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ABSTRACT

The effect of particulate matter (PM,s) on depression

in the elderly using multilevel model

Jo Kyung Hee
Advisor: Prof. Park Jong, M.D., Ph.D
Department of Public Health,

Graduate School of Chosun University

Objectives: This study confirmed the effect of particulate matter(PM,5) on

depression in adults over 65 using community-based data.

Methods: In the 2017 Community Health Survey data, data of PM,s and regional
factors were constructed based on the subjects who responded to
depression(PHQ-9) in 67,417 samples. In order to evaluate the relationship
between depression and PM,s, a multi-level model was applied that can take into
account individual and regional levels. In addition, the effects of physical activity
and social relationship factors were also considered in the process of PM;;s

affecting depression.
Results: As a result of this study, the risk of depression was increased in Q3
area of 1.66 (95% CI 1.09-2.52) and Q4 area of 1.50 (95% CI 1.04-2.18)

compared to the QI area. In the case of walking, the risk of depression

decreased to 0.66 (95% CI 0.59-0.60), and when there was no trust between
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neighbors, the risk of depression increased significantly to 1.76 (95% CI
1.75-1.78).

Conclusion: This study suggests that the risk of depression may increase in the
elderly living in areas with high levels of PM,s. In addition, it was confirmed
that social networks influence the association between PM,s and depression. It is

thought that a health project is needed to promote social ties for mental health

management for the elderly living in areas with high risk of PM,s exposure.

Key words : Depression, Elderly, Multilevel model, Particulate matter
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7)o wEt A w A= gl AFolrb JATHWHO, 2017). ® AW A

(particulate matter, PM)¥= Z 7 o] 10 um ©]3¢ Y= =) A4 = (PM10)2}
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2017 Korea community health survey

Individual level factors Regional level factors
-Demographic -G
. -Physical activity ) C}:Eeen area
‘Health behavior _ o - PMoys 1Lty area
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‘Chronic diseases -Health business
-Deprivation index

Multilevel analysis

Null model

Model 1 : Individual level factors

Model 2 : Regional level factors

Model 3 : Individual + Regional factors

A 4

The effect of PMs5 on depression in the elderly

Figure 2. Flow chart
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Table 2. AT A=Fe] oA} 3] &+

X_—]l E X

-1 O

Depression ) P-
Variable Total %YeSSE . NOSE X ol
Total 100.0  5.6(0.1) 94.4(0.1) 256474  <.001
A =t 496 38 02 9%2 02 1683 <.001
o 2t 504 70 02 930 02
65-69 319 37 02 93 02 2663 <.001
70-74 2677 46 02 94 02
A= 715-79 224 65 03 935 03
80-84 130 90 04 910 04
854 o] 6.0 98 06 902 06
Sl 4.6 102 03 &898 03 4653 <.001
== 3.4 57 02 943 02
s} T= 8.3 43 03 957 03
1s 373 30 02 970 02
o <ol & 414 21 03 979 03
A A 71& 650 43 01 9HB7 01 2203 <001
n] & 350 82 02 918 02
10094 =] vk 108 86 02 914 02 3073 <.001
7} 100-2005Hd 1 122 42 02 958 02
4 &5 200-300%F v ut 171 37 03 963 0.3
3007+ o] % 599 32 02 9%8 02
] = 188 56 02 944 0.2 0.1 0.803
EA] 812 56 02 944 02
JNZAE oty L 974 50 01 90 01 3649 <.001
TH o] 26 153 08 847 08
Rao-Scott Chi-Square test
D v& :ol&, AbE, W7 W& 23
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Table 3. A7l A7ae), WA A8 A1g s B4 EA

Depression P-
Variable Total Vies No X?

