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ABSTRACT

Objectives: The purpose of this study is to understand the relevance of chronic disease

conditions and fall experience among people aged 65 and older. and use them as basic
data to reduce the risk of falling.

Methods: The study selected 26,122 men and 37,777 women aged 65 and over as final
subjects of the study, using raw data from the Community Health Survey in 2015. The
statistical analysis used SAS 9.4 USA.

Results: About 20% of those aged 65 and older experienced a fall, with one in five elderly
people experiencing a fall, and the ratio of men to women was 3.7, women higher than
men. As the age grew, the lower the level of education, the more senior citizens who lived
alone occurred falls. In addition, the incidence of falls was higher when the number of
chronic diseases was more than three. The incidence of falls was 1.1-1.5 times higher
depending on chronic diseases.

Conclusion: The development of education and exercise programs for preventing fall of
senior citizens aged 65 and older is required and further study is needed.
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(Table 1) Fall-related characteristics in the study population by gender

Men Women .
Variable Total p-value
N (%) N (%)
Experience of falling
No 51,240 22,264 (46.1) 28,976 (53.9) .0001
Yes 12,659 3,858 (31.2) 8,801 (68.8)
Number of falling
0 51,240 22,264 (46.1) 28,976 (53.9) <.0001
1 7,190 2,161 (31.4) 5,029 (68.6)
2 2,315 729 (31.3) 1,586 (68.7)
>3 3,154 968 (30.5) 2,186 (69.5)
Cure experience of falling
No 6,687 2,294 (35.5) 4,393 (64.5) <.0001
Yes 5,972 1,564 (26.5) 4,408 (73.5)
Fear of falling
No 23,758 14,110 (62.4) 9,648 (37.6) <.0001
Yes 40,093 11,991 (31.0) 28,102 (69.0)

# P values for the estimated proportion depending on sex by fall characteristics using chi-square test.
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(Table 2) Characteristics of falling experience by general characteristics and health-related factors

Men Women
Variable Total Falling . Total Falling .
N N %) p-value N N ) p-value
Age group
65-69 8,300 968 (11.3) ~ <0001 9,995 1,927 (20.00  <.0001
70-74 7,777 1,133 (14.3) 10,438 2,467 (24.6)
75-79 5,937 975 (15.7) 8,928 2,245 (24.9)
80-84 2,969 529 (16.8) 5,584 1,430 (26.6)
= 85 1,139 253 (23.6) 2,832 732 (27.2)
Family income
Low 12,149 2,102 (17.5) <0001 22,499 5,559 (25.8)  <.0001
Moderate-low 10,083 1,296 (12.7) 10,358 2,212 (21.7)
Moderate-high 2,525 296 (10.9) 3,061 641 (22.2)
High 1,168 142 (11.5) 1,540 322 (22.3)

Education level

<Middle school 17,036 2,764 (16.1) <.0001 34,322 8,101 (24.2) 0.002

High school 5,833 715 (12.2) 2,522 525 (21.2)
>College 3,222 378 (11.4) 890 163 (20.2)
Occupation
White-collar 864 78 (9.3) <.0001 188 29 (18.2)  <.0001
Blue-collar 9,882 1,337 (13.1) 8,722 1,764 (20.1)
Unemployed 15,338 2,439 (14.8) 28,830 7,000 (24.3)
Marital status
Single 80 11 (14.8) 0.030 143 28 (22.5) <.0001
Married 22,839 3,313 (13.9) 16,858 3,501 (21.0)
Other 3,188 530 (16.0) 20,751 5,269 (26.1)
Smoking status
Current smoker 5,044 696 (13.4) 0.011 848 206 (28.2) 0.007
Former smoker 15,183 2,337 (14.9) 1,116 296 (27.3)
Non-smoker 5,894 825 (13.0) 35,813 8,299 (23.5)
Drinking
No 3,322 467 (13.6) 0.436 18,132 4,053 (22.7) 0.004

Yes 22,797 3,391 (14.2) 19,635 4,744 (24.5)
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Men Women
Variable Total Falling . Total Falling .
N N ) p-value N %) p-value
Walking activity
No 14,761 2,373 (15.6) <.0001 24,883 6,117 (25.5) .0001
Yes 11,346 1,482 (12.7) 12,847 2,669 (21.0)
Moderate physical activity
No 20,204 3,046 (14.5) 0.008 32,026 7,546 (24.1) <.0001
Yes 5912 811 (12.8) 5,724 1,245 (21.0)
Perceived health status
Bad 9,498 2,004 (20.4) <.0001 20,240 5,754 (29.6) <.0001
Average 9,807 1,206 (12.8) 12,190 2,258 (19.6)
Good 6,816 647 (8.8) 5,345 787 (14.7)
BMI
Underweight 2,522 460 (17.9) <0001 9,568 2,332 (24.6)  <.0001
Normal 10,958 1,642 (14.8) 13,228 2,972 (22.3)
Overweight 7,056 943 (13.0) 7,356 1,630 (23.2)
Obesity 5,586 813 (13.3) 7,625 1,867 (25.6)

