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Study . fu Age at o
year Measured exposure ) Particpants ) ) Outcomes Citation
population dadim | testing
Rate of cognitive disorder was
PM:5 and PM;g ) larger with highest level of
] Registered
at residence for exposure to PMsys5 as compared to Weuve
2012 ) nurses 1.9y 70-81 o
the preceeding o 19,409 lowest level. Rate of decline in global | et al.
(cohort) residing 4.3y years . ] ]
month, year, ] cognition per 10qg/m3 increase in [14]
in the USA
2 years, 5 years long-term exposure was
significant for long—term exposure.
London, Higher PM25 of 1.1ug/m3 (lag 4)
PMZ.S and PM]O . .2 . : )
) England 66 years | was associated with a 0.03 (95% | Tonne
2014 from traffic and . L
civil servants 2,867 | by (Mean | CI = —0.06 to 0.002) 5-year decline in | et al.
(cohort) | all sources o '
) working in age) standardized memory score and a | [24]
at residence ] ]
Whitehall 0.04 (—0.07 to —0.01) decline
Association of both O3 (HR 3.11
65 years of per 1091 ppb) and PM,5 (HR 238 | Jung
2015 | O3 and PM,s ’
age or older 95,690 | 10y | =66 years | (95% CL 221, 256) per 4.34mg/m3) | et al.
(cohort) | levels ' ) ' ' o
in Taiwan increases with AD incidence over | [25]
follow up
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Study . fu Age at o
year Measured exposure ) Participents . ) Outcomes Citation
population dadim | testing
) Increased risk of Parkinson’s disease
Medicare
. . (HR 1.08 (95% CI. 1.04, 1.12)), | Koumoat
City of residence | enrollees ) )
2016 ) ) Alzheimer's disease (HR 1.15 zoglou
average PMss in the United | 9,817,806 | 11y | >6b years )
(cohort) (95% CI: 1.11, 1.19)), and dementia | et al.
from 1999 to 2010 | States
(HR 1.08 (95% CI: 1.05, 1.11)) [26]
east coast. . . .
per Img/m3 increase in airborne
SAGE in )
) Exposure to PM2s was associated |
PM25 China, Ghana, 58 years . o Lin
2017 ) ) . with disability score. PMzs was
by satellite data | India, Mexico, 45625 | by (Mean ) ) o et al.
(cohort) i ) also associated with cognition,
and geocoding South Africa, age) B ] [27]
) mobility and getting along
and Russia
Elderly women 8.3y Exposure above 12 mg/m3 significantly
of European 9.9y associated with cognitive decline | Caoadtdo
2017 PM3s 65-79 )
. ancestry 3,647 | (1999 (HR 1.81; 14.2-2.32) and dementia | et al.
(cohort) | at residence ] years
in the USA - (HR 1.92; 1.32-2.80) APOE allele | [28]
(WHIMS) 2010) status modulated risk
- 13 - -":r*-ﬂ = T "f-"l ]
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Study . fu Age at o
year Measured exposure ) Participants . ) Outcomes Citation
population dadim | testing
Residents of Increase dementia incidence risk
9017 PMss, NO,, and | Ontario, with PM>s (HR 1.04 (95% CI: Chen
(cohort) O3 levels Canada of at 2,066,639 | T11ly | > years | 1.03, 1.05) per IQR increase) and | et al.
cohor
at residence least 5 years NO, (HR 1.1 (95% CI: 1.08, 1.12) | [29]
(ONPHEC) per IQR increase), but not O
Sample from
amp Increased risk of dementia with
PMz5 NO2 the mean ) Carey
2018 ) 50-79 increased exposure to PMss
Distance from CPRD 139,718 | 6.9y et al.
(cohort) ) years | HR: 1.1 (1.02 - 1.18)
a major roadway | database (2013) [30]
PM,5: 0.9g/m3 and NO,
London, UK
Swedish HR of dementia increased by as
PM;s5, NOx National much as 50% per IQR difference Grand
rande,
for outdoor Study 74 years | in mean air pollutant levels (HR o
2019 . ) Giulia,
levels at on Aging and 2,927 | 6y (Mean | for difference of 0.88 pg/m3
(cohort) ) _ _ et al.
residential Care in age) PM.s 154 [95% CI, 1.33-1.78]; 311
addresses Kungsholmen HR for difference of 8.35 pg/m3
(SNAC-K) NOx, 1.14 [95% CI, 1.01-1.29])
0 - = —
- 14 - *’H i *'],- 11




Study . fu Age at o
year Measured exposure ) Participents . ) Outcomes Citation
population dadim | testing
Health and Living in areas with higher PM,s | Ailshire
2014 PM;5 at . .
) Retirement ly exposure had worse cognitive and
(cross— | residence 13,996 >0 years ' ' ' o
] Study (HRS) 204 function by the telephone interview | Cimnis
sectional) | averaged ] N
in the USA for cognitive status. [33]
Higher PMs5 concentrations was
2014 NO,;, PM,5 and | Elderly from Ty | 605 years ] ) Gatto
associated with lower verbal
(cross— | O3 levels the Los Angeles 1,496 | @0~ | (Mean ] et al.
) , . learning (B = —0.32 per 10 pg/m3
sectional) | at residence Basin area 2006) age) [34]
PMbs, %696 (1 = —063, 0.00; p = 006)
The association between PMss Aishire,
2015 2y N
PM:5 levels and cognitive errors was stronger | Clarke
(cross- ) USA 780 | @01~ | =5 years S
) at residence among older adults living in high et al.
sectional) 2002) ,
stress neighborhoods. [35]
higher levels of CO, NO;, PMy, |
78.2 - ) Iin
) and SO, exposure were associated
2021 Kaohsiung, 17y 79.23 o ) . Feng
PMiy, SO, Os, ) with increased risk of AD cognitive
(case- Pingtung 704 | Q2- | years o | Cheng,
NO,, CO ) deterioration. Among all these air
control) taiwan 2018) | (Mean ' et al .
pollutants, high SO; exposure has
age) ' [23]
the greatest impact.
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Total subjects who took KCHS
for 2018-2019
(n=457,439, 100%) Exclude subjects
under 40 years old
(n=101,770, 22.2%)

v

n=355,669 Exclude subjects
who did not respond

to the variable
A (n=52,283, 11.4%)

