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ABSTRACT

Background: Dementia is one of important social and economic healthcare issues in the aging age. Therefore, it signifies to
analyze the relationship between chronic disease or cardiovascular drug use and the incidence of dementia to establish a basis for
increasing or preventing the risk of dementia, The purpose of this study was to investigate the correlation between the prevalence
of chronic diseases and the use of cardiovascular drugs in patients diagnosed with dementia, Methods: In this study, we used data
from sample of elderly patients from the Health Insurance Review and Assessment Service, We analyzed by logistic regression
analysis with age, gender, and medication as covariates. KCD—7 was used to diagnosis of the disease, and drugs were analyzed
using ATC codes and Korean standardized drug classification codes. Results: A total of 1,276,331 patients were analyzed in the
sample of the elderly population, of which 532,075 (41,7%) were male and 744,256 (58.3%) were female, The patients have the
higher risk of dementia in the older, women, and lower socioeconomically status, Cerebral infarction and ischemic heart disease
increases risk of dementia, Patients taking statins, angiotensin converting enzyme inhibitor (ACEI) or angiotensin Il receptor
antagonists (ARB) showed low incidence of dementia, Conclusion: This study has been shown that ACEl, ARB, and statin drugs
may associate with lower incidence of Alzheimer's and other dementia except vascular dementia,
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Aol el ARRER TAPIE(KCD-7)2 &7+
313em, KCD-7¢] 275 we} &=3}o|#(F00), S¥/d A|vi
(FO1), 7Te}k 2|wf(F02, FO3)5 ARSI A8 2ol thajrt=
&84 A28k (ischemic heart disease, IHD) [120, 121, 122, 125],
7340 (cerebral infarction, CERD) [I63], 7&Qt(hypertension,
HTN) [110, 111, 112, 113, 114, 115], ©]4}2] 2 & Z(dyslipidermia,
DL) [E78]5 X339 AE8A A3 913820 Tt
(diabetes mellitus, DM) [E10, E11, E12, E13,14]& 75k
7} Ao thgk o] 9l Ak ol 9k okeS that A, o]
= ATC 57 71522 AAI5IY-: 1) IHD: C01D (vasodilators
used in cardiac diseases), COIE (other cardiac preparations,
nitirites and nitrates), C07 (beta-blocking agents, BB) C08 (calcium
channel blockers, CCB), BOIAA (vitamin K antagonists), BO1AC
(platelet aggregation inhibitors excl. heparin) BOIAE (direct
thrombin inhibitors), BOIAX (other antithrombotic agents); 2)
CERD: BO1AA, BO1AC, BOIAE, BO1AX; 3) HTN: C02
(antihypertensives), C03 (diuretics), C07, C08, C09 (agents
acting on the renin-angiotension system), C11 (cardiovascular
multi-therapy combination products); 4) DM: A10A (insulins
and analogues), A10BB (sulfonylureas), A10BA (biguanides),
A10BG (thiazolidinediones), A10BF (alpha glucosidase
inhibitors), A10BX (other blood glucose lowering drugs, excl.
insulins), A10BH (dipeptidyl peptidase 4 (DPP-4) inhibitors),
A10BJ (Glucagon-like peptide-1 (GLP-1) analogues); 5) DL:
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C10A (lipid-modifying agents, plain), C10B (lipid-modifying
agents, combinations), C10C (lipid regulators in combination
with other lipid regulators), C11A (lipid-regulating cardiovascular
multi-therapy combination products.)

YRS A AR SREMIEI=e] k] ol
she o 4] SAE FESI8IT. 24 AR AAIRZA7 1 (WHO)
9] ATC codeZ W95} 5-295190t}3) ACER= C09A (ACE],
plain)®} C09B (ACEI, combination), ARB= C09C (ARB,
plain)2} C09D (ARB, combination), BB= C07, CCB= C08,
ol=AR= CO3E 7REo = 7RSI oM, statinse C10AA (HMG
CoA reductase inhibitors), C10BA (HMG CoA reductase
inhibitors in combination with other lipid modifying agents),
C10BX (HMG CoA reductase inhibitors, other combinations)

g AHgste] B3,

S/ 2

Kufe} 2} £l thigh i3S 9fel ofdF =21y SliEAts
Alagsior, sk gxlale = Al oIe, A EAIE 221(<]
SFEEEREY, 8HE, BF)oT B, EAze] B
o7 fou|E uf, o]E AR sjo] SRR Q1S FIsle o
HEF o3} ZA|E J|FREATS AT 1HEE 2 AtellA
Aufe} A3t 9 okF-o] S THH 22X AE AR Ay}
(crude OR)9} tpH e 2R 2H 3 FE4A] 23 adjusted OR,
OR )Z AAJtaLA} gtk 2h7 42 TA T2 29I SAS
9.4(SAS Institute Inc., Cary, North Carolina, USA)YS AF3-3}3]
a1, B BA e S8R PRke] 0.05 R v SAIA S

