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INTRODUCTION

Dementia is a brain disease with physical, psychological, so-

cial, and economic effects on cognitive function and daily ac-
tivities.1 Alzheimer’s disease (AD) is the leading cause of de-
mentia, representing the most fatal and burdensome form of 
dementia.2 The most critical risk factor for AD is aging, and 
the number of AD cases is expected to increase annually.3 
South Korea is expected to transition into a super-aged society 
by 2025, with over 20% of its population aged 65 years or older. 
This rapid demographic shift is heightening the social burden 
associated with an aging population and the increasing preva-
lence of dementia.4 In addition to aging, AD has also been 
identified as a factor associated with education level, income, 
and higher occupational status, with lower socioeconomic 
status correlating with an increased risk of AD.5,6

South Korea operates a National Health Insurance System, 
with 97% of Koreans enrolled as National Health Insurance 
(NHI) beneficiaries. Premiums are calculated based on the in-
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dividual’s income level or property value. The remaining 3% 
are Medical Aid (MA) recipients who are unable to pay premi-
ums. The government covers the medical costs through taxes.7 
South Korea is compulsorily enrolled in the NHI, a social in-
surance program, and MA, a public assistance program that 
guarantees a minimum standard of living and supports indi-
viduals’ independence. Previous studies primarily used 
healthcare coverage or educational level as proxies to mea-
sure the socioeconomic status, which is a risk factor for de-
mentia.8,9 However, most studies have been cross-sectional, 
focusing only on selected regions or hospitals or using surveys 
to calculate the prevalence rates, and there is little evidence on 
AD prevalence, the leading cause of dementia, based on the 
socioeconomic status. However, conducting cross-sectional 
studies, such as questionnaire-based studies, can be challeng-
ing, as cognitive decline or memory impairment in people 
with dementia may skew the data. Therefore, claims data can 
be a useful research tool for tracking trends in the prevalence 
of dementia and its subtypes, providing an objective history of 
care for the entire Korean population.10

This study aimed to explore the long-term trends in AD prev-
alence and their differences according to the type of healthcare 
coverage. We hypothesized that the risk of AD is higher in so-
cioeconomically disadvantaged healthcare recipients, suggest-
ing potential healthcare policy directions for the screening 
and management of vulnerable populations.

MATERIALS AND METHODS

Study population
This study used claims data from the Health Insurance Review 
and Assessment Service (HIRA) with AD as the main disease 
from 2010 to 2019. The HIRA claims data are national medical 
use data containing inpatient and outpatient records, includ-
ing patient information, diagnosis, and treatment. Physicians 
usually report the International Classification for Diseases 10th 
Revision (ICD-10) diagnosis codes based on the primary diag-
nosis code for which the patient’s need for care was the greatest 
and the secondary listed disease code that influenced the pa-
tient's care. 

We analyzed data from 54978515 individuals with NHI and 
2950585 individuals with MA who visited medical institutions 
at least once between 2010 and 2019. Among them, 1224243 
NHI recipients and 237477 MA recipients were diagnosed with 
AD.

AD diagnosis
The study participants were patients diagnosed with AD (ICD-
10 codes: F00.0, F00.1, F00.2, F00.9, G30.0, G30.1, G30.8, and 
G30.9). These diagnoses were defined as patients who had at 
least one inpatient or outpatient visit to a medical institution 
between 2010 and 2019 with an AD diagnosis code and who 

used anti-dementia medications (donepezil, galantamine, 
rivastigmine, and memantine).

Prescription history
The HIRA database contains comprehensive information on 
all healthcare services, including dates of service, diagnosis 
codes, surgeries, procedures, prescription drugs, and the pa-
tient’s unique identification number, as part of reviewing and 
evaluating claims submitted electronically by providers. Do-
nepezil, galantamine, rivastigmine, and memantine were se-
lected from the HIRA’s drug prescription database from 2010 
to 2019, and patients with a diagnosis code for AD who were 
prescribed dementia medications were extracted.

Comorbidities
Comorbidities were identified from the HIRA database, which 
records all disease codes when a patient visits an inpatient or 
outpatient clinic, including hypertension (I10-15), cardiovas-
cular disease (I20-25), diabetes (E10-14), and stroke (G45-46, 
I60-64, I67-69). For each year, we tracked the medical records 
of patients with an AD diagnosis code to extract patients with 
dementia who had comorbidities up to 1 year prior.

