#4545 5J2 k&% | Journal of Environmental and Occupational Medicine | 2019, 36(4)

355

AL PM, s A1 PMyo XSHREFE ARHTHEE
%Eﬁﬂﬁﬁlﬁiﬂ’ﬂméﬂﬁﬂﬁ

[RBIFEE

Selected article

REFHIE !, IR, &I

1LIEERAFEAH I—“?fﬁ?c%ﬁbﬂi—'ﬁfﬂﬁli?%, b= 100191

LENTARERHEPESTFERFRMTREMFEREER, BAFIE £/RA 3000 DOl 10.13213/j.cnki.jeom.2019.18723
WE fEEEN

(B RERHR LSS RE™ENMX 2 —, MRS RIRENE

BT, AARIIRIT PM,s T PMy,o XS FRE S ABTTHEERYFZRARI R

(7% ] EIERERXIBHE 6 Z 50070 F ERE, SHZKINEHMPSIERE (PEFR) 1’E77
R BREBINEERYIEAT, B AELSREITNE 30d ; B MHHEE SRS S U E 5T
BIFIERE X BB KSR PM,s. PMyo i RE, MIEERTRREIRERE ; Luﬂ%l&%xﬁtﬁﬁ
HEAES, NALEREMAER, HHHKHARE. 2RI, FYEMMERIFE
R, f&1T 0~3d B PM,s. PMy BEEXTHE S A PEFR BIAZRRRIN

[ 4552 ] PMyo X PEFR BIFZRARA M 7E 0~3 d BV B R AN T AT F B X (P>0.05), PEFR I
EHX FI1H. g2 BMFI3 BN PM, s RERE (BFFRE”) SF & 10 ug/m*, PEFR 7
HIP&{F 0.370. 0.248. 0.333. 0.334L/min, MABHITFENX (P<0.05), MEHXMFI3H
FH4d Y PM, s BEITIDREM R ERGR, PM,s KESHE 10pg/m®, PEFR /)N 0.592 L/min (P<
0.001)s TANMERX—HUES Y, SHERER, ERAERS, LRRE. #E. &
FEHTAR, UREREELWABFER, REERAEEHRITFEENX (P<0.05),

(458 | EREBEAEEDR, 0~3d N PM,: REARZBE ] SHAMIIEERSE, HPEM, THF
BES, EBARERS, LRRE. k. BEFHITAR, URBREALHAZBREZEA
g¥o ﬁﬁPMlo )n\J%EHJ—K%M/H\HX&F_“ZO

FHETE  FURIYD 5 PMys 5 PMy 5 IESIETRIR ; MEIRINRE ; R2EALY ; HEFA ; EEHEHAR
Short-term effects of PM,s and PM;, on lung function of middle-aged and elderly group: A
panel study XIONG Xiu-qin, XU Rong-bin*, PAN Xiao-chuan® (1.Department of Occupational
and Environmental Health, School of Public Health, Peking University, Beijing 100191, China;
2.Department of Epidemiology and Preventive Medicine, School of Public Health and Preventive
Medicine, Monash University, Melbourne 3000, Australia)

Abstract:

[Objective] China is one of the countries with the worst air particulate pollution in the world, and
lung is the target organ of such pollution. This paper is designed to study the short-term effects
of PM,s and PM;, on lung function among middle-aged and elderly residents.

[Methods] A total of 36 volunteers aged 50 to 70 years were recruited from a community in
Beijing. Their peak expiratory flow rate (PEFR) was measured three times a day for consecutive
30 days as an index of lung function; daily average atmospheric PM,s and PM;, concentrations
were retrieved from nearby air quality monitoring stations, and temperature was retrieved from
Beijing Meteorological Service; other basic information of the subjects was collected through
questionnaires. The effects of exposure to PM,s and PMy, within 0-3 days on PEFR in the middle-
aged and elderly residents were estimated by linear mixed-effect models, adjusting for long-term
trends, day-of-the-week effects, mean temperature, and individual random effects.

