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Assessment of Inappropriate Medication Use and Dosage in Elderly Patients

Yurhee Hong and Sukhyang Lee”
Graduate School of Clinical Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract — This study aimed to evaluate the patterns of inappropriate medication use and inappropriate dosage in elderly
patients in Korea. A retrospective study was performed for the elderly 65 years or older admitted from January 2007 to
December 2007 in a medical center, Seoul, Korea. Potentially inappropriate medication (PIM) use in the elderly was eval-
uated using Beers criteria. Eighteen drugs out of Beers criteria were included in the formulary of the institute. Inap-
propriate dosage was set using Beers criteria, CMS (the Centers for Medicare& Medicaid Services) guideline, Geriatric
Dosage Handbook. As results, the patients with PIM were 2,172 during the study period. The commonly used inappropriate
medications were drugs for the nervous system (n=1237, 44.78%), the alimentary System (n=663, 24.54%) and the car-
diovascular system (n=494, 18.28%). The elderly patients with prescription of inappropriate dosage were 10% out of
patients with PIMs. The commonly inappropriate dosage drugs were digoxin (n=75, 27.27%), diazepam (n="70, 22.55%) and
ferrous sulfate (n=66, 24.00%). Logistic regression analysis showed the number of PIM, days of hospital stay as predictors
related to inappropriate dosage use. In conclusion, CNS drugs were frequently prescribed as PIM and inappropriate dosages
were identified. It is needed to develop a means of decreasing adverse drug events in elderly.
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Appendix — Beers Criteria =1 24 bz A e] 55 4l 19 H &
A fa A4 Hoj &% Severity
Alprazolam Nervous system 0.5 mg 2 mg high
Amiodarone Cardiovascular system 200 mg 400 mg high
o 10 mg .
Amitriptyline Nervous system 25 mg 150 mg high
Bisacodyl Alimentary tract and metabolism 5mg 15 mg high
Chlordiazepoxide Nervous system 10 mg 20 mg high
Diazepam Nervous system g $§ 5mg high
Flurazepam Nervous system 15 mg 15 mg high
Fluoxetine Nervous system 20 mg 20 mg high
. 25 mg .
Hydroxyzine Nervous system 10 mg 100 mg high
Lorazepam Nervous system 1 mg 3 mg high
Naproxen Musculo-skeletal system 1000 mg 1000 mg high
Nifedipine Cardiovascular system 10 mg 180 mg high
Piroxicam Musculo-skeletal system 10 mg 20 mg high
Ticlopidine Blood and blood forming organs 250 mg 500 mg high
Digoxin Cardiovascular system 0.25 mg 0.125 mg low
Dipyridamole Blood and blood forming organs 25 mg 400 mg low
Doxazocin Cardiovascular system i $§ 16 mg low
Ferrous sulfate Blood and blood forming organs 256 mg 325 mg low
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. Gender

Characteristics Total, N=2,172

Female, N=1,229 Male, N=943

Age (years mean+SD) 73.69+6.57 73.08+5.90 73.43+6.29
65~69 n (%) 372 (30.27) 290 (30.75) 662 (30.48)
70~74 n (%) 363 (29.54) 327 (34.68) 690 (31.77)
75~79 n (%) 265 (21.56) 178 (18.86) 443 (20.40)
80~84 n (%) 136 (11.07) 105 (11.13) 241 (11.10)
85 °]AF n (%) 93 (7.56) 43 (4.56) 136 (6.26)

Beers Criteria medications, n 1.28+0.92 1.16+0.83 1.23+0.88

Hospitalization, n 1.45+0.97 1.51+1.13 1.47+1.04

Days hospitalization, days 20.67+21.05 15.74+14.64 18.53+18.70

Concurrent diseases, n 2.00+£1.59 1.80+1.26 1.91+1.46
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FXH ofFo| Xt

A A oFES ATCEol W oFad F FoRlss

H|w st A7} nervous system®] 7Hg ‘L%O] 72 Qﬁi R x]
e 9l 0™ (F 10,724 days, 44.89%), cardiovascular system
(5,899 days, 24.69%), alimentary tract and metabolism(3,085
days, 12.91%), muscle-skeletal system(2,568 days, 10.75%),
blood and blood forming organs(1,615 days, 6.76%) =] 1T}k
(Table 1IV).