Statistical analysis
We estimated the crude prevalence of AD by the type of health-
care coverage based on the total subscribers of the NHI and 
MA for each year. The standardized prevalence was calculated 
by standardizing the 2015 population. The standard popula-
tion was the total number of subscribers of the NHI and MA in 
2015. The crude and standardized prevalence rates were cal-
culated by insurance type, sex, and age groups under 60 and 
over 60 years. AD is typically categorized as early onset based 
on an age threshold, typically 65 years of age, but this thresh-
old is arbitrary and a threshold of 60 years of age is also com-
monly used, as a small percentage of people develop AD at a 
younger age.11,12

The 95% confidence intervals (CIs) were estimated based 
on the lognormal distribution. Prevalence rate ratio (PRR) is a 
relative difference measure used to compare the prevalence 
rates of two groups for cross-sectional designs. The PRR is the 
proportion of the observed prevalence compared to the prev-
alence of the reference category. A PRR greater than 1 repre-
sents an increase relative to the baseline prevalence, and a 
PRR less than 1 represents a decrease relative to the baseline 
prevalence.13 Using directly standardized rates, we attempted 
to analyze the PRR of AD according to the type of healthcare 
coverage and age strata during the study period, based the 
2015 population. All statistical analyses were conducted using 
the STDRATE procedure in SAS version 9.4 (SAS Institute Inc., 
Cary, NC, USA). The IRB review board approved this study since 
it utilized secondary data (IRB Institution: Health Insurance Re-
view and Assessment service, IRB approval no: HIRAI-
RB-2024-050-002).
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RESULTS

Patients with AD
Table 1 shows the number of AD cases identified by insurance 
type from 2010 to 2019. As shown in Table 1, there was a clear 
trend in the number of AD cases, with an increase of 3.9 times 
from 175688 cases in 2010 to 680800 cases in 2019. Among AD 
patients, the proportion of MA group decreased from 17.1% in 
2010 to 15.4% in 2019. However, after stratification of AD pa-
tients by insurance type, the proportion of male in the MA group 
increased from 25.0% in 2010 to 28.8% in 2019. 

When analyzing comorbidities among patients with AD from 
2010 to 2019, hypertension was the most prevalent, increasing 
from 64.8% to 69.6% in the NHI group and from 69.3% to 71.7% 
in the MA group. The proportion of cardiovascular disease and 
diabetes also increased in both groups. Specifically, the propor-
tion of diabetes increased from 33.1% in 2010 to 38.9% in 2019 
in the NHI group and from 33.9% to 43.3% in the MA group, 
with a larger increase in the MA group. However, the preva-
lence of stroke decreased in both groups by 6.7%p and 8.9%p, 
respectively.

Donepezil was the most commonly used dementia drug, in-
creasing from 71.6% in 2010 to 86.5% in 2019 in the NHI group 
and from 69.7% in 2010 to 87.5% in 2019 in the MA group, fol-
lowed by memantine, rivastigmine, and galantamine. In 2010, 
the NHI group used donepezil more than the MA group; how-
ever, in 2019, the MA group used donepezil more compared to 
the NHI group, with 86.5% of NHI and 87.5% of MA using do-
nepezil (Table 2).

 

Crude and standardized prevalence of AD
The crude prevalence of AD increased in both groups from 
2010 to 2019. Throughout the study period, the crude preva-
lence of AD in the MA group was significantly higher compared 
to the NHI group. The standardized prevalence increased 2.3 
times in the NHI group and increased 2.7 times in the MA 
group from 2010 to 2019. Notably, the age- and sex-standard-
ized prevalence for the MA group increased significantly from 
1251.0 to 3391.9 per 100000 population between 2010 and 2019, 
which is statistically 2.00–2.37 times higher than the NHI group 
(624.4–1433.2 per 100000 population) (Table 3). Considering 
the possibility that individuals initially enrolled in the NHI may 
have transitioned to MA following the onset of AD, we conduct-
ed an additional analysis excluding patients with changes in in-
surance eligibility. The results were consistent with those pre-
sented in Table 3, yielding similar estimates (Supplementary 
Table 1, only online).