[Results] The short-term effects of PM;, on PEFR were not statistically significant within 0-3 lag
days (P>0.05). Each 10 ug/m? increase in PM, s concentration on the same day and 1, 2, or 3 days
prior to PEFR measurement was associated with 0.370, 0.248, 0.333, and 0.334 L/min of PEFR
reduction, respectively, all with statistical significance (P<0.05). The moving average of PM,s
concentration from the day of measurement to previous 3 days showed the strongest effect,
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with PEFR decreasing by 0.592 L/min (P<0.001) for each 10 ug/m? increase in PM, s concentration. The subgroup analysis results showed
stronger effects in males and people with higher educational level, of normal body mass index, traveling by bus, subway, or car, and with
smoking history, and the interaction effects were all statistically significant (P<0.05).

[Conclusion] Among the middle-aged and elderly people, short-term exposure to PM,s within 0-3 days can cause damage to respiratory
health, and males and people with higher educational level, of normal body mass index, traveling by bus, subway, or car, and with
smoking history are more vulnerable to the effect of PM,s. PM, has no obvious short-term effects.

Keywords: particulate matter; PM,s; PMyo; peak expiratory flow rate; respiratory function; short-term effect; middle-aged and elderly

people; panel study
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Table 1 Demographic characteristics of study subjects

N HIBELL

NEBHSIE NE Numberof (%)

Characteristics Stratification . .
subjects  Proportion
8 (%) (Age, years) 50~64 21 58.3
65~70 15 41.7
HERE IE% (18.5<BMI<24)
. 13 36.1
Body mass index Normal
HE (2_4< BMI<28) G o
Overweight
HEH{(BMl >28) . 194
Obesity
451 (Sex) B4 (Male) 12 33.3
Z% (Female) 24 66.7
SHERE MR » 261
Educational level Middle school and below :
= (High school) 13 36.1
RERUE
College and above L ZLE
FBUTA BEERES . cou
Main trip mode By bike or walk :
Hth® (Others) 11 30.6
@95;;,:}; 7% (No) 20 55.6
Exercise everyday
= (Yes) 16 44.4
R 52
Smoking history 7% (No) 30 833
B (Yes) 6 16.7
ZFIREEETE (h/d) 1
Exposure time of secondhand 30 83.3
smoke
> 1 6 16.7

UFla: GEEBE, RAEQR. Mk HEESF ;b IEHARNER
IME TR
[Note] a: Others include by car, by bus, by subway, by taxi, etc.; b: All
study subjects do not smoke now.
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Table 2 Daily particulate matter concentration and daily average o " N
temperature of studied community from March 19, PM 1o X PEFR BIXZRARANZTE 0~3 d BB R RELII B4k
2016 to May 8, 2016 TFEEX (P>0.05), ML Z T, PM,s Xt PEFR BY R0

ET\ i M PZS PSU P7S M SWNEN ~ ~
JAIE Wariables) " o SNBEE, i T 1R IERAEA T lag0 d M4 R TS

