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Table 1. Demographic Characteristics of the Participants

(N=283)

Characteristics Categories n(%) or MeantSD
Age (yr) 79.4+8.2
65~74 88(31.1)

75~84 119(42.0)

>85 76(26.9)

Gender Male 57(20.1)
Female 226(79.9)

Education level Below Elementary School 74(26.1)
Middle school 9 (3.2)

>High school 26 (9.2)

Nonresponse 174(61.5)

Marital Status Unmarried 5 (1.8)
Married 277(97.8)

Nonresponse 1 (0.4)

Type of insurance National health insurance 251(88.7)
Medical aid 32(11.3)

Economic state High 11 (3.9)
Middle 181(64.0)

Low 17 (6.0)

Nonresponse 74(26.1)
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Table 2. Disease related Characteristics of the Participants

(N=283)
Characteristics Categories n(%) Mean=SD
Chronic diseasex Hypertension 130(45.9)
Diabetes Mellitus 56(19.8)
Dementia 29(10.2)
Osteoporosis 29(10.2)
Arthritis 16 (5.7
Parkinson 8 (2.8)
CVD 7 (25)
Asthma 4 (1.4)
BPH 4 (1.4)
COPD 3 (1.1
Angina 3 (1.1
CKD 3 (1.1
Etc. 48(17.0)
No. of chronic disease 0 68(24.0)
1 102(36.0)
2 69(24.4) 14+1.1
3 35(12.4)
>4 9 (3.2)
Experience of falling No 248(87.6)
before hospitalization 1 time 29(10.2)
>2 times 6 (2.2)
Main diagnosis Femur Fx 74(26.1)
Spine Fx 71(25.1)
Forearm Fx 45(15.9)
Rib Fx 20 (7.1)
Intracerebral Hemorrhage 15 (5.3)
Patellar Fx 12 (4.2)
Lower leg Fx 9 (3.2)
Contusion 5 (1.8)
Dislocation 5 (1.8)
Hand, Foot Fx 5 (1.8)
Pelvic Fx 4 (1.4)
Etc. 18 (6.3)

* multiple response.

CVD=Chronic Vascular Disease; BPH=Benign Prostatic Hyperplasia; COPD=Chronic Obstructive

Pulmonary Disease; CKD=Chronic Kidney Disease; Fx=Fracture.
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Table 3. The Number of Self-Medications/Day

(N=283)
Variable Categories n(%) MeantSD
Polypharmacy Yes 156(55.1)
No 127(44.9)
Number of medications/day 0 47(16.6)
1-4 82(29.0)
5-9 116(41.0) 49+3.7
10-14 36(12.7)
>15 2 (0.7)
Number of pills/day 0 48(17.0)
1-4 67(23.7)
5-9 75(26.5)
10-14 56(19.8) 7.36.5
15-19 21 (7.4)
20-24 12 (4.2)
>25 4 (1.4)
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Table 4 . Classification of Self-Medications

(N=283)
Drug of anatomical
) No.(%) Drug of therapeutic subgroup” No.(%)
main group
Alimen track and
tary 169(59.7)
metabolism.
A02. Drugs for acid related disorders 105(37.1)
A10. Drugs used in diabetes 59(20.8)
A03. Drugs for functional
. . . 56(19.8)
gastrointestinal disorder
A1ll. Vitamins 17 (6.0)
A12. Mineral supplements 12 (4.2)
A05. Bile and liver therapy 7 (2.5)
AQ7. Antidiarrheals, intestinal anti- 6 (2.1)
inflammatory/anti-infective agents '
A06. Drugs for constipation 5 (1.8)
AO01. Stomatological preparations 3 (1.1)
AQ09. Digestives, including enzymes 3 (1.1)
A04. Antiemetic and antinauseants 1 (0.4)
A15. Appetite stimulants 1 (0.4)
Blood and blood
. 94(33.2)
forming organs
BO1. Antithrombotic agents 86(30.4)
B03. Antianemic preparations 8 (2.8)
B06. Other hematological agent 6 (2.1)
Cardiovascular
186(65.7)
system
C10. Lipid modifying agents 100(35.3)
C09. Agents acting on the
) . . 74(26.1)
renin—angiotensin system
CO08. Calcium channel blockers 68(24.0)
C03. Diuretics 38(13.4)
CO7 .Beta blocking agents 38(13.4)
C04. Peripheral vasodilators 19 (6.7)
CO01. Cardiac therapy 14 (4.9)
C05. Vasoprotectives 4 (1.4)
C02. Antihypertensives 1 (0.4)
(Continued)
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Table 4 . Classification of Self-Medications