* P values for the estimated proportion depending on experience of falling using chi-square test.
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Table 3. Characteristics of fallen experience with chronic disease, by gender

Men Women
Disease Total Falling . Total Falling .
N N %) p-value N N %) p-value
Hypertension
No 13,485 1,942 (13.6)  0.045 16,471 3,624 (22.2)  <.0001
Yes 12,627 1,915 (14.7) 21,293 5,175 (24.9)
Diabetes
No 20,711 2,950 (13.4) <0001 30223 6,770 (22.6)  <.0001
Yes 5,404 908 (16.8) 7,544 2,028 (27.7)
Dyslipidemia
No 21,767 3,141 (13.6)  0.001 29,046 6,575 (22.9)  <.0001
Yes 4,294 703 (16.1) 8,537 2,169 (25.6)
Arthritis
No 21,990 2,913 (12.8) <0001 20,279 3,887 (19.7)  <.0001
Yes 4,122 939 (22.0) 17,464 4,901 (28.7)
Asthma
No 24,759 3,621 (14.00 0.064 35,711 8,180 (23.2)  <.0001
Yes 1,357 237 (16.6) 2,061 621 (31.2)
Allergic rhinitis
No 24,750 3,641 (14.2)  0.759 36,058 8,358 (23.5)  0.045
Yes 1,368 217 (13.8) 1,707 442 (26.2)
High-risk conditions’
No 8,517 1,066 (12.00 <0001 7,038 1,270 (18.3)  <.0001
>] 17,605 2,792 (15.1) 30,737 7.531 (24.9)
High-risk conditions’
No 8,517 1,066 (12.0) <0001 7,038 1,270 (18.3)  <£.0001
1 9,114 1,311 (13.3) 12,265 2,599 (21.4)
2 5,686 919 (15.8) 10,990 2,710 (24.8)
>3 2,805 562 (18.9) 7,482 2,222 (29.9)

P values for the estimated proportion depending on experience of falling using chi-square test.

TAdults who had at least one or more than one of the following: Hypertension, Diabetes, Dyslipidemia, Arthritis,
Asthma, Allergic rhinitis

Adults who had at least one, two or three of the following: Hypertension, Diabetes, Dyslipidemia, Arthritis, Asthma,
Allergic rhinitis
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(Table 4) Fall experience factors of the study population, by gender

Men Women
Variable Unadjusted Adjusted Unadjusted Adjusted
OR(95%Cl) OR(95%ClI)" OR(95%Cl) OR(95%ClI)"
Age group

65-69 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
70-74 1.31(1.17-1.47)  1.08(0.96-1.21) 1.31(1.19-1.43)  1.11(1.01-1.22)
75-79 1.46(1.30-1.65)  1.02(0.89-1.17) 1.33(1.21-1.45)  1.00(0.90-1.11)
80-84 1.59(1.37-1.83)  1.00(0.86-1.18) 1.44(1.30-1.61)  1.06(0.94-1.20)
> 85 2.43(2.01-2.93) 1.39(1.13-1.72) 1.49(1.31-1.70)  1.07(0.92-1.24)

Family income
Low
Moderate-low
Moderate-high
High

1.00(ref)
0.69(0.63-0.76)
0.58(0.50-0.67)
0.62(0.50-0.75)

1.00(ref)
0.84(0.75-0.93)
0.77(0.66-0.89)
0.80(0.64-1.00)

1.00(ref)
0.80(0.74-0.86)
0.82(0.73-0.92)
0.82(0.70-0.97)

1.00(ref)
0.90(0.84-0.98)
0.92(0.82-1.04)
0.91(0.77-1.07)

Education level
<Middle school
High school
>College

1.00(ref)
0.72(0.64-0.81)
0.67(0.59-0.76)

1.00(ref)
0.89(0.78-1.00)
0.89(0.77-1.02)

1.00(ref)
0.84(0.75-0.95)
0.79(0.65-0.96)

1.00(ref)
1.08(0.95-1.23)
1.16(0.94-1.43)

Occupation
White-collar
Blue-collar

Unemployed

1.00(ref)
1.47(1.12-1.94)
1.70(1.30-2.23)

1.00(ref)
1.07(0.79-1.44)
1.05(0.79-1.41)

