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<E 1> Q9 =9

dRta 54 (n=153,192)

Characteristics Item Freq./Range | %/Mean=*SD
Level 1: Individual level
Depression No 149,955 97.89
(PHQY) Yes 3,237 2.11

female 74,072 48.35
Gender

male 79,120 51.65

No 30,977 20.22
Walk

Yes 122,215 79.78

No 31,081 20.29
Breakfast

Yes 122,111 79.71

No 29,039 18.96
Drink (yearly)

Yes 124,153 81.04

No 117,778 76.88
Hypertension

Yes 35,414 23.12

No 138,855 90.64
Diabetes

Yes 14,337 9.36

Not have 49,886 32.56
Spouse

Have 103,306 67.44
Age Continuous | 19~105 50.3816.86
Education Continuous | 1~8 5.33£1.58
Stress Continuous | 1~4 2.02%£0.72

18
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Walk days(week) | Continuous | 0~7 3.94+£2.67

Income (W) Continuous | 0~30,000 4681 +3408

Values are presented as frequency (%) and mean £ standard deviation
Apd 7)FE 967) BEAWY FRFAZ WE

19 "':I\_E _'-I-.:_



F29] e 54 (1=153,192)

Characteristics Item Freq./Range | Mean®=SD
Level 2: Regional level

Temperature Continuous | 8.1~17.3 13.44+1.49
Precipitation Continuous | 595~2658 1238.8£371.1
Wind speed Continuous | 1~5.4 1.90%=0.83
Humidity Continuous | 56.5~78.3 68.57£4.86
Solar irradiance Continuous | 0~5808 4934.7+t984.8
Cloudiness Continuous | 0~6.15 5.161+0.97

Values are presented as frequency (%) and mean*standard deviation
Ao 7T 967) BEAA HEAR AR
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<E 3 b€ 24 2% ((0=153,192)

Variable Model O Model 1 Model 2
Level 1: Individual level
Gender (male) D223 D223
(.575~.672) (.575~.672)
Age 985k 985k
(.982~.989) (.982~.989)
Income (In) B0 B08xx
(\784~.835) (\783~.834)
Education 790xex 788wk
(\764~.816 (.762~.815)
Stress 5.14 T#xx 5.137#xx
(4.895~5.400) (4.890~5.396)
Walk 800 196%xx
(\731~.875) (\728~.871)
Drink 61 8%xx 61 7#xx
(.565~.677) (.564~.676)
Breakfast 58 4wxr 583 wxr
(.628~.745) (.627~.745)
BRIEEE RRIEEE
Spouse
P (509~.596) (509~.596)
. 1.112% 1.110%
Hypertensio
ybertension (1.002~1.234) | (1.001~1.232)
Diabetes 1.553#x*x 1.555%*x
(1.376~1.754) (1.377~1.756)
Level 2: Regional level
Temperature 981
(.916~1.052)
Precipitation 7761
(.600~1.005)
Wind speed 976
(.844~1.128)
. 981+
Humidit
Y (965~.998)

23
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Solar 1_052
irradiance (.894~1.237)
Cloudiness 9217
(.842~1.007)
Constants L019%%x 047 %% H17
(.017~.021) (.030~.072) (.112~2.383)
Regional 1045+ 096w 062
variance (.065~.168) (.058~.160) (.033~.114)
Intraclass 03 1w 028 018
correlation (.019~.049) (.017~.046) (.010~.033)
(.000) (.000)

Regional Group=86

Values are presented as odds ratio (95% confidence interval)

1 p<0.1, *p<.05, *xp<.01, ***p<.001
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<¥ 4> ROC curve 29 H|w

AUC SE | 95% Conf. Interval ChiZ(p)

Model O 085 .005 .075~.594 2340.63

Model 1 .858 .003 .852~.865 (.000)

Model 1 .858 .003 .852~.865 9.07

Model 2 | .858 .003 .851~.865 (.003)
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Variable Model O Model 1 Model 2
Level 1: Individual character

615k 620%xx%
Gender (male)

(.570~.665) ((574~.670)

985k R EEE
Age

(.981~.988) (.982~.989)

819k 81 3w
Income (In)

(.794~.846) (.788~.840)

ROREEE: 91wk
Education

(.777~.830) (.765~.818)

5.165%x*x 5. 141 %%x
Stress

(4.918~5.423) (4.895~.5.398)