n=303,386
Exclude subjects living in areas
> where air pollutants
v is not measured
n=224,570 (n=78,816, 17.2%)
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I 20 AT oA dard 54
Variabl Cat Total 2018 2019
Arabie AEEOLY N (%) N (%) N (%)
Total 224,570 (100.00) 87,392 (100.00) 137,178 (100.00)
Sex Male 98,965 (44.07) 38,162 (43.67) 60,303 (44.32)
Female 125,605 (55.93) 49,230 (56.33) 76,375 (55.68)
Age 40-49 46,169 (20.56) 18,851 (21.57) 27,318 (19.91)
50-64 86,582 (38.55) 33,5631 (38.37) 53,051 (38.67)
65+ 91,819 (40.89) 35,010 (40.06) 56,809 (41.41)
Household Income” Low 37,885  (16.87) 14,774 (16.91) 23,111 (16.85)
Mid low 67,406 (30.02) 26,194 (29.97) 41,212 (30.04)
Mid high 57,679 (25.68) 22,622 (25.89) 35,057 (25.56)
High 61,600 (27.43) 23,802 (27.24) 37,798 (27.55)
Economic activity Yes 135,416 (60.3) 51,275 (58.67) 84,141 (61.34)
No 89,154 (39.7) 36,117 (41.33) 53,037 (38.66)
Education None 16,762 (7.46) 6,484 (7.42) 10,278  (7.49)
Elementary school 50,840  (22.64) 19,644 (22.48) 31,196 (22.74)
Middle school 33,065 (14.72) 12,754 (14.59) 20,311 (14.81)
High school 70,935 (31.59) 27,7168 (31.77) 43,167 (31.47)
University 52,968 (23.59) 20,742 (23.73) 32,226 (23.49)
Marital status Married 165,847  (73.85) 64,761 (74.1) 101,086 (73.69)
Divorce, Bereaverment, Separation 50,109 (22.31) 19,418 (22.22) 30,691 (22.37)
Single 8,614 (3.84) 3,213 (3.68) 5401 (3.94)
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Variable Category Total 2018 2019
N (%) N (%) N (%)
Smoking Current daily smoker 32,872 (14.64) 12,962 (14.83) 19,910 (14.51)
Current occasional 2,575 (1.15) 984 (1.13) 1,591 (1.16)
Former smoker 49532  (22.06) 18,423 (21.08) 31,109 (22.68)
Non-smoker 139,591 (62.16) 55,023 (62.96) 84,568 (61.65)
Alcohol Yes 136,192 (60.65) 55,803 (63.85) 80,389 (58.6)
No 38,378 (39.35) 31,589 (36.15) 56,789 (41.4)
Walking Once a week 57,690 (25.69) 19,433 (22.24) 38,257 (27.89)
Twice-three times a week 41,295  (18.39) 15,428 (17.65) 25,867 (18.86)
Four times-six times a week 53,049  (23.62) 20,574 (23.54) 32,475 (23.67)
Every day 72,536 (32.3) 31,957 (36.57) 40,579 (29.58)
BMI? <185 7,081 (3.15) 2,645 (3.03) 4,436 (3.23)
18.5-23 77,412 (34.47) 29,621 (33.89) 47791 (34.84)
23-25 57,258 (25.50) 22,636 (25.9) 34,622 (25.24)
25-30 71,992 (32.06) 28,424 (32.52) 43,568 (31.76)
30+ 10,827 (4.82) 4,066 (4.65) 6,761 (4.93)
sleeping hours <5 42762  (19.04) 15,729  (18) 27,033 (19.71)
6-8 172,842 (76.97) 67,630 (77.39) 105,212 (76.7)
>9 8,966 (3.99) 4,033 (4.61) 4933  (3.6)
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e Category Total 2018 2019
N (%) N (%) N (%)
Hypertension Yes 80,685  (35.93) 31,164 (35.66) 49,521 (36.10)
No 143,885 (64.07) 56,228 (64.34) 87,657 (63.90)
Diabetes Yes 32,278 (14.37) 12,276 (14.05) 20,002 (14.58)
No 192,292 (85.63) 75,116 (85.95) 117,176 (85.42)
Depression Yes 14,355 (6.39) 5698 (6.52) 8,657 (6.31)
No 210,215  (93.61) 81,694 (93.48) 128,521 (93.69)
Cognitive Decline®  Yes 47,427 (21.12) 19,006 (21.75) 28421 (20.72)
No 177,143 (78.88) 68,386 (78.25) 108,757 (79.28)

V" Annual Household income : low (<10 million won), Mid low (<30 million won), Mid high (<50 million won),

High (>=50 million won)

2 BMI : Body mass index(kg/m’)
¥ Cognitive Decline : Experienced memory loss in the last year
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E R

Variable Category Cognitive Decline irE:Ii‘lergrfucée S%ﬁ%réiggiges

OR 9% CL OR 9% CL OR 9% CL

Year (ref : 2019) 2018 1.12 (1.10 1.15) 238 (229 247) 147 (1.39 1.54)
Sex (ref : Male) Female 1.34 (129 1.39) 1.21 (1.14 1.28) 0.89 (0.82 0.96)
Age (ref : 40-49) 50-64 150 (145 156) 1.33 (124 143) 1.14 (1.02 1.28)
65+ 2.16 (207 2.26) 2.05 (1.90 222) 1.90 (1.68 2.14)

Household Income” Low 123 (1.18 1.28) 1.38 (1.29 147) 144 (1.31 1.58)
(ref : High) Mid low 111 (1.07 1.14) 116 (1.09 1.22) 1.18 (1.08 1.29)
Mid high 1.02 (099 1.06) 1.00 (095 1.06) 0.95 (0.86 1.04)

Economic activity (ref : Yes) No 1.22 (119 1.25) 156 (150 1.62) 1.99 (1.88 2.11)
Education None 151 (143 159) 216 (200 2.34) 278 (247 3.12)

(ref : University)

Elementary school
Middle school
High school

1.33 (1.28 1.39)
1.22 (1.17 1.27)
1.04 (1.01 1.08)

1.70 (159 1.82)
1.37 (1.28 1.47)
1.13 (1.06 1.20)

1.89 (1.70 2.09)
1.39 (1.25 1.56)
112 (1.01 1.23)

Marital status

(ref : Single)

Married

1.16 (1.08 1.24)

Divorce, Bereavement, Separation  1.21  (1.12 1.30)

1.01 (0.90 1.14)
1.19 (1.05 1.33)

0.72 (0.62 0.84)
095 (0.81 1.12)
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Cognitive Decline

Daily life

Social activities

Variable Category interference interference

OR 9% CL OR 9% CL OR 9% CL
Smoking Current daily smoker 1.01 (0.97 1.06) 098 (0.91 1.05) 0.93 (0.84 1.03)
(ref : Non-smoker) Current occasional 1.17 (1.05 1.30) 1.21 (1.02 1.43) 1.14 (0.90 1.44)
Former smoker 1.20 (1.16 1.25) 1.13 (1.06 1.20) 1.08 (1.00 1.18)
Alcohol (ref : No) Yes 1.04 (1.02 1.07) 0.89 (0.86 0.93) 0.76 (0.72 0.80)
Walking Once a week 1.16 (1.13 1.20) 141 (1.35 1.48) 155 (1.46 1.65)
(ref: Every day) Twice-three times a week 1.08 (1.05 1.12) 1.18 (1.12 1.24) 121 (1.12 1.30)
Four times-six times a week 1.00 (0.97 1.03) 1.05 (1.00 1.10) 1.04 (0.97 1.12)
BMI? (ref : 30+) <185 1.28 (1.19 1.38) 143 (1.29 1.60) 1.69 (1.47 1.95)
18.5-23 1.19 (1.12 1.25) 118 (1.09 1.28) 1.22 (1.09 1.37)
23-25 1.12 (1.06 1.19) 1.05 (0.97 1.14) 1.02 (091 1.14)
25-30 1.08 (1.02 1.14) 1.03 (0.95 1.11) 1.00 (0.89 1.11)
sleeping hours <5 1.26 (1.23 1.29) 129 (1.24 1.34) 1.36 (1.29 1.44)
(ref : 6-8) >9 1.25 (1.19 1.32) 153 (144 164) 171 (157 1.86)
Hypertension (ref : No) Yes 1.03 (1.01 1.06) 1.04 (1.00 1.08) 1.04 (0.99 1.10)
Diabetes (ref : No) Yes 1.10 (1.07 1.13) 1.15 (1.10 1.20) 1.21 (1.14 1.28)
Depression (ref : No)  Yes 3.32 (3.20 3.45) 3.82 (364 4.00) 447 (421 4.74)

