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FHNEE 154 (ambient air pollution )
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KI5 %Y (air pollutants) EIERRIFEHNL
(PM) ~ Z8fb& (NO,) ~ —& AL
(S0,) % - [EFZERMEN TR - Kz

B TR TP BIORT A BR B v gy B e R e R
(stroke) ~ LSS (heart disease) - ffifi

¥ (lung cancer) DI EIFER N (asthma)

TERRYIEMERI S EPRGEBSHR (chronic or
acute respiratory diseases) FYEPE[1] o fRIE

5 A4 fHR% (World Health Organization,

WHO) faHi » B K22 R0 B8 50h

JRU ~ RS ~ iR B s A R A e g 5

IR T 3 A SE LAY 420 8 A [1] » fE5 18

AR FEAS RIS - FEEAR201 7458

RIS EER - KIPM, SFTEERY 6,282

TR A BRI LS (ischemic heart

disease) ~ FRJRE\ ~ [y B8 e FH 28 14 i e

J% (Chronic Obstructive Pulmonary Disease,

COPD) [2] °

TR IR LT - RIE201 65 R

FIEFEE 0 (Institute Health Metric and
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WA BYE AT PFEE FEE PG MUE TRE

Evaluation, IHME ) FItH5$R1T (World
Bank) YIS EREER - IR ZE R 4E
A R AR ME R 52 288 » {2201 34 2 BRAG 1
KRG RS AR I2,250f8 36T
WEELS .11 EE R TTRFI AR (welfare
costs) o T AT a9 SR R AL S 3l Y
AR L S T EEE A EETES (Gross
Domestic Product, GDP) F97.5% » B2 ER%
R = [3]  fE R ERER BB
B AR PM, sH95E T A SR 7,526 » H
A Bl i e B BT = AR 43 1 Ry ¢ BRI
LBEIA > R R - %1426.6% ~ 26.3%
El123.4%[4] °

TH S A A AR BT @R B 3% 68 (Health
Literacy, HL) HYEF : " HREUEFITENFE
B e ARG ELRE B » W s TER
CSOEAE A AT TR SRR A Bk Ay
R 5 [5] - ERERRRERY EE E M nT AR Tt
FEL - (D) TEEEE RS ST - R ERERRE LLL
By SRR BER WU RS » BEIRIR
HELERIR A B ]38 R AE Ry TR LAE g
RABRIREERTT Ry ~ EEEER ~ AR
[5-7] 3 (2)FEBEIS THI, Bl g FR e e g T » it
FRANRE & A 2 RO R FERRT T Ry
REST - RIFEOEEGRAERE B S S8 ~ LB
it EFEREERY 2 767 2 R -

RIGHEEEREE (Environmental Health
Literacy, EHL ) R[I}2HfatEasaE el m b E
(risk communication) FAREARZEZATHE
B HEE HHE R Z - EER=ERIb
2RI RAE N FE L R R HEAERR R - 2 fil R
FRAE[8] o BREEHE R AR AR < ZEME A iR B A
NJE R AE#E (health education ) JHE#E
R DA A BN E R RIS LR » &
& E A R A g — i RE R T AR T R
Ak B B A0 o 0 Y 3R A 2R PR R BR 85
FBITERARREE - R - Bk
A DL N D R FE R0 #1322 40 22 5 75 Gt
FREkRE 9T » EERE ARSI =2
KI5 G R LB K BRI R AR RE SR
[9-13] = (KL » AT H B9 R B E HFRIE
RO B AR 2 S 22 5805 B i a2 TR
FEREME » WAE R A BRI R AR REY
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ALBH o

MR E

AWFFEE B RN R DA A KBTS i
MRS 2 A (5% £ 109-385) -

— BRER
AWFE Ry — 1@ PEIFSE (cross-sectional
study) » DAEHEHIE20-705 0 A R AR Ry
FEMFTRE G o AR S A BGES P BCER
AF o 2019 - =5 H4919,338,629%
AR RGR (2205%) > Hd 159,486,379
£7 531 519,852,2500 22 M Chttps://www.
ris.gov.tw/app/en/3910) - EySERLEEIE
BEAREKHFE » BRARBASER 7
T ¢ ABEE205% L LR AN Z HEA D BORy
19,338,629 A\ Ry RERFRGIT » BER RIS %HIE L
7k#E (a-error=0.05) 1 » FE3% . IR
FERE - HPTRR A e AR i R 1,067 A
(https://www.surveysystem.com/sscalc.htm )

