60.6 4,135 639 2,049 73.2
Residential area

Metropolitan 11,805 449 4,483 46.7 3,202 43.0 2,902 44.8 1,218 43.5

Urban 11,583 44.0 4,237 442 3,365 45.2 2,831 437 1,150 41.1

Rural 2,924 11.1 873 9.1 882 11.8 738 11.4 431 154
CCI

<2 8791 334 3,261 34.0 2,813 378 2,223 344 494 17.6

3~5 12,422 472 4,810 50.1 3,425 46.0 2,947 455 1,240 443

>6 5099 194 1,522 15.9 1,211  16.3 1,301 20.1 1,065 38.0
Physical disability severity

None 24,253  92.2 9,200 959 7,095 952 5968 922 1,990 71.1

Mild 470 1.8 47 0.5 47 0.6 64 1.0 312 11.1

Moderate and severe 1,589 6.0 346 3.6 307 4.1 439 6.8 497 17.8
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Diagnosis of DM
Diagnosis of dislipidemia

CMA
Good (250%)
Poor (<50%)
Stroke incidence
Total
Hemorrhagic

Ischemic

14,509

21,287

21,700
4,612

1,454
205
1,322

55.1

80.9

82.5
17.5

5.5
0.8
5.0

5,158

7,892

8,165
1,428

398
64
355

53.8

82.3

85.1
14.9

4.1
0.7
3.7

3,864

5,906

6,184
1,265

352
49
320

51.9

79.3

83.0
17.0

4.7
0.7
4.3

3,584

5,095

5,158
1,313

360
51
328

55.4

78.7

79.7
20.3

5.6
0.8
5.1

1,903

2,394

2,193
606

344
41
319

68.0

85.5

78.3
21.7

12.3
1.5
11.4

CCI: Charlson Comorbidity Index, DM: diabetes mellitus, CMA: Cumulative Medication Adherence
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®4-218~49 A 1S A= A 54
Income level
Total High Income Middle Income Low Income g/ii(iifiiilaiiei
N (%) N (%) N (%) N (%) N (%)

Total 9,122 100.0 3,100 100.0 2,936 100.0 2,336 100.0 750 100.0
Sex

Female 3,736 41.0 1,236 39.9 1,194 40.7 943 40.4 363 48.4
Residential area

Metropolitan 4,153 45.5 1,380 44.5 1,326 45.2 1,107 47.4 340 45.3

Urban 4,196 46 1,476 47.6 1,338 45.6 1,051 45.0 331 44.1

Rural 773 8.5 244 7.9 272 9.3 178 7.6 79 10.5
CCI

<2 5,492 60.2 1,913 61.7 1,854 63.1 1,406 60.2 319 42.5

3~5 3,146 34.5 1,084 35.0 946 322 788 33.7 328 43.7

26 484 5.3 103 3.3 136 4.6 142 6.1 103 13.7
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Physical disability severity
None
Mild
Moderate and severe

Diagnosis of DM

Diagnosis of dislipidemia

CMA
Good (250%)
Poor (<50%)
Stroke incidence
Total

Hemorrhagic

Ischemic

8,537 93.6 3,001 96.8 2,854
169 1.9 15 0.5 11
416 4.6 84 2.7 71

4,338 47.6 1,401 45.2 1,341

7,192 78.8 2,472 79.7 2,273

7,156 78.4 2,538 81.9 2,301

1,966 21.6 562 18.1 635
247 2.7 63 2.0 70

52 0.6 12 0.4 10
210 2.3 53 1.7 62

97.2

0.4

24

45.7

774

78.4

21.6

24

0.3
2.1

2,181
30

125

1,123

1,804

1,738

598

72

18
63

93.4

1.3

54

48.1

77.2

744

25.6

3.1

0.8
2.7

501

113

136

473

643

579

171

42

12
32

66.8

15.1

18.1

63.1

85.7

77.2

22.8

5.6

1.6
4.3

CCI: Charlson Comorbidity Index, DM:

diabetes mellitus, CMA: Cumulative Medication Adherence
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E 4-350-80A41 ¥} FAE9 954 54

Income level

Total High Income Middle Income Low Income g/ii(iifiiilaiiei
N (%) N (%) N (%) N (%) N (%)

Total 17,190 100.0 6,493 100.0 4,513 100.0 4,135 100.0 2,049 100.0
Sex

Female 8,343 48.5 2,942 45.3 2,140 47.4 2,093 50.6 1,168 57.0
Residential area

Metropolitan 7,652 44.5 3,103 47.8 1,876 41.6 1,795 43.4 878 42.9

Urban 7,387 43.0 2,761 42.5 2,027 44.9 1,780 43.0 819 40.0

Rural 2,151 12.5 629 9.7 610 13.5 560 13.5 352 17.2
CCI

<2 3,299 19.2 1,348 20.8 959 21.2 817 19.8 175 8.5

3~5 9,276 54.0 3,726 57.4 2,479 54.9 2,159 52.2 912 44.5

26 4,615 26.8 1,419 21.9 1,075 23.8 1,159 28.0 962 46.9
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Physical disability severity
None
Mild
Moderate and severe

Diagnosis of DM

Diagnosis of dislipidemia

CMA
Good (250%)
Poor (<50%)
Stroke incidence
Total

Hemorrhagic

Ischemic

15,716 914 6,199 95.5 4,241
301 1.8 32 0.5 36
1,173 6.8 262 4.0 236
10,171 59.2 3,757 57.9 2,523
14,095 82.0 5,420 83.5 3,633
14,544 84.6 5,627 86.7 3,883
2,646 15.4 866 13.3 630
1,207 7.0 335 52 282
153 0.9 52 0.8 39
1,112 6.5 302 4.7 258

94.0

0.8

52

55.9

80.5

86.0

14.0

6.2

0.9
5.7

3,787
34

314

2,461

3,291

3,420

715

288

33
265

91.6

0.8

7.6

59.5

79.6

82.7

17.3

7.0

0.8
6.4

1,489
199

361

1,430

1,751

1,614

435

302

29
287

72.7

9.7

17.6

69.8

85.5

78.8

21.2

14.7

14
14.0

CCI: Charlson Comorbidity Index, DM:

diabetes mellitus, CMA: Cumulative Medication Adherence
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1.31-1.70), f&wolsFwA= 1.30 W (95% CI: 1.06-1.61)%, A2530]
due Al wE § xS A9 =g Hlth 50 Al ol delA =

9/]

o
kil

FTHARESTS FYst AolE HolA] Ytorn, HAALEFTES L Fok
f38lo] 1.35 Hl (95% CI: 1.21-1.50), 9839 FaA= 1.66 H (95% CIL:

1.45-1.91) =9t}

¥ 4-4 U2 Sokeg T B3 Oy 2X2Y 784 A
Hypertension =~ CMA Rate adjusted OR
Patients (n)  <50% (n) (%) (95% CI)
Age<50
High income 3,100 562 18.1 Reference
Middle income 2,936 635 21.6  1.22(1.08-1.39)
Low income 2,336 598 256 1.49(1.31-1.70)
Medical Aid beneficiaries 750 171 22.8 1.30 (1.06-1.61)
Age>50
High income 6,493 866 13.3 Reference
Middle income 4,513 630 14.0 1.04 (0.93-1.16)
Low income 4,135 715 17.3  1.35(1.21-1.50)
Medical Aid beneficiaries 2,049 435 21.2  1.66 (1.45-1.91)