The prevalence of AD was significantly higher in the MA 
group compared to the NHI group across all age groups (Fig. 1). 
Notably, there was a substantial increase in AD prevalence 
among patients under 60 years old in the MA group compared 
to the NHI group (Fig. 2). A similar increase in AD prevalence 
was observed in patients aged 60 years and older in the MA Ta

bl
e 

1. 
Pa

tie
nt

s w
ith

 A
lzh

ei
m

er
’s 

Di
se

as
e 

by
 S

ex
 a

nd
 In

su
ra

nc
e 

Ty
pe

20
10

(n
=1

75
68

8)
20

11
(n

=2
17

85
1)

20
12

(n
=2

69
52

2)
20

13
(n

=3
16

95
2)

20
14

(n
=3

63
34

3)
20

15
(n

=4
28

42
3)

20
16

(n
=4

85
97

0)
20

17
(n

=5
36

48
0)

20
18

(n
=5

97
59

4)
20

19
(n

=6
80

80
0)

Ag
e 

(yr
)

77
.5

9±
8.

44
78

.0
6±

8.
37

78
.4

5±
8.

33
78

.8
9±

8.
26

79
.3

3±
8.

18
79

.6
8±

8.
18

80
.0

3±
8.

17
80

.4
4±

8.
13

80
.7

6±
8.

07
81

.0
6±

8.
07

Se
x M

al
e

  5
23

30
 (2

9.
8)

  6
33

62
 (2

9.
1)

  7
76

35
 (2

8.
8)

  9
05

23
 (2

8.
6)

10
26

20
 (2

8.
2)

12
16

78
 (2

8.
4)

13
88

30
 (2

8.
6)

15
30

68
 (2

8.
5)

17
19

73
 (2

8.
8)

19
88

65
 (2

9.
2)

Fe
m

al
e

12
33

58
 (7

0.
2)

15
44

89
 (7

0.
9)

19
18

87
 (7

1.
2)

22
64

29
 (7

1.
4)

26
07

23
 (7

1.
8)

30
67

45
 (7

1.
6)

34
71

40
 (7

1.
4)

38
34

12
 (7

1.
5)

42
56

21
 (7

1.
2)

48
19

35
 (7

0.
8)

NH
I

14
57

28
 (8

3.
0)

18
17

69
 (8

3.
4)

22
64

30
 (8

4.
0)

26
72

74
 (8

4.
3)

30
71

61
 (8

4.
5)

36
21

80
 (8

4.
5)

41
16

08
 (8

4.
7)

45
42

89
 (8

4.
7)

50
71

30
 (8

4.
9)

57
61

46
 (8

4.
6)

M
al

e
  4

48
35

 (3
0.

8)
  5

45
59

 (3
0.

0)
  6

70
99

 (2
9.

6)
  7

82
66

 (2
9.

3)
  8

85
37

 (2
8.

8)
10

46
29

 (2
8.

9)
11

92
57

 (2
9.

0)
13

09
60

 (2
8.

8)
14

72
21

 (2
9.

0)
16

87
24

 (2
9.

3)

Fe
m

al
e

10
08

93
 (6

9.
2)

12
72

10
 (7

0.
0)

15
93

31
 (7

0.
4)

18
90

08
 (7

0.
7)

21
86

24
 (7

1.
2)

25
75

51
 (7

1.
1)

29
23

51
 (7

1.
0)

32
33

29
 (7

1.
2)

35
99

09
 (7

1.
0)

40
74

22
 (7

0.
7)

M
A

  2
99

60
 (1

7.
1)

  3
60

82
 (1

6.
6)

  4
30

92
 (1

6.
0)

  4
96

78
 (1

5.
7)

  5
61

82
 (1

5.
5)

  6
62

43
 (1

5.
5)

  7
43

62
 (1

5.
3)

  8
21

91
 (1

5.
3)

  9
04

64
 (1

5.
1)

10
46

54
 (1

5.
4)

M
al

e
   

 7
49

5 
(2

5.
0)

   
 8

80
3 

(2
4.

4)
  1

05
36

 (2
4.

5)
  1

22
57

 (2
4.

7)
  1

40
83

 (2
5.

1)
  1

70
49

 (2
5.

7)
  1

95
73

 (2
6.

3)
  2

21
08

 (2
6.

9)
  2

47
52

 (2
7.

4)
  3

01
41

 (2
8.