V" Annual Household income : low (<10 million won), Mid low (<30 million won), Mid high (<50 million won), High (>=50 million won)

2 BMI : Body mass index(kg/m’)
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relsHl S7kekaith /1Al Ad ol w AR (PMas)7F 7HE w

I3 QlE 7IEe®m Q29 Al d¥ OR2 1.12v1(9%5% CI 1.05,

rlo

113, 1.3DE SAHCRE §948 Btk AR 23820 AAFN=z Qe
WAL A7F Ao s wAEA(PMs) 7 7P B2 259 QIS 7o
Q22 A= 913h WS A ORS 116WH(B% CL: 1.06, 1.27), Q32] OR
1.12¥(95% CIL: 1.02, 1.23)= frolk zte]l& B o, Aoz Q13 ALS]
5 A HolA Q2FEH Q4714 SAH R FodS FAT 5 AT
SHH BRI E wF Tt TS X AY 9 fols)
7R Aol A3 wallA] o BRSO 7E 7FE v T1ER] QLS VSR
Q29] Aol A3 ORS 1.3991(95% CL: 1.29, 1.49), Q3¢ OR
(95% CIL: 1.14, 1.34), Q4°] OR& 1.34u1(95% CL: 1.22, 148) .21, Al &<l
AA N2 Q3 YT ALEes A A= WAl T QRF-E Q7]

FAMOR feluiat AT WAL (17 4. 2 Aol Mg 242 9l



Variable Category Cognitive Decline irggllgérgrflie Soi(rjllgrfaecrgylételes
OR 95% CL OR 95% CL OR 95% CL
PM>5 Q2 (21-23) 1.12 (1.05 1.19) 1.16 (1.06 1.27) .12 (099 1.26)
(ref : Q1 (0-21)) Q3 (23-25) 1.19 (111 1.27) 112 (1.02 1.23) 1.10 (097 1.24)
Q4 (25+) 1.22 (1.13 1.31) .11 (1.00 1.23) 107 (094 1.22)
PMio Q2 (37-41) 097 (092 102 105 (09 114 1.09 (098 1.22)
(ref : Q1 (0-37)) Q3 (41-44) 094 (0.88 1.00)0 0.88 (0.80 0.97) 1.01 (090 1.15)
Q4 (44+) 099 (092 1.06) 104 (094 115 1.03 (0.9 1.18
0O3_8H Q2 (0.045-0.050) 1.00 (095 1.04) 107 (099 114 093 (0.84 1.03)
(ref : Q1 (0-0.045)) Q3 (0.050-0.053) 1.14 (1.07 1.22) 112 (1.02 1.23) 1.16 (1.02 1.31)
Q4 (0.053+) 1.11 (1.04 1.18) 1.05 (09 115  1.03 (091 1.17)
NO; Q2 (0.011-0.016) 097 (089 105 132 (1.19 1.47) 118 (1.04 1.34)
(ref : Q1 (0-0.011)) Q3 (0.016-0.022) 092 (083 1.02) 1.08 (095 1.23) 1.22 (1.05 1.42)
Q4 (0.022+) 1.02 (091 115 1.22 (1.06 1.41) 1.33 (1.12 1.58)
CO Q2 (0.398-0.459) 0.89 (0.84 0.94) 1.06 (098 1.14) 099 (0.90 1.10)
(ref : Q1 (0-0.398)) Q3 (0.459-0.509) 096 (090 1.02) 1.10 (1.01 1.20) 1.12 (1.00 1.26)
Q4 (0.509+) 096 (090 1.02) 100 (091 1.09 094 (0.83 1.06)
SOy Q2 (0.002-0.003) 1.39 (1.29 1.49) 136 (1.23 1.51) 150 (1.32 1.71)
(ref : Q1 (0-0.002)) Q3 (0.003-0.004) 1.23 (1.14 1.34) 144 (129 1.60) 152 (1.33 1.74)
Q4 (0.004+) 1.34 (1.22 1.48) 148 (1.30 1.68) 158 (1.35 1.84)

% PMas(pg/m'), PMio(ug/m’), O3 8H(ppm), NO,(ppm), CO(ppm), SO2(ppm)
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AA ol Ao wuage FAHCR Fods Holx gt 1A
ol A WadA FAde mAUA(PMs)7F 7HE W 159 Qe
NEez Q29 AFe A3 ORL 1.1591(95% CI: 1.05 1.27), Q39]
OR 1.22u(95% CI: 1.10, 1.35), Q4] OR- 1.244(95% CI: 1.13, 1.31)
Fom, oL Q29 AAFel Hed ORel 1.181(95% CIL: 1.02, 1.18), Q32]
OR2 1.1791(95% CIL: 1.08, 1.27), Q42 OR-2 1.19¥1(95% CL: 1.09, 1.29)=
SAH R FolstA Tt Al Tl A2 e AGAyE
A WA FAe mAEA(PMes) 7 7P vk 1ERl QIS VSR
Q29 A= ek AT A ORS 1.2581(95% CI: 1.09, 1.44),
Q39 OR 1.3u1(95% CL: 1.13, 1.49), Q42] OR 1.3281(95% CI: 1.14, 1.52)
Fom, gL wAHA(PMs) 7t 7HF w279l Qs 7Fow Q29
OR 1.14¥H(95% CI: 1.03, 127)% frolgk Afo]E& BTk Q1A= It
ALEEE A7 el A F A AR A (PMes)7F 7HE W 259 Q1S
ZlFo® Q29 Aol Qe ALE & A ORS 1.3241(%5% CL: 111, 1.58),
Q3<] OR- 1.284](95% CI: 1.07, 1.52), Q4<] OR-> 1.2991(95% CI: 1.08, 1.53)
Ao, oL BAXoR Fofds I F gk A oSOy

w3 Bt SRS APl Y AT RS bk AL B

-4 - ___:er _k:i_ -I_-]i



=5

5. 44 gi71ed A7 =& +

24

Q2715

Cognitive Decline

Daily life interference

Social activities interference

Variable

All

Men

Women

All

Men

Women

All

Men

Women

OR 9% CL

OR 95% CL

OR 95% CL

OR 95% CL

OR 95% CL

OR 95% CL

OR 95% CL

OR 95% CL

OR 95% CL

PM:5
Q1
Q2
Q3
Q4

1

1.12(105119)
1.19(111127)
1.22(113131)

1
1.15(1.051.27)
1.22(1.101.35)
1.24(1.121.38)

1
1.10(1.021.18)
1.17(1.081.27)
1.19(1.091.29)

1

1.16(106127)
1.12(102123)
1.11(1.00123)

1
1.25(1.091.44)
1.30(1.131.49)
1.32(1.141.52)

1

1.14(1.031.27)
1.08 (0.971.20)
1.06 (0.951.19)