¢ 2t

ol EAE ] 3= F 1,276,330 FAE|gloH o]
= 9AR= 532,075 (41.7%) SAI= 744,256 (58.3%)3CF. T
3z} 5 vk 654 o1 704 m|ko] 410,367 (32.2%), 704 o
754 B9 353,876 (27.7%), 754 o1 512,088 (40.1%) 0.2
AL, o)aFelEe 9Ewd 1,180,61278(92.5%), 2lEF]
92,7818 (7.3%), B-F 2,9387(0.2%) 0.2 JEFTH
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53 18] o AP AFEA| oFe-> ACEI == ARBE 4]
HRRS. BRRR= 469.4187H(36.8%), BB 227,581%8(17.8%), CCB
396,943 (31.1%), ©] %A 228,597(17.9%), statin 425,591 (33.3%)
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106,597 02 A Skxje] 8.4%= XAJ5I o, B} Alsls)o]
A g=3dtolm 90,8917 (7.1%), DA Xl 16,2417 (1.3%),
7€} 2| 11,370%(0.9%) 2. & £A] & 1 cH(Table 1).
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1.957, 2.017, P <0.001)Z 7Fg =A) Uehsitt. dFol disir=
654] 0P 704 mIRte] tPde A E 3lS wEe) g=slolH
o] 7% 704 o 754 Bk SEAjol|Ale] ORgE 2.710 (95% CI;
2.629, 2.793, P <0.001), 754 ©]Fell A ORZH-S 10.423 (95%
CI; 10.153, 10.701, P <0.001)& E-2J=]o] Yool thgh x]uj 2=

Table 1. Characteristics of subjects.

Patient Characteristics n (%)
Sex Male 532,075 (41.7)
Female 744,256  (58.39)
65-70 410,367 (32.2)
Age Group 71-75 353,876 (27.7)
76-80 512,088 (40.1)
Health Insurance 1,180,612  (92.5)
Insurance Type  Medical Aid 92,781 (7.3)
Veterans 2,938 (0.2)
Alzheimer's Disease [FO1] 90,891 (7.1)
Prevalences of  Vascular Dementia [FO2] 16,241 (1.3)
Dementia Other Dementia 11,370 (0.9)
All types of Dementia 106,597 (8.4)
IHDP 262,439  (20.4)
CERD® 154,719 (12.1)
Comorbidities HTNG 753,129 (59.0)
DL® 351,935 (27.6)
DM 322,056  (25.2)
ACEI® + ARB" 469,418  (36.8)
CV° Medication B , 27581 (179
Use CccCp 396,943 (31.1)
Diuretics 228,597 (17.9)
statin 425,591 (33.3)

a) CV: cardiavascular, b) IHD: ischemic heart disease c) CERD: cere-
bralinfarction, d) HTN: hypertension, e) DL: dyslipidemia, f) DM: diabe-
tes mellitus g) ACEI: angiotensin converting enzyme inhibitor, h) ARB:
angiotensin Il receptor antagonists, i) BB: beta-blocking agents, j)
CCB: cal-cium channel blockers, k) Statin: HMG CoA reductase inhib-
itors

