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: WHO estimates that around 7 million people die every year

from exposure to fine particles in polluted air that lead
to acute and chronic diseases. Gender differences in airway
pathogenesis can be characterized as airway structure,
immunological, environmental exposure and sociocultural
determinants. Previous studies also indicated that people
living in high greenness areas have lower risk of chronic
diseases and mortality rate. Therefore, the effects of air
pollutants and greenness on respiratory health should be



explored among different genders to clarify mechanisms in
males and females.

We collected data of Normalized Difference Vegetation
Index(NDVI) from NASA and air pollutants (PM2.5 ~PM10 -

NO2 ~ NOX ~ 03), temperature, humidity and rainfall from air
monitoring stations of EPA of 2014~2019. The population
density, road types, temples and night markets also were
collected. We also recruited 914 doctor-diagnosed asthmatic
patients from Chang-Gung Memorial Hospitals from 2014 to
2019. We analyzed 440 patients whose residential address
was within 3 km from the air quality monitoring stations
after excluding cases with missing data. We also apply
geographic Information System (GIS), land use regression
model to explore the effects of air pollution on asthma
health effect among genders.

We found that the significant associations between the
greenness (NDVI) and different air pollutants levels. There
are negative associations between greenness and the levels
of PM2.5 and PMI0 within buffer 500 meters away from home.
The greenness also significant decreased the levels of
PM2.5, PM10, NO2 and NOX within buffers from 500 to 2000
meters away from home.

The 440 asthma patients were 178 males and 262 females.
After adjusting for potential confounding factors, the use
of inhaled corticosteroids history, and the use of oral
corticosteroids history, the quartile distributions of NDVI
significantly increased FEV1 (P=0.022) and FVC(P=0.089) in
females, however, we did not have significant findings in
males. The greenness also significant decreased

FEV1(P=0. 058), FVC(P=0.037) and FEV3(P=0.036) within
buffers from 100 to 2000 meters away from home.

We also found that seasonal average concentrations of PMI0
as estimated by LUR model increased in 10 ©g/m3, and
negative associations also being found for FEVI(L) -0.039
(95% CI:-0.063, -0.015), post_FEV1% -1.282 (95% CI:-2.222,
-0. 343), FVC(L)-0.046 (95% CI:-0.074, -0.018), and
post_FEV1% -1.175 (95% CI:-2.007, -0.344) respectively in
females. We also observed that PM2.5 increased in 5 g/m3
decreased FEV1 and FVC in females, however, not similar
findings in males.

In the present study, we found that greenness (NDVI) may
reduce the levels of air pollutants. In gender-specific
analysis, seasonal average concentrations of PM2.5 and
PM10, were negatively associated with lung function in
females, but not in males. The information will be helpful
in promotion of public health and air pollution policy
among genders.



# > M4 @ sex-difference, NDVI, greenness, land use regression, air
pollutants, lung function
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WHO estimates that around 7 million people die every year from exposure to fine
particles in polluted air that lead to acute and chronic diseases. Gender differences in
airway pathogenesis can be characterized as airway structure, immunological,
environmental exposure and sociocultural determinants. Previous studies also indicated
that people living in high greenness areas have lower risk of chronic diseases and
mortality rate. Therefore, the effects of air pollutants and greenness on respiratory
health should be explored among different genders to clarify mechanisms in males and
females.

We collected data of Normalized Difference Vegetation Index(NDVI) from NASA and
air pollutants (PMzs ~ PMio ~ NO2 ~ NOx ~ O3), temperature, humidity and rainfall from
air monitoring stations of EPA of 2014~2019. The population density, road types, temples
and night markets also were collected. We also recruited 914 doctor-diagnosed
asthmatic patients from Chang-Gung Memorial Hospitals from 2014 to 2019. We
analyzed 440 patients whose residential address was within 3 km from the air quality
monitoring stations after excluding cases with missing data. We also apply geographic
Information System (GIS), land use regression model to explore the effects of air pollution
on asthma health effect among genders.

We found that the significant associations between the greenness (NDVI) and
different air pollutants levels. There are negative associations between greenness and
the levels of PMa.s and PMio within buffer 500 meters away from home. The greenness
also significant decreased the levels of PM3.5, PM10, NO2 and NOx within buffers from 500
to 2000 meters away from home.

The 440 asthma patients were 178 males and 262 females. After adjusting for
potential confounding factors, the use of inhaled corticosteroids history, and the use of
oral corticosteroids history, the quartile distributions of NDVI significantly increased FEV1
(P=0.022) and FVC(P=0.089) in females, however, we did not have significant findings in
males. The greenness also significant decreased FEVi(P=0.058), FVC(P=0.037) and
FEV3(P=0.036) within buffers from 100 to 2000 meters away from home.

We also found that seasonal average concentrations of PMo as estimated by LUR
model increased in 10 ug/m3, and negative associations also being found for FEVi(L) -
0.039 (95% CI:-0.063, -0.015), post_FEV1% -1.282 (95% Cl:-2.222, -0.343), FVC(L)-0.046
(95% Cl:-0.074, -0.018), and post_FEV1% -1.175 (95% Cl:-2.007, -0.344) respectively in
females. We also observed that PM,s increased in 5ug/m3 decreased FEV; and FVC in
females, however, not similar findings in males.

In the present study, we found that greenness (NDVI) may reduce the levels of air
pollutants. In gender-specific analysis, seasonal average concentrations of PM,s and
PM1o, were negatively associated with lung function in females, but not in males. The

information will be helpful in promotion of public health and air pollution policy among

v



genders.

Key words: sex-difference, NDVI, greenness, land use regression, air pollutants, lung

function
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B LRI R —ﬂ»ﬁ@%xz@zw@wl HENEEEY S VR

BIIEINA € ¥ B3 4r s R>1% (b)> w M 4eip P (c)H & PRI & L5 R
(d)¥ ok Trdic ] % 38 (8 8 * § — 2 R Bk (leave one-out cross validation; LOOCV)i& {7 fi=
N T EN (S R2 B S R2 22 1543 £ (Root mean square error, RMSE £ ETT?

iyt o F R L (IDW) :IDW HE B €A%+ » AR T HR R B> I ¥ SEF RS B o R
gﬁm@%yhgﬁﬁﬁ%z@%@&W§%ﬁE%’ﬁfﬁfﬁJﬁ T B

