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A= FAES VFe® Ae W oA 0dd's ratio(alzH])E
1.426(95% C1:1.323-1.537)2.2 FAA SR FostA YEFTH(p<.0001).
BoA= 60~69ME5 7IEo®E e w, 70~79A] WAH]E= 0.784(95%
C1:0.743-0.828)2 o™ {93} (p<.0001) 804l o)A nApH]=
0.962(95% C1:0.901-1.028)0] YA+ EA o= FolatA = For). 7128
FHE HFEEAE VFEeR P& uW FEAe] wA] 1.448(95%
CI:1.347-1.556), 71 G Ake] nlzpbH] 1.878(95% CI1:1.535-2.298)= 7]
2 A FFALFES vEE g8 4F uxhrr EALeRE FoEA =%
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H = 1.052(95% C1:0.975-1.134) 2, 4] & w vFF o5 48
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kg/m' PIRH S 7]Eo 2 S W AAH(18.5kg/m ©]A4~23kg/m' WRH) S mA}
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TE VeeR S W n¥ES A w2 A9 wAHZE 0.864(95%
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g4z B4 0 2dSdA9 nES o= g UAE a9

Null Model Model 1 Model 2 Model 3
TE
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value
2 REF REF
o=} 1.426  1.323-1.537  <.0001 1.429  1.326-1.540  <.0001
60~694] REF REF
AB  70~794) 0.784  0.743-0.828  <.0001 0.786  0.744-0.830  <.0001
80A] 1% 0.962  0.901-1.028  0.2576 0.964  0.902-1.030  0.2791
H$F7t REF REF
MES
22 #3x 1.448  1.347-1.556  <.0001 1.455  1.354-1.564  <.0001
™8
A A%
cﬁ AA FFA 1.878  1.535-2.298  <.0001 1.880  1.536-2.301  <.0001
I
¥ = 5 2 THeE REF REF
T oan
19 7H 1.253  1.190-1.318  <.0001 1.253  1.190-1.318  <.0001
1505 9 o]s} REF REF
150~300% 4 o3} 0.918  0.866-0.973  0.0037 0.920  0.868-0.975  0.0050
300~500%+ A o] 3} 0.860  0.795-0.931  0.0002 0.864  0.798-0.935  0.0003
5009 9 =3} 0.878  0.790-0.975  0.0152 0.883  0.795-0.981  0.0207
oy e REF REF
4 1.234  1.175-1.297  <.0001 1.228  1.169-1.290  <.0001




s 24 0 1®@IAAM 9 veF s 0 vA= 8d (AF)

Null Model Model 1 Model 2 Model 3
A TE
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value
258 o3 REF -
Zsln 0.906  0.852-0.963  0.0016 0.910  0.856-0.967  0.0025
g
A=
= RS- %] 0.870  0.815-0.927  <.0001 0.876  0.822-0.935  <.0001
Eﬁﬂ 0.867  0.791-0.949  0.0021 0.876  0.800-0.960  0.0046
H&F REF REF
=7
F 1.066  1.015-1.120  0.0103 1.068  1.017-1.122  0.0082
7 v &4 REF REF
9
I %4 53t mlt 1.160  0.955-1.409  0.1359 1.163  0.957-1.413  0.1282
Eun
H
> 53t oA} 1.052  0.975-1.134  0.1897 1.051  0.975-1.133  0.1963
;ﬂ] ‘?_l S&(lS.Skg/m’ REF REF
A AH(18.5kg/ m _ ~
o AF~23ke/ it 1% 0.836  0.764-0.915  <.0001 0.838  0.766-0.917  0.0001
’3213?/ M TH(23ke/ m' 0.844  0.771-0.924  0.0003 0.846  0.773-0.927  0.0003
£ REF REF
FoH
iy BE 1.258  1.180-1.341  <.0001 1.258  1.180-1.342  <.0001
T
(B5:3 2.008  1.876-2.149  <.0001 2.007  1.876-2.148  <.0001




nPZSoAM e HEFH 5 AP vA = 80 (AH)

