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Abstract The purpose of this cross-sectional study is to investigate the difference in physical
activity among elderly living in different areas in Japan (“Bunkyo Ward in Tokyo” (Bunkyo)
and “Fuchu City in Tokyo” (Fuchu) as urban areas, and “Oyama Town in Shizuoka” (Oyama)
as a non-urban area). Participants were 1859 community-dwelling residents aged 65-74 years,
randomly selected from the residential registry (response rate: 68.9%). A mail survey using self-
administered questionnaires was conducted. Multivariate logistic regression analyses were used
to calculate the adjusted odds ratios (ORs) and 95% confidence intervals (95% CI) of various
types of physical activity (eg, walking (Walking), going out (Going-out), bicycling (Bicycling),
exercise habits (Exercise)), according to residential areas (reference category: Fuchu), strati-
fied by gender, adjusting for socio-demographic variables. There was a significant difference
in Going-out (ORs = 0.61 (95% CI: 0.44-0.86) for men, 0.48 (0.33-0.69) for women)), and Bi-
cycling (0.04 (0.03-0.07) for men, 0.04 (0.02-0.07) for women) in Oyama compared to Fuchu.
Furthermore, for women, there was a significant difference in Walking (0.56 (0.38-0.81)) and
Exercise (0.59 (0.41-0.85)) in Oyama compared to Fuchu. There was a significant difference in
Bicycling and Going-out for men in Bunkyo compared to Fuchu, but there was not a significant
difference in other items. Low physical activity levels were observed in the elderly in the non-
urban area compared to urban areas. The association was stronger in women. Regional differ-
ence might need to be taken into account for an effective physical activity intervention.
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Fig. 1 Location and characteristics of the three Japanese cities from which participants were recruited.
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Table 1. Characteristics of study participants
Men Women
Bunkyo Fuchu Oyama P Bunkyo Fuchu Oyama P
n=291 n=331 n=328 n=288 n=305 n=316

Age (years) mean=sd 694+30 69.8+3.0 692+29 0.071 69.6+29 69.7+x29 694x29 0.395
BMI (kg m?) mean=tsd 23.8+33 23.1+34 230%+29 0.004 21.9+33 224+34 227%x31 0.010
BMI =25 n(%) 83(285) 64(19.3) 74(22.6) 0.024 38(13.2) 53(17.4) 68(21.5) 0.027
Educational attainment

mean=tsd 145+29 131%+28 11.6+23 <0.001 128+23 123*+24 108+2.0 <0.001
(education years)
Education years =13 n(%) 194(66.7) 153(46.2) 54(16.5) 0.001 118(41.0) 98(32.1) 35(11.1)  <0.001
Employment status yes n(%) 182(62.5) 163(49.2) 137(41.8) <0.001 98(34.0) 80(26.2) 98(31.0) 0.113
Driving status yes n(%) 121(41.6) 187(56.5) 281(85.7) <0.001 22(7.6) 44(14.4) 150(475) <0.001
Television viewing time

n(%) 116(39.9) 163(49.2) 189(57.6) <0.001 137(47.6) 145(475) 176(55.7) 0.065
>120 min/day
Self-rated health good n(%) 243(83.5) 277(83.7) 270(82.3) 0.880 231(80.2) 239(78.4) 253(80.1) 0.822
K—6 score =5 n(%) 63(23.1) 50(15.6) 82(25.9) 0.004 66(24.4) 63(22.3) 73(24.3) 0.803
Vigorous physical activity

n(%) 57(19.6) 87(26.3) 78(23.8) 0.140 42(14.6) 39(128) 23(7.3) 0.019
=75 min/week
Moderate physical activity

n(%) 53(18.2) 67(20.2) 64(19.5) 0.813 41(14.2)  49(16.1) 36(11.4) 0.235
=150 min/week
Walking =150 min/week n(%) 206(70.8) 226(68.3) 200(61.0) 0.025 217(75.3) 213(69.8) 179(56.6) <0.001
Going—out =6 days/week n(%) 194(66.7) 182(55.0) 137(41.8) <0.001 165(57.3) 169(55.4) 113(35.8) <0.001
Bicycling ride n(%) 86(29.6) 192(58.0) 19(5.8) <0.001 70(24.3) 168(55.1) 15(4.7) <0.001
Flexibility =once a day n(%) 105(36.1) 115(34.7) 97(29.6) 0.170 119(41.3) 121(39.7) 112(354) 0.296
Resistance exercise= 1day/week n(%) 146(50.2) 173(52.3) 166(50.6) 0.856 179(62.2) 183(60.0) 160(50.6) 0.009
Exercise habits = 1day/month n(%) 161(55.3) 190(57.4) 162(49.4) 0.103 145(50.3) 163(53.4) 125(39.6) 0.001

K-6: Kessler's six-item psychological distress scale.