1
1.12(0991.26)
1.10(0971.24),
1.07(0A1.2)

1
1.32(1.111.58)
128(1.071.52)
1.29(1.081.53)

1
1.10 (0.961.27.
1.09 (0.941.26.
1.07 (0.921.24

i ;

0.386

0.011

0.15

PM;
Q1
Q2
Q3
Q4

1

0.97(0921.02)
0.94(0831.00)
0.99(0921.06)

1
1.02(0.941.11)
0.98(0.891.08)
1.04(0.941.16)

1
0.94(0.881.01)
0.92(0.851.00)
0.97(0.891.05)

1

1.05(0961.14)
0.88(030097)
1.04(0941.15)

1
1.10 (0.971.26)
1.02 (0.881.17)
1.17 (1.001.35)

1
1.03 (0.931.13)
086 (0.770.96)
1.02 (0.911.15)

1
1.09(0981.22)
1.01(0901.15)
1.03(0901.18)

1
1.19(1.011.41)
1.12 (0.941.35)
1.20 (1.001.45)

1
1.09 (0.951.24.
1.03 (0.891.19.
1.03 (0.881.20.

i .

0.778

0.289

0.417

03_8H
Q1
Q2
Q3
Q4

1
1.000095104)
1.14(107122)

1
0.99(0.921.07)
1.10(1.001.22)

1.11(1041.18)

1
1.00(0.941.06)
1.15(1.061.24)

1.07(0.971.18)

1.12(1.031.21)

1

1.07(0991.14),
1.12(102123)
1.05(0961.15)

1
1.05 (0.931.18)
1.06 (0.921.23)
1.03 (0.901.18)

1
1.09 (1.001.18)
114(1.021.28)

1.06 (0.951.18)

1
0.93(0841.03)
1.16(102131)

1
0.92 (0.781.07)
1.12 (0.931.35)

1.03(0911.17)

1
0.98 (0.871.10.
1.15 (0.991.33.

0.99 (0.831.18)

1.05 (0.911.21

i .

0.480

0.621

0.564
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Cognitive Decline

Daily life interference

Social activities interference

Variable All Men Women All Men Women All Men Women
OR %% CLIOR 95% CL [OR 95% CL|OR 9% CLIOR 95% CL |OR 95% CL [OR9%% CLJOR 95% CL |[OR 95% CL
NO,
Q1 1 1 1 1 1 1 1 1 1
Q2  0.97(0891.06)]1.05(0.931.17)0.93(0.851.02)[1.32(1.1914N)1.31 (1.121.52)1.21 (1.051.39)[1.18 104 1.34]1.12(0.93 1.35)[1.15(1.00 1.33,
Q3 0.92(0831.02)0.95(0.821.09)(0.92(0.821.04)|1.08(0951.23)]1.01 (0.85 1.20)1.23(1.041.45)1.22(1065142)[0.99(0.81 1.21)[1.29(1.081.53
Q4 |1.02(0911.15)]1.00(0.851.17)[1.08(0.941.23)[1.22(1.06141)|1.12(0.93 1.35)1.37(1.141.65)[1.33(112158)[1.14(0.92 1.41)[1.38(1.141.66;
piteradion| 0.002 0.05 0.178
CO
Q1 1 1 1 1 1 1 1 1 1
Q2 0.89(084099)0.89(0.820.97)(0.89(0.830.95)|1.06 (0981.14)1.13(1.00 1.29)[1.03(0.94 1.13)0.99(0901.10)1.07(0.91 1.26)(0.96(0.85 1.09,
Q3 0.96(0901.02)0.95(0.871.04)0.97(0.901.04)[1.10 (101 120)[1.17(1.021.34)[1.09(0.98 1.21)[1.12(1.001.26)[1.12(0.94 1.33)[1.11(0.97 1.27,
Q4 0.96(0901.02)0.95(0.861.05)0.98(0.901.06)|1.00(091 L0Y[1.10(0.95 1.26)0.99(0.89 1.11)10.94(0831.06)0.96(0.80 1.15)0.97(0.84 1.12
pinteraction| 0.097 0.352 0.765
SO,
Q1 1 1 1 1 1 1 1 1 1
Q2 [1.39(129149)1.27(1.131.41)[1.40(1.281.53)|1.36 123 15D)[1.25(1.081.44)1.40(1.251.57)1.50 1R L7D|L43(1.191.71)[1.50(1.291.74;
Q3 [1.23(1141.34)[1.08(0.961.22)1.26(1.151.39)[1.44 129160)[1.27(1.091.47)1.44(1.271.63)[1.52 1.383174[1.43(1.20 1.71)[1.52(1.31 1.77,
Q4  [1.34(12148)[1.15(1.001.32)[1.35(1.201.51)[1.48(1.30168)|1.19(1.00 1.41)147(1.271.70)1.581.361.341.24(1.021.51)[1.61(1.351.92;
printeraction| 0.002 0.312 0.328

* PMos(ug/m’), PMio(ug/m’), Os_8H(ppm), NO2(ppm), CO(ppm), SO2(ppm)
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HAAA(PMys) =% &7t S71HE5% A 43 982 st
S7Ft oY, AEat IAPGe] A wE g FANSE FolatA] Ut
Aol A3 oA 654 vk mAIEA (PMys) 7t 7Y S 189l
QIS 71Fo2 o 1Al 43 ORS L12¥1(95% CL: 1.03, 1.22), Q32] OR&
1.2190(95% CL: 1.10, 1.32), Q4] OR-> 1.2141(95% CL: 1.09, 1.33)%1.21, 654]
ol Q29] Al AE ORel L138(95% CL: 1.04, 1.22), @B2] OR< 1174
(9% CIL: 1.07, 1.28), 4] ORE 1.2380(95% CL: 112, 1.3 = EAF R F-2ojn|3h
FaAds AR R IR gk W A1 WA ORS 654
ol wHTE 654 mIRE woll Al o] Egka, AH I} AAGelE Qs dYAE
Age] WEALL SAXOE FodS HolA kokth 664 wwF e
A AAA (PMs)7F 71HE S 1520 QIS 7oz Q29 AAFol= <1t
AxAIE A ORS 1.284H(95% CL 1.11, 1.48), Q32 OR-> 1.2191(95% CI:
1.04, 1.39), Q42] OR2 1.231(%% CL: 1.06, 143)33.01, 664 oS mAwA]
(PMus)7} 7F8 w2 189 Q1S 7522 Q29 ORS 1.12w1(95% CI: 1.01,
L25)E frolgh apo]E HATh QA= QlIgh AL & A7 Wl Al 654]
Hgk e HAEA(PM2s) 7 7P B 59 QIS 71EoR o) AR =

sk ALBlEE A1 ORS 1.24¥H(95% CI: 1.02, 1500921, 6541 ool re=
SAXSE FoHs AT 5 YAk A oSO =F R}

