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Relationship between Antihypertension Medication Adherence, Medical Utilizations,
and Medical Expenditure Among Patients with Hypertension

SeongOk Kim and Sunmee Jang**

Health Insurance Policy Institute, National Health Insurance Service, Seoul 121-749, Korea
*College of Pharmacy, Inje University, Gyeongnam 621-749, Korea

Abstract — Objective: Using the Korean Health Panel data (KHP) of 2008 and 2009, this paper analyzed the effect of anti-
hypertension medication adherence on the changes in medical service utilization and medical expenditure in the next year.
Method: Through a face-to-face interview survey, KHP has provided an extensive data on demographic characteristics, med-
ical utilizations behavior, medical expenditure and health behaviors of the targeted households and their members since
2008. KHP is recognized as highly accurate regarding medical expenditure in that it makes the target households to record
‘Health diary’ whenever they use healthcare service, which could minimize their cognitive bias or memory distortion. The
2010 KHP data was based on the interview from 6,432 households and 19,697 household members. Two part model was
used to explore the effects of medication adherence on medical use (logistic regression analysis) and medical expenditures
(OLS). Result: Our study result demonstrated that the 74.7% of the patients who strictly adhere to their medication in both
years, in 2008 and in 2009, were likely to use inpatient service in 2010. This shows the noncompliant patients were in fact
use emergency service less than the compliant patients. Conclusion: Based on our analysis, this paper concludes that the
high medication adherence of hypertensive patients could contribute to reduce the emergency service use. Therefore it is
highly recommendable for the Korean government and the insurer, NHIS, to actively invest in developing education and pro-
motion program to improve medication adherence among hypertensive patients.

Keywords [] medication adherence, hypertension, Modified Morisky Scale (MMS), Korean Health Panel (KHP)
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Table I - Demographic characteristics of study subject (unit: N, %)
2008 2009 2010
N % N % N %

Total 2,532 100.0 2,631 100.0 2,861 100.0

Sex Female 1,445 57.1 1,477 56.1 1,602 56.0
Male 1,087 42.9 1,154 43.9 1,259 44.0

Age Under 45 532 21.0 502 19.1 535 18.7
45-64 698 276 723 275 788 275

65-74 904 35.7 948 36.0 1,015 35.5

Over 75 398 15.7 458 17.4 523 18.3

Location Provinces 1,481 58.5 1,546 58.8 1,683 58.8
Cities 1,051 415 1,085 41.2 1,178 41.2

Type of household Others 2,227 88.0 2,303 87.5 2,493 87.1
One-person household 305 12.1 328 12,5 368 12.9

Marriage status Others 694 274 718 273 787 275
Married 1,338 72.6 1,913 72.7 2,074 72.5

Economic activity Not active 1,350 53.3 1,391 52.9 1,536 53.7
Active 1,182 46.7 1,240 47.1 1,325 46.3

Annual income? Less than 664 703 278 633 24.1 584 20.4
(unit: 10,000 won) Less than 1,328 733 29.0 776 29.5 831 29.1
Less than 1,992 502 19.8 541 20.6 579 20.2

1,992 and more 594 23.5 681 25.9 867 30.3

Average+S.D. 1,522.4 1,475.7 1,590.4 1,438.7 1,734.6 1,525.0

Education No education 148 5.9 147 5.6 158 55
Secondary education 1,491 58.9 1,551 59.0 1,684 58.9

College degree 893 35.3 933 35.5 1,019 35.6

Insurance NHI 2,354 93.0 2,429 92.3 2,624 91.7
Medicaid 178 7.0 202 7.7 237 8.3

Disability Non-disabled 2,235 88.3 2,302 87.5 2,483 86.8
Disabled 297 11.7 329 12.5 378 13.2

Regular exercise No - - 1,021 38.8 1,739 60.8
Yes - - 1,610 61.2 1,122 39.2

Number of chronic disease (average=+S.D.) 1.8 1.7 2.5 2.1 2.9 2.3

Note: 1) Income level consists of four subgroup based on the minimum income of one-person household, 553,354 won/month (2012).

Table II — Adherence status of Patients with hypertension (Year of 2008 and 2009)

(unit: N, %)

Adherence status in 2008

Adherence status in 2009

Adherence status in 2008-2009

Compliant Non-compliant Total

Compliant Non-compliant Total

Compliant Non-compliant Total

Total (N) 2,101 327 2,428 2,193 321 2,514
Percentage (%) (86.5) (13.5) (100.0) (87.2) (12.8) (100.0)
2008~2009 consecutive (N) 1,848 274 2,122 1,867 255 2,122 1,669 453 2,122
Percentage (%) 87.1) 12.9) (100.0) (88.0) 12.0) (100.0) (78.7) (21.3) (100.0)
FAE Btk g g2 2008 5763€, 2009 5697 g 7 A, 2t tib] 582 20104 49 o] 8- &
20104 6327w i B2 0.747%2 19}, 20082009 A% =8+r0] S5 o] €S
A e & 5 ek Hekegare] Emgrel vlE] ¢ ol g
gok=ary| P_IEOI%# o|2H| X|&0f 0|Xl= Ag S A7 star, o] o] 8-S Wo] & rhedo] o BAA H
<Table >+ THIAZIALO] FHokS w7} ojgolgof v o154 ot} <Table V> o] 5o] g} e Hoks2 7t
T 9TE 1Y) 8l g, %S A3t QIS WM TS o]gH] XZof| PES n|HE= Q1S WY 98t 3]#E4](0LS)
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Table III — Effects analysis on Service utilization of hypertension patients (Multiple logistic regression result)

Emergency

Inpatient

Outpatient

OR. (95% Cl..)