CMA: Cumulative Medication Adherence, OR: odds ratio, CI: confidence interval
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1.66-3.90) &% L2 fIdol xkth 50 Al o] el
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1.03-1.42) ; A425% aHR 1.24 (95% CI: 1.06—1.46);

aHR 1.21 (95% CL:

AAH,

=
T

2 oM Ko

=Rzl

" A aHR 1.93 (95% CI: 1.63—2.28)). &4

PN
T

SRAa

v -

18—-49

)

1.04—-1.81) =o]#Rt, 50—80 A=

1.37 9 (95% CI:

Aol gl (aHR 0.99; 95% CI: 0.86—1.15).
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L=

F2 EAPEY AN 2

Hypertension ' S’Eroke Model 1 Model 2
Patients (n) Stroke (n) incidence adjusted HR adjusted HR
Rate (%) (95% CI) (95% CI)

Age<50

High income 3,100 63 2.0 Reference Reference

Middle income 2,936 70 24 1.24(0.88-1.75) 1.23 (0.87-1.73)

Low income 2,336 72 31 1.65(1.17-2.32) 1.61 (1.15-2.27)

Medical Aid beneficiaries 750 42 5.6  2.58(1.69-3.96) 2.55 (1.66-3.90)

Poor medication adherence - 1.37 (1.04-1.81)
Age>50

High income 6,493 335 5.2 Reference Reference

Middle income 4,513 282 6.2  1.21(1.03-1.42) 1.21 (1.03-1.42

Low income 4,135 288 7.0  1.24 (1.06-1.46)

Medical Aid beneficiaries 2,049 302 14.7

Poor medication adherence

1.92 (1.63-2.28) 1.93 (1.63-2.28

)
1.24 (1.06-1.46)
)
0.99 (0.86-1.15)

HR: hazard ratio, CI: confidence interval.
Model 1: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of diabetes mellitus, and diagnosis of dyslipidemia
Model 2: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of diabetes mellitus diagnosis of dyslipidemia, and poor medication

adherence

71



22!

1

T

t}. Model # Model2 ¢ Az}

==
i

2.40 9] (95% CI: 1.49-3.85) ¥&%

B

Hof

| —

s

=

=

2R

1-5 © ARew n%
e Adol gk et

(95% CI: 1.19-2.48), g a2

)

=

ol A

_io

i
X9

pj

Atk 50 Al olFelME B

O] A]

=
AL

ofpy

X

A =rom,

¢}

)

o

-

72

MEF WA %ol

A

a s

A5So]



E 4-6 I HEFT A U F£ 6EHAA

29 HARA A3

Hypertension  Ischemic . S’Eroke Model ! Model 2
. incidence adjusted HR adjusted HR
patients (n) stroke (n) rate (%) (95% CI) (95% CI)

Age<b0

High income 3,100 53 1.7 Reference Reference

Middle income 2,936 62 21 1.32(0.91-1.90) 1.31 (0.90-1.89)

Low income 2,336 63 27 1.74(1.21-2.51) 1.72 (1.19-2.48)

Medical Aid beneficiaries 750 32 43 243 (1.51-3.89) 2.40 (1.49-3.85)

Poor medication adherence 1.26 (0.93-1.72)
Age>50

High income 6,493 302 4.7 Reference Reference

Middle income 4,513 258 57  1.23(1.04-1.45) 1.23 (1.04-1.45)

Low income 4,135 265 6.4 1.26 (1.07-1.49) 1.26 (1.07-1.49)

Medical Aid beneficiaries 2,049 287 140  1.98 (1.67-2.36) 1.99 (1.67-2.37)

Poor medication adherence 0.96 (0.82-1.12)

HR: hazard ratio, CI: confidence interval.
Model 1: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of diabetes mellitus, and diagnosis of dyslipidemia
Model 2: adjusted for age, sex, residential area, Charlson Comorbidity Index, physical disability severity, diagnosis of diabetes mellitus diagnosis of dyslipidemia, and poor medication

adherence
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E 4-7 & RARAEA A A (Counterfactual framework) o] 7] &8 7
AL A3 wil #A Aol o] A3 EE ASATAAN FokEs
7} & ¥} (natural indirect effects) = F2ekA] & Ao E YEFRTH

WA 2 A3

¥ 4-7 ¥WRAIAA AA (Counterfactual framework) el 71%3 7153 A AF

Income level

adjusted HR

Age<50

High income

Middle income: natural direct effect

Low income: natural direct effect

Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect

Low income: natural indirect effect

Medical Aid beneficiaries: natural indirect effect

Age>50

High income

Middle income: natural direct effect

Low income: natural direct effect

Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect

Low income: natural indirect effect

Medical Aid beneficiaries: natural indirect effect

Reference
1.23 (1.04-1.46)
1.60 (1.35-1.90)
2.55 (2.06-3.16)
1.01 (0.85-1.21)
1.02 (0.86-1.22)
1.02 (0.85-1.21)

Reference
1.22 (1.12-1.32)
1.24 (1.15-1.35)
1.93 (1.77-2.10)
1.00 (0.92-1.08)
1.00 (0.92-1.08)
1.00 (0.92-1.08)

HR: hazard ratio, CI: confidence interval.
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i 4-82 39 HET DA tiE A3 vzl 24 Adfeltt. £4 A3

BEE A2E5EASOAM FokeSw9 iyl E&F (natural indirect effects)s 2 3HA4

® 4-8 JEA HEF

WA g 7SR HE A WA B4 A3

Income level

adjusted HR

Age<50

High income

Middle income: natural direct effect

Low income: natural direct effect

Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect

Low income: natural indirect effect

Medical Aid beneficiaries: natural indirect effect

Age>50

High income

Middle income: natural direct effect

Low income: natural direct effect

Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect

Low income: natural indirect effect

Medical Aid beneficiaries: natural indirect effect

Reference
1.30 (1.08-1.56)
1.69 (1.41-2.03)
2.40 (1.90-3.04)
1.01 (0.83-1.22)
1.02 (0.84-1.23)
1.01 (0.83-1.22)

Reference
1.23 (1.13-1.34)
1.26 (1.16-1.37)
1.98 (1.81-2.17)
1.00 (0.92-1.09)
1.00 (0.92-1.09)
1.00 (0.92-1.08)

HR: hazard ratio, CI: confidence interval.
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Mad ASAE F4

40.0% Rt} 4 43 25 25AF AN TS5 59 w7l &3 (natural indirect

E 4-9 ©9F A W A¥EH 9 JS5YHE BAE 1

A% 24 A

Income level

adjusted HR

Age<50
High income
Middle income: natural direct effect
Low income: natural direct effect
Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect
Low income: natural indirect effect
Medical Aid beneficiaries: natural indirect effect

Age>50
High income
Middle income: natural direct effect
Low income: natural direct effect
Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect
Low income: natural indirect effect
Medical Aid beneficiaries: natural indirect effect

Reference
1.21 (1.14-1.28)
1.56 (1.48-1.65)
2.55 (2.38-2.73)
1.01 (0.96-1.07)
1.02 (0.97-1.08)
1.01 (0.96-1.07)

Reference
1.20(1.17-1.23)
1.22(1.19-1.25)
1.85(1.80-1.90)
1.00(0.98-1.03)
1.00(0.97-1.03)
1.00(0.97-1.02)