% SE % SE

oftje. 7980 56 01 944 0.1 2.3 0.132

ool
re

o] 2020 62 04 938 04

o shye 89 57 01 943 01 151 <001

ur o 141 36 04 94 04

o mad 549 75 02 925 02 281 <001
47 41 33 01 97 01

) shUe. 724 56 02 944 02 148 <001
o 276 45 02 %5 02

s 2o 47 07 01 993 01 15193 <001

e BE 435 21 01 979 01
148 114 03 886 03
6-8 798 35 01 965 01 6344 <001

S A7 <6 171 106 03 894 03
>8 31 83 06 917 06

a8 shye 797 51 02 949 02 147 <001
o 203 60 02 940 02

AN shye 917 53 01 947 01 178 <001
o 83 66 03 934 03

o gAARZE oo 849 53 01 947 01 134 <001
o] 151 63 03 937 03

SEEL shUye 898 42 01 98 01 2744 <00l
o 102 85 03 915 03

SESIT IR 50 46 01 94 01 1519 <001

oty 2 41.0 82 03 918 03

Rao—-Scott Chi—Square test

_16_

Collection @ chosun



- X0 B o0 xR =
SR
T I G A
w M e T W s 2
R i R Ry
BED RS W _,
HTO)W_IC A_DM_O\@/ ]
% o Mo om .o X
e = e BETE
WoE W M o B or W
G S T
TH R T s BE
—_ 0
MMM%%%VTHTH
NN R
ST - S S
= T N Y T & e
< B! = N - T
ﬂOATKuQL,NK
Ty R IEE
TH o T o X M om X N
o _,_uQ,m_quﬁ,_ﬁoJ%Wmﬁ
o ﬂ]_l.._\l.,‘lyﬁo_/ﬂﬂ
i X B = % N T
B ﬂ%%u%%olﬂ\h
o > B R - T
> ) T oo BT SER
of T My__ﬁoxﬂyimvu :
— —_— = LLJIO_/O = P
N T i S G R R
Nk ) S - N T TN b
BOR oo H o
= T Mooy e s 10
8r [=1 T o X < %0 T 90
— N Nara.ﬂ % oumi ol
< - -
X SL,ESLTFE =
. — EA _:T._VL.,O,._‘\AI
m S X OR o WO o

1] A A
- ‘]7 -

=

Figure 3.

Collection @ chosun



"0

i
N

f—

0

it
4

ar

.

o A

i
2\

0ox

o
Nlo

o|

B9} (Table 4).

Folo Aol

qow

Rl

=
T

_’|8_

Collection @ chosun



Table 4. A9 FF 8219 dvkAl 54
Depression P-
Variable Total Yes No 2 Val
% SE % SE ate
| o uhekx] 4=
Mean + SE -0.86 + 1093 086+ 002 063 + 012 -1.9 0.061"
QL 122 48 03 92 03 151 0.002%
Q2 176 60 03 940 03
Z 1] A %]
Q3 351 53 03 947 03
Q4 351 61 02 939 02
Q1 393 53 02 947 02 316 <.0001?
Q2 335 66 03 934 03
5 2] A
Q3  16.0 53 02 947 02
Q4 113 483 02 952 02
Q1 15.2 44 02 956 0.2 238 <.0001?
Q2 237 61 03 939 03
TEAHA
Q3  27.0 57 02 943 02
Q4 342 59 03 941 03
Q1 17.0 46 02 954 02 180 <.0001?
Q2 224 57 03 943 03
HAEA] ARIA v]&
Q3 254 62 02 938 02
Q4 351 57 03 943 03
Q1 55 52 0.2 948 02 45 02167
Q2 170 60 02 940 02
B Ak v 5
Q3 3h.1 56 03 944 03
Q4 424 55 02 945 02
1) t-test
2) Rao-Scott Chi-Square test
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Model 1 Model 2 Model 3

Null model

Variable
ICC

22%

15%

24%

17%

-2Res Log

2,129,788 3,062,559 2,129,758

3,062,589

Pseudo-likelihood

AIC

2,129,848 3,062,595 2,129,850

3,062,593
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2. v ALY ALY 23(EE3I)