8)

Fe
m

al
e

  2
24

65
 (7

5.
0)

  2
72

79
 (7

5.
6)

  3
25

56
 (7

5.
6)

  3
74

21
 (7

5.
3)

  4
20

99
 (7

4.
9)

  4
91

94
 (7

4.
3)

  5
47

89
 (7

3.
7)

  6
00

83
 (7

3.
1)

  6
57

12
 (7

2.
6)

  7
45

13
 (7

1.
2)

NH
I, 

Na
tio

na
l H

ea
lth

 In
su

ra
nc

e;
 M

A,
 M

ed
ica

l A
id

. 
Da

ta
 a

re
 p

re
se

nt
ed

 a
s m

ea
n±

st
an

da
rd

 d
ev

ia
tio

n 
or

 n
 (%

).



593

Sanghyun Kim, et al.

https://doi.org/10.3349/ymj.2024.0303

Ta
bl

e 
2. 

Co
m

or
bi

di
tie

s a
nd

 D
ru

gs
 o

f A
lzh

ei
m

er
’s 

Di
se

as
e 

Ca
se

s f
ro

m
 20

10
 to

 20
19

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

Co
m

or
bi

di
ty

*

NH
I Hy

pe
rte

ns
io

n
  9

43
82

 (6
4.

8)
11

74
00

 (6
4.

6)
14

92
33

 (6
5.

9)
17

75
32

 (6
6.

4)
20

54
43

 (6
6.

9)
24

34
68

 (6
7.

2)
27

82
78

 (6
7.

6)
30

90
32

 (6
8.

0)
34

80
49

 (6
8.

6)
40

08
81

 (6
9.

6)

Ca
rd

io
va

sc
ul

ar
  2

45
94

 (1
6.

9)
29

75
0 

(1
6.

4)
37

31
0 

(1
6.

5)
44

44
3 

(1
6.

6)
53

19
9 

(1
7.

3)
63

45
6 

(1
7.

5)
72

43
1 

(1
7.

6)
79

89
1 

(1
7.

6)
90

97
6 

(1
7.

9)
10

42
54

 (1
8.

1)

Di
ab

et
es

  4
81

95
 (3

3.
1)

60
89

7 
(3

3.
5)

77
54

8 
(3

4.
3)

93
33

4 
(3

4.
9)

10
83

21
 (3

5.
3)

13
03

93
 (3

6.
0)

15
10

24
 (3

6.
7)

16
99

03
 (3

7.
4)

19
41

23
 (3

8.
3)

22
43

60
 (3

8.
9)

St
ro

ke
s

  6
65

96
 (4

5.
7)

79
38

7 
(4

3.
7)

96
45

8 
(4

2.
6)

11
01

65
 (4

1.
2)

12
29

22
 (4

0.
0)

14
25

20
 (3

9.
4)

15
92

47
 (3

8.
7)

17
14

47
 (3

7.
7)

19
14

57
 (3

7.
8)

22
48

94
 (3

9.
0)

M
A Hy

pe
rte

ns
io

n
  2

07
55

 (6
9.

3)
25

13
6 

(6
9.

7)
30

34
7 

(7
0.

4)
35

12
3 

(7
0.

7)
39

80
9 

(7
0.

9)
46

96
5 

(7
0.

9)
52

59
9 

(7
0.

7)
58

30
6 

(7
0.

9)
64

27
7 

(7
1.

1)
74

98
2 

(7
1.

7)

Ca
rd

io
va

sc
ul

ar
   

 5
37

8 
(1

8.
0)

62
59

 (1
7.

4)
75

86
 (1

7.
6)

88
82

 (1
7.

9)
10

36
1 

(1
8.

4)
12

45
6 

(1
8.

8)
13

96
5 

(1
8.

8)
15

56
9 

(1
8.

9)
17

45
3 

(1
9.

3)
20

38
4 

(1
9.

5)

Di
ab

et
es

  1
01

48
 (3

3.
9)

12
45

6 
(3

4.
5)

15
55

2 
(3

6.
1)

18
22

6 
(3

6.
7)

21
13

9 
(3

7.
6)

25
46

7 
(3

8.
4)

29
66

3 
(3

9.
9)

33
71

2 
(4

1.
0)

38
10

1 
(4

2.
1)

45
32

9 
(4

3.
3)

St
ro

ke
s

  1
45

62
 (4

8.
6)

16
73

5 
(4

6.
4)

19
38

2 
(4

5.
0)

21
74

6 
(4

3.
8)

23
79

1 
(4

2.
4)

27
37

3 
(4

1.
3)

30
33

6 
(4

0.
8)

32
42

5 
(3

9.
5)

35
14

7 
(3

8.
9)

41
59

2 
(3

9.
7)

Dr
ug

*

NH
I Do

ne
pe

zil
10

43
90

 (7
1.

