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Table 1. Demographic Characteristics of the Participants

(N=285)

Characteristics Categories n (3) or
Mean+SD

Age (year) 74.73%8.02
65-69 100 (35.1)

70-75 66 (23.2)

75-80 46 (16.1)

>80 73 (25.6)

Gender Male 69 (24.2)
Female 216 (75.8)

Presence of spouse Yes 126 (44.2)
No 159 (55.8)

Education (year) 6.92+5.27
None or less than elementary school 95 (33.3)

Elementary 58 (20.4)

Middle school 42 (14.7)

High school 61 (21.4)

>College 29 (10.2)

Administrative divisions J. city 151 (53.0)
S. city 134 (47.0)

Residential area subdivision Eup, myeon 101 (35.4)
Dong 184 (64.6)

House Detatched house 189 (66.3)
Apartment, multiplex house 96 (33.7)

Living Living alone 83 (29.1)
Living with family 202 (70.9)

Monthly income Less than half million won 115 (40.4)
Half million-one million won 54 (18.9)

One million-two million won 76 (26.7)

More than two million won 40 (14.0)

Type of insurance National health insurance 231 (81.1)
Medicaid 54 (18.9)
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Table 2. Disease related Characteristics of the Participants

(N=285)
Characteristics Categories l\r/lle(z;lSolg
Chronic disease Yes 239 (83.9)
No 46 (16.1)
Hypertension 159 (55.8)
Stroke 12 (4.2)
Hyperlipidemia 59 (20.7)
Chronic vascular disease 42 (14.7)
Diabetes mellitus 48 (16.8)
Arthritis 114 (40.0)
Osteoprosis 54 (18.9)
Cataract 31 (10.9)
Glaucoma 8 (2.8)
Cancer 10 (3.5)
Depression 16 (5.6)
Parkinson 2 (0.7)
Asthma 8 (2.8)
Benign prostatic hyperplasia 5 (1.8)
Etc. 24 (8.4)
Number of chronic 207+1.56
disease 0 46 (16.1)
1 68 (23.9)
2 69 (24.2)
3 53 (18.6)
>4 49 (17.2)
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Table 3. Classification of Medications

(N=285)
Drug of main grou Drug of middle class
(Anitomical gl%)up)p n (%) (Thgrapeutic subgroup) n (%)
Cardiovascular diseases 187 (65.6)
Antihypertensive drugs 146 (51.2)
Antihyperlipidemic drugs 94 (33.0)
Diuretics 24 (8.4)
Drugs for heart failure 15 (6.3)
Antianginal drugs 13 (4.6)
Gastro-intestinal tract 92 (32.3)
system disorders Antiulcer drugs 80 (28.1)
Gastro—intestinal tract regulators 22 (7.7)
Blood & hematopoietic 79 (27.7)
related diseases Anticoagulants 79 (27.7)
Hormone & metabolism 69 (24.2)
related diseases Drugs for diabetes mellitus 42 (14.7)
Drugs for osteoporosis 16 (5.6)
Adrenal cortical hormones 9 (3.2)
Musculo—skeletal 57 (20.0)
disorders Nonsteroidal antiinflammatory 44 (15.4)
agents
Muscle relaxants 9 (3.2)
Rheumatoid arthritis, osteoarthritis 5 (1.8)
Mental & behavior 47 (16.5)
disorders Igég%r% function improvement 21 (7.4)
Antianxiety agents 16 (5.6)
Antidepressants 14 (4.9)
Sedative and hypnotics 11 (3.9)
Antipsychotics 3 (1.1)
Pain diseases 42 (14.7)
Non-narcotic analgesics 33 (11.6)
Narcotic analgesics 11 (3.9)
Nervous system 18 (6.3)
diseases Anticonvulsants 10 (3.5)
Antiparkinsonism drugs 5 (1.8)
Diseases of the 13 (4.6)
genito-urinary system Urologicals 13 (4.6)
Allergic diseases 10 (3.5)
Antihistamines 10 (3.5)
Etc. 12 (4.2)
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Table 4. The Number of Medication Class and Pills/Day

(N=285)

Variables Categories n (%) MeanzSD

Medication Yes 232 (81.4)

