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Polypharmacy and Potentially Inappropriate Medication Use in Elderly Patients Hospitalized
after Falls

Kim, Ji-Yeon' - Choi, Suyoung?
"Hanmaeum Hospital, Jeju; *College of Nursing, Health and Nursing Research Institute, Jeju National University, Jeju, Korea

Purpose: The purpose of this study was to investigate polypharmacy and potentially inappropriate medication (PIM) use in elderly
patients admitted to hospitals after falls. Methods: The study surveyed 283 patients 65 or older admitted January 1-December 31,
2016. Data were collected from electronic medical records, and medications administered immediately prior to admission were ex-
amined. PIM use for patients was investigated using the Beers criteria, and data were analyzed by Chi-square test and independent t-
test. Results: The average age of participants was 79.42 + 8.16, and the study included 226 women (79.9%) and 57 men (20.1%). The
average number of self-administered medications daily was 4.94 + 3.68, and 55.1% took five or more medications. PIM use was found
in 107 patients (37.8%). There was a significant difference in polypharmacy according to age, and the proportion of medical aid ben-
eficiaries and prevalence of cardiocerebrovascular, endocrine, and other chronic diseases were higher in the polypharmacy and PIM
use patients than in the non-polypharmacy and non-PIM use patients. The number of chronic diseases and medications taken were
significantly high among polypharmacy and PIM use patients. Conclusion: It is necessary to minimize polypharmacy and PIM use,
and establish a system for systematically evaluating and managing medication use to prevent falls in the elderly.
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Table 1. Demographic and Disease related Characteristics of the Par-

ticipants (N=283)
_ ) n (%) or
Characteristics Categories Mean =D
Age (yr) 7942+8.16
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(04)
Type of insurance  National health insurance 251(88.7)
Medical aid 32(11.3)
Perceived economic High 1139
status Middle 181 (64.0)
Low 17 (6.0)
Nonresponse 74 (26.1)
Type of chronic Cardiocerebrovascular disease (Angina, 162 (57.2)
disease’ Hypertension, CVD)
Endocrine disease (Diabetes mellitus) 56(19.8)
Skeletomuscular disease (Osteoporosis, 43 (15.
Arthritis)
Neurodegenerative disease (Dementia, 36(12.7)
Parkinson)
Respiratory disease (Asthma, COPD) 7(25)
Genitourinary disease (BPH, CKD) 7(25)
Etct 48 (17.0)
Number of chronic 135+1.08
diseases 0 68 (24.0)
1 102 (36.0)
2 69 (24.4)
3 35(124)
>4 932
Experience of No 248 (87.6)
falling before 1time 29(10.2)
hospitalization > 2 times 6(2.2)
Main diagnosis’ Femur fracture 74(26.1)
Spine fracture 71(25.1)
Forearm fracture 45(15.9)
Rib fracture 20(7.1)
Intracerebral hemorrhage 15(5.3)
Patellar fracture 12 (4.2)
Lower leg fracture 9(3.2)
Contusion 5(1.8)
Dislocation 5(1.8)
Hand, foot fracture 5(1.8)
Pelvic fracture 4(14)
Ftc. 18(6.3)

Tmultiple response; *cataract, dermatosis, glaucoma, gout, hepatitis, insomnia,
peptic ulcer, presbycusis, tinnitus.

BPH=Benign prostatic hyperplasia; CKD = Chronic kidney disease; COPD=
Chronic obstructive pulmonary disease; CVD = Cerebrovascular disease;
SD=Standard deviation.
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Table 2. Prevalence of Polypharmacy and Number of Pills/Day

(N=283)
Variable Categories n (%) Mean+SD
Polypharmacy Yes 156 (55.1)
No 127 (44.9)
Number of self- 0 47 (16.6) 494+3.68
medications/day 1-4 80 (28.3)
59 116 (41.0)
10-14 38(134)
>15 2(0.7)
Number of pills/day 0 47(16.6) 7.34+647
1-4 68 (24.0)
59 75(26.5)
10-14 55(19.5)
15-19 22(7.8)
20-24 12(42)
>25 4(14)

SD = Standard deviation.
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Table 3. Potentially Inappropriate Medication Use according to Beers

Criteria (N=283)
Number
Characteristics CaFe— PIM Al ofcases " e
gories code Mean+SD
(%)
PIM use No 176 (62.2)
Yes 107 (37.8)
Number of 1.14£035
takingPIM 1 67 (62.6)
(h=107) 2 28(26.2)
>3 12(11.2)
PPIs A02BC 24
Sulfonylureas AT0BB 25
Insulin AT0AB 4
Digoxin COTAAOS 1
Amiodarone C01BDO1 1
Doxazosin C02CA04 1
Megestrol GO3DB 2
Terazosin GO4CA03 1
Meloxicam MOTAC 8
Naproxen MOTAE 4
Ibuprofen MOTAEO1 1
Methocarbamol ~ MO3BAO3 1
Diclofenac MO5ABO5 1
Clonazepam NO3AE 5
Trihexyphenidyl ~ NO4AA 2
Benztropine NO4ACO1 4
Diazepam NO5BA 24
Alprazolam NO5BA 7
Lorazepam NO5BA 5
Hydroxyzine NO5BBO1 3
Triazolam NO5CD05 1
Flurazepam NO5CDO1 1
Zolpidem NO5CF 6
Imipramine NO6AAQ2 1
Amitriptyline NOGAADS 12
Dimenhydrinate  RO6AA02 10
Chlorpheniramine  RO6AB04 8
Total 163