B
B °

2.6 B3t A 44

#rjpr otk fet S RO REN O AT B RETRE TS 0 B3 URES o A
Feer AR BE M T AU ARBE BRI AR R ERE LI F A ER PR T K
EARRERA 5w & (quartile) - FI* SpEAF fF e FES > WEdpdo 7 kT 0t
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> FESIER B LA FREEEOR Y { A T JRA TR f FFHETFF 2
o BlE R R E R e & d(quartile) $3¢ ¥ 'Fi—%i”* R A RSlEESR TS T LA S
ey 5 TP FF T EESE A 7100, 250, 500,...%2 2000 = 2 cfedx B E R AT R R R
SRR e 0 3 A dw BEHCGC(LUR #03) 5o 2 £ (Kriging) % & ﬁﬁéﬁfﬁ‘a‘ (IDW) #1732
ZHRBAE ABFETEFF 2 A B AT T LB kK O PM25 0 PM10 & &
¥ 3 G e o Rt 2 B endp B (G dicfe 959651 1 T BP(9596C1 ) #7F A 7321 * ArcGIS
(ArcMap, version 10.5; ESRI Inc., Redlands, CA, USA) and SAS software (version 9.4; SAS Institute

Inc.):& {7 o

3. % Bt

BARBREREZ 77 Lk s ir

ARG AR T 2014 £ 3 02019 EREEORSI FEERIHER R ER A T 2 F T 3040
Table1l % Figurel + A 45 % %7 12 B T pl=k¢07% 575 % > NO » NO2 » NOX » 03 » PM10
v PM2.5 enF & T 3ok B o A g I i‘ir’a;ﬁéfix,ért 03 14 ¢k » NO » NO2 » NOX » PM10
TrPM25 g ST R ¥ 1 Fenbo§ 3 258 %57 03 H LA AF 0 PMIO
v PM2.5 e & 44 T 350k & 4o Figure2 &2 3 -

ERBEFRETF A4S ERIPMIE

FrRE3 R REIRE LA TFALE TN > AL R500 = p ik
R & PM2.5 -~ PM10 7 % ¥ § 49 B (r=-0.89, p=0.031; r=-0.106, p=0.043) » * *} » “F F {8 4%
B F R H{ 4o 7 PM2.5 ~ PM10 ~ NO ~ NO2 ~ NOX #8F P/ B cisc & -7 > 420 732 I 5E4E
(7500 2 % 3 2000 = & P )07 BB TG GOk 5 455 43T NO ~ NO2 ~ NOx § {
B ¥ ch T %% 25 (Table 2) o

Ar B
2014 4 1" 3 2019 4 11" A P42 57 GF L LU0 014 bl R F - #of A&
KRBT AL 0 2 P AL PRE R BB IR ] AP AT 440 BIEFE B
A h BfEZ F FEERE3 222 0 > Table3 87 7 A7 A ¥ehd v B4 jc - 440 ¢
= ﬁ.‘kml oE G 531k > HY 178 ] ¥ e 262 |~ 1 o § eI 35 BMI 5 25.8
kg/m2 s 4 7T 2 BMI 5 25.5kg/m2 > P=0.008 - ¥ 'lél_vk’iﬂ £ ;ﬁ‘]j S B IVAN B
B o M g dR o 4o FEVL 0 FVC i 0 FEVE ® &7 {47 BE¥F R F > & FEVI%
FVC% > % FEV1/FVC P H % |4 di g o
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Rt 2 47-3 REERNE S TIORA R EREWH N M %

ARG P R REEAS K ATT0178 £ F R 262 L4 MM | K A 2w A = (quartile)
EAFAAMFEFF 2 CRE AL FHABRLE R Lo A F R AT R
BEEF_100 2 ¢ SEF AR F B A% (Q4)4H>T FEVL (P=0.022)% FVC(P=0.089)7% &f ¥ cri
4v > B FERS500, 750, 1000 = % ek B E RARB (Q4)H H it s BF o RAEHEFLR o
e 49 EXRIRS P& & ¥ ehg, & (Tabledand5) o gt “h AV iy 3R> A B A 7100 2 250 =

SHE AR E R L e % 2 T (4 (Table6)e @ ¥ Mg F EAEAX:E(d 100 2 ¢ I 2000
20N ) 0§ 4y e FEVI(P=0.058) ~ FVC(P=0.037)% FEV3(P=0.036)3%} A ¥ ik
AR o A AT P& Ap F 93 I (Table 6-9 and Figure 4-5) o 2 $430 3% YR ’F%V%’ LY - I
AR LR IR RBEFFR

<

Ruit A -FEPTHLF AP REEHHNON G

AEG Y RPEEEA K AT T F A SRR AT LURKA - 22 IDW fri 2
BEAGE > NFEAFTEETBTF IR EF o A fow Ldp ik % (Table
10-11) > & FEE WLl 7 KT o for kT FERIT Y 0 S 8 B
FLNE R CRA TR X EFT R FRER FA AT

SRR FEFF 2 0 RE A QA TR ARBRLE R T S0 21 E Rl

ez FTIkR > Rypthnl sk A5 58% 0 F I PMI0 &2 55 i I AP - PM10
% 3 v 10ug/m3 » £ FEV1 ~ FVC ~ FEVI%Z FVC%E LA ¥ f Ap M - i §F R #c(95% 1% 4f %

)4 %)% FEV1 % -0.039 (95% C1:-0.063,-0.015) ~post_FEV1% % -1.282 (95% Cl:-2.222,-0.343)~
FVC % -0.046(95% Cl:-0.074,-0.018) ~ §= FVC% & -1.175(95% Cl:-2.007,-0.344) ; fz PM10 £
7 pE s Pl B F AP B o LUR, IDW 27 Kriging $073] 2 3 eh % & 14 T 35 PM2.5 % & H 4c
5ug/m3 27 % |+ FEV1 » FVC "% A % 4p B (Table 10-11) -

A48 L

AT R ER T REFFEEERBEFAFE IR LE AR E R (Normalized
Difference Vegetation Index, NDVI) > 11 % % % 5 4 mziﬁ ST rER ki 3 ® 1 LUR
WA T E S F]Hb'“ri‘iijlé’ﬁfﬁ* FFALAEBEE I N FET OEE AT FT NG e
ERAVOR G0 b e BELF Y T AP REEAR13] e £ F o A A ER R R RERA
FRACERE[14]o AP R* DWri 2 £72 R E 2 FHE &7 L Hulit ok
AT FIE I G PMio fr PMas chE &2 Tk R » A5 X B RF EF 2 b o dt
w47 e o NP RA B PMp fr PMas e @ Tk R et st o0 & f ApBE -
Ra ¥ BRI BEFR
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4% % £ B (Greenness)£? i B »c 2 4p BE |+

AP TR REF AR E R e PM25 * PMio » NO » NO; ~ NOx 35 % " &7
i § HA) 0 MO R P EERE(A 500 2 € 3 2000 2 € N )T U ELE TG R & o if
R R L RS kAR wéﬁ%%% £ B e ﬂm,gaﬁ#n¢¢%ﬁﬁbwﬁ¢h§
P TURELTFIIL ENLF P L5 RIS ACE N0 SO X S F 54 H(28) -