e Gender Age Total, n
q8 Female, n (%) Male, n (%) 65~69 n (%) 70~74 n (%) 75~79 n (%) 80~84 n (%) 85°]4 n (%) (%)
220 7} 120 (9.76) 68 (7.21) 51 (7.70) 47 (6.81) 42 (9.48) 30 (12.45) 18 (13.24) 188 (8.66)
=) 3} 3 (0.24) 0 (0.00) 0 (0.00) 1 (0.14) 2 (0.45) 0 (0.00) 0 (0.00) 3 (0.14)
o]n] Q1 Z 7} 5 (0.41) 10 (1.06) 6 (0.91) 4 (0.58) 3 (0.68) 1 (0.41) 1 (0.74) 15 (0.69)
YEe g 55 (4.48) 32 (3.39) 32 (4.83) 29 (4.20) 11 (2.48) 8 (3.32) 7 (5.15) 87 (4.01)
ok} 8 (0.65) 11 (1.17) 8 (1.21) 4 (0.58) 3 (0.68) 4 (1.66) 0 (0.00) 19 (0.87)
SN E 95 (7.73) 103 (10.92) 40 (6.04) 72 (1043) 50 (11.29) 19 (7.88) 17 (1250) 198 (9.12)
AbH.Q) 3} 25 (2.03) 0 (0.00) 8 (1.21) 8 (1.16) 8 (1.81) 0 (0.00) 1 (0.74) 25 (1.15)
7roly) 7} 14 (1.14) 9 (0.95) 4 (0.60) 9 (1.30) 3 (0.68) 4 (1.66) 3 (2.21) 23 (1.06)
FRy 3 18 (1.46) 20 (2.12) 16 (2.42) 7 (1.01) 8 (1.81) 3 (1.24) 4 (2.94) 38 (1.75)
SRR 20 (1.63) 13 (1.38) 12 (1.81) 12 (1.74) 3 (0.68) 6 (2.49) 0 (0.00) 33 (1.52)
R 275 (22.38) 139 (14.74) 117 (17.67) 117 (16.96) 95 (21.44) 56 (23.24) 29 (21.32) 414 (19.06)
278 7 37 (3.01) 26 (2.76) 30 (4.53) 18 (2.61) 10 (2.26) 5 (2.07) 0 (0.00) 63 (2.90)
ok 7} 31 (2.552) 48 (5.09) 14 (2.11) 47 (6.81) 8 (1.81) 10 (4.15) 0 (0.00) 79 (3.64)
8 9] 3} 7 (0.57) 9 (0.95) 5 (0.76) 3 (0.43) 2 (0.45) 5 (2.07) 1 (0.74) 16 (0.74)
&7y 86 (7.00) 118 (1251) 57 (8.61) 47 (6.81) 53 (11.96) 26 (10.79) 21 (1544) 204 (9.39)
A A 7} 22 (1.79) 8 (0.85) 11 (1.66) 6 (0.87) 11 (2.48) 2 (0.83) 0 (0.00) 30 (1.38)
o3} 39 (3.17) 43 (4.56) 29 (4.38) 33 (4.78) 14 (3.16) 6 (2.49) 0 (0.00) 82 (3.78)
o o) 1} 9] 7} 74 (6.02) 95 (10.07) 47 (7.10) 78 (11.30) 22 (4.97) 14 (5.81) 8 (5.88) 169 (7.78)
A7 9 7} 14 (1.14) 26 (2.76) 11 (1.66) 15 (2.17) 7 (1.58) 4 (1.66) 3 (2.21) 40 (1.84)
8 o] 1} 260 (21.16) 66 (7.00) 118 (17.82) 100 (14.49) 63 (14.22) 29 (12.03) 16 (11.76) 326 (15.01)
B 7] 2} 21 (1.71) 99 (10.50) 46 (6.95) 33 (4.78) 25 (5.64) 9 (3.73) 7 (5.15) 120 (5.52)
Total, n 1,229 943 662 690 443 241 136 2,172
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Gender Age, n (%)
Disease Total, n
Female, n Male, n 65~69, n 70~74,n 75~79, n 80~84, n 850]A, (%)

