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ORIGINAL ARTICLE

Medication Adherence for Hypertensive Patients in Korea

Jae-Seok Hong

Division of Health Administration & Healthcare, Cheongju University College of Health and Medical Sciences, Cheongju, Korea

Background: Medication adherence in hypertension is the most important to control blood pressure and prevent major
complications. The purpose of this study was to identify factors affecting medication adherence and to examine the relationship
between medication adherence and blood pressure control in Korea.

Methods: This study used data from the 7th Korea national health and nutrition examination survey (2016-2018) of the Korea Disease
Control and Prevention Agency. We selected 4,063 hypertensive patients from the data. And we choose socio-demographic, health
behavior, healthcare utilization, and severity characteristics as hypertensive patient characteristics.

Results: Of the patients with hypertension, 92.3% had shown adherence to medication as of 2016-2018 and shows variation
according to the characteristic of patients. The cases with male, under 50 years old, urban area, single household, unmet medical
services, less than 5 years of hypertension duration, no comorbidities (diabetes mellitus, myocardial infarction) showed significantly
low medication adherence. After adjusting for confounders, adherent patients tended to have lower current systolic blood pressure
(=-10.846, p<0.001) and diastolic blood pressure (#=-5.018, p<0.001) than nonadherent patients. And, adherent patients increased
the control odds of blood pressure compared with nonadherent patients (odds ratio, 3.02; 95% confidence interval, 2.21-4.12).
Conclusion: This study confirmed that adherence to antihypertensive drugs was effective in controlling blood pressure. In order to
more actively manage hypertensive patients at the national level, it is necessary to make an effort to improve the medication
compliance of nonadherent groups, such as early-diagnosis patients, young patients under 50 years of age, and patients living alone.
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Yo = 2 A gL AL Tiolsly] oa Batm i 57T -594](odds ratio [OR], 1.85; 95% CI, 1.19-2.89), 60-694|(OR, 2.76;
FAAE 3| R L AT BAIEAS S5 SAS ver. 9.3 L& 95% CI, 1.72-4.41), 70~79A|(OR, 2.88; 95% CI, 1.67-4.99), 80| o]}
ZIH(SAS Institute Inc., Cary, NC, USA)S- AF8-5}4Th (OR,3.12,95% CI, 1.68-5.81) ZAjol| 4| Fof s=5-to] & 7Hs/do] &

Table 1. Characteristics of the study subjects

74 'II. - .
= L " Hypertensive patients
Characteristic Category (n=4,063)
Sex Male 1,865 (51.3)
1. SRS ke £ Female 2,198 (48.7)

AT AIRFO] QlhA EA1-S Al W W (Table 1), W43 (51.3%), 60- Age () ;glg jgg 2;3
694(27.3%), F A& AF2H78.9%), LE4Z ZAH24.2%), WE4 B63 1197 (25.3)
0] 2F 0]5H(38.5%) A A} E-&o] Eoktt 7l =7 19l 12 70-79 1274 (24.5)
o} SR 163%S AL T SAXT} 45.6%S XA 3L _ =680 48 (10.1)
o107 o . s Aol . Residence Urban area 3,028 (78.9)
AN, SF A= 83.2%, BMI 25.0 kg/m o]A}el FR7} 51.5% = *; Rural area 1,035 (21.1)
Askar 9Joich &2 187 oSt g A H|AS HEx] F3t St Income Low 1,076 (27.6)
9.1, 2 197} I Ho] ks B 143% 0. THY Midde-on A
o o N B - Middle-high 1,000 (24.2)
SH 7| 7R 1411 0] 25.5% = 7FAF Wk, Wi S =Hlkelal 9l = High 96 (24.1)
0t SIRF= 234% Q) T Qof|E H]EE, Al AMZ Al HAS Education <Flementary 1,815 (38.5)
Eukalar Q)i B 747 4.9%, 5.7%, 0.8% S AR5 91 SITh Middle school 618 (14.8)

High school 986 (27.2)
>(ollege 644 (19.5)
2, GFCHAXL EMO| ME B2 2% XI0| No. of household members 1 807 (16.3)

A ke o oRg E-831aL Gl o -8 92.3% > A2 53]

s s =7To T AL e Smoking Yes 1,695 (45.6)
=AYk %E}(Table 2). 9143(94.4%) ] B43(90.3%)0]| vsf F2F No 2,368 (54.4)
S5 H-80] £ 3H(p<0.001), Ao] FTVSE Fop g7 B Ll de: Yes 32% (832

