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Abstract

The purpose of this study was to examine the association of types of exercise with knee pain among community-
dwelling older adults. A cross-sectional analysis was conducted on data from 1498 community-dwelling older adults
(474 men and 1,024 women) aged 65 and over (739 = 58yr) . Habitual exercises continued at least one year were
classified into ten types (e.g., walking, ground golf, and dancing) . Participants engaged in each type of exercise were
divided with tertiles according to their weekly exercise duration (min/wk) . Multivariable logistic regression analyses
were performed to obtain odds ratios (ORs) and 95% confidence intervals (95%CI) for knee pain according to the
types and weekly duration of exercise. Regression models were adjusted for age, sex, body mass index, number of
medication, depressive symptom, hypertension and heart disease. Prevalence of knee pain was 28.2% (n = 423) . The
most prevalent type of habitual exercise was walking (32.6%) , followed by ground golf (15.0%) and light strength
training (8.1%) . The multivariable logistic regression showed no types of exercise were significantly associated with
knee pain. However, walking (121-279 min/week, OR: 0.70, 95% CI: 0.47-1.07) and ground golf (1-150 min/week, OR:
048, 95% CI: 0.23-1.01) showed trends to negative association with knee pain. In contrast, strength exercise (1-60 min/
week, OR: 1.99, 95% CI: 0.90-4.37) and water exercise (61-180 min/week, OR: 2.64, 95% CIL: 0.97-7.21) showed trends
to positive association with knee pain. The study showed that older adults who were engaged in walking and ground
golf had lower prevalence of knee pain and those who were engaged in strength and water exercises had lower
prevalence of knee pain. However, the poor association between knee pain and types of habitual exercise among older
adults in the community suggests the need of considering other factors as exercise intensity, status of the knee pain
and pain-relief care. A prospective cohort study including those factors is needed.
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Table 1. Characteristics of the study participants with and without knee pain (n = 1498)

Knee pain

Category P value
No (n =1075) Yes (n =423)
Age, yr 73.6 £5.6 74.6 = 6.0 < 0.005
Gender, female 694 (64.6) 330 (78.0) <0.001
Height, cm 153.0 £ 8.7 150.7 £ 8.1 <0.001
Weight, kg 549+99 54.7+9.2 0.666
Body mass index, kg/m2 23.4+£3.2 24.1+3.4 <0.001
Number of medication, n 2.0+2.3 2.6+2.7 <0.001
Depressive symptom 387 (36.7) 211 (50.4) <0.001
Hypertension, yes 412 (39.1) 199 (47.3) <0.005
Diabetes, yes 101 (9.6) 38 (9.0) 0.745
Heart disease, yes 98 (9.3) 57 (13.5) <0.05
Respiratory disease, yes 37 (3.5) 8(1.9) 0.105
Dyslipidemia, yes 147 (13.9) 73 (17.3) 0.097

Notes: Mean * standard deviation or number of cases (%). Missing data are less than 7% for all

variables.
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Table 2. Prevalence of each type of habitual exercise among men and women (n = 1498)

Exercise All Men Women P value
(n =1498) (n=474) (n=1024)
Walking, yes 488 (32.6) 192 (40.5) 296 (28.9) <0.001
Jogging, yes 19 (1.3) 18 (3.8) 1(0.1) <0.001
Climbing mountains, yes 11 (0.7) 8 (1.7) 3(0.3) <0.01
Ground golf, yes 225 (15.0) 115 (24.3) 110 (10.7) < 0.001
Dance, yes 67 (4.5) 9(1.9) 58 (5.7) < 0.005
Tai Chi, yes 36 (2.4) 9(1.9) 27 (2.6) 0.386
Rhythmic gymnastics, yes 91 (6.1) 28 (5.9) 63 (6.2) 0.853
Light strength training, yes 121 (8.1) 44 (9.3) 77 (7.5) 0.244
Ball games, yes 44 (2.9) 17 (3.6) 27 (2.64) 0.311
Water exercises, yes 48 (3.2) 13 (2.7) 35(3.4) 0.490
Bicycling, yes 32 (2.1) 16 (3.4) 16 (1.6) <0.05
Yoga, yes 65 (4.3) 21 (4.4) 44 (4.3) 0.906

Notes: Number of cases (%)
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Table 3. Odds ratios and 95% confidence intervals for knee pain according to the type and amount

of habitual exercise (n = 1,498)