(%) (%) (%) (%) (%) (%) n (%)
Cerebral infarction (I63) 128 (1041) 72 (7.64) 63 (9.52) 47 (6.81) 49 (11.06) 27 (11.20) 14 (10.29) 200 (9.21)
Gonarthrosis (M17) 124 (10.09) 9 (0.95) 53 (8.01) 51 (7.39) 22 (497) 5 (207 2 (147) 133 (6.12)
Acute pain (R52.0) 41 337) 22 (233) 12 1.81) 20 (290) 15339 9 @3.73) 7 (515 63 (2.90)
Malignant neoplasm of bronchus and lung (C34) 19 (1.55) 42 (4.45) 17 (2.57) 21 3.04) 13 (293) 8 (332) 2 (147) 61 (2.81)
Non-insulin-dependent diabetes mellitus (E11) 36 293) 25 (265 26 393) 22 (319 5(113) 4 (166) 4 (294 61 (281
Malignant neoplasm of cecum (C18) 8 (0.65) 49 (5.20) 8 (1.21) 21 (3.04) 18 (4.06) 4 (1.66) 6 (4.41) 57 (2.62)
Spinal stenosis (M48) 45 (3.66) 10 (1.06) 20 (3.02) 18 (261) 12 2.71) 3 (1.24) 2 (147) 55 (2,53)
Essential(primary) hypertension (110) 30 2.44) 21 223) 16 242) 12 (1.74) 8 (1.81) 10 (4.15) 5 (368 51 (235)
Abnormalities of breathing (R06) 22 (L.79) 28 297) 12 (1.81) 9 (1.30) 18 4.06) 9 (3.73) 2 (147 50 (2.30)
Fracture of femur (S72) 30 2.44) 14 148 8 (1.21) 8 (1.16) 11 (2.48) 10 (415) 7 (5.15) 44 (2.03)
Parkinson's disease (G20) 30 244) 10 (1.06) 13 (1.96) 10 (145 9 (.03) 7 (290) 1 (0.74) 40 (1.84)
Chronic renal failure (N18) 24 195) 14 148 18 (2.72) 12 (1.74) 5 (1.13) 3 (1.24) 0 (0.00) 38 (1.75)
Angina pectoris (120) 17 138) 19 (2.01) 11 (166) 16 232) 5 (1.13) 4 (166) 0 (0000 36 (1.66)
Hyperplasia of prostate (N40) 0 (0.00) 36 (3.82) 10 (1.51) 9 (1.30) 10 (2.26) 3 (1.24) 4 (294) 36 (1.66)
Liver cell carcinoma (C22) 6049 29 3.08 9136 14 (.03 8181 2(0.83) 2147 35(1.61)
Heart failure (I50) 28 (2.28) 7 (0.74) 10 (1.51) 7 (101) 8(181) 3124 7 (.15 35(161)
Malignant neoplasm of rectum (C20) 9(0.73) 24 (255 6091 25362 1023 1041 0000 33 (1.52)
Chronic obstructive pulmonary disease (144) 6 (0.49) 27 2.86) 9 (1.36) 8(116) 9203 6249 10.74) 33 (152
Malignant neoplasm of stomach, cardia (C16) 9(0.73) 22233 11 (166) 8(.16) 5113 6249 1074 31 (143)
Zoster (B02) 16 (1.30) 7 (0.74) 9 (1.36) 7 (101) 2045 5 @2.07) 00.00 23 (1.06)
Malignant neoplasm of bladder (C67) 100.08 21227 1319 1014 5@113) 20.83) 10.74 22 (1.01)
Bronchopneumonia, unspecified (J18) 4033 18191 2030 7001 7@58 2083 4294 22 (1.01)
Headache (R51) 16 1.30) 5053 9136 6087 4©090) 1041 1074 21097
Malignant neoplasm of breast (C50) 20 (1.63) 0(0.000 9@136) 10 (145 0 (.000 0 (0.00) 10.79 20 (0.92)
Dementia in Alzheimer's disease (F00) 13 (1.06) 5053 1015 50720 5@013) 4166 3221 18 (0.83)
Senile cataract (H25) 7 (057 11 117) 8 (1.21) 50.72) 3068 2083 0(0.00 18 (0.83
disorders of urinary system (N39) 12 (098) 6 (064 20300 3(043) 7 @158 4@166) 2 (147 18 (0.83)
Dizziness and giddiness (R42) 15 (1.22) 3032 2030 6 (0.87) 6 (1.35) 2 (0.83) 2 (147 18 (0.83)
Fibrosis and cirrhosis of liver (K74) 11 (0.90) 6064 3045 9@130) 1023 2(0.83) 2147 17 (0.78)
Fracture of lumbar spine and pelvis (S32) 10 (0.81) 7 (0.74) 0 (0.00) 6 (0.87) 5113 4 (166 2 @147 17 (0.78)
others 492 (40.03) 374 (39.67) 272 (41.09) 287 (41.59) 167 (37.70) 89 (36.93) 51 (37.5) 866 (39.87)
Total, n 1,229 943 662 690 443 241 136 2,172