Null Model Model 1 Model 2 Model 3
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value
g REF REF
B
o 0.864 0.826-0.904  <.0001 0.864 0.826-0.903  <.0001
gy REF REF
A
of 5 0.714 0.675-0.754 <.0001 0.714 0.675-0.755 <.0001
A o § REF REF
Z2=c 1.320 1.236-1.410 <.0001 1.321 1.237-1.411 <.0001
7| AA
iJ g3 1.168 1.074-1.270 0.0003 1.170 1.075-1.272 0.0003
2
%—_ 1.193 1.095-1.301 <.0001 1.194 1.095-1.302 <.0001
z':
REF REF
1.794 1.690-1.904  <.0001 1.797 1.693-1.907  <.0001
REF REF
1.717 1.632-1.806 <.0001 1.718 1.633-1.808 <.0001
REF REF
0.628 0.599-0.659  <.0001 0.627 0.598-0.658  <.0001




E 12. B5E 24 233049 W35 92 3Pl BNE 89 (A%)
Null Model Model 1 Model 2 Model 3
54 T
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value
A F < 1.9 REF REF
AT+
A9z 1.9 < YA} < 2.2 .027  0.900-1.171 0.6932 .052 .922-1.201 0.4510
R4k
ZFAL 2.2 < AL < 2.9 .801  0.678-0.946 0.0090 .789 .668-0.931 0.0052
A 5
2.9 < YAt .713  0.591-0.861 0.0004 731 .606—0.882 0.0011
B4 4 <8.8 REF REF
;l:réga. 8.8 < WA 4+ <13.4 .070  0.897-1.276 0.4506 .045 .877-1.244 0.6242
gild O
g 7#H
é}e} l‘,: 13.4 < HA £ <19.9 .265  1.055-1.518 0.0112 .212 .012-1.451 0.0367
A
3—'] 19.9 < ¥4 & .202  0.992-1.458 0.0608 . 146 .946-1.387 0.1629
2
=
5 AAAY= < 14.51 REF REF
D=
T
A4 14.51 < AAAHEE < 19.35 .958  0.868-1.057 0.3921 .970 .878-1.073 0.5559
AHE
F+ 19.35 < AAAHEE < 30.37 065  0.925-1.226 0.3826 .121 .973-1.292 0.1138
30.37 < AAAHAE 971 0.805-1.171 0.7572 .037 .860-1.250 0.7034
AFYE < 143.9 REF REF
143.9 < AF¥UE < 311.2 .029  0.928-1.141 0.5903 .076 .969-1.196 0.1710
ATEE
311.2 < 34U % < 1,344.9 .803  0.669-0.964 0.0183 .865 .722-1.036 0.1154
1,344.9 < AFHE = .802  0.673-0.955 0.0134 .8563 .717-1.015 0.0734
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nPZSoAM e HEFH 5 AP vA = 80 (AH)

Null Model Model 1 Model 2 Model 3

A
ox
By
e

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

Between Community
Variance(S.E) 0.2621 (0.02830) 0.2340 (0.02563) 0.2410 (0.02688) 0.2307 (0.02599)

Percentage change
in variation 10.72% 8.05% 11.98%

ICC(HO: Variance

of random 0.2621/(0.2621+r*7/3) = 0.2340/(0.2340+ 7+ 71 /3) 0.2410/(0.2410+ 7+ 71 /3) 0.2307/(0.2307+*7/3)
intercept=0) 0.0738 = 0.0664 = 0.0683 = 0.0655

-2 Res Log

Pseudo-Likel ihood 1,095,255 1,131,343 1,095,990 1,132,045
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AT A W AT A WG
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FAL AL Ha