HR: hazard ratio, CI: confidence interval.
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2 91E1E (Model 2 9] adjusted HR)& o]&3te] AXtatSivh. 159 60.9%%
AA sk A7FAl deiM e 72 ¢ fisled, ATEAgE R
FHAIM = 50 Al vRkelM FA5F 0.8%, AxST 1.3%, dEH FHEA
0.7%A3L, 50—-80 AlME FHA5F 1.2%, AL5S 1.2%, JA5dF9 F34

1.4%%)

E 4-1018-80A 8 FE E§ A 7|9 EE(AF)

The prevalence

Group Number of  of exposure adjusted o
i AF(%)
cases in study HR
population (%)
Employee 40,932 60.9 h h
Self-employed and
Medical Aid Beneficiaries
<50 years old
High income 3,100 4.6 Reference
Middle income 2,936 4.4 1.23 0.8
Low income 2,336 3.5 1.61 1.3
Medical Aid beneficiaries 750 1.1 2.55 0.7
>50 years old
High income 6,493 9.7 Reference -
Middle income 4513 6.7 1.21 1.2
Low income 4,135 6.1 1.24 1.2
Medical Aid beneficiaries 2,049 3.0 1.93 1.4

HR: hazard ratio, AF: attributable fraction
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Oza et al. 2017) ©°] A7 A¥+= S AdFHAM L5072 A% HEF
AxE Zo]7] S5 wEo] Aesite Zle Holer
A Ay, 18-49 AMolA HHHFRD 25AFH wAHF FoFed R
A= Foetda, SHHFe) Aaed] HEF DAY dAE Fosiln =8
sl Ay W] dAE Fosilt a8y Fokee R wivlaEde
frefshA] > Aoz yekntth ojdd AUt v dARloxEs A, AAE
ForS = i) g8t A gor g Ayl Fo5HA A UElES 5 Tk
=A, TS E @Y wiiA (single mediator)® RS # AT 4
2y g RS s v/l d (multiple—mediation model) & &3l U
Z Aol w7 wie] FokeEe wivl a3t AABE RS TheAdol At
719 ATelM, SS9l CHRNAS—-A3 Fdxel Azl w9l ¥
AFoA, FAS dY wi7fA (single mediator) & 7FE3IR S W= A w7l
237 5%l =R o, tF i EEE o] &skils Wy Sde % wi
a7 18%7FHA SAEHSATH (Wang et al. 2012) AA, ¥ AFto|A AArst
FokrsEe T4 VIR wjbY FekesRd HAwelRE, FHVIRbESE
Fokrs Rl WEol dFE wHE JheAel An oW AFAES AR
sEo wWE WEs TS EFSHA Foke dAelAde Wil Aol AsE
7Fe/del vt T3kl th (Groeniger and Burdorf 2020)
W ATrell A AR 13 wizi A AE AR o wivla s S
A¥E vlu A48 Hokth (Appendix table 6) 18—49 AlolA, AAL5Z A
Foree el wiZ)h &3k folekd, izl wlEo] 20.6%= FAHEHIUC 1o
WAL A A Al 7] Zste] EASEE W Al 1w B Fokesl] wivl &=
FolekA ok Zor yeetn I o=, Wl AMeEdd ZAE, o
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o] o}l Atk HEF2] el AolA FUg A A AA BB ol TASTE AR
2 oz ol A ¢}l (Bray et al. 2018; Jaja et al. 2013; Iain J Marshall et al.
2015; Zhou et al. 2006) ¥ =HET FAS> HET T AL, FiT, YT
2 pA3t} (Langhorne et al. 2000; Oza et al. 2017) ¥ EF3 22 A% 249

ol v FAES TF HA Ax A AHS A VA ARG HYE

Bew s, ol AAH YR GBS wob A5 & Ak weh] ¥EF
Ao ABFAA A9 EE RS FEES MEF F PH An A Fo@
9% aqol @ 5 ek

71E9] oy AFso] HEFT AR A HEFT F U AIeA AL
AAA ALl o3t Ax7F Q&S B sk th(Kapral et al. 2012; Langagergaard
et al. 2011; Wang et al. 2019). gln}= A =9l 7|6k Ao, A5 9 Fojjel
AaTe HEST s A5 S8 Aol Sl o] vE HES AR
o] s W3kt (Kapral et al. 2012). o] Aol A, Aol = gkate] vls) A
AAE ) A7 HES B F 309 2 19 FH OAFEY flde] ¥ HSkv A3
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Index (CCD)) (=2, 3-5, or >5)], HEF2 F+F(F8A, 1€, =), 49+ A
HA HEF DA A% 1 AE5EE
CCl= HES WA A 29 sk A87]5 48] ICD-10 ZE=5 A
g3}y A4St (Thygesen et al. 2011)

= TA oA ARSSE A o] o]+ Appendix tablel oA <13 4 it}

A 24

S|

= d

o H]

e o NE W wRgR sk sHEd-vielol

e
I
ftlo

(Kaplan—Meier method) WH¥ S AFg3slo] o4 AwW3st ws WS (confounding

factors) & RAgstd, A7IIA WFek Aq7iia/ s gwo s W5l dE,

25 5o uE AE 34 (Survival curves) g IR FA7FAAY] A=
Sk} HQlo] AFimgAIAl HFGARIA] o F- = BAYsIAT 4 v Ad 3]
B8 F3sl7] Aol scaled Schoenfeld residualsell 7]14bste] nvld 98 714

(proportional hazard assumption)S H7}et9ith A4 72 Fo A= o] 7}A
o] TFHUY] WEel(p = 0.89), thAZ =24 HHSAH Ede A48T 5 AU
aeEu, AG7RAY sl FaA AFeA = vlE A 7HEo] F5HA &S
Y = 0.05). BlE 919 7Hdo] TFHA k2 w, Cox 3|7 42 #4443 4

= AEshH, vE $A4 Whle 488k olE 558 4 3tk (Lindholt et al.
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2005; Persson 2002; Z. Zhang et al. 2018) ¥ oA 3+= Lindholt7} AFEJ W

WH S Mg of WHE A HEF o)F AL J0E B, 247
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analyses)= T 33l= Zo|t}. (Lindholt et al. 2005)

tr
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| ohs] HEE g 22X A" 37 4 (multinomial logistic regression
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hazard ratio, aHR) % SFEAAEH 3|FEHoA E2 2L=H]E o] &3}
a5l e AA HEFT SS9 APl did 7]oEE (Attributable

Fraction, AF)E &Ittt AAF WS Takashima S°] ©o]&3 WHS

A5k th. (Takashima et al. 2010)

Z7 B4 SAS Enterprise Guide W& 7.1(SAS Institute Inc.,

NC, USA.) Y R A2 E 9o (The R Foundation, Vienna, Austria) =
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of &3 A= 3,948Wo®, A 7d FARB/AHJCW, F 13,527 <Ad

(person—year) % %25},

£ 5-128 ARG AAdA/ B SEAY &

ly

of uwZ

M\

PN
T
Fo W55 A%H RIS wolzth U4 B4 ulgol, A7 WFelA

5 (56.0%) o2 ZAF=E FUIEh wbd, #97

-

rir
!ﬂ
.llﬂ
ofj
o
o
o
R
=2
2
P>
|t

PR/ mF FEA MM e 1255 (54.9%) M AL55(43.0%), A%

o FFAZ(42.3%) 0.7 242 FA Ao n]Lo] dolxth X A7elA/o®

o] vl &o] AAEZFAAE 61.0%, dEaol FaAtelds 64.1%A 0k =3, A9
7FIA 575 A HFelA 250 $S4% Charlson RFESAF7F =9k
t}. Charlson &RFAZX|GF7F 6 o] 4]l A7t AA4A5F9 HS 48.6%, =559
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E 5-1 447104 WF gAY 48