Table TV — =31 24 ok& 2wz} 882 o}

ATC classification

Beers criteria medication
days of prescriptions (%)

Inappropriate dosage

days of prescriptions (%)

Alimentary tract and metabolism
Blood and blood forming organs
Cardiovascular system
Musculo-skeletal system

Nervous system
Total

3,085 (12.91) 32 (2.02)
1,615 (6.76) 649 (40.92)
5,899 (24.69) 629 (39.66)
2,568 (10.75) 14 (0.88)
10,724 (44.89) 262 (16.52)
23,891 (100) 1,586 (100)

oJz7} FAlel] BIsll musculo-skeletal system, nervous system
Al T2 oS ] Wo) Aok, WA cardiovascular
systemZ] o= 7 il 71 O ARSI, A FAellx =
blood and blood forming organs¥} cardiovascular system-> <1
go] Sk whet FAE S ok A de] Tkl o
musculo-skeletal system, nervous system<= "1 H|&°] 71438}
.

FAH3 o5 ol bisacodylo] 71 12 $2H(24.54%)°
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A AE o diazepam(11.62%), hydroxyzine(10.06%),
alprazolam(7.25%) =O= WERTE oF=2] & FoRUFE vl
31 bisacodyl(12.91%), piroxicam(10.68%), diazepam(10.14%),
alprazolam(9.64%) =01t F-2 435t e FoU4E 77t
oFzo| sduh= gkl = F7F Al tite] $AE 1Y o]
4 14 mRE RAAEG oS 7P Wol EEsiglon,
flurazepam(32.84%), bisacodyl(55.20%), diazepam 5 mg(54.55%)

Z 1Rk ok A Botth B FeFdSs dipyridamole
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Table V — =21 {7

ity
M
bl

ok Ay Fopals

High severity

Number of patients by days of Prescriptions, n (%)

(Days, mean=+SD), N (100%) 1d 2~6d 7~13d 14~27d 28~55d 56d~
Alprazolam (11.76%+10.36), 195 (100%) 12 (6.12) 69 (35.20) 49 (25.00) 51 (26.02) 14 (7.14) 1 (0.51)
Amiodarone (13.46%+13.35), 122 (100%) 7 (5.74) 34 (27.87) 38 (31.15) 31 (25.41) 8 (6.56) 4 (3.28)
Amitriptyline 10 mg (10.61+13.68), 151 (100%) 10 (6.62) 61 (40.40) 42 (27.81) 30 (19.87) 5 (3.31) 3 (1.99)
Amitriptyline 25 mg (8.5+6.49), 14 (100%) 1 (7.14) 5 (35.71) 5 (35.71) 3 (21.43) 0 (0.00) 0 (0.00)
Bisacodyl (4.65+8.47), 663 (100%) 366 (565.20) 177 (26.70) 59 (8.90) 42 (6.33) 16 (2.41) 3 (0.45)
Chlordiazepoxide (4.38+4.41), 8 2 (25.00) 4 (50.00) 1 (12.50) 1 (12.50) 0 0
Diazepam 2 mg (8.63+9.27), 248 (100%) 39 (15.73) 89 (35.89) 77 (31.05) 36 (14.52) 6 (2.42) 1 (0.40)
Diazepam 5 mg (4.05+5.61), 66 (100%) 36 (54.55) 16 (24.24) 9 (13.64) 5 (7.58) 0 (0.00) 0 (0.00)
Flurazepam (7.02+10.33), 134 (100%) 44 (32.84) 51 (38.06) 21 (15.67) 10 (7.46) 7 (6.22) 1 (0.75)
Fluoxetine (10.67+8.51 , 9 (100%) 1 (11.11) 4 (44.44) 0 (0.00) 4 (44.44) 0 (0.00) 0 (0.00)
Hydroxyzine 10 mg (6.87+7.13), 220 (100%) 42 (19.09) 94 (42.73) 54 (24.55) 25 (11.36) 5 (2.27) 0 (0.00)
Hydroxyzine 25 mg (9+25.72), 52 (100%) 18 (34.62) 14 (26.92) 16 (30.77) 2 (3.85) 1 (1.92) 1 (1.92)
Lorazepam (8.92+12.29), 139 (100%) 32 (23.02) 48 (34.53) 34 (24.46) 19 (13.67) 3 (2.16) 3 (2.16)
Naproxen (2.83+2.99) 6 (100%) 4 (66.67) 1 (16.67) 1 (16.67) 0 (0.00) 0 (0.00) 0 (0.00)
Nifedipine (15.59+18.26), 17 (100%) 2 (11.76) 6 (35.29) 3 (17.65) 1 (5.88) 4 (23.53) 1 (5.88)
Piroxicam (14.66+15.50), 174 (100%) 16 (9.20) 59 (33.91) 34 (19.54) 36 (20.69) 24 (13.79) 5 (2.87)
Ticlopidine, (14.29+15.05), 45 (100%) 0 (0.00) 14 (31.11) 17 (37.78) 11 (24.44) 0 (0.00) 3 (6.67)