ARWFFERASHTHATIHT AT AT 1 588 A

B3R TEANERISRBEBRERS

TR

ABFTERR B T 2 ARG G
REfIE ) R—HoiES - HFEFRRE -
FEEER 2B WSS
(European Health Literacy Consortium, HLS-
EU) fE20124FLIERENERE (healthcare) -
B THRG (disease prevention) Ef#FR{E
#£ (health promotion) AYEE » FEHCHS
(access) ~ [fi# (understand) ~ F¥fli/fE
(appraise) FIFER] Capply) fREFHRZEER
) PP 18] T 1) e 28 A Y 1 2% R e 71 55 e
T - HEZ AP R B RIFAIE UL
[14] « SRRz T IMERI5 G BEERRER
£ HEF32E - HE - EIMERTT GG
AE247E (FH—) BEECARERISHE -

FH A s B RSB RE R T E K1 IEH
%7t » BE MR H U E K 09 e 1 AT HE
W {E AKIZE (personal determinants)
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&R R BEREESE ) BRERE
(situational determinants ) BIZOAETEARDL ~
& SCRE 5 DU &R RIZE (societal and
environmental determinants ) RIf b ~ 35
S HEFEEHI[15] o RIBLAM S 2 BRIV
MR R BEREE - B B

W FEES S~ SR RE B R -
(—) REREERRERE (BT B
AW FEAE AT - 58 B KRy

FRHEG# (cognitive interview ) BHAELZZZE
RESRIETNAZNE (Content Validity Index,
CVI) - B AR - 2LEGEE331120
L LR - BE 140 B R 190 2
TR &1 E RT3 N2 4G T [ B ST 4 07 SR T AU

(face validity ) - $23% » BGEEA AL
BEREITNES = M ER RS
BRI ~ BB AR MR TR Sy DO
BB HEZNE (expert validity) ° B
PALikert scalePUBEEFRZFEHEITF D © 157
Fo LIE H AN EE - BT LAMIER 5 247 Fo it
HERNEE @ EEREEW ; 357 RItEE
HE - RFEZHEE - HEETS BN 4
G3 R BEYHEAREE - ANREWEATTEN -
CVIH G TEAMIELewis R AikenflTigHi
HRENEITER16] - ARBEAR
Bl ~ B B EAREME 2 C VIHE S 7 By
0.97 ~ 0.99510.94 -

br T BAAERE - M

MR 98 I 5 & R 1T B 3 TR IR 3R A A

(Confirmatory Factor Analysis, CFA)
G {5 7. A 3 i A SR e 7 R s A A U

(construct validity ) * FF&ERIEFTHIRATRE
HEGHETHR - AEEE B EE

(threshold values) Z3t4IF © (1)¥FJ7HRER
7% (Root Mean Squared Error, RMSE) » HJ
BZAHRy=0.08[17] 5 (2)BEHEALIY TR

(Standardized Root Mean Aquare Residual,
SRMAR) - HA[E52{EIF Fy=<0.08[18] ; (3)
HOBSEACFERE ( Comparative Fit Index, CFI)
HIfE=0.9[19] ; f&AE(4) IEH L BERFERR

(Normed Fit Index, NFI) Hi(5)JEIEH1L
#NCfERE (Non-Normed Fit Index, NNFI)
TR ZEEE=0.90[20] - &N HE %
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B ez T EASNE R A B Ak R
M4 fE& 81155 B : RMSE=0.0667 »
SRMAR=0.0388 * CFI=0.934 * NFI=0.9138Eil
NNFI=0.9021 » HAGFERF & ] B2 EIHE
FEHE o
() FEAR A DI