3

S

Middle-
Total High-income Low-income
income

Total n(%) 7720 (100) 2534 (100) 2964 (100) 2222 (100)
Gender n(%)

Male 4109 (53.2) 1268 (50.0) 1596 (53.9) 1245 (56.0)

Female 3611 (46.8) 1266 (50.0) 1368 (46.1) 977 (44.0)
Age n(%)

18-44 years 694 (9.0) 167 (6.6) 304 (10.3) 223 (10.0)

45-64 years 2715 (35.2) 573 (22.6) 1055 (35.6) 1087 (48.9)

65-80 years 3303 (42.8) 1305 (51.5) 1290 (43.5) 708 (31.9)

>80 years 1008 (13.0) 489 (19.3) 315 (10.6) 204 (9.2)
Physical Disability Status n(%)

Severe 164 (2.1) 63 (2.5) 65 (2.2) 36 (1.6)

Mild 701 (9.1) 225 (8.9) 286 (9.7) 190 (8.6)

None 6855 (88.8) 2246 (88.6) 2613 (88.1) 1996 (89.8)
Living Location n(%)

Rural 1030 (13.3) 373 (14.7) 426 (14.4) 231 (10.4)

Urban 3390 (43.9) 1080 (42.6) 1296 (43.7) 1014 (45.6)

Metropolitan 3300 (42.7) 1081 (42.7) 1242 (41.9) 977 (44.0)
Visited ED n(%)

Rural 226 (2.9) 85 (3.3) 98 (3.3) 43 (1.9)

Urban 3462 (44.9) 1117 (44.1) 1341 (45.2) 1004 (45.2)
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Metropolitan

4032 (52.2)

1332 (52.6)

Incidence Year of Initial Stroke Event n(%)

2004-2006
2007-2010
2011-2014

CCIn(%)

Type of the Stroke n(%)

Haemorrhagic
Ischemic

Mixed

1856 (24.0)
3023 (39.2)

2841 (36.8)

1375 (17.8)
2921 (37.8)

3424 (44.4)

2132 (27.6)
5331 (69.1)

257 (3.3)

Visited Hospital Level n(%)

Primary

Secondary

Tertiary
Clinical =~ Outcome
n(%)

Survived

Died

430 (5.6)
4035 (52.3)

3255 (42.1)

5225 (67.7)

2495 (32.3)

601 (23.7)
995 (39.3)

938 (37.0)

328 (12.9)
839 (33.1)

1367 (54.0)

629 (24.8)
1827 (72.1)

78 (3.1)

150 (5.9)
1288 (50.8)

1096 (43.3)

1605 (63.3)

929 (36.7)

1525 (51.5)

727 (24.5)
1192 (40.2)

1045 (35.3)

539 (18.2)
1176 (39.7)

1249 (42.1)

818 (27.6)
2048 (69.1)

98 (3.3)

161 (5.4)
1530 (51.6)

1273 (43.0)

2021 (68.2)

943 (31.8)

1175 (52.9)

528 (23.8)
836 (37.6)

858 (38.6)

508 (22.9)
906 (40.8)

808 (36.3)

685 (30.8)
1456 (65.5)

81 (3.7)

119 (5.3)
1217 (54.8)

886 (39.9)

1599 (72.0)

623 (28.0)

ED, Emergency Department; CCI, Charlson Comorbidity Index

90



® 5-2 AGAYRY/A B FAFFA WA IR G5 24

High- Middle- Low-  Medical Aid
Total
income income income  beneficiaries
Total n(%) 3948 (100) 799 (100) 1826 (100) 553 (100) 770 (100)
Gender n(%)
Male 2074 (52.5) 439 (54.9) 1071 (58.7) 238 (43.0) 326 (42.3)
Female 1874 (47.5) 360 (45.1) 755(41.4) 315(57.0) 444 (57.7)
Age n(%)
18-44 years 362 (9.2) 70(8.8) 195(10.7)  51(9.2) 46 (6.0)

45-64 years 1563 (39.6) 352 (44.1) 815 (44.6) 165(29.8) 231 (30.0)
65-80 years 1517 (38.4) 295 (36.9) 652 (35.7) 226 (40.9) 344 (44.7)
> 80 years 506 (12.8) 82(10.3) 164 (9.0) 111 (20.1) 149 (19.4)

Physical Disability Status n(%)

Severe 166 (4.2) 14 (1.8) 40 (2.2) 24 (4.3) 88 (11.4)
Mild 453 (11.5) 63 (7.9) 164 (9) 65 (11.8) 161 (20.9)
None 3329 (84.3) 722 (90.4) 1622 (88.8) 464 (83.9) 521 (67.7)
Living Location
n(%)
Rural 621 (15.7)  79(9.9) 302 (16.5) 109 (19.7) 131(17.0)
Urban 1695 (42.9) 336 (42.1) 786 (43) 233(42.1) 340 (44.2)

Metropolitan ~ 1632 (41.3) 384 (48.1) 738 (40.4) 211(38.2) 299 (38.8)
Visited ED n(%)
Rural 155 (3.9) 16 (2.0) 68 (3.7) 33 (6.0) 38 (4.9)
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Urban 1800 (45.6)

Metropolitan 1993 (50.5)

315 (39.4)

468 (58.6)

Incidence Year of Initial Stroke Event n(%)

2008-2010 1890 (47.9)

2011-2014 2058 (52.1)
CCI n(%)

0-2 698 (17.7)

3-5 1427 (36.1)

>6 1823 (46.2)

Type of the Stroke n(%)

Haemorrhagic 1194 (30.2)
Ischemic 2621 (66.4)
Mixed 133 (3.4)

Visited Hospital Level n(%)

Primary 253 (6.4)
Secondary 2240 (56.7)
Tertiary 1455 (36.9)

Clinical Outcome
n(%)
Survived 2611 (66.1)

Died 1337 (33.9)

376 (47.1)

423 (52.9)

154 (19.3)
308 (38.5)

337 (42.2)

238 (29.8)
541 (67.7)

20 (2.5)

38 (4.8)
382 (47.8)

379 (47.4)

599 (75.0)

200 (25.0)

856 (46.9)

902 (49.4)

828 (45.3)

998 (54.7)

399 (21.9)
694 (38.0)

733 (40.1)

613 (33.6)
1145 (62.7)

68 (3.7)

108 (5.9)
1033 (56.6)

685 (37.5)

1286 (70.4)

540 (29.6)

260 (47.0)

260 (47.0)

261 (47.2)

292 (52.8)

85 (15.4)
199 (36.0)

269 (48.6)

160 (28.9)
369 (66.7)

24 (4.3)

37 (6.7)
345 (62.4)

171 (30.9)

324 (58.6)

229 (41.4)

369 (47.9)

363 (47.1)

425 (55.2)

345 (44.8)

60 (7.8)
226 (29.4)

484 (62.9)

183 (23.8)
566 (73.5)

21 (2.7)

70 (9.1)
480 (62.3)

220 (28.6)

402 (52.2)

368 (47.8)