AMEEEA] F2T 21.10 25.30 52.41 15,650
AEEEA T 10.20 10.50 69.16 15,650
Me5HA &4k 3.60 4.00 45.91 15,650
AEEEA AET 3.60 6.60 40.14 15,650
AEEEA FXT 3.80 7.70 34.76 15,650
MEEHA T 5.40 15.70 26.98 15,650
AEEEA THT 2.70 8.60 22.73 15,650
AEEEA AFT 3.10 8.20 24.94 15,650
MESHA A5 2.50 7.70 23.93 15,650
AEEEA] =8 T 2.00 7.90 25.30 15,650
MEEHA =T 3.40 7.00 20.24 15,650
Me5HA 29T 2.70 7.90 22.06 15,650
A=EEA AdET 6.90 13.10 35.94 15,650
AEEEA] v 2.90 2.80 39.06 15,650
MES5HA FHaT 3.20 6.80 30.94 15,650
AEEEA AAT 2.90 8.40 27.13 15,650
AEEEA 2T 3.70 11.70 27.52 15,650
MeS5HA 17 2.50 9.40 30.96 15,650
MeEHA YET 5.10 16.30 42.59 15,650
AEEEA FA4T 3.80 7.30 32.17 15,650
Me5HA et 2.20 5.20 23.11 15,650
AMEEEA AT 7.70 8.90 62.82 15,650
AEEEA AT 13.10 16.60 70.59 15,650
A& EHA 5.50

A5 A 4.80

FARG A 7.10



FAbFA Al A 14.00 50.40 16.61 4,316
ARG AA FT 5.30 33.60 18.24 4,316
ARG Al G 2.40 17.50 13.68 4,316
ARG Al BT 5.50 21.30 21.49 4,316
ARG Al Fe 3.50 24.10 24.64 4,316
ARG A] T 2.40 13.00 26.64 4,316
ARG A H 2.50 16.20 13.54 4,316
ARG A S 3.50 15.00 30.33 4,316
kg Al Abst 2.40 24.00 18.90 4,316
FAbFA A ST 2.50 24.20 23.18 4,316
A Al A 1.20 3.60 45.02 4,316
ARG Al A AT 3.20 24.20 23.57 4,316
FAFA A T 3.80 24.60 22.54 4,316
ARG A AP 2.70 31.20 21.68 4,316
ARG A 7 1.90 9.70 31.94 4,316
g T 20.20 42 .50 27.20 2,702
-F g A T 2.70 11.70 18.75 2,702
g Al AT 2.60 23.70 15.31 2,702
g A ' 7.80 32.90 12.24 2,702
g A BT 2.60 16.20 20.39 2,702
Al AT 3.00 10.90 29.99 2,702
I A R = e 3.50 17.10 22.97 2,702
LI R P = iy 1.50 11.50 36.24 2,702
AFAA] T 4.30 15.30 48.27 2,773
AHFAA FT 2.70 12.70 22.72 2,773
AFAA] AFT 1.90 5.00 37.28 2,773
AFAA] T 3.40 15.40 25.80 2,773
AHFAA FHT 2.80 10.00 21.70 2,773
AHFAA] AFT 2.50 14.50 19.36 2,773
AFAA AT 2.10 11.60 33.68 2,773
AHFAA M FEF 2.20 16.60 17.58 2,773
A FAA] Ashat 1.90 13.00 16.01 2,773
FFFIA FT 12.10 58.40 15.27 2,944