Low severity Number of patients by days of Prescriptions, n(%)

(Days, mean+ SD), N(100%) 1d 2~6d 7~13d 14~27d 28~55d 56d~
Digoxin (11.55+12.45), 161 (100%) 6 (3.73) 56 (34.78) 56 (34.78) 32 (19.88) 6 (3.73) 5 (3.11)
Dipyridamole 25 mg (41.5+30.41), 2 0 0 0 1 0 1
Doxazocin 2 mg (7.17+£4.94), 23 (100%) 3 (13.04) 9 (39.13) 8 (34.78) 3 (13.04) 0 (0.00) 0 (0.00)
Doxazocin 4 mg (11.30+16.41), 171 (100%) 16 (9.36) 65 (38.01) 53 (30.99) 23 (13.45) 12 (7.02) 2 (1.17)
Ferrous sulfate (10.98+10.08), 81 (100%) 1 (1.23) 29 (35.80) 33 (40.74) 11 (13.58) 6 (7.41) 1 (1.23)

(B 429), nifedipine(¥ #16%), piroxicam(% 7 15%),
ticlopidine®1+ 14%), amiodarone(® v+ 13Y) =02 A ¥
oFo] Wi (Table V).

FHH ofZo =S MUEN

HAH gigo] Ate ofkaate] A= 1917} blood and
blood forming organs$} .1, (649 days, 40.92%) 2%7}
cardiovascular system (629 days, 39.66%), 3917} nervous
system(14 days, 16.52%) 2% LERITH(Table V).

AT7IRFERE 18] o) FAA oFES AR F 2,702 9]
2 F 1Y Ao EFS 28 8% AUk 3= T
275(10.28%) Tgollom, F-A1 oo & AU 23,891
daysQ 17 §% 95 1586 days(6.64%)3It}. Digoxino] 7}
- e AdelA 19 HlEHS 2siA FekE e
(75, 27.27%), diazepam(62, 22.55%), ferrous sulfate(66,
24.00%) 0]tk °oF2e] & TR KokS wl= ferrous
sulfate(632 days, 39.85%), 39.22%),
diazepam(160 days, 10.09%) <=2 JEPICH Table VI).

FAH gF A ghaje] A WazefA] 21158, 61.24%)7F
'H2H100, 38.76%)°1 Bl <+ el 7F7ke- HlES Holal 219
o g Fars 664 ~75417F A9 63.18%F AT Hie

T RAH RS Akt St Ael Z1AE 1t

digoxin(622 days,

£ 7Ieo® BAHE &5Fo] Ad ¥ Aot 551
(21.32%)°% 7V wskom A7 7H(16.28%), 4B £17H10.85%)
AN H(10.47%) =02 VFERATE, $iAke] Aol whE R
= a3k A AN TH17%), A HH17%), 2178 7H15%),
TE7IHI10%) =07, A= A 7H24.05%), A17E 7}
(17.09%), 8% 21 7H17.09%), &7-217H12.03%) =0 #3ke.
] AU & T 30T Table VID.

SR 8ol XYz B0l

A okzo] 1Y HgHS 233 oFS U ol &
gt e KA 850 Aos e, FAd §59]
Aol 1339 e Qs FAE] el A, A, A=
3}, beers e, TN, AQUFE HFR Hlalo] 2R AE

3RS I

FApe] A Aol
T feJskAl skt
95%CI=2.78~6.73)°ll4 £3] P57} ko, Aalvh= A
A FAPH ol F-4d g5Fo] A AP SN %
sl ot -2 o] A ATHOR=3.04
95%CI=1.66~5.59).