ED, Emergency Department; CCI, Charlson Comorbidity Index
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£ 5-3 3PIIA BF 294 HEF 849 994 54
Income level
Total High-income Middle-income Low-income
N % N % N % N %
Total 2,389 100.0 707 100.0 916 100.0 766 100.0
Gender
Male 1,240 51.9 370 52.3 476 52.0 394 51.4
Female 1,149 48.1 337 47.7 440 48.0 372 48.6
Age
18-44 years 409 17.1 92 13.0 174 19.0 143 18.7
45-64 years 1,024 42.9 223 31.5 385 42.0 416 54.3
65-80 years 759 31.8 297 42.0 292 31.9 170 222
> 80 years 197 8.3 95 134 65 7.1 37 4.8
Physical Disability Status
Severe 50 2.1 12 1.7 26 2.8 12 1.6
Mild 166 7.0 40 5.7 66 7.2 60 7.8
None 2,173 91.0 655 92.6 824 90.0 694 90.6
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Living Location
Rural
Urban
Metropolitan
Visited ED
Rural
Urban

Metropolitan

276
1,067

1,046

66
1,072

1,251

Incidence Year of Initial Stroke Event

2004-2006
2007-2010
2011-2014

CCI

Visited Hospital Level

567
943

879

683
916

790

11.6
44.7

43.8

2.8
44.9

52.4

23.7
39.5
36.8

28.6
38.3

33.1

80
307

320

21

298

388

163
297

247

161
252

294

11.3
43.4
453

3.0
422

54.9

23.1
42.0

34.9

22.8

35.6

41.6

95

116
409

391

27
427

462

215
357
344

264
358

294

12.7
44.7

42.7

3.0
46.6

50.4

23.5
39.0

37.6

28.8
39.1

32.1

80
351
335

18
347

401

189
289

288

258
306

202

10.4
45.8
43.7

24

45.3

52.4

247

37.7

37.6

33.7
40.0

26.4



Primary 123 52 35 5.0 43 4.7 45 5.9

Secondary 1,218 51.0 355 50.2 465 50.8 398 52.0

Tertiary 1,048 43.9 317 44.8 408 44.5 323 42.2
Clinical Outcome

Survived 1,604 67.1 448 63.4 611 66.7 545 71.2

Died 785 329 259 36.6 305 33.3 221 28.9
ED, Emergency Department; CCI, Charlson Comorbidity Index
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E 5-4 AGAYA/IRFASTA W7 294 HEF BAY 498 54

Income level

Total Medical Aid
High-income Middle-income Low-income Beneficiaries
N % N % N % N % N %
Total 1,327 100.0 258 100.0 681 100.0 184 100.0 204 100.0
Gender
Male 722 54.4 137 53.1 408 59.9 82 44.6 95 46.6
Female 605 45.6 121 46.9 273 40.1 102 55.4 109 53.4
Age
18-44 years 215 16.2 34 13.2 121 17.8 34 18.5 26 12.8
45-64 years 655 49.4 139 53.9 365 53.6 70 38.0 81 39.7
65-80 years 345 26.0 70 27.1 157 23.1 53 28.8 65 31.9
> 80 years 112 8.4 15 5.8 38 5.6 27 14.7 32 15.7
Physical Disability Status
Severe 50 3.8 5 1.9 14 2.1 7 3.8 24 11.8
Mild 127 9.6 16 6.2 44 6.5 23 12.5 44 21.6
None 1,150 86.7 237 91.9 623 91.5 154 83.7 136 66.7
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Living Location
Rural
Urban
Metropolitan
Visited ED
Rural
Urban

Metropolitan

197
553
577

54
572

701

Incidence Year of Initial Stroke Event

2008-2010
2011-2014
CCI

Visited Hospital Level

Primary

615
712

365
495

467

91

14.9
41.7

43.5

4.1

43.1

52.8

46.4

53.7

27.5
37.3

35.2

6.9

22

107
129

95

158

123

135

74
101

83

10

8.5
41.5

50.0

1.9
36.8

61.2

47.7

52.3

28.7
39.2

32.2

3.9

98

109
285

287

29
300

352

309

372

214
263

204

54

16.0
41.9

421

4.3
441

51.7

45.4

54.6

31.4
38.6

30.0

7.9

32
71

81

13
81

90

77

107

50
64

70

13

174

38.6

44.0

7.1

44.0

48.9

41.9

58.2

27.2
34.8

38.0

7.1

34
90

80

96

101

106

98

27
67

110

14

16.7
441

39.2

3.4
471

49.5

52.0

48.0

13.2
32.8

53.9

6.9



Secondary 741 55.8 131 50.8 366 53.7 117 63.6 127 62.3
Tertiary 495 37.3 117 454 261 38.3 54 294 63 30.9
Clinical Outcome
Survived 837 63.1 182 70.5 445 65.4 109 59.2 101 49.5
Died 490 36.9 76 29.5 236 34.7 75 40.8 103 50.5
ED, Emergency Department; CCI, Charlson Comorbidity Index
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£ 5-5 A7KIA 97 HYY 955 8

CICE]

A

8

Income level

Total High-income Middle-income Low-income
N % N % N %

Total 5,588 100.0 1,905 100.0 2,146 100.0 1,537 100.0
Gender

Male 2,992 53.5 936 49.1 1,161 54.1 895 58.2

Female 2,596 46.5 969 50.9 985 459 642 41.8
Age

18-44 years 311 5.6 83 4.4 142 6.6 86 5.6

45-64 years 1,798 32.2 370 19.4 714 33.3 714 46.5

65-80 years 2,636 47.2 1,043 54.8 1,029 48.0 564 36.7

>80 years 843 15.1 409 21.5 261 12.2 173 11.3
Physical Disability Status

Severe 124 2.2 52 2.7 46 2.1 26 1.7

Mild 556 10.0 187 9.8 230 10.7 139 9.0

None 4,908 87.8 1,666 87.5 1,870 87.1 1,372 89.3
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Living Location
Rural
Urban
Metropolitan
Visited ED
Rural
Urban

Metropolitan

794
2,435

2,359

168
2,514

2,906

Incidence Year of Initial Stroke Event

2004-2006
2007-2010
2011-2014

CCI

Visited Hospital Level

1,353
2,187

2,048

737
2,106

2,745

14.2

43.6

42.2

3.0
45.0

52.0

24.2

39.1

36.7

13.2
37.7

49.1

300
809
796

65
857

983

456
735

714

180
612

1,113

15.8
42.5

41.8

34
45.0

51.6

23.9
38.6

37.5

9.5

32.1

58.4

101

330
928
888

76
961

1,109

538
872

736

294
861

991

15.4
43.2
41.4

3.5
44.8

51.7

25.1
40.6

34.3

13.7
40.1

46.2

164
698
675

27

696

814

359
580
598

263
633

641

10.7
45.4
43.9

1.8
45.3

53.0

234
37.7

38.9

17.1
41.2

41.7



Primary 323 5.8 119 6.3 124 5.8 80 5.2

Secondary 2,947 52.7 977 51.3 1,120 52.2 850 55.3

Tertiary 2,318 41.5 809 42.5 902 42.0 607 39.5
Clinical Outcome

Survived 3,784 67.7 1,207 63.4 1,470 68.5 1,107 72.0

Died 1,804 32.3 698 36.6 676 31.5 430 28.0
ED, Emergency Department; CCI, Charlson Comorbidity Index
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E 5-6 AGMIA/IRFAFTRA UF H8Y HEF 849 498 54