AN

AL A zvAmA A Q34 9] 1.66(95%C1 1.09-2.52), Q4A] %o
1.50(95%CI 1.04-218)2.2 FAA R fostA Friste A#E A5
o B9, AAEE 8ds syl SR AVIAACANE wAE|vL
0.66(95%CI 0.59-0.60) 2.2 frelatAl wkgkar, Absl #A89S wesr] 9
g ol zbe] AlEel A= wmAHZE 176(95%CL 1.75-1.78)= frolstAl =%

o},

Ao FEe W Ao A eE w7 1.01(95%Cl 1.00-1.03) =
oA Srhsklth. =AW A2 Q30] A AR ZE 0.64(95%CI 0.37-1.09)= 7+
Sokot foetA] gk, LAMAME Q4R A wAHZE FUhehe
FAE BAAT AR fFolatAs dkth HA T HTe frold A
s wolx ohokont, RABAAGAN &S Q4R ZFE AN F9
A Srbehe FAE B

WAFR]7E - 048(95%CI  047-049)=  7HE 2Tt A&

1.06(95%CI 1.05-1.07)& wx}H]7}F F-98A =gtk 7H € A5 3019
ol dw wAkH] 7} 0.66(95%CI 1.28-1.40)2 7H4 vt A9

ol 4 nLxE]7}F 1.18(95%CI 1.16-1.19)= =k, 7]
H] 7} 177(95%CIL 1.75-1.79) 2 FolstAl =dth Fd2 FdALdw w7t
1.41(95%CI 1.39-143)% =i, 555 T4 d 1.06(95%CI 1.04-1.09)
2 fostA =A yebsth Hiwk2 Bk e ) 0.79(95%C1 0.78-0.80) =
soton, FaA A7 e B W wAR7F 11.71(95%C1 11.47-11.97)
2 frostAl =dvh FEAEE 6413F vk w xR 7 2.62(95%C1
2.70-2.88)= frolstAl B =tk adh2 ekl A wxkH7E 0.92(95%CI
0.92-0.93), T2 0.95(95%CI 0.94-0.95)= +r st

< Aol A 1.17(95%CI 1.17-1.18), ¥ 92 1.31(95%CI 1.29-1.32)2
o8t =A e E(Table 6).
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Table 6. 2P| AHA 7} =91 &5l vX= F& tad 22X 39384
o

Variable OR Wiee] & 95% CI
Z 1] A H A Q1 1.00

Q2 1.28 0.87-1.88

Q3 1.66 1.09-2.52

Q4 1.50 1.04-2.18
A714- oy e 1.00

o] 0.60 0.59-0.60
o] % ke AlF o 1.00

oy Q. 1.76 1.75-1.78
! 2} 1.00

o 2} 0.98 0.97-0.99
A= (A) 65-69 1.00

70-74 0.93 0.92-0.94

75-79 1.01 1.00-1.02

80-84 1.26 1.25-1.28

>85 1.22 1.21-1.24
5 -3}

ZE 0.74 0.73-0.75

T= 0.69 0.69-0.70

s 0.50 0.50-0.51

o] & o] 4 0.48 0.47-0.49
A S 7| & 1.00

IR 1.06 1.05-1.07
7t €2 AS(HY) <100 1.00

100-200 0.73 0.72-0.74

200-300 0.76 0.75-0.77

>300 0.66 0.65-0.66
A T T 1.00

A 1.18 1.16-1.19
NzAET T oly 2 1.00

o 1.77 1.75-1.79
| ol Q. 1.00

o 1.41 1.39-1.43
=5 ol Q. 1.00

o] 1.06 1.04-1.09
Hj gk ol 2 1.00

o 0.79 0.78-0.80
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1.00
2.713
111
1.00
2.62
1.73
1.00
0.92
1.00
0.95
1.00
1.17
1.00
1.31
1.01
1.00
1.07
0.64
0.70
1.00
1.35
1.25
1.22
1.00
1.14
0.84
1.08
1.00
1.29
1.46
1.49