No 53 (18.6)
Number of medications class/day 0 53 (18.6)
1 54 (18.9)
2-3 65 (22.8) el
>4 113 (39.6)
Number of pills/day 0 53 (18.6)
1-2 70 (24.6)
35 60 (21.1)
4.96+5.35
6-9 58 (20.4)
10-14 26 (9.1)
>15 18 (6.3)
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Table 5. Domain of Residential Environment Risk (N=285)
Domain of
residential Questions n (%)
environment
1. There are no lights or lights that do not work around the stairs. 52 (18.2)
2. It is dark around the stairs. 66 (23.2)
3. The railing is not installed on the stairs, or there is a shaking or broken part of 50 (17.5)
the stairs. '
Stairs 4. There are unnecessary things, such as boxes, trashes, and flower pots, which 53 (18.6)
around obstruct walking on the stairs. )
the 5. Some parts of the stairs are cracked or rugged. 29 (10.2)
house 6. The stairs outside the gate are slippery when it snows or rains. 127 (44.6)
7. Slip-resistant mats are not installed on the stairs. 94 (33.0)
8. The height of one stair is too high or steep. 39 (13.7)
9. The width of the stairs is so narrow that it is difficult for you to take a step 25 (3.8)
safely. .
1. There are dark parts on the roads around the house. 110 (38.6)
2. There are cracked or rugged parts on the bottom of the roads around the house. 94 (33.0)
Outd
road ar(())ourn q 3. The bottom of the roads around the house is slippery when it snows or rains. 135 (47.7)
4. The roads around the house are too steep, making it dangerous for you to walk
the house down the roads. 65 (22.8)
5. There are unnecessary things, such as boxes and trashes, which obstruct 53 (186)
walking on the roads around the house. )
1. It is dark around the gate (apartment entrance). 86 (30.2)
Fnvironment 2 1t is slippery around the gate (yard) (apartment entrance). 58 (20.4)
around the 3. The gate (apartment entrance) is too small (you have to lower your head when 41 (14.4)
entrace you go in or out of the gate) ’
(gate) 4. There is a threshold on the gate (apartment entrance). 156 (54.7)
5. There are unnecessary things, such as boxes and trashes, which obstruct 51 (17.9)
walking around the gate (apartment entrance). )
1. The light switch is located so far away that it is difficult for you tum it on 41 (14.4)
right after you come into the house. ’
2. It is so dark in the house that you cannot live comfortably. 43 (15.1)
3. The light switch is located far from your bed. 81 (28.4)
4. There are slippery parts on the bottom of living room. 44 (15.4)
5. There are unnecessary things, such as papers, books, towels, shoes, magazines, 71 (24.9)
boxes, and blankets which obstruct walking on the bottom. :
6. There are unorganized things such as wires and cords on the bottom or 44 (15.4)
corridors that can make you tumble. )
Home 7. There are torn parts of the carpet, mattress, or linoleum that can make you 31 (10.9)
inside tumble on the bottom. )
environment 8. Mattress, carpet, and foot mat are so thin that they are likely to be slippery 38 (13.3)
when you walk. )
9. You wear socks, outer socks, or slipper when you move in the house. 168 (58.9)
10. Chairs and beds are too low or too high. 17 (6.0
11. The chairs and tables have wheels. 22 (7.7)
12. When you walk in the house, furniture obstructs your walking. 41 (14.4)
13. There are thresholds in your room or kitchen. 198 (69.5)
14. (In case you have bed) The bed is high. 45 (158)
15. The telephones that you usually use are located outside your room. 45 (158)
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Table 5. Continue

Domain of
residential Questions n (%)
environment
1. The corridor from your living room to bathroom is dark. 72 (25.3)
2. Your bathroom is dark. 62 (21.8)
3. The bottom of your bathroom is always slippery. 72 (25.3)
Bathroom 4, The bottom of your bathroom, or your bathtub or bathroom slipper or mat is 63 (22.1)
& slippery. '
5. Your bathroom is so narrow or the bathroom ceiling is so low that you cannot 29 (102)
restroom stand properly to take a shower.
environment 6. There are no handles beside the toilet or bathtub. 206 (72.3)
7. You use conventional toilet. 28 (98
8. Your living room is far away from the bathroom. 72 (25.3)
9. The toilet is located outside your house. 63 (22.1)
1. The kitchen is dark. 45 (158)
2. You cannot find the light switch right after you come into the Kkitchen. 23 (81)
3. The bottom of the kitchen is wet or slippery. 15 6.3)
4. Every day, there are many occasions where you have to take things out of o1 (7.4)
Kitchen high places.
5. You use chairs or stools to take things out of high places. 131 (46.0)
environment 6, The chairs or stools that you use are not safely supported. 31 (109)
7. You have to stretch your hand or bend your body to pick up the items or 59 (20.7)
foods that you use frequently.
8. The table chair is weak or not safe. 8 (2.8)
9. You have to move the table to have a meal. 100 (35.1)
Table 6. Residential Environment Risk Score per Items (N=085)

Domain of residential environment (Items)

Range Minimum Maximum Mean+SD

Stair risk score (9) 0-9 0 9
Outdoor road risk score (5) 0-5 0 5
Entrance risk score (5) 0-5 0 5
Home inside risk score (15) 0-15 0 12
Bathroom & restroom risk score (9) 0-9 0 9
Kitchen risk score (9) 0-9 0 6

1.89+1.83

1.60+1.46

1.38+1.26

3.24+2 47

2.36+2.13

1.52+1.36
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Table 7. Participant’s Fall Experience

