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Abstract Using the Korean longitudinal study of ageing(KLoSA), this study examines the effect of the
participation in physical exercises and in social networking on the experience of depressive symptoms
among elderly. This study differs from previous studies in two ways. First, this study avoids omitted
variable bias by using an extensive set of control variables that are associated with the experience of
depressive symptoms. Second, this study explores the composite effect of two different leisure time
activities. This study provides empirical evidence that the participation in physical activities and in
social networking reduces the probability of experiencing depressive symptoms. This study provides
important insights on the future research on the mechanism how leisure time activities influence
physical and mental health of elderly.
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Table 1. Leisure activities and depression

Variables Frequency (%)

Depressive symptoms

Yes 3,255 28.63

No 6,918 71.37
Frequency of physical exercise (per week)

None 6,2620 60.54

1~2 per week 768 8.72

3~5 per week 1,661 17.02

6~7 per week 1,482 13.72
Frequency of social networking
None 1,116 11.33
Over 4 times per week 3,292 30.82
1~2 per week 3,257 32.12
1~2 per month 1,817 18.92
1~2 per quarter 334 3.44
1~2 per year 347 3.38
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Table 2. Summary Statistics

Variables Frequency (%)
Age
45~54 3,272 44.63
55-64 2,771 26.70
65-74 2,666 19.13
75 or older 1,464 9.54
Gender
Male 4,433 47.10
Female 5,740 52.90
Education level
High school graduate or more 3,752 43.40
High school dropout 6,421 56.60
Family size 13.72
more than 3 persons 5,410 58.46

1~2 persons

Marital status
Married
Single

Labor market status

Employed
Retired
(living) children
More than 4
Less than 3
(living) siblings
More than 4
Less than 3

4,763

7,924
2,247

3,866
6,307

3,057
7,116

4,184
5,989

41.54

81.21
18.79
32.12
45.68
54.32

23.65
76.35

44.58
55.42
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Table 3. Physical exercises and depressions

m @ (©)

Physical exercise -0.076"  -0.077" -0.074"
(0.0097)  (0.0095)  (0.0095)

Age 0.002" 0.0003 0.0004
(0.0006)  (0.0006)  (0.0006)

Female 0.006 0.016 0.026"
(0.0104)  (0.0102)  (0.0122)
Education -0.100"  -0.084"  -0.082"
(0.0107)  (0.0105)  (0.0105)

Married -0.127"  -0121""  -0.119"
(0.0112)  (0.0110)  (0.0111)
Family size -0.013"  -0.009""  -0.009™
(0.0033)  (0.0033)  (0.0033)

No. children 0.003 0.003 0.004
(0.0034)  (0.0033)  (0.0033)
No of siblings -0.010"  -0011"  -0.011™"
(0.0023)  (0.0023)  (0.0023)

Employed -0.116"  -0091""  -0.091"
(0.0109  (0.0107)  (0.0108)

Diagnosed 0.087"  0.088"
0.0123)  (0.0123)

Medicine 0.043" 0044
(0.0122)  (0.0122)

Disabled 01227 0122
(0.0161)  (0.0161)

Smoking 0.032"
(0.0131)

Drinking -0.009

(0.0108)
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Observations 10171 10171 10171
Wald Chi-squared 1045.06 1225.41 1231.58
Degree of freedom 23 26 28

Pseudo R-squared 0.1172 0.1402 0.1408

Note: The figures in parenthesis are robust standard errors. The
dependent variable is a dummy variable for depressive symptoms. The
marginal effects are reported. The coefficients with “***” and “**" are
statistically significant at the 1% and 5% significance level, respectively.
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Table 4. Logit analysis on social networking

(1) 2 ()]
Social networking -0.079™  -0.068"  -0.066""
(0.0139)  (0.0136)  (0.0136)
Age 0.002" 0.001 0.001
(0.0006)  (0.0006)  (0.0006)
Female 0.013 0.023" 0.036™
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(0.0104)  (0.0103)  (0.0121)
Education -0.110™  -0.094™"  -0.092""
(0.0106)  (0.0104)  (0.0104)
Married -0.130"  -0.128""  -0121"
(0.0113)  (0.0111)  (0.0111)
Family size -0.012"  -0.009" -0.009™
(0.0033)  (0.0033)  (0.0033)

No. children 0.005 0.005 0.005
(0.0034)  (0.0033)  (0.0033)
No of siblings -0011™"  -0011""  -0.0117""
(0.0023)  (0.0023)  (0.0023)
Employed -0.105"  -0.080""  -0.080""
(0.0109)  (0.0107)  (0.0107)