B S s A T E R BIEFC100 2 EF AR ERF 2w A
4t (quartile, Q4)¥+>* % 5 iy FEV1 (P=0.022)% FVC(P=0.089)7 & ¥ thf 4 » ¥ ¥ 4 RyEdp
500, 750, 1000 = = cifa 4 B 2 R 5§ & = (Q4)e% 4 iv» e > L A X R F
Mg & o SEE NIRRT B —P"A}ﬁ 0.5-20 }%;’ri‘ 1—}%’% /'ﬁ“"F o MR R B
MIgE B2 B RIGIT A e 2 1 55 A2 4P Fgg ) L}IFL/EL FIFIT 2-5 0 2 Fehirfow ¥ e ¥ o
FRMERTREFLL M 75 A5 S RET BB AMA KA e AT
YR At AT - R LB )J’;‘:,m;? 4(29) 0 — A RFTF L 15 E L u A
R B F AT (0-5 )& Fd4(6-10 ) ehf s i 2 0 4 B EL6948 g 1711 i
& NDVIE {7447 > g % Biom H 4e 5 = & = NDVI ¢ 5 > f = & 2 b "& 0.96(0.93-0.99)% >
ARSEE R TR B AR S g O F vk ek 'R (30) 0 12 E RS R A iwﬁiﬁﬁv\%‘?
108,630 i~ ¥+ 2000-2008 & 8604 (=5 % » & &4 & E A (NDV)F A » B % F R
FIHT AR § b B 2 FBF PON LR A R B e Hh T R LE G A
$m”*ﬁ%&%ﬁ“‘ﬁﬁﬁﬁéﬁ\%@i%ﬁ%uiﬁﬁbﬁéﬁa’ﬂ&?u@
M 7e = 5 (2) e

Forh g e A T A'\“;‘q' # 4§ 74 (eosinophilic asthma, type 2 asthma) % ,ibv%’ # %

T

4 ¥ *% (Non-eosinophilic asthma, type 2-low asthma)[19,20] > “” NG e ‘“" P n IRiE B
PR E v Mo T E VA AR enioR 8 E[21,22] "* Floidt g L RARRG &
TH2 S EF &% IL4, IL-5 % IL-13 iF* "ﬁ BE[19] > B3 F‘Ti;}ﬂ ».ﬁ_/&“’% it o IRiEF
ﬁf? vh &by BE[23-25]0 P v e R o ALKk B Ak BV R Gk (PM2.5~PM10)

FRFARPENSA LM e FEF L FEERS BF RS & TR A
BT M A~ Frdr 47 E R R RE S EEN I F S AP OB ESY AR
#26-31] -

AT P 0 A I BT PMuo T & A 11 2 L B FEV, fr FVC " K B o ¥
2 AP L B IR PMos & &2 FEVL 2 [ cBf B3 o %?'&mp?f]’?ﬁ'ﬂ fe R F E Upie
s B F R R R VoA AR A R B E R R F|[32] o ARy S dp
AP IR IR AL TR L 2T A AP R ek BB s en R F1[33,34] ¢ (28

LR ¥ - BRFIELSBARS R A T REF AR EXFIRAR S F F
""f"f“i% T LT B &ff*#”%‘”} % F BACR o Kreutzer £ A L T 5 4
E R T [18] B R F AT PR A FEOFRE- H AT e

BBA L)
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AFTRle g AP g Rt EARRER 2 FF AP E LUR B3] 0]
Bp S AP %R H 00 gD bk Ao ptib A g £ Fier b1

FEOHACE AR GREAPOEET AR TIHE
HoihAE WURBE] c Bt > AP Bapn kG BA AR B3 F g1 iTe hk
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AELFABREIAT FACAPHERREIRE ZFALER AR SRS
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Table 1. The distributions of normalized difference vegetation index (NDVI) in asthma patients.

N Above by Below by

Variable Meanzsd Median Q1 Q3 median(N) median(N)
Normalized Difference
Vegetation Index
NDVI 2000 440 0.248+0.065 0.231 0.203 0.273 239 201
NDVI 1750 440 0.244+0.066 0.224 0.199 0.270 239 201
NDVI 1500 440 0.244+0.066 0.224 0.199 0.270 239 201
NDVI 1250 440 0.233+0.068 0.215 0.186 0.262 239 201
NDVI 1000 440 0.227+0.069 0.211 0.178  0.258 235 205
NDVI 750 440 0.221£0.071 0.205 0.170  0.253 231 209
NDVI 500 440 0.212+0.072 0.197 0.163 0.242 227 213
NDVI 250 440 0.197+0.076 0.184 0.152 0.225 228 212

NDVI 100 440 0.190+£0.076  0.178 0.142 0.222 224 216
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Table 2. Descriptive analysis of air pollutants in different season, 2014 to 2019.

Autumn

Winter

Mean+SD (Min-Max)

Mean=SD (Min-Max)

ANOVA

P-value

Spring Summer
Pollutant
Mean+SD (Min-Max) Mean+SD (Min-Max)
NO (ppb) 3.2+1.2(1.0-6.6) 3.2+1.2(0.9-6.7)
NO2 (ppb) 15.8+4.0(6.2-23.8) 10.2+£3.0(3.1-15.3)
NOX (ppb) 19.0+£5.2(7.8-29.7) 13.4+4.1(4.2-21.0)
O3 (ppb) 41.8425.7(17.4-112.9) 21.0+£3.2(5.6-28.3)

PMIO (ug/m®)  55.5+11.1(33.6-80.3)  30.5+6.8(20.3-44.3)

PM2.5 (ng/m®)  25.743.9(15.0-34.6)

10.7+£2.2(5.0-16.0)

2.7+1.1(0.9-5.9)
16.0+4.2(6.1-23.6)
18.7+5.1(7.5-29.5)

35.9+4.4(21.8-47.0)

61.0+9.5(40.0-80.3)

27.9+3.7(19.6-38.0)

5.0+2.1(1.3-10.4)
23.145.4(8.3-33.6)
28.147.3(10.3-43.8)
26.6+3.3(17.9-33.9)
81.0+15.3(48.6-114.3)

40.5+5.6(22.3-51.6)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

*a: Spring, b: Summer, ¢: Autumn, d: Winter
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Table 2. The associations between greenness (NDVI) and the levels and air pollutants in different buffers

NDVI
TS PHEE( Buffer/y ) 100M 250M  500M 750M 1000M 1250M 1500M 1750 M 2000 M
THEBAREL -.003 -.016 -089  -.044 013 013 -.006 048 013
PM2 5
BEM (HR) 961 .790 .031 454 .820 .820 914 415 0.820
THEBAREL -.008 -.008 -106  -.063 -.043 -.043 -.039 -.005 -.043
PM10
BEM (HR) .889 .895 .043 283 464 464 511 932 464
THEZE 112 -064  -1977 -1967 -2377  -2377 -229" -1957 -2377
NO
FEM (HR) .058 276 .001 .001 .000 .000 .000 .001 .000
Spearman's rho
THE{HE -.139" -086  -224 -2267° -253"  -253% 2277 -2007 -253"
NO2
FEM (HR) .018 145 .000 .000 .000 .000 .000 .001 .000
THE{ZE -.140" -082  -222 2277 -260  -2607 -234  -2077 -260
NOx
FEM (HR) .017 163 .000 .000 .000 .000 .000 .000 .000
THEBEREL 087 023 089 1227 1307 1307 148" 102 130"
03
FEM (HR) 139 .696 131 .038 .028 .028 .012 .084 .028

The correlations were tested by Spearman's correlation (rs)

*P<0.05, **P<0.01
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Table 3. Demographic characteristics in asthma patients.