(N=285)
Variables Categories n (%) MeanzSD
Fall experience
No 139 (48.8)
Yes 146 (51.2)
Number of experience of fall
n 146
1 63 (43.2)
2-3 52 (356) 207
4-5 16 (11.0)
>6 15 (10.3)
Degree of injur
. Ty Mild 87 (59.6)
Moderate 35 (24.0)
Major 24 (16.4)
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Table 8. Comparison by Fall Experience to Demographic Characteristics

(N=285)
- ‘ Total Fall experience )
Characteristics Categories Yes No X D
n n (%) n (%)
Age (year) Mean+SD 74773802 76201753 73194826 -3.21 001
66-69 100 36 (36.0) 64 (64.0)
70-75 66 39 (59.1) 27 (40.9)
14.33 002
7580 46 27 (58.7) 19 (41.3)
>0 73 29 (39.7) 44 (60.3)
Gender Male 69 36 (52.2) 33 (47.8)
0.03 857
Female 216 110 (50.9) 106 (49.1)
Education (year) None or less than
elementary school 9% 55 (579) 40 (42.1)
Elementary 58 36 (62.1) 22 (37.9)
Middle school 42 21 (50.0) 21 (50.0) 12.85 012
High school 61 20 (32.8) 41 (67.2)
>College 29 14 (48.3) 15 (51.7)
Administrative — J city 151 74 (49.0) 77 (51.0)
divisions . 0.63 426
S. city 134 72 (53.7) 62 (46.3)
Residential area  Fyp myeon 101 53 (52.5) 48 (475) 010 .
subdivision Dong 184 93 (505) 91 (495) '
House Detatched house 189 % (50.3) 94 (49.7)
0.21 648
Apartment,
multiplex house 9% 51 (53.1) 45 (46.9)
Living Living alone 83 59 (71.1) 24 (289)
1848 <.001
Living with family 202 7 (43.1) 115 (56.9)
Monthly income Less than half
million won 115 71 (61.7) 44 (38.3)
Half million—
one million won 54 36 (66.7) 18 (33.3)
One million- 2555 <001
two mmillion won 76 28 (36.8) 48 (63.2)
More than two
million won 40 11 (275) 29 (72.5)
Type of National health
) inaslull(r)arllr?ce ca 231 104 (45.0) 127 (55.0)
mnsurance 1880 <.001
Medicaid 54 42 (77.8) 12 (22.2)
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Table 9. Comparisons by Fall Experience to Disease related Characteristics

(N=285)
Fall experience
.. ) Total
Characteristics Categories Yes No X D
n n (%) n (%)

Chronic disease Yes 239 137 (57.3) 102 (42.7)
2201  <.001

No 46 9 (19.6) 37 (80.4)

Hypertension Yes 159 86 (54.1) 73 (45.9)
1.18 278

No 126 60 (47.6) 66 (52.4)

Stroke Yes 12 7 (58.3) 5 (41.7)
0.25 .615

No 273 139 (50.9) 134 (49.1)

Hyperlipidemia Yes 59 38 (64.4) 21 (356)
5.17 .023

No 226 108 (47.8) 118 (52.2)

Chronic vascular Yes 42 26 (61.9) 16 (38.1)
di 225 134

1sease No 243 120 (49.4) 123 (50.6)

Diabetes mellitus Yes 48 32 (66.7) 16 (33.3)
551 .019

No 237 114 (48.1) 123 (51.9)

Arthritis Yes 114 80 (70.2) 34 (29.8)
2730 <001

No 171 66 (38.6) 105 (61.4)

Osteoprosis Yes 54 36 (66.7) 18 (33.3)
6.36 .012

No 231 110 476) 1121 (524)

Cataract Yes 31 17 (54.8) 14 (45.2)
0.18 .670

No 254 129 (50.8) 125 (49.2)

Glaucoma Yes 8 4 (50.0) 4 (50.0)
0.01 944

No 277 142 (51.3) 135 (48.7)

Cancer Yes 10 5 (50.0) 5 (50.0)
0.01 .937

No 275 141 (51.3) 134 (48.7)

Depression Yes 16 15 (93.8) 1 (6.3)
1227 <.001

No 269 131 (48.7) 138 (51.3)

Number of chronic 0 46 9 (19.6) 37 (80.4)

disease 1 63 28 (41.2) 40 (588)
2 69 43 (62.3) 26 (37.7) 3373 <001

3 53 31 (58.5) 22 (41.5)

>4 49 35 (71.4) 14 (28.6)
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Table 10. Comparisons by Fall Experience to Medication Class

(N=285)
Total Fall experience
Variables 0 Yes No X D
n (%) n (%)

Cardiovascular diseases

Antihypertensive drugs (Yes) 146 89 (61.0) 57 (39.0) 11.35 .001

Antihyperlipidemic drugs (Yes) 94 62 (66.0) 32 (34.0) 1218 <.001

Diuretics (Yes) 24 12 (50.0) 12 (50.0) 0.02 900

Drugs for heart failure (Yes) 15 8 (53.3) 7 46.7)  0.03 867

Antianginal durgs (Yes) 13 10 (76.9) 3231 360 058
Gastro-intestinal tract system disorders