- - No 767 (16.8)
Q0] Z7}sl = ATEL Ho olo] = 7] 69 H
&0] S710h= BHE Helal U3IEH(p<0.001). 5 A H(OL6%)f v Body mass index (kg/m?) <180 59 (1.4)
aff - H 2 Y(94.6%)°ll A8l EAEONA FoF -3+ -&0] 18.0-249 1974 (47.1)
$9ITp=0019), BESFO] 245 FOF 23 80| ) 2250 ZRIETE
_ Unmet medical services Yes 385 (9.1)
A s EHp<0 001). Z-AH90.7%) 1l B3l H]&-AH93 6%)01]*1 e 3678 (09
OF -8 80 = 3kL(p=0.005), & 'A% B 2%t o @ AH| A Hospitalization Yes 586 (14.3)
(8. T 5m7900] W) 8 T 2(5829900 134 FF -8 2 No 3477 657
g0 B9THp=0013). WAL FH7I0] FUAE Foppg o RN A s )
T E&0] F7FAL(p<0.001), T (96.4%) Ei= HLEMS 59 962 (24.6)
(98.3%) SHISHIL k= 797h 137) 9RE 750] HJol St 8 10-1 el (191)
>15 1,097 (24.0)
T E-80] E9kH(p<0.001
&0 EUTHp<0.001). Diabetes mellitus Yes 1,020 (234)
No 3,043 (76.6)
3. EofF &2 HskS O|x|= 0l Stroke Yes 216 (4.9)
op o o = o . o ° No 3,847 (95.1)
(o) o) ] O}&] o)

T ool Y= A= f8le Heely| ARt vhE 22| Myocardial infarction Yes 264 (5.7)
B 7242 AJR3E AT Table 3), Q1T AFBI8HE SR A of4 No 3799 (43
Q—X]—7}- ]E'}.Aé \__X]' ] H] H }; :‘10] 7]_%__/\40] 183HH(95% Renal failure Yes 35 (08)

No 4,028 (99.2)

o
i — =0}371 50A] u|ut $kz}o] H]E
confidence interval [CI], 1.17-2.86) 33431, S04 1| 2k &kAfe]] H]3f 50 Values are presented as unweighted number (weighted %).
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Table 2. Differences in medication adherence according to patient characteristics

Characteristic Category Medication pvalue
Adherence Non-adherence

Total 379 (92.3) 268 (7.7)

Sex Male 1,708 (90.3) 157 (9.7) <0.001
Female 2,087 (94.4) 111 (5.6)

Age (yr) <50 285 (82.1) 59 (17.9) <0.001
50-59 712 (90.6) 68 (9.4)
60-69 1,131 (94.7) 66 (5.3)
70-79 1,221 (95.6) 53 (4.4)
>80 446 (95.0) 22 (5.0)

Residence Urban area 2,815 (91.6) 213 (8.4) 0.019
Rural area 980 (94.6) 55 (5.4)

Income Low 9% (91.0) 81 (9.0) 0.579
Middle-low 957 (92.5) 64 (7.5)
Middle-high 935 (92.8) 65 (7.2)
High 908 (92.8) 58 (7.2)

Education <Elementary 1,733 (95.1) 82 (4.9 <0.001
Middle school 582 (93.5) 36 (6.5)
High school 899 (89.4) 87 (10.6)
>(ollege 581 (89.7) 63 (10.3)

No. of household members 1 754 (91.3) 53 (87) 0.3%
>? 3041 (92.4) 215 (7.6)

Smoking Yes 1,561 (90.7) 134 (9.3) 0.005
No 2,234 (93.6) 134 (6.4)

Drinking Yes 3,069 (91.9) 227 (81) 0132
No 726 (94.0) 41 (6.0)

Body mass index (kg/m?) <180 53 (89.5) 6 (10.5) 0.4%
18.0-249 1.837 (91.8) 137 (8.2)
>25.0 1,905 (92.7) 125 (7.3)

Unmet medical services Yes 348 (88.2) 37 (11.8) 0.013
No 3447 (92.7) 231 (73)

Hospitalization Yes 558 (94.6) 28 (5.4) 0.072
No 3237 (91.9) 240 (8.1)

Period of hypertension (yr) <1 210 (86.9) 29 (13.1) <0.001
-4 837 (87.8) 107 (12.2)
59 8% (91.0) 68 (9.0)
10-14 789 (95.8) 32 (42)
>15 1,065 (97.1) 32 (29