6)
13

45
01

 (7
4.

0)
17

31
24

 (7
6.

5)
21

07
25

 (7
8.

8)
24

78
73

 (8
0.

7)
29

68
43

 (8
2.

0)
34

31
47

 (8
3.

4)
38

56
27

 (8
4.

9)
43

58
14

 (8
5.

9)
49

82
66

 (8
6.

5)

Ga
la

nt
am

in
e

  1
99

91
 (1

3.
7)

20
55

3 
(1

1.
3)

19
74

0 
(8

.7
)

17
06

4 
(6

.4
)

17
02

6 
(5

.5
)

18
05

4 
(5

.0
)

19
45

6 
(4

.7
)

19
50

4 
(4

.3
)

19
84

8 
(3

.9
)

22
65

5 
(3

.9
)

Ri
va

st
ig

m
in

e
13

93
8 

(9
.6

)
17

40
5 

(9
.6

)
22

03
5 

(9
.7

)
25

35
7 

(9
.5

)
28

99
3 

(9
.4

)
33

51
7 

(9
.3

)
33

74
7 

(8
.2

)
32

55
4 

(7
.2

)
33

41
5 

(6
.6

)
36

26
1 

(6
.3

)

M
em

an
tin

e
  2

77
14

 (1
9.

0)
32

84
0 

(1
8.

1)
38

14
9 

(1
6.

9)
40

73
9 

(1
5.

2)
50

56
3 

(1
6.

5)
68

88
2 

(1
9.

0)
81

62
9 

(1
9.

8)
94

50
5 

(2
0.

8)
10

73
83

 (2
1.

2)
12

60
53

 (2
1.

9)

M
A Do

ne
pe

zil
  2

08
87

 (6
9.

7)
26

32
1 

(7
3.

0)
32

88
1 

(7
6.

3)
39

45
0 

(7
9.

4)
45

81
3 

(8
1.

5)
54

73
2 

(8
2.

6)
62

45
8 

(8
4.

0)
70

46
2 

(8
5.

7)
78

58
7 

(8
6.

9)
91

56
4 

(8
7.

5)

Ga
la

nt
am

in
e

   
 3

59
5 

(1
2.

0)
36

62
 (1

0.
2)

32
15

 (7
.5

)
25

95
 (5

.2
)

26
17

 (4
.7

)
26

99
 (4

.1
)

28
03

 (3
.8

)
27

17
 (3

.3
)

27
29

 (3
.0

)
33

19
 (3

.2
)

Ri
va

st
ig

m
in

e
  2

04
2 

(6
.8

)
24

67
 (6

.8
)

28
65

 (6
.7

)
31

84
 (6

.4
)

36
74

 (6
.5

)
43

91
 (6

.6
)

42
43

 (5
.7

)
41

64
 (5

.1
)

41
84

 (4
.6

)
46

44
 (4

.4
)

M
em

an
tin

e
   

 7
43

5 
(2

4.
8)

80
10

 (2
2.

2)
87

89
 (2

0.
4)

89
67

 (1
8.

1)
97

78
 (1

7.
4)

12
79

1 
(1

9.
3)

14
65

4 
(1

9.
7)

16
65

7 
(2

0.
3)

18
42

3 
(2

0.
4)

21
71

9 
(2

0.
8)

NH
I, 

Na
tio

na
l H

ea
lth

 In
su

ra
nc

e;
 M

A,
 M

ed
ica

l A
id

. 
Th

e 
va

lu
es

 in
 p

ar
en

th
es

es
 a

re
 p

er
ce

nt
ag

es
.

*P
er

ce
nt

ag
es

 m
ay

 a
dd

 u
p 

to
 >

10
0%

 d
ue

 to
 m

ul
tip

le
 d

ia
gn

os
es

 in
 th

e 
sa

m
e 

pa
tie

nt
.



594

AD Prevalence Among NHI and MA Beneficiaries

https://doi.org/10.3349/ymj.2024.0303

group compared to the NHI group.

