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Medication adherence and associated factors among hypertensive older
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Objectives: This study aimed to evaluate the factors influencing medication adherence among hypertensive older
adults, focusing on health literacy and other variables, using the WHO framework for adherence to long-term
therapy. Methods: A secondary data analysis was conducted on the 2021 Korean Health Panel Survey data
comprising 2,411 adults aged 65 years and older receiving medication for hypertension. Descriptive statistics,
chi-square tests, one-way ANOVA, and multinomial logistic regression were performed using SPSS 28.0. Results:
Health literacy significantly differentiated the perfectly adherent group from the highly adherent group but was
not significantly associated with non-adherence. The non-adherent group showed heterogeneous traits, suggesting
that structural improvements or interventions tailored to behavioral mechanisms may be necessary for health
literacy to be effective. Conclusion: Health literacy may contribute to refining adherence quality among already
adherent individuals, whereas structural or tailored interventions may be required for non-adherent groups. These
findings underscore the intervention strategies adapted to adherence profiles.
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[Figure 1] Flow chart of the study population
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Patient-related factors

Socioeconomic factors

« Age * Gender
* Marital status * Education level
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Condition-related factors
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Therapy-related factors
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Medication adherence

Patient-related factors

* Health literacy
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[Figure 2] Research framework based on the WHO model with reclassified factors
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(Table 1) Differentiation of medication adherence groups (perfect adherent group, high adherent group, non-adherent

group) by factors
Unit: N(%) or Mean+SD

' ' Total agiff;tlt High adherent Non-adherent )
Variables Categories — group group z*/F p
(N=2,411) group (0=632) (0=129)
(n=1,650)
Patient-related factors
Age [year] 74.7+6.1 74.7+6.1 74.7+6.2 75.0£6.0 0.155 .857
Gender Male (vs female) 997 (41.4) 677 (41.0) 267 (42.2) 53 (41.1) 0.283  .868
Marital status Married (vs un-married ) g5 (56 1089 (66.0) 430 (68.0) 86 (66.7) 0853 653
or divorced)
< Elementary school 1,212 (50.3) 823 (49.9) 328 (51.9) 61 (47.3)
Education level < High school 1,009 (41.8) 693 (42.0) 257 (40.7) 59 (45.7) 1.712 789
= College 190 ( 7.9) 134 (8.1) 47 (7.9 9 (7.0
Household Low 801 (33.2) 561 (34.0) 199 (31.5) 41 31.8)
equalization income  Middle 804 (33.3) 540 (32.7) 224 (35.4) 40 (31.0) 2776 .596
level High 806 33.4) 549333 209 33.) 48 (37)
Disability Yes (vs no) 323 (13.4) 220 (13.3) 83 (13.1) 20 (15.5) 0.537 .764
Comorbidity status ~ Yes (vs no) 2,177 (90.3) 1,489 (90.2) 577 (91.3) 111 (86.0) 3.387 184
Siesence of adverse v (s no) 88 (3.6) 52 (3.2) 28 ( 4.4) 8(62 4648 098
ug events
Health literacy [scorel 7.8+4.4 8.0+4.5 7.4+4.3 7.8+43 3.784* .023
Likely inadequate 1,408 (58.4) 928 (56.2) 403 (63.9) 77 (59.7)
Health literacy Likely problematic 574 (23.8) 410 (24.9) 123 (21.2) 30 (23.3) 10.940* .027
Likely sufficient 429 (17.8) 312 (18.9) 95 (15.0) 22 (17.1)
Stress level High (vs low) 543 (22.5) 359 (21.8) 157 (24.8) 27 (20.9) 2.689 261
Depression Yes (vs no) 228 (19.5) 140 ( 8.5) 67 (10.6) 21 (16.3) 9.799* .007
Anxiety Yes (vs no) 151 (6.3) 85 (5.2 55 ( 8.7) 11 (85  11.005* .004
o Bad 845 (35.00 561 (340) 236 (37.3) 284 (37.2)
;‘;?;C“VG bealth Nt good 1058 (3.9 716 43.4) 287 (45.49) 55 (426 8393 078
Good 508 (21.1) 373 (22.6) 109 (17.2) 26 (20.2)
Healthcare team and system-related factors
Usual source of care Yes (vs no) 1,830 (75.9) 1,287 (78.0) 452 (71.5) 91 (70.5)  12.634™ .002
gen;nd? health care ¢ (s no) 248 (103) 151 (9.2) 80 (12.7) 17 (132 7.325* 026