1.00(ref)
1.13(0.74-1.72)
1.44(0.95-2.19)

1.00(ref)
0.85(0.55-1.33)
0.94(0.60-1.45)
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Men Women
Variable Unadjusted Adjusted Unadjusted Adjusted
OR(95%Cl) OR(95%CI)" OR(95%Cl) OR(95%CI)"
Marital status
Single 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Married 0.93(0.43-1.99)  0.95(0.42-2.16) 0.91(0.56-1.48)  0.96(0.58-1.60)
Other 1.10(0.51-2.37)  0.96(0.42-2.20) 1.22(0.75-1.98)  1.15(0.69-1.90)

Smoking status
Non-smoker
Current smoker

Former smoker

1.00(ref)
1.04(0.90-1.19)
1.16(1.04-1.30)

1.00(ref)
0.98(0.85-1.14)
1.07(0.95-1.21)

1.00(ref)
1.28(1.05-1.57)
1.22(1.02-1.47)

1.00(ref)
1.20(0.97-1.48)
1.02(0.84-1.24)

Drinking
No
Yes

1.00(ref)
1.05(0.92-1.20)

1.00(ref)
1.10(0.95-1.27)

1.00(ref)
1.10(1.03-1.18)

1.00(ref)
1.14(1.07-1.23)

Walking activity
No
Yes

1.00(ref)
0.78(0.72-0.86)

1.00(ref)
0.89(0.81-0.98)

1.00(ref)
0.78(0.72-0.83)

1.00(ref)
0.90(0.84-0.97)

Moderate physical activity

No
Yes

1.00(ref)
0.86(0.77-0.96)

1.00(ref)
1.11(0.98-1.25)

1.00(ref)
0.84(0.77-0.92)

1.00(ref)
1.01(0.92-1.12)

Perceived health status
Good
Average
Bad

1.00(ref)
1.53(1.34-1.73)
2.65(2.35-2.99)

1.00(ref)
1.28(1.12-1.46)
1.64(1.43-1.87)

1.00(ref)
1.42(1.26-1.59)
2.44(2.19-2.72)

1.00(ref)
1.21(1.07-1.37)
1.70(1.52-1.92)

BMI
Underweight
Normal
Overweight
Obesity

1.26(1.07-1.48)
1.00(ref)

0.86(0.77-0.96)

0.88(0.79-0.99)

0.96(0.81-1.14)
1.00(ref)

0.91(0.81-1.02)

0.92(0.81-1.04)

1.14(1.04-1.24)
1.00(ref)

1.05(0.96-1.15)

1.20(1.10-1.31)

0.98(0.90-1.08)
1.00(ref)

1.06(0.97-1.17)

1.11(1.02-1.22)

Fear of falling
No
Yes

1.00(ref)
3.10(2.81-3.41)

1.00(ref)
2.59(2.33-2.87)

1.00(ref)
2.84(2.60-3.11)

1.00(ref)
2.39(2.17-2.63)

CI : confidence interval; OR : odds ratio
"Adjusted OR and 95% CI for experience of falling according to Sociodemographic characteristics, Health behaviors

and Chronic diseases
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(Table 5) Fall experience factors related to chronic diseases, by gender
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Men Women
Variable Unadijusted Adjusted Unadijusted Adjusted
OR(95%Cl) OR(95%CI)" OR(95%Cl) OR(95%CI)"

Hypertension

No 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Yes 1.09(1.00-1.19)  0.96(0.87-1.05) 1.16(1.09-1.24)  0.97(0.90-1.04)
Diabetes

No 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Yes 1.31(1.18-1.45)  1.14(1.02-1.28) 1.31(1.21-1.41)  1.14(1.05-1.24)
Dyslipidemia

No 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Yes 1.22(1.09-1.36)  1.20(1.06-1.36) 1.15(1.07-1.24)  1.08(1.00-1.17)
Arthritis

No 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Yes 1.92(1.73-2.12)  1.46(1.31-1.63) 1.64(1.53-1.75)  1.33(1.24-1.42)
Asthma

No 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Yes 1.22(0.99-1.50)  0.98(0.78-1.23) 1.50(1.32-1.71)  1.26(1.11-1.43)

Allergic rhinitis
No 1.00(ref)
Yes 0.97(0.80-1.18)

1.00(ref)
1.03(0.84-1.24)

1.00(ref)
1.15(1.00-1.32)

1.00(ref)
1.04(0.90-1.20)

CI : confidence interval; OR : odds ratio
"Adjusted OR and 95% CI for experience of falling according to sociodemographic characteristics, Health behaviors
and chronic diseases
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