OR. (95% C..)

OR. (95% Cl..)

Medication adherence (1: compliant, 0: noncompliant)
Income (less than 664) (ref: over 1,992, unit: 10,000 KrW)
Income (665-1,328) (ref: over 1,992, unit: 10,000 KrW)
Income (1,328-1,992) (ref: over 1,992, unit: 10,000 KrW)
Location (1: city, 0: others)

Household (1: alone, 0: others)

Sex (1: male, 0: female)

Age (45-64) (ref: under 45 yers)

Age (65-74) (ref: under 45 yers)

Age (75+) (ref: under 45 yers)

Marriage status (1: married, 0: others)

Education (primary—secondary school) (ref: no education)
Education (College+) (ref: no education)

Insurance (1: Medicaid, 0: NHI)

Disability (1: disabled, 0: non-disabled)

Number of chronic diseases

Economic activity (1: active, 0: not active)

Regular exercise (1: yes, 0: no)

0.747 (0.578-0.967)
0.610 (0.401-0.927)
0.691 (0.486-0.982)
0.815 (0.562-1.182)
0.786 (0.603-1.026)
0.788 (0.478-1.302)
1.022 (0.759-1.376)
0.951 (0.614-1.471)
1.425 (0.925-2.195)
1.370 (0.826-2.274)
1.185 (0.806-1.741)
1.125 (0.640-1.977)
1.009 (0.534-1.907)
1.385 (0.895-2.144)
1.827 (1.320-2.530)
1.134 (1.075-1.196)
0.848 (0.632-1.139)
0.747 (0.572-0.977)

0.854 (0.691-1.055)
0.962 (0.682-1.356)
1.188 (0.888-1.588)
1.115 (0.815-1.525)
0.752 (0.606-0.934)
0.953 (0.643-1.412)
1.125 (0.883-1.432)
1.123 (0.782-1.614)
1.329 (0.923-1.912)
1.481 (0.976-2.248)
1.230 (0.895-1.691)
1.227 (0.769-1.955)
1.138 (0.674-1.921)
1.227 (0.856-1.760)
1.553 (1.179-2.046)
1.184 (1.133-1.237)
0.783 (0.617-0.993)
0.841 (0.679-1.041)

1.234 (0.913-1.669)
1.761 (1.072-2.893)
2.400 (1.549-3.717)
1.288 (0.864-1.922)
0.784 (0.581-1.059)
0.701 (0.420-1.170)
0.758 (0.532-1.081)
1.868 (1.211-2.880)
2.005 (1.253-3.210)
1.807 (1.044-3.128)
1.928 (1.273-2.921)
1.009 (0.526-1.935)
0.911 (0.439-1.891)
0.963 (0.542-1.711)
0.965 (0.608-1.534)
1.079 (0.999-1.165)
1.732 (1.200-2.498)
4.127 (2.761-6.167)

Table IV - Effects analysis on Medical expenditure among hypertensive patients (OLS analysis result)

Hypertension
Emergency Inpatient Outpatient Total
Intercept 1196 <.0001 13.29 <.0001 1211 <.0001 1231 <.0001
Medication adherence (1: compliant, 0: noncompliant) -0.13 -0.22 0.15 0.0001 0.09 0.042
Income (less than 664) (ref: over 1,992, unit: 10,000 KrW) -0.57 0.035 -0.35 -0.14 0.030 -0.18 0.012
Income (665-1,328) (ref: over 1,992, unit: 10,000 KrW) -0.27 -0.08 -0.15 0.005 -0.17 0.004
Income (1,328-1,992) (ref: over 1,992, unit: 10,000 KrW) -0.37 -0.09 0.00 -0.03
Location (1: city, 0: others) 0.17 0.42 0.003 0.00 0.02
Household (1: alone, 0: others) -0.32 -0.55 0.030 -0.01 -0.08
Sex (1: male, 0: female) 0.20 0.19 -0.11 0.015 -0.06
Age (45-64) (ref: under 45 yers) -0.15 -0.15 0.11 0.07
Age (65-74) (ref: under 45 yers) 0.07 0.12 0.05 0.08
Age (75+) (ref: under 45 yers) 0.12 0.21 -0.04 0.03
Marriage status (1: married, O: others) -0.47 0.03 0.21 0.001 0.20 0.004
Education (primary-secondary school) (ref: no education) -0.02 0.24 0.19 0.033 0.23 0.026
Education (College+) (ref: no education) 0.08 0.18 0.18 0.069 0.21 0.067
Insurance (1: Medicaid, 0: NHI) -1.25  <.0001 -1.28  <.0001 -2.15 <.0001 -1.87 <.0001
Disability (1: disabled, 0: non-disabled) 0.02 0.19 -0.07 0.11 0.090
Number of chronic diseases 0.01 0.04 0.19 <.0001 020 <.0001
Economic activity (1: active, 0: not active) -0.29 0.03 -0.17  0.000 -021 <.0001
Regular exercise (1: yes, 0: no) -0.53 0.010 -0.20 0.00 -0.11 0.011

Note: Target subject: emergency service 282, inpatient service: 474, outpatient service: 2,579, total: 2,586.
R-Square: Emergency cost model (0.2150), Inpatient cost model (0.1791), Outpatient cost model (0.3442), Total cost model (0.2680).
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