PMs (ug/m?) 7 21 58 86 194

PMyo (ug/m?) 31 58 97 146 256 ?%Xgl\; Eﬁ%ﬂgﬁﬁiéy—Fé%%igEﬁéﬁi+$%>\(
EI_EFi'SJ‘;E}E €0 8 13 16 18 22 (P< 0-05)0 Eﬁ?&?ﬂjfﬁ_]?gﬁﬁﬁﬁx E/H\H)_H:E/—_T_\IHE
Daily average temperature = =4 2 N=]
— TEMRNELEXMAI2 BHEIIWFITERERG, PM,s
“= 300.0 - 125 A — N o ~
£ N E R, RnATEiEE. 2H/LMNAEERN
= 2500 S N . N
g 09 RFE—EEELEEET PMsBIESKSMN, FEERY
S 200.0 g = N
£ 153 IRBUREA, PEFRIUE lag0d. lagld. lag2d #lag3d AY
(] = —_
g 1500 o & PMusETFHE 10ug/m’, PEFR 23 51 & {E£ 0.370. 0.248.
© (v"‘“ | . N \ R
g 10001/ | £ 0333,0334L/min, HABHHFEX (P<0.05)0 M
5 = BN 5 = 1/ N “EL — N ~
s [ UV W BYXMEI3 HH4dBBEETIIRE (lag0~3d)
= Emgn 9] | .
i 0.0 I I I I 0 = = —E-,— 3 N=71EN . .
& 2016/3/19 2016/3/29 2016/4/8 2016/4/18 2016/4/28 2016/5/8 RIE58, PM.s S F5 10ug/m’, PEFR B/ 0.5921/min
£ BH (Date) (P<0.001)
I = PMys e PMyp 4+ THJRE(Average temperature) 2.4 PM,siRERY PEFRFIRMIAYIF 4R 53 4R
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Figurel Changes of PM,s and PM, concentrations and daily PEFR LMY B IR BRI X ROV E AT
average temperature in the study area during the study period 4B 99 #fro 4552 B 7R PM, s X PEFR BY4S HARR W =2 B 4
K3 ERRIFEERET PM,s 3 PM 1= 10 ug/m?® SEEY PEFR L
Table 3 Changes of PEFR associated with PM, s or PMy, per 10 pg/m? increase against different lag days
FIFEEARE AR ERE
ST S S T Models before adjustment® Models after adjustment®
Pollutants and lag days  pepr 254K, (& (L/min) 95% Al X 8] , PEFR ZZ{L{& (L/min) 95% B [X ] p
Changes of PEFR 95% confidence interval Changes of PEFR 95% confidence interval
PMio
lag0d 0.019 -0.172~0.209 0.847 -0.049 -0.292~0.193 0.690
lagld 0.059 -0.130~0.249 0.540 -0.025 -0.236~0.187 0.818
lag2d -0.066 -0.234~0.102 0.442 -0.045 -0.228~0.137 0.626
lag3d -0.125 -0.286~0.036 0.128 -0.135 -0.317~0.048 0.148
lag0~3d -0.147 -0.491~0.196 0.401 -0.214 -0.569~0.141 0.237
lagd~2d -0.005 -0.308~0.297 0.973 -0.107 -0.448~0.234 0.539
lagd~1d 0.063 -0.179~0.305 0.608 -0.064 -0.366~0.239 0.680
PM; s
lag0d -0.178 -0.470~0.114 0.233 -0.370 -0.733~-0.007 0.046
lagld -0.215 -0.428~-0.002 0.048 -0.248 -0.483~-0.014 0.038
lag2d -0.334 -0.512~-0.156 <0.001 -0.333 -0.530~-0.137 0.001
lag3d -0.323 -0.488~-0.158 <0.001 -0.334 -0.522~-0.146 0.001
lag0~3d -0.591 -0.874~-0.307 <0.001 -0.592 -0.897~-0.287 <0.001
lagd~2d -0.512 -0.809~-0.215 0.001 -0.583 -0.913~-0.252 0.001
lagd~1d -0.322 -0.629~-0.015 0.040 -0.480 -0.842~-0.119 0.009

U] a - UERREIFERET PM.s B PMi REENEE MR ANRR ;b #—FRETHENETEZE. EH/UERHEERNE XM
2 HHE3dHWFERE,
[Note] a: Only include PM,s and PM;, concentrations as fixed effects in the model; b: Control time, weekdays, and the moving average of temperature
from the day of measurement to previous 2 days (lag0-2d) in the model.
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AR, MR BEFEFETERSTHHITAN,
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Table 4 Subgroup analysis of the changes of PEFR associated with PM,s moving average per 10 ug/m? increase against lag0-3d