£9] =0 TP 71 ZA) FAEIAL, S Al E 704
ol 754 BNk Bhx12] ORZES 2.151 (95% CI; 2.029, 2.280, P
<0.001), 7541 ©]4+2] ORZHE 5.250 (95% CI; 4.991, 5.522, P
<0.001)= YER, X]ulle] 883} Ao AJeAlE vilg- =9
71 93% SIS A BRI olsgelE ) X|lje] Adadel
tfsixhe dghict AoleiA UeRsdtt. g=sjolHori= S5 R s
711 EAje} vlwslhs v Q8RS g FxjelAe] Xl ORgre]
2383 (95% CI; 2337, 2.431, P < 0.001)2 VAT 7[e} =)ui)
o T SlER kA o7 RS Saje] Mot ehiA] 2igk
TH(P=0.547) (Table 2).
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21837 ASHIHD, CERD, HTN, DL, DM)2] X|ujE Y07
© gl tist ORS #495199S o, =& X|vlle] EFellA 31
3 HEFS FSH HEM0) 71 A LERTE. HE 0] Y3t
o] B o] A OR,,;3k-2 2228 (95% CI; 2.191, 2.265, P <0.001),
g Aol A OR,;#k-& 4455 (95% CI; 4314, 4.601, P
<0.001), 71E} X|¥] OR,,;8k-2 2.665 (95% CI; 2.558, 2.776, P
<0.001), ZE X7l OR ;@& 2.563 (95% CI; 42.523, 2.603, P
<0.001)Z A=A $19] Al 71 BHFESE F 13EQke: Y=a)
o] (0.904, 95% CI; 0.891, 0.917, P <0.001), FE X]u}(0.856,
95% CI; 0.843, 0.869, P <0.001)011112} OR 7kl BAH =
FefrlsiAl 180} S EAEHRAE. oPIAIEEZIA] OR 7k
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3 55 SAIZ 0 Z fomisiAl i Xl Exlol sl
Al A = A THTable 2).
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vl 2] FFo} oFHETe] AHIAIE #4187}, ACEl ==
ARB ¢FEX| g0l A g=3lo]H o] Tk ORZL(0.882, 95% CI;
0.870, 0.895, P<0.001)% OR,#(0.791, 95% CI; 0.780,
0.803, P <0.001) =5 FoJn[3HA| 728159}, 53 7 e} X|ufellx]
] OR ,;7%(0.870, 95% CI; 0.837, 0.904, P <0.001), BE Xl
] OR,,;%4(0.812, 95% CI; 0.801, 0.823, P < 0.001 pIM% f-<]
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(OR,; 1.038. 95% CI, 1.006, 1.072, P=0.021) (Table 4).

BB X|gllA] G=slold, I3 X|vf), 7]}l X|uf], & Xuijd
Fhe] 0] gl thsirle= 22k OR 8kl 0.987(95% CI;
0.970, 1.005, P=0.154), 1.173 (95% CI: 1.129, 1.218, P
<0.001), 1.230 (95% CI; 1.176, 1.286, P<0.001), 1.014(95%

CI, 0.998, 1.031, P=0.096)° 2 F-A=]o] L=slo]2} BE XJul
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Table 2. Association between dementia and patient's characteristics.

Types of Dementia Patient Characteristics Odd Ratio (95% Cl) P-value
Male Reference
Sex
Female 1.987 (1.957, 2.017) <0.001
>65, <70 Reference
. ) Age (year) >70, <75 2.710 (2.629, 2.793) <0.001
Alzheimer's disease
>75 10.423 (10.153, 10.701) <0.001
Health Insurance Reference
Insurance Type Medical Aid 2.383 (2.337, 2.431) <0.001
Veterans 0.665 (0.558, 0.792) <0.001
Male Reference
Sex
Female 1.335 (1.293, 1.379) <0.001
>65, <70 Reference
. Age (year) >70, <75 2.151 (2.029, 2.280) <0.001
Vascular dementia
>75 5.250 (4.991, 5.522) <0.001
Health Insurance Reference
Insurance Type Medical Aid 2.013 (1.924, 2.107) <0.001
Veterans 1.208 (0.890, 1.639) 0.225
Male Reference
Sex
Female 1.504 (1.446, 1.564) <0.001
>65, <70 Reference
) Age (year) >70, <75 2.002 (1.865, 2.149) <0.001
Other dementia
>75 5.400 (5.083, 5.737) <0.001
Health Insurance Reference
Insurance Type Medical Aid 1.141 (0.743, 1.754) 0.547
Veterans 2.636 (1.712, 4.060) <0.001
Male Reference
Sex
Female 1.881 (1.856, 1.907) <0.001
>65, <70 Reference
) Age (year) >70, <75 2.522 (2.455, 2.590) <0.001
All dementia
>75 9.161 (8.952, 9.375) <0.001
Health Insurance Reference
Insurance Type Medical Aid 1.326 (1.137, 1.545) <0.001
Veterans 3.185 (2.730, 3.71¢) <0.001

el BB SFeAlEolre] BEEo] FAK R Foulsh]
a3kt Tt FegAiE L 71er Aol st BB AR
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£ 1.399(95% CI: 1.342, 1.459, P <0.001), 2.5 X|ujo] thst
OR k& 1.177 (95% CI: 1.159, 1.195, P <0.001)°]3ich. =&
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H oFEe B Aqtolx] EAupdoZ e tiil 71K] oFE<H(ACEL
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Table 3. Association between dementia and comorbidities.