FHB5S AAg) 38 NG FoA5A Sk Age nad

- 44 - A '_. 1_]|



F 6 AFE dVIed 7] =29 F84 AAVE
Cognitive Decline Daily life interference Social activities interference
Variable All Age<65 Age>65 All Age<65 Age>65 All Age<65 Age>65
OR %% CLIOR 95% CL |OR 95% CL|OR 9% CLIOR 95% CL |OR 95% CL |[OR9%% CLJOR 95% CL |OR 95% CL
PM;5
Q1 1 1 1 1 1 1 1 1 1
Q2 [1.12(106119)1.12(1.031.22)1.13(1.041.22)[1.16 106127[1.28(1.111.48)[1.12(1.011.25)|1.12(091.26)1.24 (1.021.50)[1.12 (0.971.28)
Q3 [1.19(1111271.21(1.101.32)1.17(1.071.28)[1.12(1.R123)[1.21 (1.041.39)[1.11 (0.991.24)[1.10(0971.24)1.18 (0.981.43)[1.10 (0.951.27)
Q4  [1.22(1131.31)[1.21(1.091.33)[123(1.121.34)|1.11(1.001.23)[1.23(1.06 1.43)[1.09 (0.971.23)|1.07(0941.22)]1.16 (0.961.39)[1.09 (0.941.26)
printeraction)| 0.16 0.106 0.978
PM,
Q1 1 1 1 1 1 1 1 1 1
Q2 0.97(0921.02)0.97(0.901.05)0.99(0.921.07)[1.05(0961.14)[1.08 (0.941.23)[1.05 (0.951.16)|1.09(0981.22)[1.18 (0.981.41)]1.08 (0.951.23)
Q3 0.94(0831.00)0.92(0.841.00)0.99(0.911.08)0.88 (030097)0.94 (0.811.08)0.90 (0.811.01)|1.01(001.15)]1.15 (0.951.39)[1.00 (0.871.16)
Q4 0.99(0921.06)0.99(0.901.09)1.01(0.921.11)[1.04(0HA115)[1.16 (1.001.35)[1.03 (0.911.16)|1.03(0901.18)[1.07 (0.881.29)]1.06 (0.901.23)
printeradion] 0.208 0.005 0.54
05 8H
Q1 1 1 1 1 1 1 1 1 1
Q2 [1.00(0B10[1.02(0.951.09)0.97(0.911.03)|1.07(0991.14)1.15(1.031.29)[1.03(0.94 1.13)[0.93(0341.03)0.99 (0.841.16)0.93 (0.821.04)
Q3 [1.14(107122)[1.08(0.991.18)[1.18(1.081.29)[1.12(1.02123)[1.09(0.94 1.25)1.16(1.031.30)|1.16 (L2 13D|1.06 (0.881.29)[1.18(1.011.37)
Q4  [L11(104118)[1.07(0.981.17)1.12(1.031.22)|1.05(0961.15)[1.07(0.93 1.22)[1.05(0.94 1.18)|1.03(091 1.17)|1.01 (0.841.21)[1.05 (0.911.21)
pinteradtion| 0.948 0.133 0.180
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Cognitive Decline

Daily life interference

Social activities interference

Variable All Age<65 Age=>65 All Age<65 Age>65 All Age<65 Age>65
OR %% CLIOR 95% CL|OR 95% CL|OR 9% CLIOR 95% CL |OR 95% CL [OR 9% CLIOR 95% CL |OR 95% CL
NO»
Q1 1 1 1 1 1 1 1 1 1
Q2  0.97(0891.06)]1.00(0.891.12)0.97(0.881.07)]1.32(119147N)[1.32(1.121.56)1.30 (1.161.46)|1.18 (104 1.39/0.98 (0.801.20)[1.24(1.081.44)
Q3 0.92(0831.02)0.92(0.801.05)0.95(0.841.07)]1.08(0961.23)[1.04 (0.871.25)[1.09 (0.951.26)|1.22(1.06142)|1.05 (0.851.29)[1.25(1.051.49)
Q4  1.02(0911.15)]1.02(0.881.19)]1.08(0.931.24)1.22(1.0614D[1.18 (0.971.43)1.26(1.071.48)[1.33(112158)|1.06 (0.851.31)[1.39(1.141.68)
pinteraction| 0.042 0.007 0.187
CO
Q1 1 1 1 1 1 1 1 1 1
Q2 0.89(084094)089(0.820.96)090(0.840.97)|1.06(0981.14)0.99 (0.871.12)[1.08 (0.991.19)0.99(0901.10)0.98 (0.821.17)0.99 (0.881.12)
Q3 0.96(0901.02)0.95(0.871.04)0.99(0.911.07)[1.10 (101 L20)[1.17 (1.011.34)[1.08 (0.971.20)|1.12(1.001.26)[1.05 (0.881.26)[1.13 (0.991.28)
Q4 0.96(0901.02)]1.05(0.951.15)090(0.830.98)|1.00(091 1.0Y[1.11 (0.961.28)0.97 (0.871.08)0.94(0831.06)0.98 (0.811.18)0.92 (0.801.06)
pinteraction| <0.001 0.004 0.859
SO,
Q1 1 1 1 1 1 1 1 1 1
Q2 [1.39(129149)1.24(1.111.37)[1.43(1.311.568)[1.36 123 15D)|1.11(0.95 1.30)1.48(1.311.65)[L.50 AR L7D|1.15 (0.941.40)1.62(1.391.87)
Q3 [1.23(1141.34)[1.13(1.021.27)123(1.111.36)[L.44129160)[1.24(1.06 1.45)1.44(1.281.63)[L.52 1.33L74)|1.18 (0.981.42)[1.62(1.391.88)
Q4 [1.34(12148)[1.18(1.041.35)1.33(1.171.50)[1.48 (1.30161)[1.11(0.93 1.33)1.50(1.301.74)|1.58 (1.3 13D|1.06 (0.871.30)[1.69(1.412.02)
printeradion] 0.291 0.381 0.445

% PMas(pg/m'), PMio(ug/m’), Os_8H(ppm), NO(ppm), CO(ppm), SO2(ppm)
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ks =

ATh AAE (30005 HEhelA m AR (PMys)7F 7HE wHe 154l
QIS 7o =2 Q29 AAFel Fd OR> 1.168(95% CL 1.07, 1.25),
Q32 OR 1.1991(95% CIL: 1.10, 1.29), Q42] OR-> 1.25H1(95% CIL: 1.14, 1.36)
o 145 (30005 ool A Q2] ARl HAF ORS LO7TH
(9% CL: 097, 1.17), Q32] OR> 1.16¥1(%5% CL: 1.05, 1.28), Q4] OR-> 1.144)
(95% CI: 1.02, 1.26)% A= Fongt FaAS Bk AR &3]
AAGN R Qg DAL AT 92 ALSE oA wF 57t /S
FrolatA Ftetod, b A5 AXFefR A AGAL AF e
WEAEE FAACR fods HolA] ith ALE weA QIE VEoR
Q29] A Fel=Z e AL AF ORS 1.13u1(95% CL: 1.02, 1.25),
Q39 ORE 1.1591(9%5% CL: 1.04, 1.28), Q42] OR-> 1.15¥1(95% CIL: 1.03, 1.29)
dom LAE FoA QIS 71Fo & Q29 ORS 1.2881(95% CI: 1.09,
1492 frolst atol & RATh QA Z g ALs| g A WG A=

.