FFEFAA AT 3.70 21.70 19.52 2,944
FFRGA HT 3.50 30.00 14.09 2,944
FFFGA BT 2.90 25.90 14.81 2,944
FFFAA] FAT 2.70 23.00 22.02 2,944
G 2.40 15.90 11.49 2,743
G T 5.80 25.20 13.47 2,743
g A AT 4.60 15.60 19.18 2,743
FA A 3T 2.50 13.20 27.78 2,743
HAFAGA Y 2.30 14.00 18.21 2,743
FAFAA] T 2.00 10.80 19.15 1,055
ARG A T 3.60 19.50 33.23 1,055
ARG A FT 3.80 12.40 21.78 1,055
TAFA A H 1.30 7.70 28.09 1,055
ARG AA &5 1.40 15.60 45.34 1,055
Al FE- A Al AlFA 1.90 5.60 65.65 788
A7 % FAE5HA 3.30 10.70 48.06 1,339
B71% A 4.70 11.70 61.64 1,339
A7 % AH{A 3.10 13.40 29.81 1,339
7% QFFA] 3.20 8.20 46.25 1,339
B7% FHA 3.10 14.80 35.51 1,339
A7) % 3TN 2.50 7.30 39.70 1,339
A71% HEA 1.90 8.00 44.33 1,339
B71% FTFHA 2.00 25.10 17.53 1,339
A7)1% QFEA] 2.70 14.60 46.37 1,339
A% LFEHA 3.20 12.10 38.43 1,339
BA71% FHA 3.90 13.50 38.75 1,339
871 % HFTFAl 1.60 8.50 32.68 1,339
A% QA 2.00 12.80 38.21 1,339
B71% AlEA 1.70 9.40 45.70 1,339
A= FEA 2.30 8.50 37.18 1,339
A% YA 1.40 12.80 40.94 1,339
ANE A 1.80 6.60 48.62 1,339
BNE EJAEHA 1.90 8.40 54.81 1,339
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ARG Al G 2.40 17.70 14.41 4,273
ARG Al BT 5.50 21.20 23.50 4,273
ARG Al Fa 3.60 24.60 25.63 4,273
ARG A T 2.50 13.30 28.60 4,273
FAbgA A Ht 2.60 15.70 14.08 4,273
ARG A S 3.70 15.20 32.09 4,273
F-Abg A 2.40 24.00 18.12 4,273
FAFA A ST 2.50 24.20 24.66 4,273
ARG Al A 1.30 3.80 45.39 4,273
ARG A AA T 3.30 23.70 24.11 4,273
ARG AA T 3.70 21.90 23.94 4,273
ARG A AP 2.70 31.20 22.64 4,273
ARG A 71 2.00 9.90 32.70 4,273
g A T 19.20 42.10 27.62 2,674
g T 2.70 11.90 19.00 2,674
g A AT 2.70 25.80 14.86 2,674
g Al T 8.00 34.00 12.31 2,674
g 5T 2.70 17.60 20.14 2,674
Al AT 3.20 11.30 29.76 2,674
g A EA T 3.60 17.60 21.84 2,674
Lo R R = 1.50 11.50 29.73 2,674
AHFAA] T 4.20 14.50 43.84 2,801
AHFAA T 2.80 11.90 18.01 2,801
AHFAA AT 2.10 5.80 36.68 2,801
AFAA] T 3.50 15.60 24.60 2,801
AHFAA FHT 2.90 9.90 20.25 2,801
AHFAA] AFT 2.60 15.30 19.63 2,801
AFAA AT 2.10 11.40 33.18 2,801
AHFAA I FEF 2.20 16.20 17.91 2,801
AFAA] skt 1.90 13.40 14.23 2,801
FFFAAN T 12.00 57.50 15.09 2,932
FFFAA AT 3.70 21.50 20.12 2,932
FFFAA " 3.60 29.70 12.01 2,932



FFHGA 3.00 26.00 15.48
FFFAA 2.80 24.00 21.99
o3 A 2.40 16.00 11.29
o3 A 6.00 25.50 14.77
o g A 4.70 15.60 19.01
g A 2.50 12.90 29.52
g g+ 2.30 13.50 17.37
TAFAA] T 2.10 11.10 19.24
ARG SA T 3.60 19.70 33.89
TAFA A F 3.90 12.40 22.44
ARG SA BT 1.30 7.70 26.64
ARG AA &5 1.40 14.80 4428
AFE-DZA A AFA 2.00 5.40 66.96
871 FAE5HA] 3.40 10.80 48.47
BANE A 4.80 11.70 62.22
A7 % A FA 3.10 13.90 27.56
7% QFEA] 3.30 8.30 46.49
BN % FHA 3.20 14.80 33.99
8715 FTEA 3.20 9.10 39.71
B71% FEA 2.00 8.20 4452
7% FFHA 2.00 21.90 15.82
A7)1% QFEA] 2.80 15.00 39.78
A% LFEHA 3.30 12.00 39.18
BANE FHA 4.00 14.30 35.57
B71% FETAl 1.70 9.00 31.15
A71% 2AHA 2.00 12.50 31.81
B71% AEA 1.90 10.10 40.89
BA7N= FEA 2.40 7.70 33.91
A7 % oA 1.40 13.00 39.09
ANE A 2.00 6.70 48.76
A7 % EJAEHA 2.00 8.80 55.59
A7 % TFA 1.70 11.10 38.30
7% o] Al 1.90 9.00 54.76
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Background and Purpose