Beers criteria &F& ol Wbk 6717F Ay $xpe] B9
9.68IL} S8 %71 Z71ITHOR =9.65, 95%CI=1.92~48.35). &
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Table VI - =l 274 okE xupe] F-21d 88 A& 9 Aud4
Beers criteria medication Severity 28} B2 n(%) F AU S days(%) Z33L2 n(%) | % 3 days(%)
Alprazolam high 196 (7.25) 2304 (9.64) - -
Amiodarone high 122 (4.52) 1642 (6.87) 3 (1.09) 7 (0.44)
Amitriptyline 10 mg high 151 (5.59) 1602 (6.71)
Amitriptyline 25mg high 14 (052) 119 (0.50) 1 0.37) 1 (0.06)
Bisacodyl high 663(24.54) 3085(12.91) 13 (4.73) 32 (2.02)
Chlordiazepoxide high 8 (0.30) 35 (0.15) 5 (1.82) 18 (1.13)
Diazepam 2 mg high 248 (9.18) 2140 (8.96)
Diazepam 5 mg high 66 (2.44) 267 (1.18) 62 (22.55) 160 (10.09
Flurazepam high 134 (4.96) 941 (3.94) 9 (3.27) 18 (1.13)
Fluoxetine high 9 (0.33) 96 (0.40) 2 (0.73) 10 (0.63)
Hydroxyzine 10 mg high 220 (8.14) 1512 (6.33)
Hydroxyzine 25 mg high 52 (1.92) 468 (1.96) 7 (255 11 (069
Lorazepam high 139 (5.14) 1240 (5.19) 18 (6.55) 44 (2.77)
Naproxen high 6 (0.22) 17 (0.07) 1 (0.36) 1 (0.06)
Nifedipine high 17 (0.63) 265 (1.11) - -
Piroxicam high 174 (6.44) 2551(10.68) 8 (2.91) 13 (0.82)
Ticlopidine high 45 (1.67) 643 (2.69) 5 (1.82) 17 (1.07)
Digoxin low 161 (5.96) 1895 (7.93) 75 (27.27) 622 (39.22)
Dipyridamole low 2 (0.07) 83 (0.35) - -
Doxazocin 2mg low 23 (0.85) 165 (0.69)
Doxazocin 4mg low 171 (6.33) 1932 (8.09) ) )
Ferrous sulfate low 81 (3.00) 889 (3.72) 66 (24.00) 632 (39.85)
Total, n 2702 23891 275 1586
#1870 2270 F
Table VII - =91 #2148 o5 &5 A0 $4249] A g3}, Ad, AH T3
Gender Age
Total
R Female, Male 65~69 70~74 75~79 80~84 85 0] 4 n (%)
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
A =) 7 38 (24.05) 17 (17) 14 (15.73) 17 (22.97) 13 (26.53) 7 (25.93) 4 (21.05) 55 (21.32)
o]u] Q15 3} 1 (0.63) 0 - 1 (1.35) - - - 1 (0.88)
[RRGRIRSI s 4 (2.53) 1 (1) - 3 (4.05) 1 (2.04) - 1 (5.26) 5 (1.94)
el vy 3} 10 (6.33) 17 (17) 4 (4.49) 11 (14.86) 3 (6.12) 2 (7.41) 7 (36.84) 27 (10.47)
AbEL9) 3} 1 (0.63) 0 1 (1.12) - - - - 1 (0.39)
7y 7 0 (0.00) 1) - 1 (1.35) - - - 1 (0.39)
FEU 7} 1 (0.63) 1 (1) 1(1.12) 1 (1.35) - - - 2 (0.78)
A1 73 3} 27 (17.09) 15 (15) 14 (15.73) 7 (9.46) 13 (26.53) 4 (14.81) 4 (21.05) 42 (16.28)
A A 7} 7 (4.43) 9 (9 4 (4.49) 5 (6.76) 5 (10.20) 2 (7.41) - 16 (6.20)
Fokl 7} 2 (1.27) 99 2 (2.25) 4 (5.41) - 5 (18.52) - 11 (4.26)
A o)} 1 (0.63) 22 1 (1.12) 1 (1.35) - 1 (3.70) - 3 (1.16)
SE7| W} 7 (4.43) 10 (10) 7 (7.87) 2 (2.70) 5 (10.20) 2 (7.41) 1 (5.26) 17 (6.59)
A Al 3} 6 (3.80) 6 (6) 7 (7.87) 4 (541) 1 (2.04) - - 12 (4.65)
Fr9) 1} 19 (12.03) 6 (6) 14 (15.73) 7 (9.46) 3 (6.12) 1 (3.70) - 25 (9.69)
Q] vl 9] 1} 4 (2.53) 0 2 (2.25) 2 (2.70) - - - 4 (1.55)
A7 9] 1} 0 (0.00) 4 (4) 3337 1 (1.35) - - - 4 (1.55)
A3 7 27 (17.09) 1) 14 (15.73) 5 (6.76) 4 (8.16) 3 (11.11) 2 (10.53) 28 (10.85)
GIRTYES 3 (1.90) 1) 1 (1.12) 2 (2.70) 1 (2.04) 0 0 4 (1.55)
Total, n 158 100 89 74 49 27 19 258