Variable All Male Female

(n=440) (n=178) (n=262) p-value
Age (years, Mean+SD) 53.1+14.7 51.9+15.8 53.8+13.9 0.061
BMI (kg/m?, Mean+SD) 25.6x4.5 25.8+4.0 25.5+4.9 0.008
Smoking, n (%) <0.001
Never 393 (89.5%) 135 (76.3%) 258 (98.5%)
Former and Current 46 (10.5%) 42 (23.7%) 4 (1.5%)
Alcohol consumption, n (%) <0.001
Never 423 (96.1%) 164 (92.1%) 259 (98.9%)
Former and Current 17 (3.9%) 14 (7.9%) 3 (1.1%)
Regular physical activity, n (%) 256 (58.2%) 116 (65.2%) 140 (53.4%) 0.014
Home environment characteristics
Pet exposure, n (%) 128 (29.1%)  52(29.2%) 76 (29.0%) 0.963
Cockroach exposure, n (%) 279 (63.4%) 113 (63.5%) 166 (63.4%) 0.979
Use of air conditioner in summer, n (%) 391 (88.9%) 156 (87.6%) 235 (89.7%) 0.501
Use of dehumidifier, n (%) 92 (20.9%) 37 (20.8%) 55 (21.0%) 0.958
Use of anti-dust mite bedding, n (%) 71 (16.1%) 24 (13.5%) 47 (17.9%) 0.212
Lung Function Markers
FEV1 (L) 2.40+0.78 2.92+0.80 2.07+0.60 <.0001
FEV1 (% predicted) 91.40+16.42  89.70+15.40 92.52+17.10 0.086
FVC (L) 3.00+0.92 3.73+0.80 2.58+0.60 <.0001
FVC (% predicted) 95.40+14.38 92.90+12.60  97.09+15.30 0.002
FEVIFVC (L) 79.30£8.20 78.20+8.40 80.04+8.00 0.027
FEV3 (L) 3.20+5.11 3.54£1.00 2.88+6.60 0.155
FEVe (L) 2.90+0.82 3.45+0.80 2.58+0.60 <.0001
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Table 4. The association between seasonal average NDVI, lung function and inflammation index in different buffer among females (100m~1250m).

Females

100m buffer
B (95% CI)

250m buffer
B (95% CI)

500m buffer
B (95% CI)

750m buffer
B (95% CI)

1000m buffer
B (95% CI)

1250m buffer
B (95% CI)

FEV1 (%)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend
FVC (%)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend
FEV6(L)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend
FEV1/FVC (L)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend

-1.303( -6.158,3.552)
0.103( -4.444,4.649)
1.691( -3.09,6.471)
0.022

-1.988( -6.157,2.181)
-0.256( -4.164,3.652)
2.6(-1.502,6.702)

0.089

-0.078( -0.319,0.163)

0.041( -0.214,0.296)

0.052( -0.191,0.296)
0.85

-0.842( -2.874,1.189)

0.794( -1.109,2.696)

-0.243(-2.252,1.767)
0.764

1.194( -3.583,5.97)
0.493( -4.19,5.176)
0.607( -4.162,5.377)

0.43

0.593(-3.514,4.7)

0.205(-3.821,4.23)

1.291( -2.806,5.389)
0.563

0.108( -0.132,0.348)

-0.187( -0.458,0.085)

0.133( -0.125,0.392)
0.955

-0.65( -2.645,1.345)

0.735( -1.236,2.705)

-0.176( -2.171,1.819)
0.781

-1.648( -6.317,3.021)
-1.013(-5.724,3.698)
3.2(-1.608,8.007)

0.256

-2.064( -6.073,1.946)
-0.765( -4.815,3.285)
4.311( 0.195,8.426)

0.21

0.022( -0.219,0.263)

-0.059( -0.32,0.203)

0.17(-0.087,0.427)
0.56

-0.514( -2.466,1.437)
-0.194( -2.176,1.788)
-0.231(-2.248,1.787)

0.401

-0.41( -5.144,4.325)
2.151( -6.725,2.423)
2.23(-2.732,7.192)

0.592

-0.599( -4.669,3.471)

-2.089( -6.019,1.842)

3.571(-0.681,7.822)
0.497

0.076( -0.162,0.313)
-0.037( -0.287,0.213)
0.06( -0.205,0.325)

0.916

-0.945( -2.924,1.035)
0.186( -1.739,2.11)
-0.483( -2.564,1.598)

0.734

-0.723(-2.674,1.227)
-0.718( -2.642,1.206)
0.072( -2.023,2.167)

0.814(-3.84,5.467)  1.433(-3.137,6.004)

-3.617(-8.163,0.928)  -1.805( -6.38,2.769)

2.293(-2.732,7.317)  -0.37(-5.465,4.725)
0.845 0.625

0.229(-3.772,4.23)  0.357(-3.574,4.288)

2.271(-6.185,1.644) -1.249( -5.183,2.684)

2.908(-1.404,7.221)  1.273(-3.105,5.65)
0.654 0.766

0.014( -0.238,0.266)  0.096( -0.15,0.341)

0.003( -0.25,0.256)  -0.019( -0.269,0.231)

0.109( -0.165,0.383)  0.114( -0.156,0.384)
0.393 0.92

-0.653(-2.579,1.272)
0.271( -1.66,2.202)
-0.957(-3.076,1.163)

0.33 0.847

Adjusted for age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids history
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Table 5. The association between seasonal average NDVI, lung function and inflammation index in different buffer among males (100m~1250m).