Diagnosed 0.084™  0085"
(0.0123)  (0.0123)

Medicine 0042 0043
0.0123)  (0.0123)

Disabled 0126 0128
(0.0160)  (0.0160)

Smoking 0.042"
(0.0131)

Drinking -0.009
(0.0108)

Observations 10171 10171 10171
Wald Chi-squared 101638 1177.05  1183.38

Degree of freedom 23 26 28

Pseudo R-squared 0.1145 0.1364 0.1374

Note: The figures in parenthesis are robust standard errors. The
dependent variable is a dummy variable for depressive symptoms. The
marginal effects are reported. The coefficients with “***” and “**" are
statistically significant at the 1% and 5% significance level, respectively.
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Table 5. Composite effects of two activities
@) (2) (©)

Physical exercise -0.065" -0.067" -0.064""
(0.0102)  (0.0101)  (0.0101)
Social networking -0.083" -0.069" -0.069"
(0.0160)  (0.0157)  (0.0157)
Physical exe * Social net 0.061" 0.054" 0.055"
(0.0317)  (0.0308)  (0.0308)
Age 0.002"™ 0.000 0.000
(0.0006)  (0.0006)  (0.0006)
Female 0.009 0.018" 0.029"
(0.0103)  (0.0102)  (0.0121)
Education -0.008™ -0.082" -0.080""
(0.0107)  (0.0108)  (0.0106)
Married -0125"  -0120"  -0.117"
(0.0112)  (0.0110)  (0.0110)
Family size -0.012"  -0.010" -0.010""
(0.0033)  (0.0033)  (0.0033)
No. children 0.004 0.004 0.004
(0.0034)  (0.0033)  (0.0033)
No of siblings -0.010"  -0011""  -0.011"

(0.0023)  (0.0023)  (0.0023)
Employed -0.113™  -0.089" -0.088""
(0.0109) (0.0107) (0.0108)
Diagnosed 0.087"  0.087"
(0.0123)  (0.0123)
Medicine 0.043" 0043
(0.0123)  (0.0123)
Disabled 018" 0m7”
(0.0161) (0.0161)
Smoking 0.032"
(0.0131)
Drinking -0.007
(0.0108)
Observations 10171 10171 10171
Wald Chi-squared 1052.2 1225.43 1232.86
Degree of freedom 25 28 30

Pseudo R-squared 0.198 0.1420 0.1426

Note: The figures in parenthesis are robust standard errors. The
marginal effects are reported. The coefficients with “***” “**” gnd “*”
are statistically significant at the 1%, 5%, and 10% significance level,
respectively.
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Table 6. Sub-sample analysis
(1) () (©)

Physical exercise -0.046"  -0.049" -0.047"
(0.0110)  (0.0109)  (0.0109)
Social networking -0.059"  -0.050" -0.050""
(0.0187)  (0.0183)  (0.0183)
Physical exe * Social net 0.051 0.043 0.044
(0.0343)  (0.0336)  (0.0335)
Age 0.001 -0.001 -0.001
(0.0007)  (0.0007)  (0.0007)
Female 0.008 0.013 0.021
(0.0115)  (0.0113)  (0.0135)
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Education -0.080"  -0.070" -0.068"
(0.0108)  (0.0107)  (0.0107)
Married -0136"  -0.127"  -0.124"
(0.0131)  (0.0129)  (0.0129)
Family size -0.008"  -0.007"  -0.007"
(0.0039)  (0.0039)  (0.0039)
No. children -0.001 -0.000 -0.000
(0.0045)  (0.0045)  (0.0044)
No of siblings -0.007" -0.008"  -0.008""
(0.0026)  (0.0026)  (0.0026)
Employed -0.086" -0.069" -0.068"
(0.0117)  (0.0114)  (0.0115)
Diagnosed 0.088"  0.088"
0.0141)  (0.0141)
Medicine 0.029" 0.030"
(0.0142)  (0.0142)
Disabled 0.101™  0.099™
(0.0193)  (0.0193)
Smoking 0.025"
(0.0139)
Drinking -0.009
(0.0116)
Observations 7256 7256 7256
Wald Chi-squared 588.52 708.33 711.77
Degree of freedom 25 28 30
Pseudo R-squared 0.0933 0.1145 0.1150

Note: The figures in parenthesis are robust standard errors. The
marginal effects are reported. The coefficients with “***”  “¥*” gnd “*”
are statistically significant at the 1%, 5% and 10% significance level,
respectively.
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