Types of Dementia CV@ Comorbidities Crude OR (95% Cl) P-value Adjusted OR (95% Cl) P-value
IHD® 1718 (1.692, 1.744) <0.001 1.498 (1.475, 1.521) <0.001

CERD® 2.653 (2.611, 2.696) <0.001 2.228 (2.191, 2.265) <0.001

Alzheimer's disease HTNG 1.137 (1.121, 1.153) <0.001 0.904 (0.891, 0.917) <0.001
DL® 0.748 (0.736, 0.760) <0.001 0.831 (0.818, 0.845) <0.001

DM 1.034 (1.018, 1.050) <0.001 1.027 (1.010, 1.043) 0.001

IHDP 2.185 (2.115, 2.257) <0.001 1.929 (1.867, 1.993) <0.001

CERD® 5213 (5.050, 5.381) <0.001 4.455 (4.314, 4.601) <0.001

Vascular dementia HTN 1.220 (1.181, 1.2601) <0.001 1.044 (4.750, 5.260) <0.001
DL® 0.985 (0.951, 1.020) 0.393 1.083 (1.045, 1.121) <0.001

DM 1.149 (1.110, 1.189) <0.001 1.135 (1.097, 1.175) <0.001

IHDP 2.204 (2.121, 2.291) <0.001 1.940 (1.866, 2.017) <0.001

CERD® 3.176 (3.050, 3.307) <0.001 2.665 (2.558, 2.776) <0.001

Other dementia HTN 1.328 (1.277, 1.380) <0.001 1.123 (1.080, 1.168) <0.001
DL® 0.886 (0.849, 0.924) <0.001 0.972 (0.931, 1.014) 0.187

DM 1.075 (1.031, 1.121) 0.001 1.063 (1.019, 1.109) 0.004

IHDP 1.797 (1.772, 1.822) <0.001 1.580 (1.557, 1.603) <0.001

CERD® 2.994 (2.950, 3.038) <0.001 2.563 (2.523, 2.603) <0.001

All dementia HTNG 1.147 (1.132, 1.161) <0.001 0.920 (0.907, 0.932) <0.001
DL® 0.772 (0.761, 0.784) <0.001 0.856 (0.843, 0.869) <0.001

DM 1.043 (1.028, 1.058) <0.001 1.035 (1.020, 1.051) <0.001

a) CV: cardiavascular, b) IHD: ischemic heart disease c) CERD: cerebral infarction, d) HTN: hypertension, e) DL: dyslipidemia, f) DM: diabetes
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Table 4. Association between dementia and use of cardiovascular medication.

Types of Dementia CV? Medication Crude OR (95% Cl) P-value Adjusted OR (95% Cl) P-value
ACEI® or ARB" 0.882 (0.870, 0.895) <0.001 0.791 (0.780, 0.803) <0.001

BB 1.096 (1.077, 1.115) <0.001 0.987 (0.970, 1.005) 0.154

Alzheimer's disease CccB 1.061 (1.045, 1.076) <0.001 0.879 (0.866, 0.892) <0.001
Diuretics 1.519 (1.495, 1.543) <0.001 1.146 (1.128, 1.165) <0.001

Statink 0.744 (0.733, 0.755) <0.001 0.776 (0.764, 0.788) <0.001

ACEI® or ARB" 1.1 (1.076, 1.147) <0.001 1.038 (1.006, 1.072) 0.021

BB 1.267 (1.220, 1.314) <0.001 1.173 (1.129, 1.218) <0.001

Vascular dementia CCB 1.300 (1.259, 1.342) <0.001 1.144 (1.108, 1.182) <0.001
Diuretics 1.588 (1.532, 1.645) <0.001 1.290 (1.244, 1.337) <0.001

Statink 1.052 (1.018, 1.087) 0.002 1.110 (1.074, 1.147) <0.001

ACE® or ARB" 0.938 (0.902, 0.975) 0.001 0.870 (0.837, 0.904) <0.001

BB 1.333 (1.276, 1.394) <0.001 1.230 (1.176, 1.286) <0.001

Other dementia CCBl 1.203 (1.157, 1.250) <0.001 1.050 (1.010, 1.091) 0.014
Diuretics 1.744 (1.673, 1.818) <0.001 1.399 (1.342, 1.459) <0.001

Statink 0.843 (0.810, 0.878) <0.001 0.883 (0.848, 0.920) <0.001

ACEIS or ARB" 1.109 (1.094, 1.123) <0.001 812 (0.801, 0.823) <0.001

BB' 1.121 (1.104, 1.139) <0.001 1.014 (0.998, 1.031) 0.096

All dementia CCBl 1.087 (1.073, 1.102) <0.001 0.908 (0.896, 0.921) <0.001
Diuretics 1.544 (1.521, 1.567) <0.001 1.177 (1.159, 1.195) <0.001

Statink 0.773 (0.762, 0.784) <0.001 0.806 (0.795, 0.818) <0.001

g) CV: cardiavascular, g) ACEl: angiotensin converting enzyme inhibitor, h) ARB: angiotensin Il receptor antagonists, i) BB: beta-blocking agents,
j) CCB: cal-cium channel blockers, k) Statin: HMG CoA reductase inhibitors
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