FAMOE o4 AAT 5 Yotk BB FPWAASO) wE FEI}
FHR5E QAP 48 99 FolA e 43S k. a4
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F7A7 7 A5 dried Y] == S84 AV
Cognitive Decline Daily life interference Social activities interference
Variable| Al Low High All Low . High Al Low . High
(<30 million)(>=30 million) (<30 million)|(>=30 million) (<30 million)|(>=30 million)
OR %% CLIOR 95% CL |OR 95% CL|OR %% CLIOR 95% CL |OR 95% CL |OR 95% CLIOR 95% CL |OR 95% CL
PM25
Q1 1 1 1 1 1 1 1 1 1
Q2 [1.12006119)1.16(1.071.25)1.07(0.971.17)1.16 1.061.2N[1.13 (1.021.25)[1.28 (1.091.49)[1.12(0991.26)[1.13 (0.991.29)[1.21 (0.981.50)
Q3 [1.19(1111271.19(1.101.29)1.16(1.051.28)[1.12 102123)[1.15(1.041.28)[1.13 (0.971.33)|[1.10(0971.24)1.13 (0.991.30)[1.16 (0.941.42)
Q4 [1.22(113131)1.25(1.141.36)1.14(1.021.26)|1.11(1.001.23)1.15(1.031.29)[1.08 (0.921.28)|1.07(0941.22)[1.15 (1.001.32)[1.06 (0.861.30)
printeraction)| 0.009 0.831 0.545
PMI()
Q1 1 1 1 1 1 1 1 1 1
Q2 0.97(092102)1.03(0.961.11)0.92(0.851.10)[1.05096LID[L.05 (0.961.14)[1.14 (0.991.32)[1.09(0981.22)[1.10 (0.971.25)1.21(1.101.47)
Q3 .94(0831.00)]1.02(0.941.11)0.87(0.790.95)00.88 (0300970.83 (0.811.01)[0.94 (0.811.10)|1.01(0901.15)|1.02 (0.891.17)1.19 (0.971.46)
Q4 99(0R1.06)]1.05(0.961.14)0.94(0.851.04)[1.04(0941.15)1.04 (0.931.17)[1.15 (0.981.36)[1.03(0901.18)[1.08 (0.931.26)1.11 (0.891.37)
printeraction)| 0.660 0.528 0.839
0O3_8H
Q1 1 1 1 1 1 1 1 1 1
Q2 |1.00(0951.04)1.01(0.951.08)0.97(0.911.04)|1.07(091.14)1.06(0.97 1.16)[1.10(0.98 1.23)0.930341.03)[1.00 (0.891.12)0.8 (0.721.01)
Q3 [L.14107122)[1.23(1.131.34)[1.03(0.941.13)[1.12(1.02123)[1.23(1.101.37)0.99(0.85 1.15)1.16 (10213D[L.22 (1.061.41)[1.05 (0.851.28)
Q4 [1.1130M118)[1.14(1.051.24)1.07(0.971.17)]1.05(0961.15)1.12(1.00 1.25)1.02(0.88 1.18)[1.030911.17)1.09 (0.941.25)[1.01 (0.831.23)
prineraction 0.042 0.002 0.769
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Cognitive Decline

Daily life interference

Social activities interference

Variabl]  All Loy ek All Loy Ligh All Lo Ligh
(<30 million)(>=30 million) (<30 million)|(>=30 million) (<30 million)|(>=30 million)
OR %% CLIOR 9% CL|OR 9% CL|OR%% CLJOR %% CL |OR 95% CL |OR9%% CLJOR 95% CL |OR 95% CL
NO,
Ql | 1 1 1 1 1 1 1 1 1
Q2 0.970S106]1.00(0.911.10)0.93(0.821.06)1.32(LI9LANL29(1.161.45)1.28 (1.071.55)|L. 18 (LOAL3IL25 (1.091.44)086 (0.691.08)
Q3 0.920831.02)096(0.851.08)0.89(0.771.03)1.08095123}1.09 (0.951.25)0.99 (0.811.21)[1.22(L05LE)I25(1.061.48)091 (0.721.14)
Q4 [1020091115)]1.12(0.971.28)0.96(0.821.13)1.22 (LOSLADLZ2 (1.041.42)[1.16 (0.941.44)1.33(L1215911.35(1.121.62)[1.04 (0.831.32)
pirferactin 0.023 0.013 0.431
Co
Ql | 1 1 1 1 1 1 1 1 1
Q2 0.89(08409D0S7(0.820.94)0.93(0.851.01)}1.06(0BLIANLOI (0.921.1DIL10 (0.951.270.990DLIN05 (0.851.07)1.065 (0.861.27)
Q3 0.960901.02)094(0.871.01)[1.01(0.921.10)L.10(LOLLZDYL.07 (0.971.18)L18(1.011.3D[L.12(LDLIN10 (0.961.24)1.13 (0.921.37)
Q4 0.960901.02)090(0.830.98)1.09(0.981.20)1.00091 109)0.98 (0.881.08)(1.14 (0.971.34)0.940BLOS0.0 (0.791.03)092 (0.891.34)
p-irterectin] <0.001 0.001 0.323
SO,
Ql | 1 1 1 1 1 1 1 1 1
Q2 [L390129149)/148(1.351.62)1.18(1.051.32)(1.36 123151[144(1.291.60)(1.16(0.98 1.37)1.50(AL2L7DIL53 (1.331.77)/138(1.121.70)
Q3 [L23(114130128(1.161.41)1.00(1.111.36)(1.44 (129160146 (1.30 1.64)1.20(1.01 1.42)[1.52(133 L74)L55 (1.341.80)134(1.091.64)
Q4 [L340218)134(1.191.51)1.18(1.171.50)(1.48 (LD 16R144(1.251.66)[1.17(0.97 1.43)1 581351857 (1.321.86)1.22 (0.981.52)
—— 0.229 0.078 0.727

* PMas(ug/m'), PMio(ug/m'), Oz_8H(ppm), NO2(ppm), CO(ppm), SO-(ppm)
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5=
T SL UAEAPM) Y] wE A A7)
' Co | Cate Cognitive Daily life Social activities
Vanablevaﬁate i Decline interference interference
OR 9% CL | OR 95% CL | OR 95% CL
PMz5|PMy | Q1 1 1 1
Q2 | 1.16 (1.08 1.23)| 1.16 (1.06 1.28)| 1.11(0.98 1.25)
Q3 | 1.23(1.151.32) 1.12 (1.01 1.24)| 1.10(0.96 1.25)
Q4 | 1.28(1.191.39) 1.14 (1.02 1.28)| 1.08(0.93 1.26)
0s;_8H Q1 1 1 1
Q2 | 1.14 (1.07 1.21)| 1.16 (1.06 1.27)] 1.13(1.01 1.28)
Q3 | 1.20(1.12 1.28)| 1.12(1.02 1.23)] 1.10(0.97 1.25)
Q4 | 1.22(1.14 1.32)| 1.10 (0.99 1.22) 1.08(0.94 1.23)
NO; | Q1 1 1 1
Q2 | 1.12(1.051.19) 1.12 (1.02 1.22)| 1.09(0.96 1.23)
Q3 | 1.19(1.12 1.28)] 1.09 (0.99 1.20) 1.04(0.92 1.19)
Q4 | 1.22(1.131.31)] 1.05 (0.94 1.16)] 1.00(0.88 1.15)
CO | Q1 1 1 1
Q2 | 1.15(1.08 1.22)| 1.15(1.051.26)] 1.12(0.99 1.26)
Q3 | 1.22(1.14 1.30)] 1.11 (1.01 1.22)] 1.10(0.96 1.24)
Q4 | 1.26 (1.17 1.36)| 1.10 (0.99 1.22) 1.06(0.93 1.22)
SO, | Q1 1 1 1
Q2 | 1.06 (099 1.13) 1.10 (1.00 1.21) 1.04(0.92 1.18)
Q3 | 1.13(1.051.21)] 1.05 (0.95 1.15) 1.00(0.88 1.14)
Q4 | 1.13(1.051.21)] 1.01 (091 1.12) 0.94(0.82 1.08)
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3 S2. vAIRA(PMy) 7] =23 T34 JA7]E