S ALY SRS A &) A st St
A9oll= 9@ T} 1509 Ot
(OR=1.57, 95%CI=1.08~2.28) 602 oA} Y&+ 7-¢-o= 2.0
HiE EobHTHOR=1.99, 95%CI=1.23~3.23). T8-S 2614+

k. 304 o] 60 vkt
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Q]

R

ol iR Bt 744 aE Ve w & o) 3%
7143kl A 1.5 A% 2T} ZolFTtHOR=1.53, 95%Cl=
1.15~2.05) B3t FH 4l H7]AlollA 9
JTHOR=5.43, 95%CI=1.94~15.19)(Table VIII).

P o) 54l 5=



212 el - ol
Table VIII - Q1 -2 o5 g5 Xl Q134
Q9l W Odds ratio Std. Err. Z P>|z| [95% conf. interval]
e o] Reference
= o 0.088 0.11 -0.13 0.305 0.68~1.13
65~69 Reference
70~74 0.82 0.13 -1.28 0.201 0.60~1.11
S 75~79 0.76 0.14 -1.55 0.121 0.53~1.08
80~84 0.73 0.16 -1.41 0.157 0.47~1.13
85 o]AF 0.94 0.24 -0.24 0.809 0.56~1.56
2] 3} Reference
e A=) 2} 2.71 0.48 5.65 <0.001 1.92~3.83
- AN 7} 3.04 0.94 3.59 <0.001 1.66~5.59
FH9 3} 433 0.97 6.51 <0.001 2.78~6.73
1 Reference
2 1.27 0.18 1.67 0.096 0.96~1.68
Beers 3 1.42 0.26 1.93 0.053 1.00~2.02
4 0.82 0.28 -0.59 0.558 0.42~1.60
5 1.20 0.58 0.39 0.699 0.47~3.12
6 9.65 7.93 2.76 0.006 1.92~48.35
A7 A Reference
A Yol ul 3 7)A 5.43 2.85 3.22 0.001 1.94~15.19
£33 A 1.53 0.23 2.89 0.004 1.15~2.05
109 w|yk Reference
102 o]AF~30Y m|vk 1.10 0.17 0.59 0.555 0.81~1.49
A
302 o]Ak~602 mwwl 1.57 0.30 2.39 0.017 1.08~2.28
602 o)AF 1.99 0.49 2.80 0.005 1.23~3.23
o # AHOR o |SEE ofdl ope Ee ok BF 2L 9]
3 7jol=eilo] SFElofol ShAIY
Beers criteriat= =Q13AF=0] FERE Qg F2-8-5 243} H27 oFE FoflA] bisacodyle] 71 W2 $kxH(24.54%)00 A

S 2 Q1% W8-S &SP s 1ol FAHOE )

Beers criteria®] A3} F-aAsHA FAH 02 1335}

P SFEE TEI DA Ao S9S BUSIh,

=90
1 0=

, o] ¥ A
© 18%, o¥AA 5 (dyslipidemia),
Beers criteria 2=y} ¥
H Aow ol 19 QIS SAX|HE=Z benzodiazepne
Al ok ARgshaL

S o1 EARR] A9 73180] wARgkAte] vl
aff 10uivF Eakar, el vte] okt kgt B
A5 AR7F FAloll vls]l musculo-skeletal system®] oFES
) o) Aa Qe ZloR AAEA YERth of/de] B
of njal -9 Bom 55 Ashe JAt R,
SFERE of2}gkAb7E NSAIDsE U] 1ol 5838k Z10% Kol

vl 1Y NSADDs= 918 E4, A4, 9 3, Avas

HEAtog
[e]