DISCUSSION

Using the NHI claims data, we identified differences in long-

term trends in the prevalence of AD based on the type of health-
care coverage, which served as a proxy for socioeconomic sta-
tus. Additionally, the proportion of comorbidities varied 
between the MA and NHI groups. During the study period, the 
number of MA beneficiaries with AD increased 3.5 times, with 
the prevalence 5.47 times higher in the MA group compared to 

Table 3. Crude and Standardized Prevalence of Alzheimer’s Disease per 100000 Population

Year
NHI MA

Rate ratio†

Crude Standardized* Crude Standardized*
2010 472.1 (469.7–474.5) 624.4 (621.2–627.7) 2636.1 (2606.3–2666.0) 1251.0 (1234.6–1267.5) 2.00 (1.98–2.03)
2011 575.8 (573.2–578.5) 735.8 (732.4–739.2) 3256.7 (3223.0–3290.3) 1500.7 (1482.7–1518.8) 2.04 (2.01–2.07)
2012 703.1 (700.2–706.0) 858.8 (855.2–862.4) 4068.2 (4029.8–4106.6) 1793.8 (1773.9–1813.8) 2.09 (2.06–2.11)
2013 815.2 (812.2–818.3) 955.2 (951.6–958.9) 4766.8 (4724.9–4808.7) 2035.9 (2014.7–2057.1) 2.13 (2.11–2.16)
2014 922.8 (919.5–926.0) 1031.9 (1028.2–1035.5) 5380.0 (5335.5–5424.5) 2235.3 (2213.5–2257.1) 2.17 (2.14–2.19)
2015 1075.5 (1072.0–1079.0) 1155.4 (1151.6–1159.1) 5864.3 (5819.6–5908.9) 2408.1 (2386.7–2429.6) 2.08 (2.06–2.10)
2016 1206.3 (1202.7–1210.0) 1237.2 (1233.4–1241.0) 6622.0 (6574.4–6669.6) 2674.0 (2651.6–2696.5) 2.16 (2.14–2.18)
2017 1315.9 (1312.0–1319.7) 1272.6 (1268.9–1276.3) 7288.0 (7238.2–7337.9) 2869.1 (2846.0–2892.2) 2.25 (2.24–2.27)
2018 1452.3 (1448.3–1456.3) 1342.9 (1339.2–1346.6) 7873.0 (7821.7–7924.3) 3040.9 (3017.4–3064.4) 2.26 (2.25–2.28)
2019 1623.8 (1619.6–1628.0) 1433.2 (1429.5–1436.9) 8888.4 (8834.6–8942.3) 3391.9 (3367.6–3416.2) 2.37 (2.35–2.38)

NHI, National Health Insurance; MA, Medical Aid. 
The values in parentheses are 95% confidence intervals.
*For estimation of age- and sex-standardized prevalence, the total beneficiaries of NHI and MA of 2015 were used; †Age- and sex-adjusted prevalence ratios 
(NHI vs. MA).
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the NHI group. Notably, the MA group aged under 60 years 
showed a significantly higher prevalence compared to the 
NHI group. 

In the present study, the number of patients increased 3.9 
times from 2010 to 2019. Interestingly, age- and sex-standard-
ized prevalence rates were 2.00–2.37 times higher in the MA 
group than in the NHI group. 

A meta-analysis of 11 dementia epidemiology studies pub-
lished between 1990 and 2013 found that the prevalence of AD 
has been steadily increasing, with the prevalence of AD rising 
from 5.0% to 6.5%.14 Regarding the prevalence of dementia 
based on the type of healthcare coverage, a previous study con-
ducted in 2019, which enrolled 15043 adults aged 60 years or 
older, found that the prevalence of patients with dementia in 
the MA group was 6.6%. This prevalence was higher than that 
observed in the NHI group [hazard ratio (HR) 1.77, 95% CI 
1.421–2.215].15 Moreover, the Epidemiological Investigation of 
Dementia studies conducted in 2008, 2012, and 2016 reported 
a 1.88 (1.33–2.65), 10.49 (5.16–21.36), and 4.72 (2.43–9.15) times 
higher risk of dementia in patients among MA than among 
those in NHI, respectively.16-19 Furthermore, in a previous study 
using the HIRA’s sample claims data (1161198 patients), the 
MA group accounted for 7.7% of the total patients but 15.8% 

of those with dementia in 2015.20 There is little evidence on 
the prevalence of AD by socioeconomic status, but when we 
look at dementia, of which AD is the most common cause, our 
findings were consistent with those of a previous study.