(IN=283)
Drug of anatomical ) .
. No.(%) Drug of therapeutic subgroup’ No.(%)
main group
Dermatologicals 3 (1.1)
DO07. Corticosteroids,
. ) 2 (0.7)
dermatological preparations
DO01. Antifungals for dermatological use 1 (0.1)
Genito—uri 1
nito-urinary system 21(7.4)
and sex hormones
G04. Urologicals 17 (6.0)
GO03. Sex hormones and modulators of 5 (18)
the genital system '
GO02. Other gynecologicals 1 (0.4)
Systemic hormonal
preparations, excluding 13(3.6)
sex hormones.
HO2 .Corticosteroids for systemic use 7 (2.5)
HO03. Thyroid therapy 5 (1.8)
HO05. Calcium homeostasis 1 (0.4)
Antiinfectives for
) 9 (3.9
systemic use
JO1 .Antibacterials for systemic use 5 (1.8)
JO2. Antimycotics for systemic use 4 (1.4)
Antineoplastic 2 (0.7
and immunomodulating
agents
LO1. Antineoplastic agents 1 (0.4)
102. Endicrine therapy 1 (0.4)
Musculo-skeletal system  89(31.4)
MOI1. Antiinflammatory and antirheumatic
47(16.6)
products
MO3. Muscle relaxants 29(10.2)
MO5. Drug for treatment of bone disease 27 (95)
MO04. Antigout preparations 6 (2.1)
Nervous system 13(47.7)
NO06. Psychoanaleptics 81(28.6)
NO2. Analgesics 54(19.1)
NO05. Psycholeptics 48(17.0)
NO3. Antiepileptics 22 (7.8)
NO4. Anti-parkinson drugs 13 (4.6)
NO7. Other nervous system drugs 12 (4.2)
(Continued)
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Table 4 . Classification of Self-Medications

(N=283)
Drug of anatomical )
. No.(%) Drug of therapeutic subgroup’ No.(%)
main group
Respiratory system 29(10.2)
RO6. Antihistamines for systemic use 18 (6.4)
RO3. Drugs for obstructive airway
. 10 (3.5)
disease
R05. Cough and cold preparations 10 (3.5)
RO1. Nasal preparations 1 (0.4)
Sensory organs 7 (25)
S01. Ophthalmologicals 7 (25)
Various 1 (0.4)
VO03. All other therapeutic products 1 (0.4)

* multiple response.
ATC=Anatomical Therpeutic Chemical.
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Beers Criteria®l] 2|3 FAjd oz HA4d3 e Atdl= & 10778 (37.8%)9
A 16385 Beled 4= a1 A= Table 594 2t} Aoz H443 o
o) S W L103AZ 1] B8 A7} 677(28.7%) 02 714 A et
w 27] o)l AAAor FAHG EHE AteVF e A9E 4021(14.1%)°]
At FAHor FAHEG &G AtHE =Y TR wek AHEW
Sulfonylureas(dx=¥-&4]) 254, Proton-pump inhibitors($AHEH] oA A)),
Diazepam(ZZ7]1 A48 dlztjolA|H A o] Z+z} 244, Amitriptyline(3H-5-&4)]) 124,
Dimenhydrinate(1A]t) &3] 2~Eb71A]) 104, Chlorpheniramine(14]t]  8F3] ~EpA)) 2}
Nonsteroid — Anti-Inflammatory  Drugs (NSAID)¢?!  Meloxicame] Z}2F 84,

ok

Alprazolam(¥t7] x| <8 wlZz ol # A])) 7, Zolpidem(5=HA]) 62, Lorazepam(t
71A&8 Mzt olAl A A)H Clonazepam(Zd 71 A58 Wzt otAAA o] z+2} 58,
Benztropin(3-371<4)), Insulin(@ = €-4)), Naproxen(3]dzE2dA)o] z+2+ 47,
Hydroxyzine(14|th &3] ~E}71A]) 34, Megestrol(2&Z214)), Trihexyphenidyl (& s}
Ao 42y 24, LabapdkA|el  Doxazosin®t  Terazosin, I Z2o| thA| A A<l
Triazolam¥} Flurazepam, NSAIDS! Diclofenac®} Ibuprofen, Methocarbamol(Z 24+