FrTAREE - RMLAERBEARE
B8 » HE MR ~ it BHEEE -
WZE ~ BAERN ~ EEE S - ISIEARGE
B JE (R - i I R Al ¢ 20-345%
35-44J5% ~ 45-545% ~ 55-645% 816555 L | 5 %
EREEERIS IR © F1h /N (SR
T o~ mh (B~ KREReAEFERT LA
b B E UK - SR - AR
3 B B FERECE
T ot S SRR S Rl AR s 2 ~ b
B/ IR EE 2 ~ B OR A St &g A1 Ak 55
3 N TEUBERG AR ML e 2 IR ]
FHAR AR A B LA 5 BRI R — o e S
A REE  FEES S5 RIPHE - 125K
(&) DUF#E ~ 13l EEEE -~ 65501 E
e LA 5 WS IRARRE T Ry ¢ ORI ~ TS
Bl Gy R /BEAS /R (Se4l) L=4#H ; B
& 57 FyVUfH « JEERHIEE ~ Frdfhla ~ FEEcH
[~ BRS(Sh B o M e o

= BAREFE
ARWFFEAERISIEE T » 53 R RaEEl G
FEabaiiaa (population-based telephone
interview survey) HfEIIZE (internet
survey) ° HH - EEEILREHA 0 R
) M BTG A o Nt
RS iR TR -
(—) Ea M
Eam o M AE NS ETEE R T
PEEAR o RSB EEREN " DIREE R/
PuER T BRHE 2 B HhAR J77% (Probability
Proportion to Size, PPS) - iZJE{EHuEHEF
RERERE 53 Ry O {18 St 28 1 b, - /B 955 60 St 1
(b ~ #rdbri ~ Bl ~ sk ~ 8
RRri) o~ R (R ~ B AL
BR o~ FEIR - BMER) - FEElHE (GEFERR
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i~ BT~ T FEERER) - ERERHuE

CEHMER ~ fE#ER ~ BRER) -~ N B3
W CGEER ~ SFIER ~ JTRR) o BEIRAS M
1 RO 2 SN2 05 R B AR RERE M RE
Fir7es - (H5 m B ER B i s il o2 RO
HoR D EPB R AR - RIS OF
Jalz,— 1] B FER 3

AW LT BE B 8 9R Hh kR T 3k

(Random Digit Dialing, RDD) | Hy /53
HEFTHESR - R P EE S B FE Eh T R R A

(Computer Assisted Telephone Interview,
CATI) ¥E£E - H20209°9H 11 H#EE10H22
HE g1k - S OIS 1,0190 » |
[ 1539.5% -

AN o BEE TR S RS
G L R AR AE 2 G M i GH A E -
20164 T SEFE Y - 5 R 2010822015
T e R AR AEE ) SR
KE BEXHEERBERESDIRAE
18.8%[21,22] M5 —MEM5EIM E K » G
HEERGEIN A " METFRRIR | RISk
fEEHMRZERT F50.93%(23] © ARBFFE R hNE
FEER AR IEEFASRME - I T AR AR
£ o 1820209 H 11 HAEEE 10 H22 H By 1k 3%
DTG 282 1 TR AR E A » [BIfER Ty
66.7% °
() HEpg A

FIelaTr L EEMN AT - R

(30BRLATY ) MR HE i sl FE =R 7 T A
HAFER G K[24] - KIIL - ARSERIFF s
AR I - LN 220239
RS IERE - SR LB TR - Bl
ISR AT A BEREAE (TERRINZ AR Z Ry
BEEEPL - WERREN 2 LER R
B REILEERE 24 » DIEEKRS
1% (snowball sampling ) HE{THIESRIETE
HUEEATRER - H20204F9 11 HAEZE10H22
HRy1kb » FEI029203ERA -

M~ St

ARWFFEHE 2T BB RS AS 9.4hK
(SAS Institute, Inc., Cary, NC) * FIHI#fET
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FAEE 2 ofH 150.05 - R iEEIkE B R
EHEPPHRNE (coding) - f A ERSEMNE - 4
rafse 1T RIS E R E - BIREETR
fH (missing data) DURBRERIRIAS » $1%
RRAHEAT 0l 1 8 5T 2o i B A SR A A 1
B o ARWFTH R SR B AU Ty B - T8
SeiG RN (HE MR BEREE
W2 ~ BRI~ FEES S - IBIRIRE
BRI ) 38 R B IH (dummy
variables) e [MEAERIE () AIRTRE
TR REIRTEE R - BRI HE R Y]
B -