Antiulcer drugs (Yes) 80 52 (65.0) 28 (35.0) 8.44 .004

Gastro-intestinal tract regulators (Yes) 22 13 (59.1) 9 (409 059 442
Blood & hematopoietic related diseases

Anticoagulants (Yes) 79 52 (65.8) 27 (34.2) 932 002
Hormone & metabolism related diseases

Drugs for diabetes mellitus (Yes) 42 26 (61.9) 16 (381) 225 134

Adrenal cortical hormones (Yes) 9 7 (70.8) 2 (222) 262 105

Drugs for osteoporosis (Yes) 16 11 (68.8) 5313 208 149
Musculo-skeletal disorders

gggrfttser%feasl) antiinflammatory 44 33 (550) 11 (2500 1177 001

Muscle relaxants (Yes) 9 7 (77.8) 2 (222) 262 105

Other theumatoid arthrips & 5 2 (400) 3600 023 629
Mental & behavior disorders

Brain function agent (Yes) 21 16 (76.2) 5238 566 017

Antianxiety agents (Yes) 16 13 (81.3) 3188 612 013

Antidepressants (Yes) 14 12 (85.7) 3(14.3) 701 .008

Sedative and hypnotics (Yes) 11 10 (90.9) 1.1 721 007

Antipsychotics (Yes) 3 3 (100.0) 0 (0.0 2.89 .089
Pain diseases

Non-narcotic analgesics (Yes) 33 23 (69.7) 10 (30.3) 510 024

Narcotic analgesics (Yes) 11 10 (90.9) 1.1 721 007
Nervous system diseases

Anticonvulsants (Yes) 10 8 (80.0) 2 (20.0) 343 064

Antiparkinsonism drugs (Yes) 5 3 (60.0) 2 (40.0) 016 692
Diseases of the genito—urinary system

Urologicals (Yes) 13 9 (69.2) 4 (30.8) 1.77 184
Allergic diseases

Antihistamines (Yes) 10 9 (90.0) 1 (10.0) 6.24 013
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Table 11. Subdivision Class of Antihypertensive Drugs

Variables Fall (Yes). X2 p
n (%)

B-adrenergic receptor blockers (Yes) 19 (82.6) 9.86  .002
al-adrenergic receptor blockers (Yes) 3(75.00 092  .338
Angiotensin converting enzyme inhibitors (ACEI) (Yes) 1(25.00 112 291
Angiotensin II receptor blockers (Yes) 45 (61.6) 426  .039
Calcium channel blockers (Yes) 39 (634) 019 663
Vasodilators (Yes) 100 (1.4) 192  .166

Table 12. Comparisons by Fall Experience to Number of Medication Class and Pill

(N=285)
Fall experience
) . Total 9
Variables Categories Yes No X p
n n (%) n (%)
Number of 0 53 10 (189) 43 (8L.1)
medications class/day
1 %! 22 (40.7) 32 (59.3)
3695 <001
2-3 65 39 (60.0) 26 (40.0)
>4 113 75 (66.4) 38 (33.6)
N f pill
umber of pills/day 53 11 (208 42 (79.2)
1-2 70 30 (42.9) 40 (57.1)
35 60 33 (55.0) 27 (45.0)
4086 <.001
6-9 58 37 (63.8) 21 (36.2)
10-14 26 19 (73.1) 7 (26.9)
>15 18 16 (83.9) 2 (11.1)
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Table 13. Comparisons by Fall Experience to Residential Environment Risk

(N=285)

Domain of Total Fall experience &
residential Categories  (Yes) Yes No or D
environment
(Items) n (%) n (%) n (%) t
Stair risk 0 82 (28.8) 39 (47.6) 4 43 (52.4) 1142 .010
score 1 56 (19.6) 25 (44.6) 31 (55.4)
9) 2-3 96 (33.7) 45 (46.9) 51 (53.1)

>4 51 (17.9) 37 (72.5) 14 (27.5)

Total sum 538 323 212

Mean+SD 1.89+1.83 2.21+2.08 1.55+1.45 -3.14 .002
Outdoor road 0 84 (29.5) 26 (31.0) 53 (69.0) 3548 <001
dsk score 1 73 (256) 30 (4LD) 43 (58.9)
5) >2 128 (44.9) 90 (70.3) 38 (29.7)

Total sum 457 312 145

Mean+SD 1.60+1.46 2.12+1.51 1.05+1.19 -6.68 <.001
Entrance risk 0 78 (27.4) 26 (33.3) 52 (66.7) 3015 <001
<core 1 101 (354) 44 436) 57 (564)
5) >2 106 (37.2) 76 (71.7) 30 (28.3)

Total sum 392 259 133

Mean+SD 1.38+1.26 1.77+1.34 0.96+1.02 =574 <001
Home inside 0 22 (7.7) 6 (27.3) 16 (72.7) 2831 <001
sk score 1 50 175) 20 (40.0) 30 (60.0)
(15) 2-3 113 (39.6) 48 (42.5) 65 (57.5)