Cognitive Daily life Social activities
Vb, a?i(;lte ggﬁ; Decline interference interference
OR 9% CL | OR 9% CL | OR 95% CL
PM,o |PM2s| Q1 1 1 1
Q2 | 0.92 (0.86 0.97)| 1.00 (0.92 1.09) 1.07 (0.95 1.20)
Q3 | 0.88(0.820.94) 0.84 (0.76 0.93)] 0.98 (0.86 1.13)
Q4 | 0.90 (0.84 0.97)[ 0.98 (0.88 1.10) 1.00 (0.86 1.16)
0:_8H Q1 1 1 1
Q2 | 097 (092 1.03) 1.05 (0.97 1.15) 1.13 (1.00 1.26)
Q3 | 0.94 (0.88 1.00) 0.88 (0.80 0.96)] 1.02 (0.90 1.16)
Q4 | 098 (091 1.05) 1.03 (0.93 1.14) 1.03 (0.90 1.18)
NO; | Q1 1 1 1
Q2 | 0.98 (093 1.03) 1.03 (0.95 1.13)] 1.07 (0.96 1.20)
Q3 | 094 (0.89 1.01) 0.86 (0.78 0.94) 0.98 (0.86 1.11)
Q4 | 099 (093 1.06) 1.01 (0.91 1.12)] 0.98 (0.86 1.12)
CO | Q1 1 1 1
Q2 | 097 (092 1.03) 1.05 (0.96 1.14) 1.11 (0.99 1.24)
Q3 | 0.95 (0.89 1.01) 0.88 (0.800.96)] 1.01 (0.89 1.14)
Q4 | 099 (093 1.06) 1.03 (0.93 1.15) 1.02 (0.89 1.17)
SO | Q1 1 1 1
Q2 | 096 (091 1.01) 1.00 (0.92 1.09) 1.05 (0.94 1.18
Q3 | 0.91 (0.86 0.97)| 0.85 (0.77 0.93)] 0.96 (0.85 1.09)
Q4 | 099 (092 1.06) 1.01 (091 1.12) 0.99 (0.87 1.13)
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=<

S3. 2E(03) 7]

=E3 T8 A7)

Cognitive Daily life Social activities
Vb, a?i(;lte ggﬁ; Decline interference interference
OR 9% CL | OR 9% CL | OR 95% CL
03_8H|PMy5| Q1 1 1 1
Q2 | 097 (093 1.02) 1.05 (0.98 1.13) 0.92 (0.83 1.02)
Q3 | 1.13(1.06 1.20) 1.12 (1.02 1.23)| 1.15(1.02 1.31)
Q4 | 1.08 (1.02 1.16)| 1.04 (0.95 1.14) 1.03 (0.91 1.16)
PMy| Q1 1 1 1
Q2 | 1.00 (095 1.05) 1.07 (1.00 1.15) 0.94 (0.85 1.03)
Q3 | 1.14 (1.07 1.22) 1.13 (1.03 1.25)| 1.18 (1.04 1.34)
Q4 | 1.11 (1.04 1.18)[ 1.04 (0.95 1.14) 1.03 (0.91 1.16)
NO; | Q1 1 1 1
Q2 | 099 (095 1.04) 1.06 (0.99 1.14) 0.93 (0.84 1.03)
Q3 | 1.16 (1.09 1.24) 1.15 (1.05 1.27)| 1.21 (1.06 1.37)
Q4 | 1.12 (1.051.19)| 1.06 (097 1.17) 1.07 (0.94 1.21)
CO | Q1 1 1 1
Q2 | 098 (094 1.03) 1.07 (0.99 1.15) 0.93 (0.84 1.03)
Q3 | 1.14 (1.07 1.22)] 1.11 (1.01 1.22)] 1.15 (1.01 1.30)
Q4 | 1.09 (1.02 1.17) 1.04 (0.95 1.15) 1.01 (0.89 1.15)
SO | Q1 1 1 1
Q2 | 099 (095 1.04) 1.05 (0.98 1.13)] 0.93 (0.84 1.02)
Q3 | 1.13(1.06 1.21)] 1.11 (1.01 1.22)| 1.16 (1.02 1.32)
Q4 | 1.09 (1.02 1.16)] 1.04 (0.95 1.15) 1.03 (0.91 1.17)
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3 S4. o4t A(NOy) 7] w53 T34 AV
Cognitive Daily life Social activities
Vb, a?i(;te ggﬁ; Decline interference interference
OR 9% CL | OR 9% CL | OR 95% CL
NO; |PMys| Q1 1 1 1
Q2 | 0.94 (0.87 1.01) 1.31(1.181.46)| 1.18 (1.04 1.35)
Q3 | 0.89(0.800.98)[ 1.08 (0.95 1.22) 1.23 (1.05 1.43)
Q4 | 096 (0.86 1.09) 1.21 (1.04 1.40)| 1.33 (1.11 1.59)
PMy| Q1 1 1 1
Q2 | 097 (090 1.05) 1.33 (1.20 1.48)| 1.18 (1.04 1.35)
Q3 | 093 (0.84 1.03) 1.08 (0.95 1.23) 1.21 (1.04 1.42)
Q4 | 1.03 (092 1.16) 1.25 (1.08 1.45)| 1.35 (1.13 1.60)
0:_8H Q1 1 1 1
Q2 | 099 (091 1.07) 1.34 (1.21 1.49)| 1.22 (1.07 1.39)
Q3 | 094 (0.85 1.04) 1.10 (0.96 1.25) 1.26 (1.08 1.47)
Q4 | 1.09 (097 1.23) 1.26 (1.09 1.46)| 1.43 (1.20 1.71)
CO | Q1 1 1 1
Q2 | 099 (091 1.07) 1.32 (1.191.48)] 1.19 (1.04 1.37)
Q3 | 0.95 (0.85 1.05) 1.09 (0.96 1.25) 1.26 (1.07 1.47)
Q4 | 1.05 (093 1.19) 1.24 (1.07 1.44)| 1.38 (1.16 1.65)
SO | Q1 1 1 1
Q2 | 0.91(0.840.98)] 1.25(1.121.39)] 1.11 (0.97 1.26)
Q3 | 0.82(0.74 0.92)[ 0.95 (0.83 1.08) 1.08 (0.92 1.26)
Q4 | 0.87(0.770.99) 1.02 (0.87 1.19) 1.10 (0.92 1.32)
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3 S5 YAk A(CO) 7] =3 =4 JIAV)E
Cognitive Daily life Social activities
Vb, a?i(;lte ggﬁ; Decline interference interference
OR 9% CL | OR 9% CL | OR 95% CL
CO |PMys5| Q1 1 1 1
Q2 | 0.86(0.810.91)] 1.04 (0.96 1.12) 0.98 (0.89 1.09)
Q3 | 0.91 (0.86 0.97)] 1.09 (0.99 1.19) 1.11 (0.99 1.25)
Q4 | 0.91 (0.850.98)] 0.98 (0.89 1.08) 0.93 (0.82 1.05)
PMy| Q1 1 1 1
Q2 | 0.89(0.850.94) 1.07 (0.99 1.16) 1.00 (0.90 1.11)
Q3 | 097 (091 1.03) 1.11 (1.02 1.22)| 1.12 (1.00 1.26)
Q4 | 0.97 (090 1.03) 0.99 (0.90 1.09) 0.92 (0.81 1.04)
0:_8H Q1 1 1 1
Q2 | 0.88(0.840.93)[ 1.06 (0.98 1.14) 0.98 (0.88 1.09)
Q3 | 0.95 (090 1.01) 1.11(1.02 1.21)] 1.13 (1.00 1.26)
Q4 | 096 (090 1.03) 1.01 (0.92 1.11)] 0.96 (0.85 1.08)
NO; | Q1 1 1 1
Q2 | 0.89(0.840.94)[ 1.01 (0.94 1.10) 0.96 (0.86 1.07)
Q3 | 096 (090 1.02) 1.04 (0.95 1.13) 1.07 (0.95 1.20)
Q4 | 096 (090 1.03) 0.94 (0.85 1.03) 0.87 (0.77 1.00)
SO | Q1 1 1 1
Q2 | 0.86(0.810.91) 1.02 (0.94 1.10) 0.95 (0.86 1.06)
Q3 | 0.95 (0.89 1.00) 1.09 (1.00 1.19) 1.11 (0.99 1.25)
Q4 | 0.92 (0.86 0.99)] 0.92 (0.83 1.01) 0.85 (0.75 0.97)
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=7