I 22 RGP R ER AR A o T =0
Ryt HE TIEHENEE , 1515 ~ HE THES
R, 15250 ~ HE "THERS , 8354
HE TIEER S o B4y - FHHEE T AA
B B2 TRk AIEEINERRE - =50
22 R M RGERRE I BT E Ry« KR
TE24REE SN2 @5 B R RERE H 2 947
B=E R BOINRE A R HAS o EE e
1E1-453 [ A6 AR AL 8 (2.9243 ) #F
R BN R B FRERRE 253 B Ty
&~ AR AN RS P RGERAE A o DAL
Bl m ~ RE MRS G R AR R e ry B
HE @ Al HGE S E R REAH 21150 % 5%
FIERElr o IRRBNE B E R
SRR » MR E A TR B R
£ FAYEE - (HHERBA LA [25] -

FHAAIZE 53 91 SR T HE B R AR AR Y
H RIS REEA R - IR
A RIS S o AR AN 2R V122 5075 G Rk
REFERE » [RIPLKE 3 SR IR AR AN & DF HETT 1248
ST
(—) HPERE -

R B (frequency ) ELF 43 EL
(percentage) SRFEMAEA L FAN 1248
TH o [FIRY - R R Ce IR AR AN B NI RE
GBI =2 5% 1 ZN e (TP A
S 12 B AR R e I {18 A8 IR AT OF
o FEHEEE T - FIh LU AT O
Fo—#H 5 AEMSWRRRE - RIZ o0 = /i
ISERERE (3% ) PFR—iH -
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(=) tA5ERE (decision tree) :

DRSS o — B2 27815 (machine
learning ) -+ DIBIROASHE 2810 B R - 1R
¥ (stem) FEREFRERVBIEZ B - B
1E (leaves) HIBURE R ECAGR » Wi
DRI 53 e F i o3 BT AR L AN (R PR
#[26] o I RIREIHV B EE N A Z IR
BERIURE ~ ER i N TR EARF & AT EER LA
S HES BT i I AR M R AR B IE [ 27] - #H
[ - AR EERE RS © I AERR i b k1
A LB AR b R TR S 8 5 I
Gh o+ (AR S IR R AN B 28] » ER
FELCAE ARG DR o g L SR ERY
fHEHE © KL - AR5 FHPY THONAE GEE
FiEaRRENEEE - FUEE - KEAE
RIG AR RRARRE IR R -

A WF 98 AE TR R OR R AU b i B 43
EL30EFRT (Classification And Regression
Tree, CART) &L » W47 70 FE RS

(classification tree) ° > CARTHE
e DIFEEFEE (gini index ) iy s
B (node) HEEAIGFFEAAFEEERAR - 3
VE Ry FE U JEHERI[29] - BEARVEE L » DL
CARTHEE KA LU — I3 R 750

(recursive binary splitting ) KT/ fEHEAY -
R GERE AR EREE T (Befs
Bl NE ) o AT R TR AR R K
BOFEARBGE DR ETRL -t FHIT S —
SYGEITERE ¢+ (1) max_depthfEfEAY R A
& REBEZ 552808 + (2) min_samples_
spli Ry B 11 B T 1 73 P 78 i/ MR AR B -
B » A — PR E B AN B /N B E A
BEAFEETE 5 (3) min_samples_leaff{3&
BEFETEG S MEARE . (- BEFEIBL AR
BARE/ AR EE -

7w R

AR EFRAER T - — 2L EE
1,301 R (R : TEgahR « 1,01917 8
FHEGAR : 28217) 5 MRS RIEIK 292473
M4 - BERRE AR P a4 S S ER
BERAEE GRS - DU RS
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LB 11EE - G 1,588 47 A M Al
FRETST o B ARSI A3 AR - P
HEbRERA R I A EREE - — WA
1,573 5% -