Diabetes mellitus Yes 985 (96.4) 35 (3.6) <0.001
No 2,810 (91.0) 233 (9.0)

Stroke Yes 203 (94.2) 13 (5.8) 0.354
No 3592 (92.2) 255 (7.8)

Myocardial infarction Yes 259 (98.3) 5(1.7) <0.001
No 3,536 (91.9) 263 (8.1)

Renal failure Yes 34 (%6.3) 137 0428
No 3,761 (92.2) 267 (7.8)

Values are presented as unweighted number (weighted %).
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Table 3. Adjusted odds ratios and 95% confidence intervals of om0l g EAoAE 22 1d7 B R3 Q@ AH|AE whA] Bgt

_]

= 0
factors affecting medication adherence: a multiple logistic regression B}l 1] HEL. Bhlo| A EoF 20 0] B 7R=Ao

ko 5] 1.8718H(95%
odel fofl Bsf B foll Al £ | & 7hs/do] 1.874(95%

CI, 1.18-2.95) =911, 2% EA O] 2 vEt G 7|7tko] 1 1

il " R (9% Cl
arave Category OR (3% C) ulol Bxjo] 13l 10-141(OR, 2.53; 95% CI, 1.30-4.92), 15 o|AF

Socio-demographic characteristics

Sex Male 100 (OR, 3.02;95% CI, 1.61-5.68) Q1 SFA}of| 4] o =gto] H 7had o]
Female 1.83 (1.17-2.86) =9keh. G (OR, 2.06; 95% CI, 1.36-3.13) Ei= A4 MZ(OR,
Age (yr) <50 1.00
4;95% CI, 1.21-9.2 l:l]- *701‘—*1‘6:11— 2 78 z] oko
50-59 185 (1.19-289) 3.34;95%CL, 1.2179.27): 5}l A TR
60-69 276 (1.72-4.41) Shato] vlaf| o =-3<to] H 7Fs/do] Ekth
70-79 2.88 (1.67-4.99)
=0 2 (165581 4. 9 2250} HelxETlo| BN
Residence Urban area 1.00 '
Aurl area 159 (1.07-2.3) EQF%%{L%H]C o<l |3 Wt 5257 FH(p<0.001) 3} o]
Income Low 1.00 - - - -
7] & )o] = Uokr), 189} obA| S B3] 4] 9k 31X
Middle-low 112 (076-165) | Ef'(p e ’ e s ﬁj‘?‘ I ] _}
Middle-high 121 (0.81-1.82) oﬂ ]6H ﬂ 19“1*"—- 3] o] b} ]'%] —| ‘“g:\rf _,—5.‘1—7] e J—]’ ]9}7] Q
High 115 (0.73-181) oto| 7k45}%THTable 4).
Education SElememaW 1.00 Eok s OEQI_ ﬁXH ] C])j- FL O]_Q]'7] —550]_31}94 T AL
Middle school 1,00 (059-168) ] ) T o EET e e e
High school 084 (0.54-1.31) A H 7] 93] thg 3] HEAS Alsget A, FoF 5to] Hl g
>(ollege 1.04 (061-1.79) ol B3| FA| =7] YU(4=-10.846, p<0.001)2} o|7] EH(B
No. of household members 1 ' - (18(7] - =-5.018, P<0 001)0] EA|Z 0 2 L0517 U3t} Eok 4o w2 57)
> 57 (1.07-2.

Health behaviors 2| 2 FFoto] A2 Aol A & A1 E B-8-8HK] Y= EkRtol ] 5
Smoking Yes 1.00 EoF & 057} 2712 dA) ==7] (St Bofl 15¢Y oAk g
- $° 087 (3351 3 =-17.082, p<0.001; 3+ =] 202 0] AJ; fi=-14.587, p<0.001; & =85