Several studies have identified associations between AD and 
various socioeconomic groups. A Swedish cohort study that 
followed 931 participants aged ≥75 for 3 years reported that 
lower education and socioeconomic status were associated 
with an increased risk of AD (relative risks=3.1, 95% CI 1.6–5.8).21 
In a UK cohort study, the HR for AD, after adjusting for sex and 
age, was 1.60 (95% CI 1.32–1.93) for middle socioeconomic 
groups and 3.06 (95% CI 2.54–3.68) for low SES groups, with the 
HR increasing among lower socioeconomic groups.22 Therefore, 
individuals from socioeconomically disadvantaged groups 
have a higher prevalence of dementia compared to those from 
more affluent groups across various wealth segments.23-26

In this study, the standardized prevalence of AD across all 
age groups was higher in the MA group than in the NHI group, 
with the highest increase shown in patients under 60 years of 
age, from 16.46 times in 2010 to 33.50 times in 2019 for male 
and from 8.59 times in 2010 to 21.84 times in 2019 for female. 
In a previous study on dementia using customized claims data 
from the NHI Service from 2015 to 2020, the prevalence of ear-
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ly dementia increased by 8% in 2020 compared to 2015 in the 
lowest income quintile (quintiles 1 to 5), and senile dementia 
was more prevalent in the highest income quintile (38.2% in 
2015 to 46.2% in 2020 for male and 21.2% to 29.3% for fe-
male).27 Therefore, these findings confirm that the prevalence 
of early-onset AD is higher among the MA groups in terms of 
socioeconomic status. Considering these characteristics, it is 
necessary to investigate the prevalence of AD in detail and to 
prepare dementia plans.

The increase in the prevalence of AD can be attributed to the 
establishment of the government’s comprehensive dementia 
management plan, which has led to more individuals being 
diagnosed. Specifically, the rise is due to a dementia diagnosis 
becoming a prerequisite for alleviating treatment costs. Pro-
grams include low-income dementia screening, drug cost sup-
port, and treatment management cost assistance. In 2016, the 
number of patients with dementia from the claims data and 
the Dementia Epidemiology Survey were similar; in 2020, the 
number of patients with dementia from the claims data and 
the Dementia Epidemiology Survey were highly consistent, in-
dicating that the majority of patients with dementia were diag-
nosed through the NHI and MA.28,29

Consistent with previous studies, we found a higher preva-
lence of AD in female than in male,30-32 and the prevalence con-
tinued to increase in both male and female. Notably, the preva-
lence of AD with MA in patients under 60 years of age was 
higher among male than among female, and the difference in 
prevalence between MA and NHI patients was greater among 
men under 60 years of age. Alcohol use disorders, substance 
abuse, and heart and cerebrovascular disease are major risk fac-
tors associated with cognitive decline and dementia, and these 
conditions are more common in male than female, which ex-
plains an important part of the association between male and 
early-onset dementia.33-35 In addition, MA benefits are a pub-
lic assistance program for people who are unable to support 
themselves or have difficulty making ends meet. The study, 
which analyzed a cohort of individuals in their 40s in Austra-
lia, found that dementia risk factors in the medical and genet-
ic domains, such as stroke and high blood pressure, were as-
sociated with memory decline in female, while lifestyle risk 
factors, such as smoking and financial problems, were associ-
ated with memory decline in male.36 Also, a previous study us-
ing health insurance claims data similarly found a higher pro-
portion of male with early-onset dementia in the MA group 
under age 65 (male: 64.26%; female: 35.74%).37 

In the present study, from 2010 to 2019, there was a signifi-
cant increase in the use of donepezil, which is used to improve 
cognitive function in patients with dementia, with a rise of 
14.9%p for NHI beneficiaries and 17.8%p for MA beneficiaries. 
Donepezil was the most commonly used drug in NHI (86.5%) 
and MA (87.5%) recipients, followed by memantine (21.9% in 
NHI and 20.8% in MA recipients). Galantamine and rivastig-
mine were used by only 6.3% or less of both groups in 2019. 

Donepezil, galantamine, rivastigmine, and memantine are 
primarily subsidized for low-income patients as part of the gov-
ernment’s efforts to enhance support policies aimed at delaying 
the progression of dementia symptoms.38 Consequently, there 
is no difference in the use of dementia drugs between the NHI 
and MA. This is a positive outcome of government policies, 
such as the National Dementia Responsibility System and the 
Comprehensive Dementia Management Plan.

