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Depressive Symptoms of the Population Aged 19 and Over due to Regional
Gaps in Sports Facilities
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University, Seoul, Korea

Background: Depression is a common disease around the world. Many studies are showing that mental health can be improved
through physical activity, and daily regular exercise can reduce the negative effects of depression or depressive symptoms. In order
to promote individual physical activity, a physical activity-friendly environment must precede. Therefore, this study attempted to
confirm whether the number of sports facilities for all affects individual depression.

Methods: Among the respondents to the 2018 Community Health Survey, data from 181,086 people excluding missing value were
used. Descriptive and chi-square tests were performed to understanding the general characteristics of individual level variables. A
multilevel logistic regression was conducted to confirm the effect of individual and regional level variables on depressive symptoms.
Results: As a result of confirming the effect of individual characteristics on depressive symptoms, it was confirmed that both
socioeconomic and health behavior factors had an effect. Similar results were shown in a model that considered regional level
variables, and in the case of the number of sports facilities per population, people who belongs to smaller areas were more likely to
have depressive symptoms (odds ratio, 0.98; 95% confidence interval, 0.97-0.99).

Conclusion: As a result of the analysis, it was confirmed that both individual level and regional level variables had a significant effect
on depressive symptoms. This suggests that not only individual level approaches but also regional level approaches are needed to
improve individual depressive symptoms In particular, it may be possible to consider to increase the number of sports facilities in
areas where the prevalence of depressive symptoms is high and the number of sports facilities is insufficient.

Keywords: Depression; Exercise; Multilevel analysis; Sports and recreational facilities
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Figure 1. Models that considered individual level, regional level, and both level.
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Variable Total Depressive symptom Fvalue
Yes No

Sex 2765
Male 78,995 (48.57) 2312 (2.93) 76,683 (97.07)
Female 102,191 (51.43) 5,062 (4.95) 97,129 (95.05)

Age (yr) 3148
19-44 56,560 (42.72) 1,581 (2.80) 51,979 (91.90)
45-64 66,974 (37.46) 1,969 (2.94) 65,005 (97.06)
65-74 31,022 (11.28) 1,370 (4.42) 29,652 (95.58)
>75 29,530 (8.54) 2454 (8.31) 27,076 (91.69)

Work 8148™
No 74,465 (38.14) 4,942 (6.64) 69,523 (93.36)
Yes 106,621 (61.86) 2432 (2.28) 104,189 (97.72)

Income level 860.9™
Low 48,687 (15.15) 3,903 (8.02) 44,784 (91.98)
Middle 38,773 (19.48) 1,378 (3.55) 37,39 (96.45)
High 93,626 (65.37) 2,093 (2.24) 91,533 (97.76)

Education 377"
Uneducated 20,524 (4.85) 1,980 (9.65) 18,544 (90.35)
Elementary school 28,638 (9.27) 1,608 (5.61) 27,030 (94.39)
Middle school 20,246 (8.77) 803 (3.97) 19,443 (96.03)
High school 61,972 (39.62) 1,896 (3.06) 60,076 (96.94)
>University 49,706 (37.49) 1,087 (2.19) 48619 (97.81)

Spouse 4090
No 62,912 (36.63) 3,827 (6.08) 59,085 (93.92)
Yes 118,174 (63.37) 3,547 (3.00) 114,627 (97.00)

Smoking 24"
No 149,645 (79.51) 5,991 (4.00) 143,654 (96.00)
Yes 31,441 (20.49) 1,383 (4.40) 30,058 (95.60)

Drinking 04
No 159,543 (86.09) 6,628 (4.15) 152,915 (95.85)
Yes 21,543 (13.91) 746 (3.46) 20,797 (96.54)

Regular exercise 1708™
No 100,021 (50.18) 4,909 (4.91) 95,112 (95.09)
Yes 81,065 (49.82) 2,465 (3.04) 78,600 (96.96)

Values are presented as number (%).

™ p<0.001.
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Table 2. Multilevel analysis of dependent variables on depressive symptoms (N=181,086)

Characteristic Null Model 1 Model 2 Model 3

Sex

Male Ref Ref

Female 151 (1.42-1.61) 151 (1.42-161)
Age (yr)

19-44 112 (1.01-1.25) 112 (1.01-1.25)

45-64 0.99 (0.91-1.07) 0.9 (0.91-1.07)

65-74 0.79 (0.73-0.89) 0.79 (0.73-0.85)

>75 Ref Ref
Work

No 211 (1.19-2.54) 2.10 (1.98-2.22)

Yes Ref Ref
Income level

Low 2.36 (2.19-2.54) 2.37 (2.20-2.56)

Middle 1.42 (1.32-1.53) 1.42 (1.32-1.53)

High Ref Ref
Education

Uneducated 218 (1.94-2.44) 2.19 (1.95-2.45)

Elementary school 1.71 (1.54-1.90) 1.72 (1.55-1.91)

Middle school 1.45 (1.30-1.62) 1.46 (1.31-1.62)

High school 1.19 (1.10-1.29) 1.19 (1.10-1.29)

>University Ref Ref
Spouse

No 1.38 (1.31-1.45) 1.38 (1.31-1.45)

Yes Ref Ref
Smoking

No Ref Ref

Yes 1.80 (1.67-1.94) 1.80 (1.67-1.93)
Drinking

No Ref Ref

Yes 1.27 (1.17-1.39) 1.27 (1.17-1.39)
Regular exercise

No 1.56 (1.48-1.64) 1.56 (1.48-1.65)

Yes Ref Ref
No. of facilities per population 1.00 (0.93-1.02) 0.98 (0.97-0.99)
GRDP per population 1.00 (1.00-1.00) 1.00 (1.00-1.00)
Model fit

AIC 60,469.63 55,588.13 60,472.85 55,581.03

ICC % (Hp: variance of random intercept=0) 7.38 8.57 7.35 8.19

Values are presented as odds ratio (95% confidence interval), unless otherwise stated.
Ref, reference; GRDP, gross regional domestic product; AIC, Akaike information criterion; ICC: intraclass correlation coefficient.
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Figure 2. Distribution of the number of sports facilities per 1,000 people.
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Table 3. Regions with a high prevalence of depressive symptoms
and low number of sports facilities per population

No. of sports facilities Prevalence of

137 per population depressive symptoms

Seoul Gangbuk-gu 273 5.42
Seoul Gangseo-gu 258 Al
Seoul Gwangjin-gu 291 455
Incheon Michuhol-gu 293 7.81
Daejeon Jung-gu 213 41
Gyeonggi Goyang 1.94 4.66
Gyeonggi Gwangju 0.69 5.92
Gyeonggi Guri 222 477
Gyeonggi Bucheon 32 6.35
Gyeonggi Yongin 197 46
Gyeonggi Uiwang 2.22 4.67
Gyeonggi Paju 0.87 4.66
Gyeonggi Pocheon 337 6.11
Chungcheongnamdo Dangjin 224 504
Chungcheongnamdo Boryeong 218 10.08
Chungcheongnamdo Cheonan 24 6.4
Chungcheongnamdo Hongseong 232 8.25
Jeollabukdo Iksan 3.36 5.37
Gyeongsangbukdo Gyeongju 2.36 416
Sejong 1.16 5.44
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I Facilities per population <5.6
Depressive symptoms >3.5

Figure 3. Regions with a small number of sports facilities and a high prevalence of depressive symptoms.
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