rnKing es J
No 076 (048-1.21) F=-17.428, p<0.001 )} o]€k7] A3 Hofl 154 o)Ak /=-8.668,
Body mass index (kg/m?) <18 1.00 P<0.001; 3 ol 208 0]A}; 4=-9.772, p<0.001; t Y E-8+ 5=-9.120,
18-24.9 147 (0.55-3.89) <0.001)0] 243k}
>25 1.95 (0.73-5.21) s010 Lo gl ] SO u
Healthcare utilization AR o R Aehhe 3kt 5 AA) 2 57] @ efo] 140 mm Hg Ul iy
Unmet medical services Yes 1.00 oA} 0]$17] Eeto] 90 mm Hg |9k 2 Hekxdo] AEil Q=
v 17 115725 A= 71295 AFAISHIL Q1GIeH Table 5). T Bk vl op
Hospitalization Yes 1.00 o 5 - R
No 158 (0.95-2.63) "'6%(731%)01]/\19‘] E?:}—}—XEJEO] H]\_ ) 1_(490%)01] B]'G lr':—%]:
Severity I, Bk 8o ol E BURMER S8 STk
Period of hypertension (yr) 714 - ((1)2(1) - o)L A].Qtﬂx% [ola} A7kl 20, o7 o]g Qo] a1 2=
59 1:13 (0:6&2:15) Qs g ok -3 oL F ot duto) T d S HA 5
10-14 253 (130-4.92) B2 QT}, oF Hlu—a%oﬂ H]3f| =-Satoll A Eeto] 24E 7hs/do]
215 302 (161-568) 3,02 =9FtH95% CI, 2.21-4.12). =3+ He okl 2 2-25)1 ¢)A)
Diabetes mellitus Yes 2.06 (1.36-3.13) _ .
o 0 Ok Aol ]3] o) 2§ 87k S7H5 Beyol 298 7
Stroke Yes 0.98 (043-1.98) 57301 S7I8kE = Holal Mt (159 o) 58 OR, 4.61;
No 1.00 95% CI, 1.83-11.64; 202 ©]A} 28 OR, 4.03; 95% CI, 2.06-7.88; 1| ]
Myocardial infarction Yes 3.34 (1.21-9.27)
N E-2:0R, 5.61;95% CI, 3.61-8.71).
o 1.00
Renal failure Yes 1.25 (0.14-11.11)
No 1.00

OR, odds ratio; Cl, confidence interval.
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Table 4. Analysis of the relationship medication adherence and blood pressure
. . SBP (mm Hg) DBP (mm Hg) SBP (mm Hg) DBP (mm Hg)
Variable Total patients
Mean+SD pvalue Mean+SD pvalue Vs pvalue Vs pvalue
Medication adherence 4,063
Adherence 3,795 (92.3) 1281103 <0.001 76.2:0.2 <0.001 -10846  <0.001 5018  <0.001
Non-adherence 268 (7.7) 137.0£14 84.2+1.0 0.000 0.000
No. of days to take medication per month
Everyday 3795 (92.3) 1281103 <0.001 76.240.2 <0.001 -17428  <0.001 9120 <0.001
20 days or more 79 (22) 130.5¢2.5 771413 -14587  <0.001 9772 <0001
15 days or more 26 (0.7) 126.8+3.0 71824 -17.082  <0.001 8668  <0.001
Less then 15 days 26 (0.6) 136.4+4.3 82.33.1 -8.284 0.091 -4887 0090
Do not take 137 (4.2) 142.3+19 89.3+1.4 0.000 0.000

Values are presented as unweighted number (weighted %) or mean+SD, unless otherwise stated. Adjusted for sex, age, residence, income, education, number of household members,
smoking, drinking, body mass index, unmet medical services, hospitalization, period of hypertension, and comorbidity (diabetes mellitus, stroke, myocardial infarction, renal failure).

SBP, systolic blood pressure; DBP, diastolic blood pressure; SD, standard deviation.

Table 5. Analysis of the relationship medication adherence and BP control

BP control (SBP <140 and DBP <30 mm Hg)

Variable Total patients (%) No. (%) pvalte OR (35% CI)
Medication adherence 4,063 2901 (71.2)
Adherence 3,795 (92.3) 2,762 (73.1) <0.001 3.02 (221-4.12)
Non-adherence 268 (7.7) 139 (49.0) 1.00
No. of days to take medication per month
Everyday 3,795 (923) 2,762 (73.1) <0.001 561 (3.61-8.71)
20 days or more 79 (2.2) 56 (66.5) 4.03 (2.06-7.88)
15 days or more 26 (07) 17 (70.8) 461 (1.83-11.64)
Less then 15 days 26 (0.6) 14 (53.4) 2.16 (0.76-6.12)
Do not take 137 (4.2) 52 (35.5) 1.00

Values are presented as unweighted number (weighted %) or OR (95% Cl), unless otherwise stated. Adjusted for sex, age, residence, income, education, number of household members,
smoking, drinking, body mass index, unmet medical services, hospitalization, period of hypertension, and comorbidity (diabetes mellitus, stroke, myocardial infarction, renal failure).
BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; OR, odds ratio; Cl, confidence interval.
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