P value was assessed by Chi-square test or Kruskal-Wallis test.
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Table 2. The odds ratios of various physical activity practice according to a residential area (men)
Adjusted odds ratios and 95 % confidence intervals of 8 items of physical activity by residence (reference category: Fuchu City).
Adjusted for age, employment status, educational level, driving, television viewing time, self-rated health, and BMI.

Unadjusted Adjusted for age and BMI Adjusted
% ORs  95% CI P ORs 95% CI P ORs  95% CI P
Vigorous Fuchu 87 /331 26.3 1.00 1.00 1.00
= 75min/week Bunkyo 57 /291 19.6 0.69 047-1.00 0.053 0.66 0.45-0.97 0.035 0.69 0.46-1.03 0.068
Oyama 78 /328 23.8 091 0.64-1.30 0.610 0.89 0.62-1.27 0.519 081 0.55-1.20 0.294
Moderate Fuchu 67 /331 20.2 1.00 1.00 1.00
= 150min/week Bunkyo 53 /291 182 0.88 0.59-1.31 0.522 0.86 0.57-1.28 0.452 0.89 0.58-1.36 0.589
Oyama 64 /328 195 096 0.65-1.40 0.815 0.96 0.65-1.41 0.828 0.84 0.55-1.28 0.425
Walking Fuchu 226 /331 683 1.00 1.00 1.00
= 150min/week Bunkyo 206 /291 708 1.13 0.80-1.59  0.497 1.10 0.78-1.55 0.589 1.04 0.72-150 0.827
Oyama 200 /328 61.0 0.73 0.53-1.00 0.050 0.69 0.50-0.96 0.027 0.75 0.52-1.06 0.100
Going—out Fuchu 182 /331 550 1.00 1.00 1.00
=6 days/week Bunkyo 194 /291 66.7 1.65 1.19-229  0.003 1.64 1.18-2.28 0.003 1.50 1.05-2.12 0.024
Oyama 137 /328 418 0.59 0.43-0.80  0.001 0.57 0.42-0.78 <0.001 0.61 0.44-0.86 0.005
Bicycle ride Fuchu 192 /331 58.0 1.00 1.00 1.00
Bunkyo 86 /291 29.6 0.31 0.22-0.43 <0.001 0.31 0.22-043  <0.001 0.31 0.21-0.44 <0.001
Oyama 19 /328 58 0.04 0.03-0.07 <0.001 0.04 0.03-0.07 <0.001 0.04 0.03-0.07 <0.001
Flexibility Fuchu 115 /331 347 1.00 1.00 1.00
Zonce a day Bunkyo 105 /291 36.1 1.07 0.77-1.49  0.680 1.08 0.78-1.51 0.645 1.00 0.71-1.42 0.988
Oyama 97 /328 29.6 0.79 057-1.10 0.156 0.77 0.56-1.07 0.124 0.86 0.60-1.22 0.389
Resistance exercise Fuchu 173 /331 523 1.00 1.00 1.00
= 1day/week Bunkyo 146 /291 502 092 0.67-1.26  0.602 092 0.67-1.26 0.592 0.89 0.64-1.23 0.471
Oyama 166 /328 50.6 094 0.69-1.27 0671 0.93 0.68-1.26 0.631 099 0.71-1.38 0.943
Exercise habits Fuchu 190 /331 574 1.00 1.00 1.00
= 1day/month Bunkyo 161 /291 553 092 067-1.26  0.603 092 0.67-1.27 0.306 0.84 0.59-1.18 0.306
Oyama 162 /328 494 0.72 0.53-099  0.039 0.71 0.52-0.97 0.031 0.79 0.56-1.11 0.177
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Table 3. The odds ratios of various physical activity practice according to a residential area (women)
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Adjusted odds ratios and 95 % confidence intervals of 8 items of physical activity by residence (reference category: Fuchu City).
(Aadjusted for age, employment status, educational level, driving, television viewing time, self-rated health, and BMI).