$HA)), Digoxin(Z41A]), Imipramine(3-7-&A4) 2 Amiodarone(Z-"4™ o) 27} 14 &

o= eIt
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Table 5. Potentially Inappropriate Medication Use according to Beers Criteria

(N=283)
. Catego ATC No. of
Characteristics Drug n(%) Mean+SD
~ries code cases (%)
.Potentlally Yes 107(37.8)
nappropriate
medication use 176(62.2)
Proton=pump -\ ope 2%
inhibitors
Sulfonylureas A10BB 25
Insulin A10AB 4
Digoxin CO1AA05 1
Amiodarone C01BDO01 1
Doxazosin C02CA04 1
Megestrol GO03DB 2
Terazosin GO04CA03 1
Meloxicam MO1AC 8
Naproxen MO1AE 4
Ibuprofen MO1AEO1 1
Methocarbamol MO3BAO3 1
Diclofenac MO5AB05 1
Clonazepam NO3AE 5
Trihexyphenidyl NO4AA 2
Benztropin NO04ACO1 4
Diazepam NO5BA 24
Alprazolam NO5BA 7
Lorazepam NO5BA 5
Hydroxyzine NO05BB01 3
Triazolam NO05CD05 1
Flurazepam N05CDO01 1
Zolpidem NO5CF 6
Imipramine NO6AAQ2 1
Amitriptyline NO6AA09 12
Dimenhydrinate RO6AA02 10
Chlorpheniramine RO6AB04 8
Total 163
Number of taking 1 67(23.7)
potentially inappropriate 2 28 (9.9) 1.1+0.3
medications >3 12 (4.2)
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Table 6. Polypharmacy and Potentially Inappropriate Medication Use according to

Characteristics of the Participants

(N=283)
Characte— . Potentially inappropriate
ristics Categories Polypharmacy medication use
PP non-PP X2 or t PIM non-PIM  x% or t
(N=156)  (N=127) (p) (N=107)  (N=176) (p)
n(%) n(%) n(%) n(%)
Gender Male 31199 26(20.5) 016 24(224) 33(188) 560
Female 125(80.1)  101(79.5) (900) 83(77.6) 143(81.2)  (454)
65~74 40(25.6)  48(37.8) g1y 26(243)  62(352) 3935
75~84 77(494)  42(33.1) ' 51(47.7)  68(386) ’
Age (vo) >85 392500 370201 017 30080) 46262 G140
~0.70 1.10
Mean+SD 79.0+7.3  79.0£9.2 80.1+7.6  79.0+85
(.485) 271)
Education <Elementary
48(716)  26(61.9) 26(684)  48(67.6)
level School 1.131° 012"
Middle school 5 (75) 4 (9.5) (.570) 3 (79 6 (85) (1.000)
>High school  14(209)  12(286) 9(237)  17(23.9)
T f National health
Sype o natonal REog@0 7y 122(96.0) 12480 87(31.3) 164(932)  9.354
msurance msurance
Medical aid 7173 539 SOV onasn 12 68 0 (002
Economic state High 437 769 342 8 (58 ‘
, 5.360" 3.248"
Middle 91(84.3)  90(89.1) 58(82.9) 123(88.4)
(.069) (212)
Low 13(120) 4 (4.0) 9 (1290 8 (58
Marital Unmarried 319 2 16) 052 438 106 3903
Status
Married 152(98.1)  125(98.4) (LO)  102962) 175(99.4)  (.068)
Experience of ) 133(85.3)  115(90.6) L1 88(822)  160(90.9) 4611
falling before : :
hospitalization ~ Yes 230147 12 94 U j9078) 16 1)  (032)
No. of chronic () 15(9.6)  53(41.7) 984)  59(33.5)
disease 1 50(32.1)  52(40.9) 36(336)  66(37.5) )
65.003" 32.544
2 51(32.7)  18(14.2) 65(33.6)  33(18.8)
(<.001) (<.001)
3 33(21.2) 2(1.6) 20(18.7)  15(85)
>4 7(4.4) 2(1.6) 6(5.7) 3(1.7)
878 5.68
Mean + SD 18410 08409 18410  1.0+1.0
(<.001) (<.001)
No. of -
N 0-4 0000) 127010000 oo 766) 121682 o
self-madications 5-9 116(74.4) 0(0.0) (<.001) 62(57.9)  54(30.7) (<.001)
=10 40(25.6) 0(0.0) ' 38(35.5) 2(1.1) '
~25.95 15.96
Mean + SD 77425  16%15 82427  3.0+26
(<.001) (<.001)