B4 T BO8#xx
Walk

(.776~.925) (.739~.883)

026%%x 022%x%
Drink

(.572~.685) (.568~.681)

675wk D8 s
Breakfast

(.619~.735) (.625~.742)

D46k DH 2wk
Spouse

(.504~.590) (.510~.597)

1.108 1.104 t
Hypertension

(.999~1.229) (.995~1.225)
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Diabetes

1.559%xx
(1.381~1.759)

1.555%xx
(1.378~1.756)

Level 2: Weather character
970 984
Temperature
(.932~1.010) (.942~1.027)
7195 7169
Precipitation
(.620~.832) (.658~.900)
1.0221 985
Wind speed
(.952~1.097) (.914~1.061)
999 .990x
Humidity
(.992~1.007) (.982~.998)
1.104x 1.108+

Solar irradiance

(1.005~1.212)

(1.003~1.223)

9295 919%x
Cloudiness
(.882~.980) (.869~.972)
04 3% 07 Lo .266%*
Constants
(.028~.066) (.034~.150) (.107~.664)
Pseudo R2 211 .003 213
6617.26%*x 85.34%xx* 6687.45%%x
Wald Chi2 (p)
(.000) (.000) (.000)

Values are presented as odds ratio (95% confidence interval)
T p<0.1, *p<.05, **p<.01, #xxp<.001
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Abstract

The Association Between
Depression and Regional Weather

in South Korea

Se Joon Oum
Department of Health Policy and Management

The Graduate School of Public Health

Seoul National University

Background: Depression is one of the most common mental
disorders, and both the number of patients and the cost of
medical care have been increasing rapidly. There are studies
on personal characteristics, behaviors, and socio—economic
situations of depression. However, studies of environmental

factors including regional weather are still insufficient. In

43 A



particular, studies to find the correlation between weather and
depression among environmental factors have not been
sufficiently conducted.

Purpose: This study aims to investigate the relationship
between depression and individual characteristics, socio—
economic conditions, and environmental factors (weather) for
the general population in South Korea.

Methods: In this study, the data on individual—level variables
were used by the 2019 Community Health Survey. It was
evaluated using data for each factor; demographic factors (age,
sex, income, education level, marital status), health behavior
factors (annual drinking, walking, breakfast), mental health
factors (subjective stress level), morbidity (hypertension,
diabetes). For regional—level weather data, which is an
environmental factor, temperature, precipitation, wind speed,
humidity, solar irradiance and cloudiness by region were used
from January 1, 2019, to December 31, 2019, using the
Meteorological Agency's meteorological data open portal. A
multi—level logistic regression test was performed to

determine the effects of individual and weather variables on
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the prevalence of depression. To compare the explanatory
power of the dependent variable between the individual and
regional variables, a receiver operating characteristic (ROC)
curve was drawn and the area under the curve (AUC) values
between each model were compared. In addition, hierarchical
logistic regression analysis was performed to examine the
relationship between depression and various weather factors
in each region.

Results: Multilevel analysis results showed that among
individual characteristics, women, younger age, low—income
level, low education level, high subjective stress, not walking,
not drinking, not eating breakfast, not having a spouse,
hypertension, and diabetes cases showed higher the odds of
the depression.

In the case of weather, which is a regional level data, the
humidity was significant at the significance level of 0.05. As a
result of comparing the area under the curve (AUC) value
using the Receiver operating characteristic (ROC) curve
between models, the personal factor had a greater effect on

depression than the environmental factor, the weather. In
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particular, stress was found to increase the likelthood of
developing depression among the demographic characteristics
that affect depression. In the additional hierarchical logistic
regression analysis, the amount of precipitation, humidity,
solar irradiance, and total cloudiness was found to be
significant at the significance level of 0.05.

Conclusion: It can be seen that personal factors have a
greater effect on depression than environmental weather
factors. As a result of examining the relationship between
regional weather and depression, it was found that the greater
the amount of precipitation, humidity, and total cloudiness, the
lower the odds of depression, and the higher the amount of
solar irradiance, the higher the odds of depression. However,
there is a limit to the generalization of the interpretation of the

results due to the limitations of the data structure.

Keywords: Depression, Weather, Community Health Survey,
Multilevel analysis, Hierarchical Logistic Regression

Student Number: 2017—20505
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