Males

100m buffer
B (95% CI)

250m buffer
B (95% CI)

500m buffer
B (95% CI)

750m buffer
B (95% CI)

1000m buffer
B (95% CI)

1250m buffer
B (95% CI)

FEV1 (%)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend
FVC (%)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend
FEV6(L)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend
FEV1I/FVC (L)
Quartile 1 (<25%)
Quartile 2 (25%~50%)
Quartile 3 (50%~75%)
Quartile 4 (>75%)
P for trend

-0.346( -4.689,3.997)

-0.414( -5.157,4.328)

-1.853(-6.178,2.471)
0.308

-1.213(-5.047,2.621)

-1.781( -5.966,2.403)

-0.182( -4.008,3.644)
0.561

0.073(-0.282,0.429)

0.153(-0.227,0.532)

-0.271( -0.576,0.034)
0.447

0.682( -1.607,2.97)

0.429( -2.106,2.964)

-1.693( -3.954,0.568)
0.271

1.465( -2.922,5.851)
-2.81(-7.319,1.70)
-1.118( -5.535,3.299)

0.59

-0.942( -4.819,2.935)

-3.233(-7.208,0.742)

0.686( -3.218,4.589)
0.729

0.127( -0.232,0.486)

-0.109( -0.48,0.261)

-0.227(-0.562,0.107)
0.121

2.074(-0.219,4.367)

-0.671( -3.068,1.726)

-1.575( -3.895,0.744)
0.18

1.997( -2.43,6.424)
-3.73(-8.293,0.834)
-1.715( -6.104,2.674)

0.559

-0.799( -4.715,3.117)

-3.647( -7.674,0.379)

0.373( -3.509,4.256)
0.817

-0.002( -0.339,0.336)
-0.17( -0.499,0.159)
-0.229( -0.574,0.116)
0.172

2.072(-0.255,4.4)

-0.781( -3.212,1.65)

-2.011( -4.311,0.288)
0.144

-0.02( -4.469,4.429)
-2.136( -6.809,2.537)
-1.298(-5.563,2.967)

0.591

-1.605( -5.53,2.32)

-2.236(-6.361,1.89)

0.198( -3.573,3.969)
0.494

0( -0.344,0.343)
-0.159( -0.484,0.165)
-0.203( -0.541,0.135)

0.201

0.921( -1.413,3.255)
0.074( -2.41,2.558)
-2.082( -4.313,0.149)
0.157

0.195( -4.434,4.823)
-2.131( -6.836,2.574)
-1.426( -5.645,2.794)

0.524

-0.912( -4.999,3.176)

-1.353(-5.512,2.807)

-0.589( -4.319,3.142)
0.723

0.195( -0.179,0.568)

-0.213(-0.525,0.1)

-0.206( -0.54,0.129)
0.343

0.232(-2.205,2.669)

-0.214( -2.699,2.271)

-1.826( -4.039,0.387)
0.201

0.159( -4.582,4.90)

0.036( -4.741,4.812)

2.211(-6.374,1.951)
0.304

-1.08( -5.266,3.106)

0.644( -3.575,4.863)

-1.327(-5.009,2.355)
0.927

-0.098( -0.464,0.269)

-0.007( -0.341,0.326)

-0.303( -0.623,0.016)
0.527

0.617(-1.889,3.122)

0.067( -2.453,2.586)

-1.91( -4.096,0.276)
0.201

Adjusted for age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids history
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Table 6. The gender-specific association between seasonal average NDVI, lung function and inflammation index in

buffer 100m and 250m.

NDVI in 100m buffer NDVI in 250m buffer

Female Male Female Male
Outcome B (95% CI) B (95% CI) B (95% CI) B (95% CI)
Lung Function
Markers
FEV1 (L) 0.028( -0.023,0.079) 0.017( -0.095,0.06) 0.046( -0.004,0.096) 0.009( -0.08,0.08)
FEV1 (% predicted) 0.954(-1.009,2.917) 0.48( -2.609,1.65) 1.103(-0.831,3.037) 0.014( -2.204,2.176)
FVC (L) 0.042(-0.016,0.101) 0.01( -0.1,0.08) 0.064( 0.006,0.121) 0.008( -0.085,0.1)
FVC (% predicted) 1.317(-0.417,3.051) 0.209( -1.938,1.521) 1.543(-0.163,3.249) 0.143(-1.635,1.921)
FEV1/FVC (L) -0.243(-1.126,0.641) -0.58(-1.723,0.563) -0.296( -1.162,0.57) -0.487( -1.663,0.69)
FEV3 (L) 0.197(-1.016,0.621) 0.01(-0.105,0.126) 0.15(-0.656,0.957) 0.035(-0.083,0.154)
FEVe (L) 0.046( -0.073,0.166) 0.015(-0.165,0.194) 0.043(-0.079,0.165) 0.028(-0.197,0.142)

MMEF25-75% (L)
MMEF25-75% (% predicted)
MEF25% (L)

MEF25% (% predicted)
MEF50% (L)

MEF50% (% predicted)
MEF75% (L)

MEF75% (% predicted)
Inflammation Index
Neutrophil (%)
Lymphocyte (%)
Monocyte (%)
Eosinophil (%)
Basophil (%)

0.001( -0.091,0.09)
0.336( -3.263,2.591)
0.006( -0.052,0.04)
0.58( -3.708,2.547)
0.003( -0.109,0.115)
0.281( -3.315,2.752)
0.022( -0.137,0.181)
0.024( -2.942,2.99)

0.145( -1.045,1.335)
-0.248( -1.34,0.843)
-0.301( -0.8,0.198)
0.081( -0.243,0.405)
-0.012( -0.044,0.021)

0.057( -0.197,0.083)
1.782( -5.49,1.925)
0.026( -0.093,0.042)
2.061(-5.918,1.796)
0.061(-0.238,0.115)
1.488( -5.431,2.455)
0.124( -0.41,0.161)
1.595( -5.566,2.376)

0.348(-1.225,1.921)
-0.277( -1.499,0.946)
0.115( -0.147,0.377)
0.229( -0.302,0.761)
-0.062( -0.169,0.046)

0.024( -0.065,0.113)
0.26( -2.611,3.132)
0.012( -0.033,0.057)
0.265( -2.804,3.334)
0.022( -0.087,0.132)
0.036( -2.94,3.012)
0.024( -0.132,0.18)
0.115( -3.025,2.795)

0.209( -0.963,1.381)
-0.343( -1.418,0.732)
-0.26( -0.752,0.232)
0.067( -0.252,0.386)
-0.003( -0.035,0.029)

0.042( -0.186,0.102)
1.285( -5.101,2.531)
0.013( -0.083,0.056)
1.127( -5.101,2.848)
0.057( -0.239,0.124)
1.351( -5.405,2.703)
0.115( -0.409,0.179)
1.47( -5.553,2.613)

0.628( -0.979,2.235)
-0.505( -1.753,0.74)
0.09( -0.178,0.358)
0.292( -0.246,0.83)
-0.051( -0.16,0.058)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and
the use of oral corticosteroids history
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Table 7. The gender-specific association between seasonal average NDVI quartile, lung function and inflammation index in

buffer 500m and 750m..
NDVI in 500m buffer NDVI in 750m buffer
Female Male Female Male
Outcome B (95% CI) B (95% CI) B (95% CI) B (95% CI)

Lung Function Markers

FEV1 (L)

FEV1 (% predicted)
FVC (L)

FVC (% predicted)
FEV1/FVC (L)
FEV3 (L)

FEVs (L)
MMEF25-75% (L)

MMEF25-75% (% predicted)

MEF25% (L)

MEF25% (% predicted)
MEFs50% (L)

MEF50% (% predicted)
MEF75% (L)