>4 100 (35.1) 72 (72.0) 28 (28.0)

Total sum 929 601 328

Mean+SD 3.25+2.47 4.10£2.75 2.33+1.72 -655 <.001
Bathroom & 0 38 (13.3) 15 (39.5) 23 (60.5) 19.17 <.001
restroom risk 1 108 (379) 45 (417) 63 (58.3)
Score 2-3 69 (24.2) 35 (50.7) 34 (49.3)

>4 70 (24.6) 51 (72.9) 19 (27.1)
©) Total sum 667 378 289

Mean+SD 2.36+2.13 2.88+£2.36 1.81£1.70 -444 <001
Kitchen risk 0 63 (22.1) 24 (38.1) 3 39 (61.9) 2280 <001
score 1 110 (386) 45 (409) 65 (59.1)
©) >2 112 (39.3) 77 (68.8) 35 (31.3)

Total sum 433 219 214

Mean+SD 1.52+1.36 1.91£1.52 1.11+1.01 =527 <001
Total 0 1 (0.4) 0 1 (100.0) 36.24 <.001
environment =7 103 (36.1) 34 (33.0) 69 (67.0)
risk score 3< <17 119 (41.8) 62 (52.1) 57 (47.9)

=18 62 (21.8) 50 (80.6) 12 (19.4)
(52) MeantSD  11.98+7.85 15014857  881+544 733 <001
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Table 14. Univariate Logistic Regression Analysis to Demographic Characteristics

(N=285)

Variables (Reference) Categories OR %% CI

Lower Upper

Age (65-69) 70-75 257 136 486 004
75-80 253 124 516 ol
>80 270 145 502 002
Gender (Female) Male 1.05 061 1.80 857
Education (None) Elementary 133 014 170 604
Middle 164 047 571 440
High 100 028 360 1.00
> College 049 014 171 261
Residential area (Dong) Eup, myeon 1.08 0.67 1.76 155
House (Detatched house) ﬁfﬁg{ﬁ;thouse 112 069 183 648
Living (Living with family) Living with Alone 3.25 1.87 5.63 <001
Monthly income One million-two million won ~ 154 067 35 313

(More than two million won)
Half million-one million won  5.27 2.15 1291 <.001

Less than half million won — 4.25 1.93 9.37 <.001

Type of insurance

(National health insurance) Medicaid 421 214 854 <001

OR=0dds ratio; CI=Confidence interval.
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Table 15. Univariate Logistic Regression Analysis to Disease related Characteristics

(N=285)
Variables (Reference) Categories OR 95% C1
Lower Upper
Chronic disease (No) Yes 5.52 2.55 11.95 <.001
Hypertension (No) Yes 1.30 0.81 2.07 2178
Stroke (No) Yes 1.35 0.42 4.36 616
Hyperlipidemia (No) Yes 1.98 1.09 358 024
Chronic vascular disease (No) Yes 1.67 0.85 3.26 137
Diabetes mellitus (No) Yes 2.16 1.12 4.14 021
Arthritis (No) Yes 3.74 2.26 6.21 <001
Osteoprosis (No) Yes 2.20 1.18 410 .013
Cataract (No) Yes 1.18 0.56 2.49 670
Glaucoma (No) Yes 0.95 0.23 383 944
Cancer (No) Yes 0.95 0.27 3.36 937
Depression (No) Yes 15.80 2.06 121.32 .008
Number of chronic disease (No) 1 2.88 1.20 6.90 018
2-3 6.34 2.81 14.30 <001
>4 10.28 3.95 26.75 <001
OR=0dds ratio; CI=Confidence interval.
Table 16. Odds Ratio for Comorbidity for Fall
(N=285)
Variables Categories OR 95% CI
Diabetes + Arthritis  Diabetes(-) / Arthritis(-) 1.00
Diabetes(-) / Arthritis(+) 318" 1.84-550
Diabetes(+) / Arthritis(-) 1.41 0.59-3.38
Diabetes(+) / Arthritis(+) 11717 3.34-41.07
Diabetes + Stroke Diabetes(-) / Stroke(-) 1.00
Diabetes(-) / Stroke(+) 1.37 0.36-5.21
Diabetes(+) / Stroke(-) 2.127 1.12-4.28
Diabetes(+) / Stroke(+) 212 0.20-24.42
Stroke + Arthritis Stroke(-) / Arthritis(-) 1.00
Stroke(-) / Arthritis(+) 3.69° 2.20-6.18
Stroke(+) / Arthritis(-) 1.20 0.26-5.55
Stroke(+) / Arthritis(+) 6.41 0.70-58.68

*p<.001; T p <.05 OR=0dds ratio; CI=Confidence interval.
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Table 17. Univariate Logistic Regression Analysis to Medication Classification