Income level

Total Medical Aid
High-income Middle-income Low-income Beneficiaries
N % N % N % N % N %
Total 2,754 100.0 561 100.0 1,213 100.0 393 100.0 587 100.0
Gender
Male 1,421 51.6 314 56.0 702 57.9 168 42.8 237 40.4
Female 1,333 48.4 247 44.0 511 42.1 225 57.3 350 59.6
Age
18-44 years 161 5.9 36 6.4 84 6.9 21 5.3 20 3.4
45-64 years 964 35.0 226 40.3 478 39.4 103 26.2 157 26.8
65-80 years 1,220 44.3 232 41.4 522 43.0 178 45.3 288 49.1
> 80 years 409 14.9 67 11.9 129 10.6 91 23.2 122 20.8
Physical Disability Status
Severe 122 4.4 9 1.6 26 2.1 19 4.8 68 11.6
Mild 340 12.4 48 8.6 123 10.1 46 11.7 123 21.0
None 2,292 83.2 504 89.8 1,064 87.7 328 83.5 396 67.5
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Living Location
Rural
Urban
Metropolitan
Visited ED
Rural
Urban

Metropolitan

443
1,192

1,119

107
1,286

1,361

Incidence Year of Initial Stroke Event

2008-2010
2011-2014
CCI

Visited Hospital Level

Primary

1,344

1,410

359

984

1,411

170

16.1
43.3

40.6

3.9
46.7

49.4

48.8

51.2

13.0

35.7

51.2

6.2

57
236

268

11
227

323

262

299

82

218

261

28

10.2
421

47.8

2.0
40.5

57.6

46.7

53.3

14.6

38.9

46.5

5.0

104

202
529
482

42

589

582

553
660

201

460

552

57

16.7
43.6

39.7

3.5
48.6

48.0

45.6

54.4

16.6

37.9

45.5

4.7

81
169

143

22

187

184

198

195

43

140

210

26

20.6
43.0

36.4

5.6
47.6

46.8

50.4

49.6

10.9

35.6

53.4

6.6

103
258

226

32
283

272

331

256

33

166

388

59

17.6
44.0

38.5

55
48.2

46.3

56.4

43.6

5.6

28.3

66.1

10.1



Secondary 1,579 57.3 261 46.5 708 58.4 242 61.6 368 62.7
Tertiary 1,005 36.5 272 48.5 448 36.9 125 31.8 160 27.3
Clinical Outcome
Survived 1,853 67.3 429 76.5 887 73.1 229 58.3 308 52.5
Died 901 32.7 132 235 326 26.9 164 41.7 279 47.5
ED, Emergency Department; CCI, Charlson Comorbidity Index
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FIE g —nlolo] AE FA. (n = 3,948; 13,527 person—years)
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FES-TE ARTIIA Ml A 25 #Ed

ftlo
g

u
o AuAe AN @ chaF F w9 1Y 89 24 Aol

44

7FA A WFA A ALEZF2 AMEe Ye mAESZof vld] 1.158(95% CI 1.04—
1.28) =7 YERS o SHAESS ALY fd8o] x5S vls] 1.06¥1(95%

E 5-7 AR7IYA WFo)M e F2 vjEAE 23 AN A

Mortality
Patients (n) Death (n) aHR (95% CI)
rate (%)
High income 2,534 929 36.7 Reference
Middle income 2,964 943 31.8 1.06 (0.97-1.17)
Low income 2,222 623 28.0 1.15 (1.04-1.28)

aHR, adjusted hazard ratio; CI, confidence interval
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E 5-8 AYZRIA/IRT FRA R P 242 IA ¥4 2%

Self-employed Insured/Medical Aid Patients

n (Mortality rate%) aOR (95% CI)

Total death 1,337 (33.9%)

High income 200 (25.0%) Reference

Middle income 540 (29.6%) 1.38 (1.12-1.70)

Low income 229 (41.4%) 1.88 (1.45-2.44)

Medical Aid beneficiaries 368 (47.8%) 2.06 (1.62-2.62)
Within 3 months of initial stroke 578 (14.6%)

High income 89 (11.1%) Reference

Middle income 255 (14%) 1.37 (1.04-1.81)

Low income 95 (17.2%) 1.70 (1.20-2.39)

Medical Aid beneficiaries 139 (18.1%) 1.74 (1.26-2.41)
3-12 months after initial stroke 217 (5.5%)

High income 32 (4.0%) Reference

Middle income 79 (4.3%) 1.27 (0.83-1.97)

Low income 42 (7.6%) 2.15 (1.31-3.55)

Medical Aid beneficiaries 64 (8.3%) 2.27 (1.43-3.62)
13-36 months after initial stroke 293 (7.4%)

High income 38 (4.8%) Reference

Middle income 110 (6.0%) 1.52 (1.03-2.26)

Low income 55 (9.9%) 2.31 (1.47-3.64)

Medical Aid beneficiaries

90 (11.7%)

2.53 (1.66-3.85)

Over 36 months past initial stroke 249 (6.3%)
High income 41 (5.1%) Reference
Middle income 96 (5.3%) 1.27 (0.85-1.90)
Low income 37 (6.7%) 1.55 (0.95-2.55)
Medical Aid beneficiaries 75 (9.7%) 2.04 (1.33-3.15)
aOR, adjusted odds ratio; CL, confidence interval
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o
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HEA R, w5 A Al A" Alo] o] 4S5 2FE-(interaction) & X7 gt

H] (3£ 5894 A 7|3ke] ez=u) & o] &3] Attt AF7HdA Aas

ofj

AM= Z1A2E] #hol 2.5%RaL, AZTFAAA G 7FI A = SRS olA
4.3%, A25TAA 2.2%, A5Ho FHAAA 3.4%3
E 5-9 HET A APZel @ 7|9 E& (AF)
The prevalence of
Group Number elii(t):j;; adjusted AF(%)
of cases population HR or OR
(%)

Employee ) )

High income 2,534 21.7 Reference

Middle income 2,964 254 Not significant

Low income 2,222 19.0 1.15 2.5
Self-employed and
Medical Aid Beneficiaries

High income 799 6.8 Reference

Middle income 1,826 15.6 1.38 4.3

Low income 553 4.7 1.88 2.2

Medical Aid beneficiaries 770 6.6 2.06 3.4

HR: hazard ratio, OR: odds ratio, AF: attributable fraction
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Abstract

The Effects of Income Level on Stroke
Incidence and Management:
A Cohort Study Using National Health
Insurance Service National Sample Cohort
(NHIS-NSC) Data
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Department of Public Health Science

Graduate School of Public Health

Seoul National University

Introduction

Stroke is the second leading cause of death and a major cause of disability
worldwide, which is the third largest factor influencing disability—adjusted life years
(DALYSs). Socioeconomic status has a significant impact on many diseases, including
stroke. When understanding the whole process from occurrence of a stroke to death in
healthy adults with a “life—course approach”, low income is expected to relate to the
clustered multiple risk factors leading to poor health outcomes, each of which triggers a

chain of risks and exacerbate health inequality.
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Objectives

This study tried to investigate the effects of income level on each stage of the
natural history of stroke using the National Health Insurance Service National Sample
Cohort (NHIS-NSC) data, a representative dataset for the medical usage of the entire
population of Korea.

In the first study, I examined whether the simultaneous diagnosis of the main
components of metabolic syndrome, including hypertension, diabetes mellitus, and
dyslipidemia, plays a role as a mediator between income level and stroke incidence in a
healthy population through causal mediation analysis.