ATC=Anatomical therapeutic chemical; PIM=Potentially inappropriate
medication; PPIs=Proton-pump inhibitors; SD = Standard deviation.
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Table 4. Polypharmacy and Potentially Inappropriate Medications Use according to Characteristics of the Participants (N=283)
Polypharmacy PIM use
Characteristics Categories Yes (n=156) No (n=127) Yes (n=107) No (n=176)
xort(p) xort(p)
n (%) or Mean + SD n (%) or Mean +SD
Gender Male 1(19.9) 26 (20.5) 0.02 (:900) 4(224) 33(188) 0.56 (454)
Female 5(80.1) 01(79.5) 3(77.6) 43(81.2)
Age (yn) 65-74 0 (25.6) 48 (37.8) 8.19(017) 6 (243) 62 (35.2) 3.94 (.140)
75-84 77 (494) 42 (33.1) 51(47.7) 68 (38.6)
>85 39(25.0) 37(29.1) 30 (28.0) 46 (26.2)
Education level <ES 48(71.6) 26 (61.9) 1.13%(570) 26 (684) 48 (67.6) 0.01" (1.000)
MS 5(75) 4(95) 3(79) 6(85)
>HS 4(209) 2(286) 9(23.7) 7(23.9)
Type of insurance NHI 129 (82.7) 122 (96.1) 1248 (<.001) 87(81.3) 164 (93.2) 9.35(.002)
MA 27 (17.3) 539 20(18.7) 2 (6.8)
Perceived economic status
High 4(3.7) 769 5.36' (.069) 3(42) 8(5.8) 3.251(212)
Middle 91(843) 90 (89.1) 58(82.9) 123(884)
Low 13(12.0) 4(40) 9(12.9) 8(58)
Marital Status Unmarried 3(1.9) 2(1.6) 0.05" (1.000) 4(3.8) 1(0.6) 3.90" (068)
Married 2 (98.1) 5 (984) 102 (96.2) 175 (994)
Experience of fallf No 33(85.3) 5(90. 6) 1.81(.178) 88(822) 160 (90.9) 461(032)
Yes 23(147) ( 19(17.8) 16(9.1)
Type of chronic disease ~ CCVD No 57 (36.5) 83 (65. ) 23.26 (<.001) 43 (40.2) 97 (55.1) 5.93(015)
Yes 99 (63.5) 44 (34.6) 64 (59.8) 79 (44.9)
ED No 2(71.8) 1 15 (90.6) 15.52 (<.001) 71 (664) 156 (88.6) 20.81 (<.001)
Yes 44(28.2) 2(94) 36 (33.6) 20(114)
SMD No 125 (80.1) 1 15 (90.6) 5.90(015) 88(82.2) 152 (86.4) 0.88 (.349)
Yes 31(19.9) 2(94) 19(17.8) 24(136)
NDD No 30(83.3) 117 (92. 1) 4.88 (.027) 89(83.2) 158 (89.8) 261 (.106)
Yes 26 (16.7) 10(7.9 18(16.8) 18(10.2)
GUD No 50 (96.2) 126 (99. 2) 2.72"(134) 103 (96.3) 173 (98.3) 1.141(432)
Yes 6(3.8) 1(0.8) 4(3.7) 3(1.7)
RD No 150 (96.2) 126 (99.2) 2.72"(134) 102 (95.3) 174 (98.9) 345 (.108)
Yes 6(3.8) 1(0.8) 54.7) 2(1.1)
Etc. No 1 21 (77.6) 1 14 (89.8) 740 (.007) 82 (76.6) 153 (86.9) 5.01(.025)
Yes 35(224) 13(10.2) 25(234) 23(13.1)
Number of chronic diseases 1.79+1.03 0.80+0.86 -8.80(<.001) 1794103 1.07+1.01 5.79 (<.001)
Number of self-medications/day 766+247 1594155  -2525(<.001) 8.19+273 296+264 15.96 (<.001)
Number of pills/day 11.62+549 209+246  -1942(<.001) 1259+588 4151441 12.81(<.001)

TFisher's exact test; *Experience of falling before hospitalization.
CCVD=Cardiocerebrovascular disease; ED =Endocrine disease; ES =Elementary school; GUD = Genitourinary disease; HS =High school; MS =Middle school;

MA =Medical aid; NDD=Neurodegenerative disease; NHI =

SD = Standard deviation; SMD = Skeletomuscular disease.
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