Unadjusted Adjusted for age and BMI Adjusted
n % ORs  95%Cl P ORs 95%CI P ORs 95%CI P
Vigorous Fuchu 39 /305 128 1.00 1.00 1.00
= 75min/week Bunkyo 42 /288 14.6 118 0.74-1.89  0.488 119 0.74-1.89 0.480 116 0.72-1.87  0.546
Oyama 23 /316 7.3 056 0.32-0.96  0.036 0.55 0.32-0.95 0.031 0.55 0.30-1.00  0.048
Moderate Fuchu 49 /305 16.1 1.00 1.00 1.00
=150min/week Bunkyo 41 /288 14.2 0.87 0.56-1.37  0.547 0.86 0.55-1.35 0.508 0.87 0.55-1.38  0.544
Oyama 36 /316 114 0.67 0.42-1.07 0.092 0.67 0.42-1.06 0.089 0.56 0.33-0.95  0.032
Walking Fuchu 213 /305 69.8 1.00 1.00 1.00
=150min/week Bunkyo 217 /288 75.3 1.34 093-193 0.116 1.33 0.92-1.91 0.128 129 0.89-1.89  0.183
Oyama 179 /316 56.6 056 0.41-0.79  0.001 0.55 0.40-0.77  <0.001 0.56 0.38-0.81 0.002
Going—out Fuchu 169 /305 554 1.00 1.00 1.00
=6 days/week Bunkyo 165 /288 57.3 1.11 0.80-1.53  0.543 1.09 0.61-1.09 0.608 1.06 0.76-1.48  0.729
Oyama 113 /316 3538 0.45 0.33-0.63 <0.001 0.44 0.32-0.61  <0.001 0.48 0.33-0.69 <0.001
Bicycle ride Fuchu 168 /305 55.1 1.00 1.00 1.00
Bunkyo 70 /288 243 0.26 0.18-0.37 <0.001 0.26 0.18-0.37  <0.001 0.23 0.16-0.33 <0.001
Oyama 15 /316 4.7 0.04 0.02-0.07 <0.001 0.04 0.02-0.07  <0.001 0.04 0.02-0.07 <0.001
Flexibility Fuchu 121 /305 39.7 1.00 1.00 1.00
Zonce a day Bunkyo 119 /288 413 1.06 0.76-1.47  0.732 1.02 0.73-1.42 0.921 1.03 0.74-1.45  0.850
Oyama 112 /316 354 0.83 0.57-1.14  0.249 0.85 0.61-1.12 0.339 088 0.61-1.28  0.499
Resistance exercise Fuchu 183 /305 60.0 1.00 1.00 1.00
= 1day/week Bunkyo 179 /288 62.2 110 0.79-152  0.591 1.07 0.77-1.49 0.699 1.04 0.74-145 0.838
Oyama 160 /316 50.6 0.68 0.50-0.94 0.019 0.69 0.59-0.95 0.023 0.77 0.54-1.10  0.155
Exercise habits Fuchu 163 /305 53.4 1.00 1.00 1.00
= 1day/month Bunkyo 145 /288 50.3 0.88 0.64-1.22  0.451 0.86 0.62-1.19 0.365 086 0.62-1.20  0.379
Oyama 125 /316 39.6 0.57 0.42-0.78  0.001 0.57 0.41-0.79 0.001 0.59 0.41-0.85 <0.001
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Table 4. Percentage of people engage in various types of exercise
Men Women

Bunkyo Fuchu Oyama Bunkyo Fuchu Oyama

n=291 n=2331 n=328 n=288 n=305 n=316

n % n % n % P n % n % n % P
Stroll 47 16.2 63 19.0 41 125 0.072 34 118 31 10.2 38 120 0.743
Walking 50 17.2 60 18.1 60 183 0.932 30 104 50 16.4 40 127 0.093
Jogging 9 31 11 33 8 24 0.812 4 14 2 07 1 03 0.272
Swimming 12 41 10 30 8 24 0.493 19 6.6 18 59 6 1.9 0.012
Bicycling 10 34 10 30 1 03 0.005 3 10 7 23 2 06 0.214
Dancing, or aerobics 7 24 3 09 1 0.3 0.064 25 8.7 24 79 12 338 0.034
Gymnastics 11 38 17 5.1 8 24 0.202 24 83 42 138 30 95 0.072
Baseball 0.7 3 09 0 00 0.284 0 00 0 00 0 00
Volleyball 0 00 0.0 0 00 1 03 0 00 1 03 0.766
Table tennis 1 03 1 03 0 00 0.759 5 1.7 6 20 0 00 0.024
Racket sports 3 10 11 33 0 00 <0.001 6 2.1 8 26 0 00 0.005
Golf 41 1441 45 13.6 36 11.0 0.445 15 52 6 20 6 1.9 0.027
Gateball 1 03 4 12 19 58 <0.001 0 00 3 10 8 25 0.010
Walking in the mountains, or hiking 9 3.1 13 39 24 73 0.030 2.8 11 36 8 25 0.733
Martial arts 5 17 3 09 2 06 0.441 1.0 0 00 1 03 0.123
Other light exercise 18 6.2 14 42 17 52 0.538 23 80 18 59 21 6.6 0.591
Other moderate exercise 7 24 18 54 9 27 0.080 10 3.5 12 39 5 16 0.160
Other vigorous exercise 3 10 2 06 2 06 0.801 1 03 1 03 1 03 1.000

If expectation was more than 5, p value was assessed by Chi-square test. Other, p value was assessed by Fisher's exact test.
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