MEF75% (% predicted)
Inflammation Index
Neutrophil (%)
Lymphocyte (%)
Monocyte (%)
Eosinophil (%)
Basophil (%)

0.036( -0.015,0.086)
0.59( -1.377,2.558)
0.05( -0.008,0.109)

0.932( -0.808,2.672)

-0.222( -1.103,0.659)

0.117( -0.708,0.941)

0.002( -0.129,0.134)

0.023(-0.067,0.113)

0.258( -2.661,3.176)
0.016( -0.03,0.062)

0.525( -2.594,3.643)

0.021( -0.091,0.132)

0.038(-2.987,3.063)

0.013( -0.171,0.146)

0.739( -3.695,2.217)

-0.077( -1.257,1.103)
-0.121( -1.204,0.961)
-0.275(-0.77,0.22)
0.093( -0.229,0.415)
0.001( -0.031,0.034)

0.039( -0.042,0.12)
0.713( -1.508,2.934)
0.052( -0.041,0.145)
0.729( -1.073,2.53)
-0.509( -1.7,0.683)
0.086( -0.034,0.205)
0.003( -0.176,0.182)
0.015(-0.161,0.131)
0.785( -4.656,3.085)
0.005( -0.066,0.075)
0.58(-4.61,3.451)
0.031( -0.215,0.154)
1.012( -5.122,3.099)
0.031( -0.329,0.268)
0.632(-4.775,3.511)

0.066( -1.558,1.691)
-0.795( -2.051,0.461)
0.161(-0.109,0.43)
0.204( -0.343,0.75)
-0.075( -0.185,0.035)

0.035( -0.016,0.086)
0.47(-1.516,2.457)
0.045( -0.014,0.104)
0.652( -1.106,2.411)
-0.085( -0.975,0.805)
0.142( -0.683,0.967)
0.018(-0.105,0.141)
0.035( -0.056,0.126)
0.623(-2.323,3.57)
0.019( -0.028,0.066)
0.704( -2.445,3.853)
0.046( -0.067,0.158)
0.688( -2.365,3.742)
0.009( -0.151,0.169)
0.379( -3.366,2.607)

-0.157( -1.358,1.045)
-0.022( -1.125,1.081)
-0.262( -0.766,0.243)
0.052( -0.276,0.38)
0.001( -0.032,0.034)

0.032( -0.046,0.11)
0.595( -1.555,2.745)
0.054( -0.036,0.144)
0.869( -0.872,2.611)
-0.714( -1.864,0.436)
0.104( -0.012,0.22)
0.036( -0.15,0.222)
0.032(-0.173,0.109)
1.279( -5.02,2.462)
0.001( -0.069,0.068)
0.919( -4.817,2.979)
0.057( -0.235,0.121)
1.571( -5.543,2.401)
0.079( -0.368,0.209)
1.235(-5.24,2.77)

0.103( -1.455,1.66)
-0.591( -1.798,0.616)
0.13(-0.129,0.389)
0.052( -0.472,0.577)
-0.072( -0.178,0.034)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use
of oral corticosteroids history
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Table 8. The gender-specific association between seasonal average NDVI quartile, lung function and inflammation index in

buffer 1000m and 1250m.

NDVI in 1000m buffer

NDVI in 1250m buffer

Outcome

Female
B (95% CI)

Male
B (95% CI)

Female
B (95% CI)

Male
B (95% CI)

Lung Function Markers

FEV1 (L)

FEV1 (% predicted)
FVC (L)

FVC (% predicted)
FEV1/ FVC (L)
FEV3 (L)

FEVs (L)
MMEF25-75% (L)

MMEF25-75% (% predicted)

MEF25% (L)

MEF25% (% predicted)
MEF50% (L)

MEF50% (% predicted)
MEF75% (L)

MEF75% (% predicted)
Inflammation Index
Neutrophil (%)
Lymphocyte (%)
Monocyte (%)
Eosinophil (%)
Basophil (%)

0.033( -0.019,0.086)
0.589( -1.447,2.624)
0.043(-0.018,0.103)
0.73(-1.072,2.533)
-0.04( -0.951,0.871)
0.233(-0.608,1.074)
0.03( -0.086,0.147)
0.032( -0.061,0.125)
0.558(-2.457,3.574)
0.02( -0.027,0.068)
0.828( -2.394,4.05)
0.029( -0.086,0.144)
0.317( -2.809,3.443)
0.012(-0.151,0.176)
-0.178( -3.235,2.878)

0.45(-0.772,1.672)
-0.507( -1.628,0.613)
-0.341( -0.854,0.171)
0.006( -0.326,0.338)
-0.013(-0.047,0.02)

0.036( -0.045,0.116)
0.605( -1.605,2.815)
0.056( -0.037,0.148)
0.771(-1.02,2.563)
-0.596( -1.791,0.599)
0.068( -0.052,0.187)
0.016( -0.172,0.204)
0.023( -0.169,0.124)
0.944( -4.83,2.941)
0.001( -0.072,0.07)
0.761( -4.808,3.286)
0.03(-0.215,0.156)
0.951( -5.079,3.177)
0.061( -0.361,0.239)
-1.072( -5.23,3.087)

0.315(-1.281,1.911)
-0.494( -1.732,0.745)
0.055(-0.211,0.321)
-0.187(-0.723,0.348)
-0.072( -0.182,0.038)

0.035( -0.018,0.088)
0.462( -1.58,2.505)
0.05(-0.011,0.111)
0.795( -1.012,2.603)
0.2(-1.111,0.711)
0.246( -0.598,1.09)
0.037(-0.08,0.153)
0.013(-0.08,0.107)
0.016( -3.002,3.034)
0.01(-0.038,0.057)
0.18( -3.045,3.406)
0.015(-0.1,0.13)
0.016( -3.144,3.112)
0.016( -0.18,0.148)
-0.591( -3.649,2.466)

0.517(-0.706,1.74)
-0.523( -1.645,0.599)
-0.315( -0.828,0.198)
-0.035(-0.367,0.296)
-0.016( -0.05,0.017)

0.029( -0.051,0.109)
0.459( -1.731,2.649)
0.05(-0.042,0.142)
0.746( -1.029,2.521)
-0.662( -1.845,0.521)
0.064( -0.056,0.184)
0.021( -0.164,0.207)
0.037( -0.182,0.108)
1.244( -5.09,2.603)
0.011( -0.081,0.059)
1.343( -5.348,2.661)
0.048( -0.231,0.136)
1.272( -5.359,2.814)
0.109( -0.406,0.187)
-1.636( -5.749,2.478)

0.109( -1.469,1.687)
-0.385(-1.61,0.84)
0.078( -0.185,0.341)
-0.138(-0.669,0.393)
-0.059( -0.168,0.05)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the
use of oral corticosteroids history
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Table 9. The gender-specific association between seasonal average NDVI quartile, lung function and inflammation index in buffer

1500m and 2000m.