=E FHE A7

-

Cognitive Daily life Social activities
Vb, 3(1:‘121‘[3 ggﬁ; Decline interference interference
OR 9% CL | OR 9% CL | OR 95% CL
SO, |PMys5| Q1 1 1 1
Q2 | 1.35(1.251.46)| 1.34 (1.21 1.49)| 1.52 (1.32 1.74)
Q3 | 1.20 (1.11 1.30) 1.44 (1.29 1.61)| 1.55 (1.351.77)
Q4 | 1.29 (1.17 1.43)| 1.48 (1.30 1.69)| 1.61 (1.37 1.89)
PMy| Q1 1 1 1
Q2 | 1.41(1.31 1.52) 1.39 (1.26 1.54)| 1.51 (1.331.73)
Q3 | 1.24 (1.151.35) 1.42 (1.28 1.59)| 1.50 (1.31 1.72)
Q4 | 1.36 (1.23 1.50)| 1.51 (1.321.72)] 1.58 (1.35 1.85)
0:_8H Q1 1 1 1
Q2 | 1.37(1.27 1.47)| 1.35(1.22 1.49)| 1.47 (1.29 1.68)
Q3 | 1.23(1.14 1.34) 1.43 (1.28 1.59)| 1.53 (1.33 1.75)
Q4 | 1.37(1.24 1.51) 1.49 (1.31 1.70)| 1.64 (1.40 1.93)
NO; | Q1 1 1 1
Q2 | 1.42(1.32 1.54) 1.37 (1.23 1.51) 1.48 (1.29 1.69)
Q3 | 1.28 (1.17 1.39)| 1.49 (1.33 1.67)] 1.50 (1.30 1.73)
Q4 | 1.40 (1.26 1.55)| 1.51 (1.32 1.74)| 1.53 (1.30 1.81)
CO | Q1 1 1 1
Q2 | 1.44 (1.331.55)| 1.41 (1.27 1.56)| 1.58 (1.38 1.80)
Q3 | 1.28(1.181.39)| 1.53 (1.371.72)| 1.66 (1.44 1.91)
Q4 | 1.40 (1.26 1.55)| 1.59 (1.39 1.82)| 1.74 (1.47 2.05)
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Abstract

Long-term Exposure to
Fine particulate matter air pollution and
Subjective Cognitive function using
Community Health Survey data in Korea

Seul Goo
Department of Biostatistics and Epidemiology
The Graduate School of Public Health

Seoul National University

Background: More than 90% of the world's population is exposed to
harmful levels of air pollution that exceed World Health
Organization(WHO) air quality guidelines. Fine particulate matter
among air pollutants can reach the central nervous system due to its
small size, which is especially likely to have neurobehavioral effects.
Despite the fact that particles of air pollutant absorbed through the
respiratory system can have a harmful effect on the nervous system
as they travel along the bloodstream, domestic research on cognitive

decline caused by air pollution exposure is hard to find.
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Objectives: Nervous disorders such as cognitive decline and dementia
occur through the interaction of long-term and complex factors.
Therefore, in this study, we look at the difference between long—term
air pollution exposure and the risk of cognitive decline, to find out
the impact of long-term exposure to air pollution on subjective

cognitive function.

Methods: The air pollution exposure assessment was based on the
city, county, and district where the air pollution monitoring station is
located, and the average annual air pollution concentration of the
previous year was 200. In this study, subjects aged 40 or older who
participated in the Korea Disease Control and Prevention Agency’s
community health survey from 2018 to 2019 were selected as analysis
subjects. A total of 224,570 people were finally selected by matching
air pollution monitoring station and community health survey data
and multi-level logistic analysis was conducted to determine factors

affecting cognitive decline.

Results: According to the correlation between long-term exposure to
air pollution and subjective cognitive function, the higher the exposure
of fine particulate matter (PM2.5) and sulfur dioxide (SO2), the greater
the risk of cognitive decline. Ozone (0O3) showed a correlation in
cognitive decline, and nitrogen dioxide (NO2) showed an increased

risk of social activities interference as the exposure concentration
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increases. Meanwhile, fine particulate matter (PM10) and carbon
monoxide (CO) showed no significant association. Based on QI, the
group with the lowest fine particulate matter (PM2.5), Q2's cognitive
decline experience OR (Odds ratio) increased 1.12 (95% CI: 1.05, 1.19),
Q3’s OR 1.19 (95% CI: 1.11, 1.27), and Q4's OR increased 1.22 (95%
CI: 1.13, 1.31). In the detailed question Daily life interference variable,
Q2 showed a significant increase in Daily life interference OR 1.16(95% CI:
1.06, 1.27) and Q3's OR was 112 (95% CI. 1.02, 1.23), and sulfur
dioxide (SO2) showed a significant increase in cognitive decline, Daily

life interference and Social activities interference.

Conclusion: This is the first research in Korea to study the link
between long-term exposure to air pollution and cognitive decline.
Environmental factors, including exposure to air pollution, are
modifiable risk factors for cognitive decline, which can delay the
timing of development or prevent disease. It is hoped that this study
will be used as a basis for policy making to reduce the deepening
situation of health inequality caused by modifiable environmental

factors.

keywords : ar pollution, particulate matter, PM,s, Cognitive disorder,
Dementia, Alzheimer’s disease
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