— ~ REARRE

F—EH R EBUNFUEAR AR - A
SRR AN AR - B 5 R R ARRE » F By ER G
Al HOR ML s HA RS AT
53 Roriiaha iR BLTFREEA R » A2 = A ZRk IR
Hho B DI A Ry 2 B HARAR S
SR o AEFERHY S ] B B AR T Eg AR
55-64 % A IR L (253% ) 5 FHERh
L LA B A FII DL 20- 3458 o AE A A 2
B 3 PE28.2%E138 3% o = FEIN KR
th o PR 2 R R BB R Ry KR
& o TERSSEICRBIE R - THEGRAIAY RN 28
Rk~ RESREEG D (37.1%) 5 F
B Rz BOR Fe B B 3 B S %
B (18.2%) ; mMEEEFHES - ¥9H35.7%
B R A e B B R IR st &g flZE - =
A R AR - B8 Y R A [F]
(B Eh TR vl BN Y T ISR SE 7S 15
& RBEEAEILES

T R EE RN R SRR AT

1978

KO ERE AR E SN 2R TG
e HET = m 2 fi o IKF R ER
FERBESSEEESHE (3.07£0.51) ~ K
# (3.00+0.52) DURHETRE BbfF5eRr L -
(3.00+£0.50 ) Z MR o IR IR
AR B AR RIS E R A AR (S
HEFEE (2.80£047) ~ R/ RER/ FEhE/
FHEZEE (2.8120.54) DIRHBEREE RYIH/
INIR (AT ) (2.82+057) LB -

= B BRIERSRRFERR . KRR

fETRIRA AT R (| —) > B—
e B BRRUR — 35 1,573 03 145 2 AR AL 53
T o B B S USRI R BT e B AR e
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\\\\m\s\\f .Healt]z 4sg,

W2 RE ATH BEE SR WS HHE ERE S 3

k— HFRAEASH (n=1,588)

EiE

TR AR TR

e A A aat

HAFFIE (ne1017) *  (ne280) ° (n=291) *  (n=1588) " pff
n % n % n % n %
5
% 473 465 103 368 82 282 658 414
@ 544 535 177 632 209 718 930 586 <0.0001
g (%)
20-34 228 224 79 282 111 383 418 263
35-44 180 177 65 232 102 352 347 219
45-54 222 218 74 264 49 169 345 217
55-64 257 253 53 189 25 86 335 211
652 | 130 12.8 9 32 3 10 142 89 <0.0001
BEEE
WIH/NUT (BREE) 118 116 7 25 1 03 126 79
mh (B 306 301 67 239 11 38 384 242
REGAL 516 507 181 646 184 632 881 555
WrFeRT LA 77 76 25 89 95 327 197 124 <0.0001
SRR A B AL 2 52 52 30 109 7 24 8 57
A B AR B 214 212 50 182 19 65 283 180
B 53 53 18 66 16 55 8 55
e 51 5.1 14 51 17 58 82 52
(EXEY &3 E 33 38 15 55 3 10 56 36
SHiR A fEAREE 59 59 30 109 6 21 95 6.0
SAbAEE R E 103 102 43 156 31 107 177 112
B R Rk e F 2 27 27 12 44 104 357 143 9.1
NFEATEYEIRG /S IR R 37 37 14 51 18 62 69 44
HoAth (ALRIK ~ & ~ B4 374 371 49 178 70 241 493 313 <0.0001
JEEARDL
Yk 93 9.1 54 193 45 155 192 121
BREEE 924 909 226 807 246 845 1396 879 0051
H12ek (&) LT 225 221 44 157 83 285 352 222
B35 L2 407 400 102 364 116 399 625 394
Ho6su L i 420 413 90 321 59 203 569 358
IEIRIRTE
KRIE 268 264 93 332 119 409 480 302
&Y 698 686 145 518 161 553 1004 632
7B R (FEqE) 51 50 42 150 11 38 104 6.6 <0.0001
R
it 457 449 179 639 113 387 749 472
th 240 236 45 161 59 202 344 217
53} 257 253 46 164 102 353 405 255
SR+ 63 62 10 36 17 58 90 57 00004