2.67-2.79
11.47-11.97

2.60-2.65
1.71-1.76

0.92-0.93

0.94-0.95

1.16-1.18

1.29-1.32
1.00-1.03

0.69-1.65
0.37-1.09
0.40-1.24

0.94-1.92
0.83-1.89
0.76-1.94

0.75-1.72
0.50-1.42
0.62-1.89

0.90-1.85
1.02-2.08
1.06-2.11

OR: Odds ratio; CI: Confidence interval
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B2 2 2dd t4E 2X 2 AR A9
) Null Model 1V Model 2? Model 3%

Variable model OR 95% CI OR 95% Cl OR 95% Cl
SR EE Ql 1.00 1.00

Q2 104 076-141 128 087-1.88

Q3 116 083-163 166 1.09-252

Q4 117 087-158 150 1.04-2.18
2747 oh e 1.00 1.00

o 060  0.59-0.60 060  0.59-0.60
ol zke] AF o 1.00 1.00

oh 2. 176 1.75-1.78 176 1.75-1.78
EL] 37} 1.00 1.00

o] 2} 098  0.97-0.99 098 0.97-0.99
A% (A) 65-69 1.00 1.00

70-74 093 092-0.94 093 0.92-0.94

75-79 101 1.00-1.02 101 1.00-1.02

80-84 126 125-1.28 126 1.25-128

>85 122 121-124 122 121-124
&2 78}

Ex 074  0.73-075 074 0.73-0.75

== 069  0.69-0.70 069  0.69-0.70

nz 050  050-051 050 050-0.51

o] 4 048  0.47-0.49 048  0.47-0.49
A& 4 & 1.00 1.00

& 106 1.05-1.07 106 1.05-1.07
@;ﬁ &5 <100 1.00 1.00

100-200 073 0.72-0.74 073 0.72-0.74

200-300 076  0.75-0.77 076 0.75-0.77

>300 066  0.65-0.66 066 0.65-0.66
Aof i wE 1.00 1.00

w4 118 1.16-1.19 118 1.16-1.19
ES B oh 9. 1.00 1.00

o 177 175-1.79 177 1.75-1.79
& oh 2. 1.00 1.00

o 141 1.39-1.43 141 1.39-143
&= oL Q. 1.00 1.00

o 106 1.04-1.09 106 1.04-1.09
B b 9. 1.00 1.00

o 079 0.78-0.80 079 0.78-0.80
98 A% 22 F& 1.00 1.00

nE 273 267-2.79 273 267-2.79

RE] 1171 1147-1197 07 1147-11.97
S A7 6-87 7+ 1.00 1.00

<5 262 260-2.65 262 2.60-2.65

>9 173 171-1.76 173 1.71-1.76
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A=y oty e 1.00 1.00

o 092 0.92-0.93 092 0.92-0.93
ISR of 1.00 1.00

o 095  0.94-0.95 095 0.94-0.95
JEAAEE e 1.00 1.00

o 117 116-118 117 1.16-1.18
7 9] ol e 1.00 1.00

o 131 129-132 131 1.29-1.32
o vhex] 5 101 100-102 101 1.00-1.03
SRR Q1 1.00 1.00

Q2 100 071-143 107 0.69-1.65

Q3 067 044-1.02 064 0.37-1.09

4 067 043-1.06 070 0.40-1.24
=AM Ql 1.00 1.00

Q2 133 100-176 135 0.94-1.92

Q3 129 093-179 125 0.83-1.89

Q4 132 091-192 122 0.76-194
BA6 HE  Ql 1.00 1.00

Q2 103 074-144 114 0.75-1.72

Q3 075 049-1.14 084 050-1.42

Q4 088 056-137 108 0.62-1.89
REETAIR Ql 1.00 1.00

Q2 122 092-163 129 090-185

Q3 154 117-205 146 1.02-2.08

o 137 104-181 149 1.06-2.11

1CC 17% 24% 15% 22%
—2Res Lo
P o8 3,062,580 2,129,788 3,062,559 2,129,758
AIC 3,062,593 2,129,848 3,062,595 2,129,850

G e SE MrCIE, A9, e, e, AT 4 A5, A9 T E4Rs
, w9, o7, AVIAA, R F3A 34, FHARE, 18s G, oA dd

OR: Odds ratio;, CI: Confidence interval
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