Notes. N=2,411; SD=Standard Deviation
Medication adherence was categorized into three groups: (1) the perfect adherent group, who fulfilled both persistence and
reported ‘completely followed” in compliance; (2) the high adherent group, who fulfilled persistence and reported “mostly followed”;
and (3) the non-adherent group, who lacked persistence or reported poor compliance.
Games-Howell post hoc test for the health literacy score showed a significant difference between the perfect and high adherent
groups (p<.05); no other group comparisons were significant.
p<.05, ** p<.01, *** pd.001
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(Table 2) Multinomial logistic regression analysis of factors associated with medication adherence groups

Ref=High adherent group

Perfect adherent group

Non-adherent group

Variables/Categories 5 - o 5% O > 5 - R 5% O b
Patient-related factors
Age 0.002 0.009 1.002 (0.985~1.020) .814 0.019 0.018 1.019 (0.984~1.056) .288
Gender (ref. Female) -0.119 0.111 0.887 (0.714~1.103) .281 -0.170 0.229 0.844 (0.539~1.322) .458

Marital status
(ref. Un-married or divorced)

-0.121 0.114 0.886 (0.708~1.108) .288 -0.028 0.235 0.972 (0.614~1.541) .905

Education level (ref. < Elementary school)
< High school
> College -0.019 0.202 0.981

-0.005 0.110 0.99 (0.802~1.235) .967  0.205 0.225 1.228 (0.791~1.907) .361
0.660~1.458) 924 -0.059 0.428 0.943 (0.407~2.181) .890

Household equalization income level (ref. Low)

Middle -0.176  0.119 0.839 (0.664~1.060) .140 -0.117 0.251 0.890 (0.544~1.455) .642
High -0.153 0.130 0.858 (0.665~1.107) .240  0.176 0.261 1.192 (0.714~1.990)  .502
Disability (ref. No) 0074 0143 1.077 (0.814~1.425) .605 0278 0.278 1321 (0.765~2.280) .318

Comorbidity status
(ref. No)

-0.087 0.171 0917 (0.656~1.282) .612 -0.540 0.305 0.583 (0.321~1.060) .077

Presence of adverse drug
events (ref. No)

-0339 0245 0713 (0441~1.152) .167 0423 0423 1526 (0.667~3.495) 317

Health literacy (ref. Likely inadequate)

Likely problematic 0264 0126 1.302 (1.016~1.669) .037* 0.243 0.253 1.275 (0.776~2.095) .338

Likely sufficient 0335 0.148 1.398 (1.046~1.869) .024* 0.224 0300 1.251 (0.695~2.250) .455
Stress level (ref. Low) -0.032 0.120 0969 (0.766~1.225) .790 -0.320 0.259 0.726 (0.438~1.206) .216
Depression (ref. No) 0.196 0.218 1.216 (0.793~1.866) .370 1.046 0371 2.847 (1.377~5.888) .005™*
Anxiety (ref. No) -0.617 0.247 0539 (0.332~0.875) .012* -0.736 0.462 0.479 (0.194~1.185) .111

Subjective health status (ref. Bad)

Not good -0.004 0.114 099 (0.797~1.246) 974 -0.076 0.238 0.927 (0.581~1.477) .749
Good 0291 0.149 1338 (0.999~1.791) .050 0.080 0.304 1.083 (0.597~1.964) .793
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Perfect adherent group Non-adherent group
B SE OR (95% CD) p B SE  OR (95% CI) D
Healthcare team and system-related factors