At S EORRF T R BOAR B R AN AN B R Ry B R EL T2 -
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\\\m\s\\ o 145y,
FKTE -

k= ARSI E S AT A R AR % (n=1,588)

Y YNRE TSI n* (%) S R 7
el
5 658 (414) 2.89+0.58
£y 930 (58.6) 2.92+0.53
g (%)
20-34 418 (263) 2.97+0.54
35-44 347 (219) 2.90+0.56
45-54 345 (217) 2.870.55
55-64 335 (21.1) 2.90+0.56
658 142 (89) 2.87+0.54
HERE
PN (BREE) 126 (79) 2.82+0.57
mp (H%) 384 (242) 2.8420.58
REBAR 881 (55.5) 2.93+0.54
WrgeRT LA 197 (124) 3.00+0.50
SRR A B R 2 89 (5.7) 2.81+0.54
RS AR T 283 (18.0) 2.86+0.59
ESES 87 (55) 2.98+0.52
(e 82 (52) 2.85+0.71
{ETE RRARCE 56 (3.6) 291043
A RS S 95 (6.0) 2.80+0.47
SALAEE) AR HCE 2 177 (112) 2.98+0.52
B ORI Kok el 143 (9.1) 2.86+0.55
INFEATEIER /R R A 69 (44) 2.96+0.46
HoAth (WLERIK ~ & ~ B 493 (31.3) 2.95+0.55
JEAEARD
Y= 192 (12.1) 2.94+0.63
GRS 1396 (879) 2.90+0.54
B2k (&) LTE 352 (222) 2.98+0.50
B3 RS 625 (394) 2.90+0.56
Ho6s5w Ll =g 569 (358) 2.90+0.53
ISIFRRE
RIE 480 (30.2) 3.00+0.52
[ 1004 (632) 2.87+0.56
o3 I T A (FEME) 104 (6.5) 2.86+0.57
JEE
it 749 (472) 2.87+0.57
H 344 (21.7) 2.96+0.51
&3] 405 (255) 2.91+0.55
B+ 9 (57) 3.07+0.51

At R I BB RN SE AU A Ry B EL T2 -

R RIGFBJERIGE (B BI5 > 2/E/ AN > HirF47 NBIMEESME R 44
MR EL RS SAE) - FERIEEAT2AT - B FEGRAERE - 25 =g DU {(EHIE 2 5 R R TR E
AR Hh 22 505 G BR AR RERL A A B 201 THUE - B R = SN2 e b R e
A o BEAERIEE T HEEREE R4t FHEEBIERE (92% ) ZIRRERAERy © RIS
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A survey of ambient air pollution health literacy among adult
residents of Taiwan

1 2345 1
Y1-CriNn Huang', Wen-Hsuan Hou”*?, Chien-Yen Lu', Yuen-CHeN Li', PEi-CHEN LEE,

[-CHEN CHEN', MING-YENG LIN’, YU-CHEN WANGg, CHuNG-Y1 L1

Objectives: The purpose of this study was to explore characteristics related to ambient
air pollution health literacy (AAPHL) and to identify groups with lower AAPHL. Methods: A
national, cross-sectional study of Taiwanese adults aged 20-70 years was conducted. Data were
collected from September 11 to October 22, 2020. We conducted the survey through computer-
assisted telephone interviews. In addition, purposive sampling was used in online surveys. A
32-item Chinese version of the AAPHL assessment tool was used in telephone interviews and
online surveys. Decision tree modeling was used to ascertain the characteristics of those with low
AAPHL. Results: A total of 1,297 telephone interviews and 291 online surveys were completed,
and 1,588 questionnaires were analyzed. The data indicated that having high school education,
being unmarried, and living in southern Taiwan were associated with low AAPHL. Conclusions:
The education level, area of residence, and marital status were the key risk factors affecting
AAPHL. People with the identified characteristics should be regarded as the target population for
health education interventions to enhance AAPHL levels in the general population and to reduce
the impact of ambient air pollution on public health. (Taiwan J Public Health. 2021;40(5):479-493)

Key Words: air pollution, health literacy, decision trees, surveys and questionnaires, telephone
interview
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