“Fisher's exact test; PP=Polypharmacy; PIM=Potential Inappropriate Medication.
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Abstract

Polypharmacy and Potentially Inappropriate Medication

Use in Elderly Patients Hospitalized after Falls

Ji-Yeon Kim
Department of Nursing
Graduate School of Jeju National University

(Supervised by prof. Suyoung Choi)

The purpose of this study was to investigate polypharmacy and potentially
inappropriate medication use in elderly patients admitted to hospitals after
falls.

This is a retrospective survey study on 283 elderly patients aged 65 years
or older admitted to a general hospital between January 1 and December 31,
2016.

Data were collected using electronic medical records, and medications
administered iImmediately prior to admission were examined. Potentially
inappropriate medication use for elderly patient was investigated using the
Beers criteria, and the data were analyzed by Chi-square test and ¢ test.

The average age of the participants was 79.4+8.2, and the study population
included 226 women (79.9%) and 57 men (20.1%6). One or more chronic
diseases were observed in 76.0%6 of the participants, and the average number
of diseases was 1.4+1.1.

The average number of self-administered medications per day was 4.9+3.7,

and 55.1%6 took five or more medications. According to the Beers criteria,

_5’]_



potentially inappropriate medication use was found in 163 patients (37.8%). The
following medications were used: 25 cases of sulfonylureas for diabetes mellitus
treatment; 24 cases of proton-pump inhibitors (which inhibits gastric acid secretion)
and diazepam (long-acting benzodiazepine); 12 cases of amitriptyline (antidepressant);
and 10 cases of dimenhydrinate (antihistamine).

There was a significant difference in polypharmacy according to age, and
polypharmacy and potentially inappropriate medication use frequencies were
significantly high when the insurance type was medical aid. Patients who
experienced falls prior to admission had a high frequency of potentially
inappropriate medication use. The number of chronic diseases and the number
of medications taken were significantly high in polypharmacy and potentially
inappropriate medication use patients.

Therefore, it 1is necessary to minimize polypharmacy and potentially
mappropriate  medication use, and establish a system for systematically
evaluating and managing medication use in the elderly at levels of primary
health care services, hospitals, and local communities to prevent falls in the

elderly.

Key words: Elderly, Falls, Polypharmacy, Potentially inappropriate medication
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Thank you for reguesting permission for “American Geriatrics Society 2015 updated Beers Criteria for
Potentially Inappropriate Medication Use in Older Adults"(2015), for use in the following manner:

s |Inclusion in Master's Thesis about ‘Polypharmacy and Falls in Hospitalized Eldarly

Patients’, at Jeju National University.

Permission is granted for the above provided that:

1. Use of “AGS Updated Beers Criteria for Potentially Inappropriate Medication Use in Older
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further permission.

The following citation is used along with the material: American Geriatrics Society 2015
Beers Criteria Update Expert Panel. {2015). American Geriatrics Society 2015 updated

Beers Criteria for Potentially Inappropriate Medication Use in Older Adults. fournal of the
American Geriatrics Society. Volume 63, Issue 11, pages 2227-2245, November 2015,

For more information visit the AGS online at www.americangeriatrics.org.
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