Dependent Prevalence Age and sex adjusted Multivariable
variables n (%) OR (95%CI) OR (95%CID)"*
Walking (min/wk)
0 302/1010 (29.9) 1.00 1.00
1-120 44/165 (26.7) 0.89 (0.61-1.29) 0.86 (0.58-1.27)
121-279 34/156 (21.8) 0.70 (0.47-1.06)" 0.70 (0.46-1.07)
> 280 43/167 (25.7) 0.95 (0.65-1.39) 0.95 (0.63-1.43)
P for trend 0.293 0.284
Ground golf (min/wk)
0 367/1273 (28.8) 1.00 1.00
1-150 10/63 (15.9) 0.53 (0.26-1.05)" 0.48 (0.23-1.01)"
151-270 24/76 (31.6) 1.29 (0.78-2.14) 1.28 (0.76-2.14)
>271 22/86 (25.6) 1.03 (0.62-1.71) 1.03 (0.61-1.75)
P for trend 0.806 0.821
Dance (min/wk)
0 401/1431 (28.0) 1.00 1.00
1-89 8/20 (40.0) 1.37 (0.55-3.39) 1.48 (0.57-3.85)
90-120 6/22 (27.3) 0.88 (0.34-2.29) 0.82 (0.29-2.31)
> 121 8/25 (32.0) 1.19 (0.51-2.80) 1.42 (0.60-3.41)
P for trend 0.727 0.515
Tai Chi (min/wk)
0 413/1462 (28.2) 1.00 1.00
1-79 3/12 (25.0) 0.85(0.23-3.17) 0.98 (0.26-3.69)
80-120 4/17 (23.5) 0.76 (0.24-2.35) 0.97 (0.30-3.18)
> 121 3/7 (42.9) 1.81 (0.40-8.21) 1.15 (0.20-6.66)
P for trend 0.904 0.952
Rhythmic gymnastics (min/wk)
0 395/1407 (28.1) 1.00 1.00
1-49 11/30 (36.7) 1.51 (0.70-3.23) 1.70 (0.77-3.73)
50-70 14/36 (38.9) 1.69 (0.85-3.37) 1.54 (0.72-3.29)
>71 3/25 (12.0) 0.33 (0.10-1.13)" 0.45 (0.13-1.55)
P for trend 0.808 0.962
Light strength training (min/wk)
0 388/1377 (28.2) 1.00 1.00
1-60 15/38 (39.5) 1.70 (0.87-3.32) 1.99 (0.90-4.37)"
61-119 7/41 (17.1) 0.55 (0.24-1.25) 0.84 (0.26-2.69)
>120 13/42 (31.0) 1.32 (0.67-2.59) 0.85(0.33-2.20)
P for trend 0.810 0.943
Ball games (min/wk)
0 413/1454 (28.4) 1.00 1.00
1-90 3/12 (25.0) 0.95 (0.25-3.59) 0.71 (0.15-3.46)
91-180 2/14 (14.3) 0.43 (0.10-1.96) 0.49 (0.11-2.24)
> 181 5/18 (27.8) 1.24 (0.43-3.54) 1.52 (0.52-4.45)
P for trend 0.800 0.947
Water exercises (min/wk)
0 408/1450 (28.1) 1.00 1.00
1-60 6/16 (37.5) 1.76 (0.62-4.97) 2.30 (0.77-6.89)
61-180 8/17 (47.1) 2.27 (0.86-5.99) 2.64 (0.97-7.21)"
> 181 1/15 (6.7) 0.20 (0.03-1.54) 0.20 (0.03-1.57)
P for trend 0.918 0.862
Bicycling (min/wk)
0 411/1466 (28.0) 1.00 1.00

1-60 4/10 (40.0) 1.39 (0.38-5.04) 1.33 (0.36-4.95)
61-120 6/12 (50.0) 3.07 (0.96-9.77)" 3.08 (0.90-10.54)
> 121 2/10 (20.0) 0.75 (0.15-3.69) 0.93 (0.19-4.57)
P for trend 0.323 0.322
Yoga (min/wk)

0 411/1433 (28.7) 1.00 1.00

1-34 2/14 (14.3) 0.49 (0.11-2.19) 0.22 (0.03-1.79)
35-70 7/26 (26.9) 0.92 (0.38-2.23) 1.03 (0.40-2.65)
>71 3/25 (12.0) 0.35 (0.10-1.17)" 0.35 (0.08-1.54)
P for trend 0.089 0.165

Notes: OR = odds ratio. CI = confidence interval. "P < 0.1. #Adjusted for age, sex, body mass index,
number of medication, depressive symptom, hypertension and heart disease.
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