(N=285)
95% CI
Variables (Reference) Categories OR D
Lower Upper

Antihypertensive drugs (No) Yes 2.25 1.40 3.61 .001
Antihyperlipidemic drugs (No) Yes 247 1.48 412 .001
Diuretics (No) Yes 094 0.41 2.19 .900
Drugs for heart failure (No) Yes 1.09 0.39 3.10 867
Antianginal durgs (No) Yes 3.33 0.90 12.38 072
Antiulcer drugs (No) Yes 2.19 1.28 375 004
Gastro-intestinal tract regulators (No) Yes 141 0.58 342 444
Anticoagulants (No) Yes 2.30 1.34 39 .003
Drugs for diabetes mellitus (No) Yes 1.67 0.85 3.26 137
Adrenal cortical hormones (No) Yes 345 0.70 16.90 127
Drugs for osteoporosis (No) Yes 2.18 0.74 6.46 158
I(\Ilél)él)steroidal antiinflammatory agents Yes 340 164 704 001
Muscle relaxants (No) Yes 345 0.70 16.90 127
Other theumatoid arthmitis and Yes 064 0.1 391 632
Brain function agent (No) Yes 3.30 1.17 9.27 024
Antianxiety agents (No) Yes 443 1.24 15.90 022
Antidepressants (No) Yes 6.13 1.35 2793 019
Sedative and hypnotics (No) Yes 10.15 1.28 &0.35 028
Non—narcotic analgesics (No) Yes 241 1.10 5.28 027
Narcotic analgesics (No) Yes 10.15 1.28 &0.35 028
Anticonvulsants (No) Yes 397 0.833 19.04 085
Antiparkinsonism drugs (No) Yes 1.44 0.24 873 694
Urologicals (No) Yes 2.22 0.67 774 194
Antihistamines (No) Yes 9.07 1.13 72.53 .038
Number of medication class/day (No) 1 296 1.23 7.10 015
2-3 6.45 2.76 15.07 <001

>4 349 3.8 1872 <001

Number of pills/day (No) 1-2 2.86 1.27 6.47 011
3-5 4.67 2.02 10.77 <001

6-9 6.73 2.87 15.79 <001

10-14 10.36 3.48 30.87 <001
>15 30.55 6.09 153.26 <001

OR=0dds ratio; CI=Confidence interval.
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Table 18. Multiple Logistic Regression Analysis to Medication Classification

(N=285)
95% CI
Variables (Reference) Categories OR D
Lower Upper

Nonsteroidal antiinflammatory agents (No) Yes 2.17 1.00 473 .052
Sedative and hypnotics (No) Yes 598 0.73 49.02 096
Narcotic analgesics (No) Yes 5.67 069 4659 106
Antihistamines (No) Yes 6.11 073  51.09 .09
Number of medication class/day (No) 1 978 L15 671 023
2-3 5.02 211 1193 <.001
>4 5.39 2.35 12.34 <.001

Correct classification : 66.0%

OR=0dds ratio; CI=Confidence interval.
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Table 19. Univariate Logistic Regression Analysis to Residential Environment Risk

(N=285)
95% CI
Variables (Reference) Categories OR D
Lower  Upper
Stair risk score (0) 1 0.89 0.45 1.76 736
2-3 0.97 0.54 1.76 927
>4 291 1.37 6.18 005
Outdoor road risk score (0) 1 1.56 0.81 3.00 187
>2 5.28 2.91 961 <.001
Entrance risk score (0) 1 1.54 0.84 2.8 165
>2 5.07 2.69 954 <.001
Home inside risk score (0) 1 1.78 0.59 5.32 .303
2-3 1.97 0.72 541 188
>4 6.86 2.44 19.30 <.001
Bathroom & restroom risk score (0) 1 110 052 233 13
2-3 1.58 0.71 353 .266
>4 412 1.78 951 .001
Kitchen risk score (0) 1 1.13 0.60 212 716
>2 3.58 1.87 6.83 <.001
Total residential environment risk 8< <17 291 1.98 381 004
score (=7)

=18 8.46 3.99 1794 <.001

OR=0dds ratio; CI=Confidence interval.
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Table 20. Multiple Logistic Regression Analysis to Residential Environment Risk

(N=285)
(¢)
Variables (Reference) Categories OR _ SR d
Lower Upper
Stair residential environment
It is dark around the stairs. (No) Yes 193 1.06 350 031

The stairs outside the gate are slippery when it snows
or rains. (No)

Yes 1.85 1.13 302 015

Road residential environment

The bottom of the roads around the house is slippery
when it snows or rains. (No)

Yes 247 147 414 001

The roads around the house are too steep, making it

dangerous for you to walk down the roads. (No) Yes 281 148 o 002

There are unnecessary things, such as boxes and
trashes, which obstruct walking on the roads around the Yes 2.72 1.33 557 .006
house. (No)

Entrance residential environment
It is dark around the entrance. (No) Yes 2.89 1.61 517 <001
It is slippery around the entrance. (No) Yes 275 1.38 549 .004

There are unnecessary things, such as boxes and

trashes, which obstruct walking around the entrace. (No) Yes 21 1.33 533 006

Home inside residential environment

It is so dark in the house that you cannot Ilive
comfortably. (No)

There are slippery parts on the bottom of living room.