Except for stroke, the proportion of comorbidities such as hy-
pertension, diabetes, and cardiovascular disease increased in 
both MA and NHI beneficiaries. Interestingly, the MA group 
had a significantly higher percentage of comorbidities com-
pared to the NHI group. In 2012, of the 5312 individuals over 
60 years of age with dementia enrolled in the Seoul Dementia 
Management Project, 61.6% had hypertension, 31.8% had dia-
betes, 21.4% had a stroke, and 11.1% had heart disease.13 Stud-
ies from Taiwan, Sweden, and the United States have provided 
a range of estimates for the prevalence of comorbidities in AD 
patients (hypertension: 51.3%–74.8%; diabetes: 15.7%–28.9%; 
stroke: 13.7%–21.8%; cardiovascular: 10.0%–22.7%), with a 
higher prevalence of hypertension and diabetes comorbidities 
in AD patients overall.39-42

These comorbidities worsen functional changes or the pro-
gression of dementia and limit the management of the quality 
of life, dementia, and comorbidities. Thus, it is essential to iden-
tify continuous trends in comorbidities to prevent and manage 
dementia.9 

This study had some limitations. One limitation is that it an-
alyzed patients with AD using diagnosis codes from secondary 
administrative data, which may introduce errors if providers 
inaccurately listed or omitted diagnosis codes that differ from 
the patient’s actual condition. However, in 2020, the number of 
dementia patients based on the government’s Dementia Epi-
demiology Survey was 96.8%, consistent with the number cal-
culated from disease codes in health insurance claims data,29 
indicating that most dementia patients were diagnosed through 
health insurance, and there is no significant difference between 
the epidemiological survey results and the number of dementia 
patients in the claims data recently. Also, medical benefit recip-
ients are less likely to visit the hospital compared to health in-
surance recipients due to out-of-pocket and non-covered med-
ical service expenses. Thus, the difference between the two 
groups in this study is likely an underestimate of the true dif-
ference. Therefore, it is essential to support dementia screen-
ing to encourage early diagnosis and strengthen comorbidity 
management to prevent delays in dementia care among MA 
beneficiaries. Another limitation is that, since the type of health-
care coverage is used as a proxy variable for socioeconomic sta-
tus, it does not represent patients’ socioeconomic status. Given 
that claims data are administrative data for reimbursement 
purposes, they only collect the information needed for claims 
review and do not collect information about the patient’s edu-
cation, income, and financial status. Nevertheless, this study is 
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the first in South Korea to analyze the differences in the preva-
lence of AD according to socioeconomic factors using long-
term NHI claims data.

The main findings of our study were that the prevalence of 
AD was higher in the MA group compared to the NHI group, 
and that the prevalence of early-onset AD was also increasing. 
Although South Korea provides universal healthcare coverage 
under its NHI system, some tests and treatments are still not 
covered under the NHI system; as a result, low-income patients 
may not have received timely access to tests or treatments that 
are not covered under the NHI.37 In response, South Korea op-
erates dementia care centers across the country to provide 
low-income dementia patients with financial support for treat-
ment and early dementia screening. Also, the government es-
tablished the 3rd Comprehensive Plan for Dementia Manage-
ment to set dementia-related policy contents in 2015, setting 
policy contents and targets related to dementia based on sta-
tistics to enhance policy effectiveness through quantification 
as much as possible.38 Since 2017, the National Responsibility 
Policy for Dementia Care has been implemented. However, 
this support is only available to individuals over the age of 60 
diagnosed with dementia.

In 2020, the government established the 4th Dementia Man-
agement Plan based on the 3rd Dementia Management Plan, 
which abolished the age threshold for eligibility and relaxed 
the income threshold to strengthen early dementia screening 
and support for low-income people.43 Our study extends this 
evidence to inform the government’s detailed dementia policy 
plan by providing information on the current AD status ac-
cording to socioeconomic status over time.

In the future, the status of AD, which can be used as a basis 
for national policies, requires a more detailed analysis reflect-
ing socioeconomic aspects. It is necessary to prepare demen-
tia prevention and management policies according to patient 
characteristics and socioeconomic status rather than one-sid-
ed dementia support.
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