Variables/Categories

Usual source of care

0348 0.109 1.416 (1.144~1.752) -0.052 0217 0949 (0.620~1.452) .809

(ref. No) .001**
gg;“el\tb};eakh care needs 0317 0154 0728 (0.538~0.985) .040* 0072 0301 1.075 (0.595~1.941) .810

-2LL=3474.249, NagelKerke R?=.035, Hosmer & Lemeshow test: x°=67.848 (p=.002)

Notes. N=2,411; SE=Standard Error; OR=Odds Ratio; CI=Confidence Interval
Medication adherence was categorized into three groups: (1) the perfect adherent group, who fulfilled both persistence and reported
“completely followed” in compliance; (2) the high adherent group, who fulfilled persistence and reported “mostly followed”; and (3)
the non-adherent group, who lacked persistence or reported poor compliance.
* pC05, ** pl0l, ** p.001

(p=.037), A7 S=oIA 1.3988(p=.024) =T EQE,  7FsAdol 2.8479(p=.005) %3k
=0l UE B B2 ol div] & oo £ F7HoR, ARl s dFHol SOl
7Fs7dol 0.539H1(p=.012)% F43] A4ttt 2z Al A FolskA] gitd ddES e or AR}, Fof
Al B4 8RoME 8RRl e B¢ S oldE E°lWL(n=129r2 AR N Sl et AT
of ZgHd 7Fs/del 1.416M(p=.001) &}H, 1= o] (0=23), BAT0=32), FEH(n=74) 9 SHREeR &
& ™ol 3= B 0.728H(p=.040)= =3 E}. ForTt. ofF ShRE 1 8 ¥ AlolE Rls|
B2 OlRE S VIEeR BT £ T4, %%H 2| EA0 w} M Waee TelAEdd, A
T B 8] T 92 ATl Rel WaR Ul &9 Wae d9RAEAE 44 dAlskeled, 1 2
2ol Ol 7Y, =2 olBT Oib| 20l £ &= (Table 3ol Aokt B4 Azt JH(*=17.333,

(Table 3) Differentiation of health literacy-based subgroups within the ‘non-adherent group’ by factors
Unit: N(%)

Likely Likely Likely
. . Total inadequate  problemati sufficient 2
Variables Categories (N=129) aroup ¢ group aroup x p
(=74 (0=32) (0=23)
Gender Male (vs female) 53 (41.00 20 (27.0) 16 (50.0) 17 (73.9) 17.333™* <001

Married (vs un-married
or divorced)

Marital status 86 (66.6) 41 (66.0) 24 (75.0) 21 (91.3) 11.506™* .003

< Elementary school 61 (47.3) 47 (63.5) 10 (31.2) 4 (17.4)
Education level < High school 59 45.7) 26 (35.1) 19 (59.4) 14 (60.9) 26.284™* <001
> College 9 (7.0 1(1.49 3(94) 5 (21.7)
o Low 41 31.8) 30 (40.5) 5 (15.6) 6 (26.1)
Household equalization . 4y 40 (31.0) 21 284 16 (50.0) 3(13.00  15207* 004
income level
High 48 37.2) 23 (3Ll 11 344 14 (60.9)
Comorbidity status Yes (vs no) 111 (86.0) 67 (90.5) 28 (87.5) 16 (69.6) 6.505* .039
Depression Yes (vs no) 21 (16.3) 16 (21.6) 5 (15.6) 0 (0.0 6.032* .049
Bad 48 37.2) 35473 11 (3449 2(87)
Subjective health status Not good 55 (42.6) 28 (37.8) 14 (43.8) 13 (56.5) 12.084* .017
Good 26 (20.2) 11 (14.9) 7 (21.8) 8 (34.9)

Notes. N=129
Health literacy was categorized into three levels based on total scores: ‘likely inadequate’ (0-8), ‘likely problematic’ (9-12), and ‘likely
sufficient’ (13-16).
Only variables that showed statistically significant differences across health literacy levels (p{.05) are presented in this table.
* pC05, ** p.01, ** p.001
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