NDVI in 1500m buffer

Outcome

Female
B (95% CI)

Male
B (95% CI)

Lung Function Markers
FEVI (L)

FEV1 (% predicted)
FVC (L)

FVC (% predicted)
FEV1/FVC (L)

FEV3 (L)

FEV6 (L)
MMEF25-75% (L)
MMEF25-75% (% predicted)
MEF25% (L)
MEF25% (% predicted)
MEF50% (L)

MEF50% (% predicted)
MEF75% (L)

MEF75% (% predicted)
Inflammation Index
Neutrophil (%)
Lymphocyte (%)
Monocyte (%)
Eosinophil (%)
Basophil (%)

0.022(-0.031,0.074)
0.638( -1.389,2.665)
0.029( -0.032,0.09)
0.781( -1.013,2.576)
-0.146( -1.05,0.759)
0.245(-0.591,1.081)
0.027(-0.091,0.146)
0.016( -0.076,0.109)
0.232(-2.764,3.227)
0.014( -0.034,0.061)
0.524( -2.677,3.725)
0.016( -0.098,0.13)
0.174( -2.93,3.279)
0.028( -0.19,0.135)
0.634( -3.669,2.4)

0.67(-0.551,1.891)
-0.556( -1.677,0.566)
-0.151( -0.666,0.363)
-0.117( -0.451,0.216)
-0.027( -0.061,0.007)

0.025( -0.057,0.106)
0.447(-1.791,2.684)
0.042( -0.052,0.136)
0.598( -1.217,2.413)
-0.464( -1.664,0.736)
0.085( -0.036,0.205)
-0.029( -0.222,0.163)
0.027( -0.174,0.119)
0.81( -4.705,3.086)
0.002( -0.069,0.073)
0.261(-4.318,3.797)
0.047(-0.233,0.139)
1.188( -5.323,2.948)
0.112( -0.412,0.188)
1.647( -5.809,2.515)

0.158(-1.496,1.811)
-0.453( -1.736,0.831)
0.052(-0.223,0.328)
-0.078( -0.635,0.48)
-0.043( -0.158,0.072)

NDVI in 2000m buffer
Female Male
B (95% CI) B (95% CI)

0.015( -0.037,0.067)
0.256( -1.756,2.268)
0.017( -0.043,0.078)
0.321( -1.462,2.103)
-0.077(-0.975,0.82)
0.63(-0.192,1.452)
0.003( -0.112,0.118)
0.023( -0.068,0.115)
0.311( -2.661,3.283)
0.024( -0.023,0.071)
0.854( -2.32,4.029)
0.011(-0.103,0.124)
0.096( -3.176,2.984)
0.035( -0.197,0.126)
0.838( -3.848,2.171)

0.597( -0.622,1.817)
-0.465( -1.585,0.655)
-0.178(-0.691,0.336)
-0.098( -0.43,0.234)
-0.021( -0.054,0.013)

0.032( -0.049,0.113)
0.563( -1.668,2.794)
0.044( -0.05,0.138)
0.546( -1.264,2.357)
-0.324( -1.521,0.872)
0.082( -0.037,0.201)
0.006( -0.181,0.169)
0.013( -0.159,0.134)
0.491( -4.374,3.392)
0.006( -0.065,0.076)
0.192( -4.236,3.851)
0.024( -0.209,0.161)
0.761( -4.885,3.364)
0.071( -0.37,0.229)
1.138( -5.29,3.015)

0.16( -1.496,1.816)
-0.492( -1.776,0.793)
0.099( -0.176,0.375)
-0.085( -0.644,0.474)
-0.051( -0.166,0.064)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral

corticosteroids history
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Table 10. The 3gender-speciﬁc association between seasonal average air pollutants concentration, lung function and body composition index. (Continued) —

PMio (10 pg/m’)

Outcome

Male Female
LUR IDW Kriging LUR IDW Kriging
B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI)

Lung Function Markers

FEV1 (L)

FEV1 (% predicted)
FVC (L)

FVC (% predicted)
FEV1/FVC (L)
FEV3 (L)

FEVs (L)
MMEF25-75% (L)

MMEF25-75% (% predicted)

MEF25% (L)
MEF25% (% predicted)
MEFs0% (L)
MEFs0% (% predicted)
MEF75% (L)

-0.023(-0.056,0.01)
-0.435( -1.346,0.475)
-0.032( -0.07,0.006)
-0.528( -1.264,0.209)
-0.006( -0.492,0.481)
-0.027( -0.074,0.020)
0.014( -0.065,0.094)
-0.010( -0.069,0.050)
-0.112( -1.69,1.465)
-0.007( -0.035,0.022)
-0.193( -1.835,1.450)
-0.003( -0.079,0.072)
0.107( -1.569,1.783)
-0.005( -0.127,0.116)
0.031( -1.657,1.720)

0.011( -0.030,0.052)
0.554(-0.570,1.678)
0.020( -0.027,0.068)
0.630( -0.28,1.539)
-0.133( -0.739,0.473)
0.035( -0.026,0.095)
0.062( -0.058,0.182)
0.006( -0.068,0.08)
0.535( -1.430,2.500)
-0.004( -0.04,0.032)
0.176( -1.872,2.223)
0.023( -0.070,0.117)
0.916( -1.168,3.000)
0.012( -0.140,0.163)
0.351( -1.753,2.455)

0.001( -0.038,0.04)
0.273(-0.801,1.348)
0.006( -0.039,0.051)
0.300( -0.572,1.171)
-0.178( -0.758,0.402)
0.019( -0.039,0.078)
0.03( -0.079,0.140)
-0.004( -0.075,0.067)
0.223(-1.66,2.107)
-0.01( -0.044,0.024)
-0.220( -2.181,1.741)
0.013(-0.077,0.103)
0.629( -1.370,2.627)
0.004( -0.141,0.150)
0.201(-1.815,2.216)

-0.039(-0.063,-0.015)* -0.033( -0.061,-0.005)*

-1.282(-2.222,-0.343)* -0.675( -1.774,0.425)

-0.046( -0.074,-0.018)* -0.033( -0.066,-0.001)*
-1.175( -2.007,-0.344)*

-0.164( -0.590,0.261)
0.123( -0.263,0.508)
-0.028( -0.078,0.021)
-0.019( -0.063,0.024)
-0.785( -2.193,0.622)
-0.007( -0.029,0.016)
-0.66( -2.166,0.846)
-0.026( -0.079,0.028)
-0.811( -2.270,0.647)
-0.025(-0.102,0.051)
-0.519( -1.948,0.910)

-0.455(-1.431,0.521)
-0.255( -0.742,0.231)
0.055( -0.392,0.501)
0.002( -0.062,0.066)
-0.033(-0.083,0.017)
-0.923( -2.535,0.688)
-0.013(-0.038,0.013)
-0.665( -2.390,1.060)
-0.042( -0.103,0.019)
-1.028( -2.697,0.642)
-0.021( -0.109,0.067)
-0.247( -1.884,1.391)