In the second study, the association between low income and stroke incidence in
newly diagnosed hypertensive patients was confirmed. Also, this study tried to measure
the mediating effect of poor medication adherence on the association between low income
and stroke incidence through causal mediation analysis.

In the third study, I analyzed whether income level had a long—term effect on
mortality in stroke patients and whether the magnitude of this effect varied with time to
subsequent death after the first stroke event. Therefore, it was investigated when the risk

of death due to low income was highest after the first stroke event.

Methods
All three studies used the NHIS-NSC data. This is a randomly selected cohort

comprising 2.2% of the eligible South Korean population in 2006 and includes personal

153



and demographic information, medical treatments from 2002 to 2015, and other pertinent
information such as cause and time of death.

The main independent variable was income level, and we used an individual
premium decile of NHIS-NSC data as a proxy of the income level. In South Korea, all
citizens have access to universal health care, which comprises National Health Insurance
(NHID) and Medical Aid. NHI is divided into two categories; employees and self—
employed. Medical Aid beneficiaries, similar to Medicaid in the USA, do not pay for
premiums. In the NHIS-NSC data, the deciles of individual insurance premiums are
calculated separately for employees and self-employed. Thus all the analyses were also
conducted separately for employees and for self—employed.

The employees were divided into three groups by income level; high—income
group, middle—income group, and low—income group. This study combined the self-
employed and Medical Aid beneficiaries into one category because most Medical Aid
beneficiaries are unemployed. The self—employed/Medical Aid beneficiaries were divided
into four groups; high—income, middle—income, low-income, and Medical Aid
beneficiaries.

In this study, the case definition of stroke was based on 10th version of the
International Classification of Diseases ICD-10) diagnostic codes (I60, 161, 162, and 163
in medical records).

In the first study, the study subjects were adults in the self—employees/Medical

Aid beneficiaries aged 18 or older who were not diagnosed with main components of

154



metabolic syndrome diseases, including hypertension, diabetes mellitus, and dyslipidemia.
The independent variable was income level, and the dependent variable was the
occurrence of stroke. The mediator variables were number of main metabolic components
(hypertension, diabetes mellitus, and dyslipidemia) diagnosed simultaneously (two or
more/three or more) The association between the independent variable and the mediator
variable was confirmed by multivariate logistic regression. Furthermore, the associations
between the independent—dependent variables and the mediator—dependent variables
were confirmed with Cox proportional hazard regression models. In order to verify the
mediating effect of the mediator, a weighting approach of causal mediation analysis
method was used.

In the second study, the study population was self-employees/Medical Aid
beneficiaries aged 18 to 80, newly diagnosed patients with hypertension, who were
prescribed antihypertensive drugs at least twice. The independent variable was income
level, and the dependent variable was occurrence of stroke. The mediator was poor
hypertension medication adherence. Less than 50% of cumulative medication adherence
(CMA) was defined as poor medication adherence. The associations between the
independent—dependent variables, the mediator—dependent variables were confirmed
with Cox proportional hazards regression models. In order to verify the mediating effect
of poor hypertension medication adherence between income level and stroke occurrence,
a weighting approach of causal mediation analysis method was used. Since age was the

moderate variable, 18—49 years old and 50-80 years old were stratified.
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In the third study, subjects were new—onset stroke patients =18 years of age.
The independent variable was income level, and the dependent variable was post—stroke
mortality. Patients were categorized into two categories; (1)insured employees and
(2)insured self-employed/Medical Aid beneficiaries. In the insured employees, the
association between the independent variable and the dependent variable was confirmed
by Cox proportional hazards model regression analysis. Since the proportional
assumption was not fulfilled in the insured self-employed/Medical Aid beneficiaries
category, the period from the first stroke event to death was divided, and a separate

multinomial logistic regression analysis was performed for each period.

Results

In the first study, groups with lower income had a higher risk of a simultaneous
diagnosis of number of main metabolic components than the high—income group. As the
greater the number of diagnosed diseases, the effect of lower—income was more
remarkable. The risk of being diagnosed with more than one metabolic component was
1.05 folds (95% CI 1.02-1.08) for the middle—income group, 1.09 folds (95% CI 1.05-
1.12) for the low—income group, and 1.39 folds (95% CI 1.32-1.47) for the Medical Aid
beneficiaries. Also, all other income groups had a significantly higher risk of stroke
incidence than the high—income group. The hazard ratio of stroke was 1.15 times (95%
CI 1.07-1.25), 1.19 times (95% CI 1.10-1.29), and 1.63 times (95% CI 1.48-1.80) for

the middle-income group, the low—income group, and the Medical Aid beneficiaries
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respectively, compared to the high—income group. In the Medical Aid beneficiaries,
simultaneous diagnosis of the main metabolic components acted as a significant mediator
between income levels and stroke incidence, with 26.6% mediated when diagnosed with
two or more diseases and 21.1% when diagnosed with all three.

The second study found that under 50 years of age, all the other income groups
had a significantly higher risk of poor medication adherence than the high—income group;
the middle—income group was 1.22 times (95% CI 1.08-1.39), the low—income group
was 1.49 times (95% CI 1.31-1.70), and the Medical Aid beneficiaries group was 1.30
times (95% CI 1.06-1.61) of those in high—income group. For the patients aged 50 and
older, the low—income group (aOR 1.35, 95% CI 1.21-1.50) and the Medical Aid
beneficiaries (aOR 1.66, 95% CI 1.45-1.91) had a higher risk of poor medication
adherence compared to the high—income group. In the patient under 50 years of age, the
risk for the stroke incidence of the low—income group was 1.61 times (95% CI 1.15-2.27),
and of the Medical Aid beneficiaries was 2.55 times (95% CI 1.66-3.90) higher than those
in the high—income group. In the patients aged 50 and older, all the other income groups
had a significantly higher risk of incidence of stroke; the middle—income group aHR 1.21
(95% CI 1.03-1.42), the low—income group aHR 1.24 (95% CI 1.06-1.46), and the
Medical Aid beneficiaries aHR 1.93 (95% CI 1.63-2.28). Causal mediation analysis
showed that the mediated effect of poor medication adherence in all groups was not
significant.

The third study observed that the low—income stroke patients in the employees'
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category had a significantly higher risk of mortality than those in the high—income group
(@HR 1.15, 95% CI 1.04-1.28). In the category of self-employees/Medical Aid
beneficiaries, the lower the income, the higher the risk of mortality, and this association
varied depending on the income level and the period after the first stroke event. The
inequality in the mortality risk was much more prominent in the category of self-
employees/Medical Aid beneficiaries than that of the employees' category. The mortality
risk inequality was peaked for 13-36 months after the first stroke event, with hazard ratios
of 1.52 (95% CI 1.03-2.26) for the middle—income group, 2.31 (95% CI 1.47-3.64) for

the low—income group, and 2.53 (95% CI 1.66—-3.85) for the Medical Aid beneficiaries.

Conclusion

All three studies show that low income significantly increases the occurrence of
the risk factors for stroke (simultaneous diagnosis of main metabolic components poor
hypertension medication adherence), incidence of stroke, and post—stroke mortality.
Simultaneous diagnosis of main metabolic components and incidence of stroke resulted
from health inequality and consistently acted exposure and mediating factors affecting the
subsequent health results.