Yes 741 206 2664 002

Yes 2.59 1.06 631 037

(No)

Wheg you walk in the house, furniture obstructs your Yes 310 113 348 098
walking. (No)

There are thresholds in your room or kitchen. (No) Yes 1.89 1.08 331 025

Bathroom & restroom residential environment

The corridor from your living room to bathroom is dark.
(No)

The bottom of your bathroom, or your bathtub or
bathroom slipper or mat is slippery. (No)

Yes 2.23 1.22 410 010

Yes 3.63 1.86 711 <001

Kitchen residential environment
The kitchen is dark. (No) Yes 4.27 1.87 979 001

The bottom of the kitchen is wet or slippery. (No) Yes 4.38 092 2091 064

You have to stretch your hand or bend your body to

pick up the items or foods that you use frequently. (No) Yes 2.25 117 431 015

OR=0dds ratio; CI=Confidence interval.

_43_



A8

1
1

4) G374 F¥FS " A

= Al

3}o] Multiple logistic regression

} A tH(Table 21).

6@7‘5

&
=

el

!

ﬁo
ol
[~=9)
i
v
il
ﬁo
ol

Codl
N

al7
ﬁo
i
H

G
N

—

~H

13.6081 (OR

745 2.15¥1(OR 2.15 p=.015),

A%
745 12499 (OR 1249, p=.025) 7 &

g8

-

Azl

13.60, p=.023), iLA]

Njo

W

;OU
oF

35 2679 (OR 2.67,

745 2339 (0OR 2.33, p=.035),

A

T

7}&

!

B

p=009), th& 9

A}

1}
—

o] 273 o] 4A-$ 3.43uH(OR 3.43, p=.002)°l A]

e Aoz ek

S

ﬁo
W
[~=0)
i
v
il

el 7t

5}

gk

Al -8 A 2f

fvze)

</
B

A

]

|24, #

!

ﬁo
o
=0
N~
v
il

ﬁo
B

Goal
N

al7
ﬁo
i

W

3-% 94991 (OR 9.49,

= A5 2.2591(0R 2.25, p=0.09), HHZIAA-

B

il

=13
=

/2)1—

048)

1.9381(OR 193, p

o)
ﬁo
B

=0

030), #+<-5

2.399 (OR 2.39, p=

o
N

o] 24 o)A A$ 2698 (OR 2.69, p=.012) G <]

LHERSE T

o] 24 °]¥d 4

w

I

fite)
N
Njo

AT

;OU

- 44 -



Table 21. Multiple Logistic Regression Analysis to the Factor affecting Fall Experience

(N=285)

Unadjusted OR’

Adjusted ORT

) Characteristics .
Variables (Ref ) Categories
elerence (9% CD)  p 95% CD  p
o ) 13.60 9.49
Antihistamines (No) Yes 023
(1.45-128.10) (1.02-83.61)
i i 1.76
Antihypertensive drugs Yes 056
(No) (0.99-3.15)
i i i 2.15 2.25
Antihyperlipidemic drugs Yes 015
(No) (1.16-3.99) (1.22-4.16)
) 5.10
Antidepressants (No) Yes 056
(0.96-27.24)
Drugs - - 12.49 1773
Sedative and hypnotics Yes . 025 . 011
(No) (1.37-114.28) (1.91-164.51)
i i 5.35 952
Narcotic analgesics Yes 143 050
(No) (0.57-50.27) (1.00-90.33)
Nonsteroidal 290
antiinflammatory agents Yes 065
(No) (0.95-5.10)
] 1.93
Anticoagulants (No) Yes 048
(1.01-3.68)
Outdoor road risk score 1.11 1.25
1 751 565
0) (0.53-2.39) (0.59-2.64)
2.67 257
>2 009 012
(1.28-5.58) (1.23-5.35)
) ) ) 1.02 1.03
Residential Entrance risk score (0) 1 966 934
) (0.49-2.09) (0.50-2.12)
environment
) 2.33 2.39
risk score >2 035 .030
(1.06-5.11) (1.09-5.26)
] ) 152 1.33
Kitchen risk score (0) 1 287 468
(0.70-3.31) (0.62-2.85)
343 2.69
>2 002 012
(1.56-751) (1.25-5.83)

“Unadjusted OR=Kind of medication, number of medication class/day, number of pill/day,

residential environment risk score & total residential environment risk score.