South Korea entered an aging society in 2000 and further transitioned to an aged
society in 2017 after 17 years. With the continuous increase in the elderly
population, Statistics Korea predicts that by 2025, the proportion of people aged 65
and above will exceed 20%, leading to an ultra-aged society. Countries entering
aging societies are witnessing a growing demand for medical services, highlighting
the pressing issue of healthcare inequality. Given the rapid aging trend, inequalities
in elderly healthcare could escalate into a more severe problem. Particularly, unmet
healthcare needs, where individuals forego or are unable to access necessary medical
services due to various societal and economic reasons, can impact both personal
health and societal well-being, necessitating national intervention. Thus, this study
aims to identify individual and regional factors associated with unmet healthcare

experiences among the elderly through multi-level analysis, serving as a foundation



for policy formulation and improvement to reduce unmet healthcare experiences.

Subject and Methods

This study selected a final sample of 184,081 individuals aged 60 and above from
the 2021 and 2022 Community Health Survey, excluding missing data, and
conducted multilevel analysis considering both individual and regional influences
using data from the Community Health Survey and e-Local Indicator of Spatial
Association (e-LISA) provided by Statistics Korea. A chi-square test was performed
to confirm the frequency and distribution of each factor according to the individual
level, and the regional level variables were analyzed after Spearman correlation
analysis was performed. After assessing multicollinearity for all variables used in the
study, binary outcome variables regarding unmet healthcare experiences were
analyzed using Generalized Linear Mixed Effects Models (GLMM) to build four
multilevel models. All statistical analyses were conducted using SAS version 9.4,

with a significance level set at 5% for all analyses.

Results

The Intra-class Correlation Coefficient (ICC), representing the proportion of
variance at the regional level among the total variance, was 7.38%. Typically, if the
ICC value is above 5%, it indicates the presence of regional characteristics
influencing overall changes. Therefore, in this study, multilevel analysis that
considers regional levels is deemed appropriate. The results of the multilevel analysis
indicated that at the individual level, the likelihood of experiencing unmet healthcare
was higher for females, individuals in their 70s compared to those in their 60s, past

or current recipients of basic livelihood benefits, single-person households,



individuals with lower household income, those engaged in economic activities,
individuals with lower education levels, alcohol consumers, underweight individuals,
those perceiving their subjective health as fair or poor, individuals not diagnosed
with hypertension or diabetes, individuals engaging in moderate physical activity,
those experiencing depression or high stress, and individuals with happiness levels
below 7. Regarding the regional level, although not significant in all segments, it
was observed that a lower number of physicians and a higher number of hospital

beds were associated with a higher likelihood of experiencing unmet healthcare.

Conclusions

This study confirmed that unmet healthcare experiences among individuals aged 60
and above are influenced not only by personal characteristics but also by healthcare
resources such as the number of physicians per thousand population and the number
of hospital beds per thousand population. However, socioeconomic variables like
population density and financial independence were not statistically significant.
Therefore, besides implementing various tailored policies to reduce the likelihood of
unmet healthcare experiences, efficient distribution of healthcare resources is
necessary by understanding the needs and desires regarding healthcare utilization.
Additionally, continuous follow-up research utilizing more diverse and detailed

regional-level variables will be required.

Key words: Unmet medical care, medical resources, senior citizens, medical

inequality, community health survey, majority level analysis