When the results of these studies are reviewed and interpreted s through the life—
course approach, it was confirmed that the income level had additive effects in the course
of stroke occurrence, management, and death. The risk factors shown in these studies can

be entry points for policies for health equity.
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Appendix table 1

Appendix table 1. 97 #A] 0|4 AFE-3H

EEEREE

ECE

&% 160 Subarachnoid haemorrhage
I61  Intracerebral haemorrhage
162  Other nontraumatic intracranial haemorrhage
5dA &S 163 Cerebral infarction

I10  Essential (primary) hypertension

I11  Hypertensive heart disease

I12  Hypertensive renal disease

I13  Hypertensive heart and renal disease

I15 Secondary hypertension

E10 Type 1 diabetes mellitus

E11 Type 2 diabetes mellitus

E12 Malnutrition-related diabetes mellitus

E13  Other specified diabetes mellitus

E14 Unspecified diabetes mellitus

E78 Disorders of lipoprotein metabolism and other
lipidaemias

120 Angina pectoris

121 Acute myocardial infarction

122 Subsequent myocardial infarction

G D3 Certain current complications following acute

myocardial infarction

124 Other acute ischaemic heart diseases

125  Chronic ischaemic heart disease

G45 Transient cerebral ischaemic attacks and related

w15 3 syndromes

Ga6 V_ascular syndromes of brain in cerebrovascular

diseases
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Appendix table 2

Appendix table 2. 259w WE AHR XA v &

Total High income  Middle income  Low income Med1'caTl o d
beneficiaries
Total, N(%) 213,526 (100.0) 75,824 (100.0) 67,986 (100.0) 57,587 (100.0) 12,129 (100.0)
Health check-ups, n(%)
Done before stroke 126,236 (59.1) 48,148 (63.5) 41,286 (60.7) 31,138 (54.1) 5,664 (46.7)
Done after stroke 1,036 (0.5) 302 (0.4) 322 (0.5) 267 (0.5) 145 (1.2)
Not done 86,254 (40.4) 27,374 (36.1) 26,378 (38.8) 26,182 (45.5) 6,320 (52.1)
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Appendix table 3

Appendix table 3—1. ZZAIARE AU, B, o IAELT T 270 o2 A2 A”

Income level Adjusted HR Mediation
(95% CI) proportion (%)

High income Reference

Middle income: natural direct effect 1.14 (1.08-1.19)

Low income: natural direct effect 1.18 (1.13-1.24)

Medical Aid beneficiaries: natural direct effect 1.5 (1.38-1.62)

Middle income: natural indirect effect 0.97 (0.97-1.08)

Low income: natural indirect effect 0.99 (1.99-1.1)

Medical Aid beneficiaries: natural indirect effect 1.16 (1.1-1.22) 32
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Appendix table 3—2. AAHAARE T, B, o|FAAET, HF0T T 240 AdwE 2T & WA
Income level Adjusted HR Mediation
(95% CI) proportion (%)
High income Reference

Middle income: natural direct effect

Low income: natural direct effect

Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect

Low income: natural indirect effect

Medical Aid beneficiaries: natural indirect effect

1.14 (1.09-1.2)

1.2 (1.14-1.26)

1.53 (1.51-1.66)

1.02 (0.97-1.08)

1.03 (0.98-1.09)

1.13 (1.07-1.19) 27.2

Appendix table 3—=3. AZHAXAREE “1HY, T, oA AET 37 BF Ak & wwlgE sho] 4
Income level Adjusted HR Mediation
(95% CI) proportion (%)
High income Reference

Middle income: natural direct effect

Low income: natural direct effect

Medical Aid beneficiaries: natural direct effect
Middle income: natural indirect effect

Low income: natural indirect effect

Medical Aid beneficiaries: natural indirect effect

1.13 (1.08-1.19)

1.18 (1.12-1.24)

1.53 (1.41-1.66)

1.02 (0.97-1.08)

1.04 (0.99-1.10)

1.13 (1.07-1.19) 27.4
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Appendix table 3—4. FAZHAAARE ‘A, T, o FAHLET, HIRE T 37 o) e A

Income level Adjusted HR Mediation
(95% CI) proportion (%)

High income Reference

Middle income: natural direct effect 1.13 (1.08-1.19)

Low income: natural direct effect 1.18 (1.13-1.24)

Medical Aid beneficiaries: natural direct effect 1.54 (1.42-1.67)

Middle income: natural indirect effect 1.02 (0.97-1.08)

Low income: natural indirect effect 1.04 (0.99-1.1)

Medical Aid beneficiaries: natural indirect effect 1.13 (1.07-1.19) 27.1

Appendix table 3=5. A7 AAAEZ ‘T G, o AAAE S, ER Hyk 4 S BT Ag

Income level Adjusted HR
(95% CI)

High income Reference

Middle income: natural direct effect 1.16 (1.1-1.21)
Low income: natural direct effect 1.22 (1.16-1.29)
Medical Aid beneficiaries: natural direct effect 1.64 (1.51-1.78)
Middle income: natural indirect effect 1.01 (0.95-1.06)
Low income: natural indirect effect 1.01 (0.96-1.07)
Medical Aid beneficiaries: natural indirect effect 1.04 (0.98-1.1)
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Appendix table 4

ol

Appendix table 4. 1724 Ayp: ASF TS E Y, G, o IAALIT) T A AgS A

Income level Adjusted HR Mediation
(95% CI) proportion (%)

High income Reference

Middle income: natural direct effect 1.16 (1.12-1.21)

Low income: natural direct effect 1.22 (1.17-1.27)

Medical Aid beneficiaries: natural direct effect 1.62 (1.54-1.71)

Middle income: natural indirect effect 0.99 (0.95-1.04)

Low income: natural indirect effect 1,00 (0.96-1.04)

Medical Aid beneficiaries: natural indirect effect 1.09 (1.05-1.14) 19.5
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Appendix table 5

Appendix table 5. 95 1 9] AF4 w7 a3 74 A3}

Indirect effect of Total effect . .
. Total effect . . Proportion of Ratio of
Sobel test exposure Direct effect . . (ignoring 1
. (direct+indirect) . total effect indirect to
p-value mediated by of exposure mediator) . .
. of exposure mediated direct
mediator of exposure
Simultaneous diagnosis of MetS diseases (>2)
Middle income <0.01 0.09 0.14 0.23 0.14 0.37 0.6
Low income <0.01 0.14 0.18 0.31 0.19 0.44 0.8
Medical Aid beneficiaries <0.01 0.58 0.49 1.06 0.56 0.54 1.18
Simultaneous diagnosis of MetS diseases (=3)
Middle income <0.01 0.12 0.13 0.25 0.14 0.49 0.94
Low income <0.01 0.28 0.15 0.43 0.19 0.64 1.79
Medical Aid beneficiaries <0.01 0.63 0.48 1.10 0.56 0.57 1.31
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Appendix table 6

Appendix table 6. 917~ 2 9] AE4 w7} &3 4 A}

Indirect effect of Total effect . .
. Total effect . . Proportion of Ratio of
Sobel test exposure Direct effect . . (ignoring .
. (direct+indirect) . total effect indirect to
p-value mediated by of exposure mediator) . .
. of exposure mediated direct
mediator of exposure
<50 years old
Middle income 0.07
Low income 0.04 0.13 0.48 0.61 0.50 0.21 0.26
Medical Aid beneficiaries 0.10
>50 years old
Middle income 091
Low income 0.91
Medical Aid beneficiaries 0.91
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