-0.038( -0.065,-0.011)*
-0.971( -2.025,0.083)
-0.04( -0.071,-0.008)*
-0.744( -1.680,0.191)
-0.266( -0.735,0.202)
0.061( -0.370,0.493)
-0.024( -0.084,0.036)
-0.038(-0.086,0.01)
-1.151( -2.699,0.396)
-0.014( -0.039,0.010)
-0.863(-2.521,0.795)
-0.050( -0.109,0.009)
-1.283( -2.885,0.320)
-0.042( -0.127,0.042)
-0.686( -2.259,0.888)

*: p<0.05; Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Table 11. The gender-specific association between seasonal average air pollutants concentration, lung function and body composition index. (Continued) —

PM2s5 (5 pg/m3)

Outcome

Male Female
LUR IDW Kriging LUR IDW Kriging
B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI)

Lung Function Markers

FEVi1 (L)

FEV1 (% predicted)
FVC (L)

FVC (% predicted)
FEV1/FVC (L)
FEV3 (L)

FEVs (L)
MMEF25-75% (L)

MMEF25-75% (% predicted)

MEF25% (L)
MEF25% (% predicted)
MEFs0% (L)
MEFs0% (% predicted)
MEF75% (L)
MEF75% (% predicted)

0.023( -0.018,0.063)
0.609( -0.508,1.727)
0.029( -0.018,0.076)
0.449( -0.459,1.357)
-0.091( -0.707,0.524)
0.079( 0.019,0.140)
0.030( -0.069,0.129)
0.004( -0.071,0.080)
0.464( -1.532,2.460)
-0.011( -0.047,0.026)
-0.308( -2.387,1.772)
0.024( -0.071,0.119)
0.748( -1.371,2.867)
0.093( -0.061,0.246)
1.189( -0.940,3.318)

0.024( -0.017,0.065)
0.762(-0.351,1.874)
0.032( -0.015,0.079)
0.726( -0.175,1.628)
-0.071( -0.678,0.535)
0.054( -0.006,0.114)
0.082( -0.021,0.185)
0.023( -0.051,0.097)
0.956( -1.004,2.917)
0.005( -0.031,0.041)
0.567(-1.479,2.612)
0.043(-0.051,0.136)
1.274( -0.805,3.353)
0.062( -0.089,0.213)
0.956( -1.143,3.055)

0.014( -0.026,0.053)
0.458( -0.631,1.548)
0.018( -0.027,0.064)
0.385( -0.499,1.269)
-0.126( -0.719,0.466)
0.038( -0.022,0.097)
0.051( -0.048,0.150)
0.011( -0.061,0.084)
0.610( -1.310,2.531)
-0.003( -0.038,0.032)
0.099( -1.903,2.101)
0.032( -0.060,0.123)
0.963( -1.074,3.000)
0.049( -0.099,0.197)
0.708( -1.347,2.763)

-0.025( -0.051,0.003)
-0.627(-1.615,0.361)
-0.023(-0.052,0.007)
-0.283(-1.161,0.595)
-0.337(-0.774,0.099)
0.061( -0.349,0.471)
-0.024( -0.088,0.040)
-0.021( -0.066,0.024)
-0.693( -2.144,0.757)
-0.007( -0.030,0.016)
-0.530( -2.081,1.022)
-0.029( -0.084,0.026)
-0.842( -2.344,0.660)
-0.054( -0.132,0.025)
-0.990( -2.457,0.476)

-0.025( -0.052,0.003)
-0.335( -1.406,0.737)
-0.025( -0.057,0.007)
-0.164( -1.113,0.786)
-0.179( -0.653,0.295)
0.097( -0.340,0.534)
-0.001( -0.062,0.062)
-0.016( -0.065,0.032)
-0.369( -1.94,1.203)
-0.005( -0.030,0.020)
-0.059( -1.739,1.621)
-0.025( -0.084,0.035)
-0.575(-2.202,1.052)
-0.011( -0.096,0.074)
-0.085( -1.678,1.507)

-0.030( -0.057,-0.003)*

-0.641( -1.684,0.402)

-0.031(-0.063,-0.002)*

-0.450( -1.376,0.475)
-0.207( -0.670,0.255)
0.105( -0.322,0.532)
-0.022( -0.083,0.038)
-0.024( -0.071,0.024)
-0.672(-2.204,0.861)
-0.007(-0.032,0.017)
-0.360( -1.999,1.280)
-0.034( -0.092,0.024)
-0.866( -2.453,0.720)
-0.03(-0.114,0.053)
-0.481( -2.035,1.073)

*: p<0.05; Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.

29



* EPA air quality manitoring site
Scasonal aveage NDVI - Sprng
Value

= High: 8750
Law : 215

= EPA air quality monitoring site
Seasonal aveage NOVT - Summer
Vilue

= High : Wi
Lirg :-1M

* EPA air quality monitoring site
Seasonal aveage NDVI - Avumn Seaunnal avease NOVI - Winter
Value Value

= High: 9219 . High 2 %]
Liva - 1068

Lova ; 515

* EPA air quality monitoring site

Figure 1 - Seasonal average NDVI from 2014 to 2019.
(a)Spring (b)Summer (c)Autumn (d)Winter
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(a)

(a)

Figure 2- Seasonal average PM10(ug/m?) from 2014 to 2019.
Using Kriging interpolation method: (a)Spring (b)Summer (c)Autumn (d)Winter;
Using IDW interpolation method: (a)Spring (b)Summer (c)Autumn (d)Winter.
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Figure 3 - Seasonal average PM2.5(ug/m* from 2014 to 2019.

(ug/m’)

Using Kriging interpolation method: (a)Spring (b)Summer (c)Autumn (d)Winter;
Using IDW interpolation method: (a)Spring (b)Summer (c)Autumn (d)Winter.
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Female

Trend test between lung function and NDVI

] —~ FEV1 (%) P=0.0576 *

T — FVC (%) P=0.0368 *
—- FEV3 (L) P=0.0368 *
~ FEV6 (L) P=0.2431

MMEF25-75% (%) P=0.5008

Lung function

0.0 —TF—"F—F—F+—F—F+—1
0 250 500 750 10001250150017502000

Buffer (meter)

Figure 4. the trend test between NDVI and lung function by different buffers around female patients’ addresses
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Male

Trend test between lung function and NDVI

FEV1 (%) P=0.9768

c —= FVC (%) P=0.5008
% FEV3 (L) P=0.3599
£ FEV6 (L) P=0.4279
“é': - MMEF25-75% (%) P=0.0458 *
-
- 0.0 1= i 1 | | 7 | i

1 250 500 750 10001250150017502000

-0.5- Buffer (meter)

Figure 5. the trend test between NDVI and lung function by different buffers around male patients’ addresses
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