*Adjusted OR=Age, gender, kind of medication, number of medication class/day, number of
pill/day, residential environment risk score & total residential environment risk score.
*Nagelkerke R?=.38(Cox and Snell R?=0.28); Correct classification=72.5%; " Nagelkerke R?=.38(Cox
and Snell R?=0.28); Correct classification=69.7%; OR=0dds ratio; CI=Confidence interval.
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Abstract

The Effects of Drug Use and Residential Environment on

Fall Experience of the Elderly in the Community

Ji-Yoon Han

Department of Nursing
Graduate School of Jeju National University

(Supervised by professor Eunok Park)

The purpose of this study was to provide a basis for the intervention to fall
prevention while considering drug management and residential environment of
elderly at home, by analyzing the effect of community—dwelling elderly’s drug
use status and residential environment on history of falls. This is a
descriptive study, composed of 285 community-dwelling elderly people over 65
yvears of age. The data was collected from April 23 to May 20, 2019.
Comparison of history of falls according to subject’s characteristics, drug use
status, and housing environment was analyzed using Chi—-square test whereas
risk factors for history of falls was analyzed through multiple logical

regression analysis.

The results of the study are as follows:

1. 51.2% of the subjects experienced average of 2.62 falls (£2.25) in the pst
year

2. As a result of univariate analysis for the characteristics of subjects, it was
shown that falls is highly relevant with increased age (age: 65-69 OR 1.0
/ 70-75 OR 257, p=.004 / 75-80 OR 2.53, p=.011 / 80 or older OR 2.70,
p=.002), living alone (OR 3.25, p<.001), less than one-million won (=1,000
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$) of monthly income (income: half million-one million won OR 5.27,
p<.001 / less than half million won OR 4.25, p<.001), and medicaid
beneficiary (OR 4.27, p<.001). The risk of falls was significantly increased
in elderly with chronic disease (OR 552, p<.001), especially elderly with
hyperlipidemia (OR 1.98, p=.024), diabetes mellitus (OR 2.16, p=.021),
arthritis (OR 3.74, p<.001), osteoporosis (OR 2.20, p=.013), and depression
(OR 15.80, p=.008). As the number of chronic diseases increased, in
addition, the likelihood of falls was higher than in those without chronic
disease (number of chronic disease: 1 class OR 2.88, p=.018, 2-3 class OR
6.34, p<.001, 4 class or more OR 10.28, p<.001).

3. As a result of univariate analysis for drugs affecting history of falls, the
risk of falls was increased with the use of following types of drugs :
antihypertensive drugs (OR 2.25, p=.001), antihyperlipidemic drugs (OR
247, p=.001), antiulcer drugs (OR 2.19, p=.004), anticoagulants (OR 2.30,
p=.003), nonsteroidal antiinflammatory drugs (OR 3.40, p=.001), brain
function agents (OR 3.30, p=.024), antianxiety agents (OR 4.43, p=.022),
antidepressants (OR 6.13, p=.019), sedative-hypnotic drugs (OR 10.15,
p=.028), non—narcotic analgesics (OR 2.41, p=.027), narcotic analgesics (OR
10.15, p=.028), and antihistamine (OR 9.07, p=.038).

4., As a result of univariate analysis for residential environment affecting
history of falls, the risk of falls increased when the score of environment
risk factor assessment tool showed 4 or higher points in stairs nearby the
house (OR 291, p=.005), inside of the house (OR 6.86, p<.001), and
bathroom (OR 4.12, p=.001) while 2 or higher points in Streets nearby the
house (OR 5.28, p<.001), entrance (OR 5.07, p<.001), and Kkitchen
surroundings (OR 3.58, p<.001).

5. Multiple logistic regression analysis was performed with adjusted age and
gender to identify the most important risk factors affecting incidence of
falls in community-dwelling elderly. As a result, the risk of falls was
significantly correlated with the use of drugs including antihistamines (OR
949, p=.048), antihyperlipidemic drugs (OR 225, p=.009), and
sedative-hypnotic drugs (OR 17.73, p=.011), anticoagulants (OR 1.93,
p=.048), and with the environmental risk factors assessment score 2 or
higher points in streets nearby the house (OR 2.57, p=.012), entrance (OR
2.39, p=.030), and kitchen surroundings (OR 2.69, p=.012).
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Based on the above results, the following suggestions are made:

1. It 1s suggested to establish multi-dimensional intervention program in
which health status, drug use status, and housing environment are
considered, and a study to review the effect of intervention program in
community—dwelling elderly at home.

2. During the preventive education for falls, a need to keep prescription must
be emphasized while monitoring the presence of multi-drug therapy using
drug check-list. In addition, an active health education is necessary to
recognize the residential environment risk factors by residential
environment risk check-list and to provide manuals regarding safety rules
at home for betterment of lifestyle behavior and the improvement of
environment.

3. Local government need to apply cut-off score in this study, which used
residential environment risk factor assessment tool, to draw statistically
significant result to select the elderly with high risk of falls and to seek
ways to support improvement of the residential environment.

4. Visiting nurses need careful inspection and intervention plan for vulnerable
group of community-dwelling elderly by recognizing the effect of drug
use and residential environment on falls.

5. Based on the master plan of Community integrated health services 2018,
we propose a paradigm shift in the elderly health care plan by providing
integrated package programs that include guideline, intervention, and
overall assessment tools for risk of falls within the national health care

system.
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