Mt

Ao m=

o]

A=) Q1L diazepam(11.62%), hydroxyzine(10.07%) 201%.0.
u, Z4z7te] oFE-S B8RS w] bisacodyl> 1440 FokE =
7497} 55%°N 2Rt o] A9 B AL B oR
ArPd bisacodyls H-83h= Zlo] titkrglrt. megk A=t
ol E A< (coronary angiography, CAG)2] HZ o0&
% diazepam 10 mgS FAF A 13] Foksh= 840] QIgich?
ol ATE Fall Be|xl XA 13] B8 F-AAst oF
E H807 ¥3ekx] oHerhd A FAd oFEs 8k &
2] HlE2 obd Zlo® A7t

Beers criterias 7FA 1 Jd3kAtel] tigh 724 o] Ak
of thdt A= Onder et al.(2003y= ALEA] 14.6%7} st
opde] F-AH oS H8ekal e HalskSll, ticlopidine,
digoxin, amitrptyline T=C.% o] ARE I Q1§ O n, AHetE
AG7F B oFES Aks P eglo® ® s

Rothberg et al.(2008)2] A7olx= 3847112 S oz 3l

Akt FA okm AUEStS BAEIGE], =184 49%
7} SR} opike] HAA okES B85l 99101 promethazine,
diphenhydramine, propoxyphene 0.2 %= ¢ch1® 1n}
o F-214 okE ARNIETE TE S =0 AliekEe] AR
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Wawruch et al.(2006)2] 7ol = JQr 9} BQr)e] -7
Ast o AWES vlwsieled 2 dae folskA $%ka,
713 o] Aubgl okFE-£- digoxin, ticlopidine $20)¢IT}. 1EL}
OS] F-APdgt ofEol| gk QIAETE Aol YIRS vHE #
A3kt QJAFHE2] 20%7} amitriptyline, diazepam, chlor-
diazepoxideZ H-274%F <FE2 Q1A WhHo| ticlopidine 2]
AVES] 4.9%70] A oFER 18l 9k

ofe] =ollA =Ao] il = Beers criteria FEAX|EH
A g0 Abgo] FAHstel tis) S-S 2l ATE Al
Zhslgltt. 1 A3 2007d A771KE 52F 13] o) F-APA ok
S AP T 2,702789 4 T oF 10%7}F FAE S
A 2l 0 digoxin(27.27%), ferrous sulfate(24.00%),
diazepam(22.55%)=. VFEFTE, A48 GRS A Skt
o] AzapE SANME kvt fAksE Ao vebstth A
Wik 21.32%% 7P E3ew A A7E 16.28%, 3 ]}
10.85% =011t}

ST A $APE EAT) o A% 919, piroxicam
& P obER AUES 0o S8k A= il
EESIt o] NSAIDsHH - oFao] AAle] AA)e%
(OCS)PlIA SJAtellAl &5, &S delT Z21Ho] QlojA]
g Foke] o fE oyshed] ZloiRivkar & ¢ Stk o] A
TolAE el EF o okl A Tk A At 3
ok o]2i= A& ot A9-% v}, Diazepam 25 %3}
H oo A= WeH 2gel] AARE AT tellA
AFE-E1 2™ chlordiazepoxide®] 3% 54 % 482 alcohol
withdrawal &% .2 IHg2& AFE-3F 452 0k chlor-
diazepoxider= RH717} AojA A4 G392 w=R13AleA S
ot} =2 fFe] ARE HE ok=E thAlsiof sHlth

A ST & 3] 1de RS 7 aL 248 Ao ¢
v} mRISAES thatslr]eli= mlegt flo] Sk, B3t Beers
criteria®l] 71A%¥ 4870€] oFE FollA] = A=A ok ok
< Aejskar, el = Ao 1871k tdow siglr]
ol 9l=e] =3t vlawsh= A% 7t Qlvk wegk A4 -4
Eg Hgohs A AW w Beers criteriacll =
alprazolam, lorazepam, digoxin, ferrous sulfate®] 73-9- 3} &
ol AR 7EAE e wiwt FAEEA AMeE oFEE 4T
Aulo], FAAS Fag HEshe SAhrel 54 st
I FAolAE 80 W8-S xdste] A 2
T5 Eolo] st bR A ok AMATES vt
oFgk 4= QUL gkl A] At S-S AAsto] 8
=3
T IRl A QloiA] oHEA|Ee] A
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