e | % N - MRE N
SAEE ZHEAE BN ELS Effect values REVEAP
Grouping factors Num.ber of Number of PEFR B LA (Umin) 05% TR ‘ Pvalug of the
subjects measurements P interaction effect
Changes of PEFR 95% confidence interval
F8 (%) (Age, years) 0.220
5064 21 629 -0.581 -0.944~-0.218 0.002
65~70 15 450 -0.565 -1.080~-0.049 0.032
431 (Sex) <0.001
Ft (Male) 12 359 -1.250 -1.920~-0.579 0.000
Zt (Female) 24 720 -0.263 -0.567~0.041 0.090
ZHEIZE (Educational level)
KLU (Middle school and below) 13 390 -0.058 -0.407~0.291 0.744
& (High school) 13 389 -0.483 -0.906~-0.060 0.026 0.360
KEKRBLE (College and above) 10 300 -1.529 -2.377~-0.680 <0.001 <0.001
{AEIRS (Body mass index)
1E% (Normal) 13 390 -0.942 -1.605~-0.280 0.006
HBE (Overweight) 16 479 -0.297 -0.638~0.044 0.088 0.002
BER¥ (Obesity) 7 210 -0.175 -0.649~0.298 0.469 0.016
FEHITA (Main trip mode) 0.001
BE1TZES 1T (By bike or walk) 25 750 -0.409 -0.712~-0.106 0.008
Hth® (Others) 11 329 -1.015 -1.720~-0.310 0.005
FXIBE (Exercise everyday) 0.546
% (No) 20 599 -0.687 -1.173~-0.200 0.006
2 (Yes) 16 480 -0.472 -0.794~-0.150 0.004
& HESE ® (Smoking history) <0.001
% (No) 30 899 -0.343 -0.632~-0.054 0.020
B (Yes) 6 180 -1.821 -2.864~-0.778 0.001
ZFRBEEE (h/d)
Exposure time of secondhand smoke 5
<1 30 899 -0.617 -0.945~-0.289 0.000
>1 6 180 -0.535 -1.354~0.283 0.202

[F] a . BEEBERFRLAZL, Mk HAESE ; b | IEARNRIEI TR,
[Note] a: Others include by car, by bus, by subway, by taxi, etc.; b: All study subjects do not smoke now.
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EFZ A 0~3d N PMy, 3T E FE A PEFREVF
M THEITFEE N, MIZESEE RN PM,s T HEE
APEFRIEIMIABERITERX , HPEM, T
BRREER, ERARERE, AR ME%k. EFFH
7A, BIREELHAEE TEMBUERN S E AR

PM,s X3 F PEFR BB 1P E RIAZHAR R T PM,o
BE, Slee FYEHEEFEABEPARHI KX
MRS R—o 1ZBEH 2 ERHAR LI PM T EF
10 pg/m?, PEFR T P& 039 (0.14, 0.63) L/min, PM,s &
LEF10pg/m?, PEFR P& 0.54 (0.19, 0.89) L/min, £

HARA L R PM, 5 X PEFR BN 2 BA B 58 F PM,, 1% 25
B MEERARA N B A ¢t — P 2455 7 PM,s X PEFR BY
RENERTF PM1 IR =, Schwartz F S FEE RS
ERIM AT HEST) LERNZ BN RBEETR,
FTRIY EC BRI XS IR IR R S EER &R, &
I PM,s & _EFF 15 ug/m?, PEFR FF£0.91L/min ; B2
2.5~10 um FYFRIYIRT PEFR B &M, B EENZE,
HMXTF PMy, 1 PM, s XS BT THEERV R A R R £ B
EREFERHE, HWRIT PM,s TEFEHAAN (0~3d) X
I RBHINAE = EIRE(ER > 7, [BIX L5
WEI PM,, FEIF R BEIEIAMINEEIREER, REX
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KHAME AR IR R BR PRI, ASBRFTi 3 7 AEXT fE S RY
845 (PEFR) , To7& £ E [ MR PM, s X3 Bl TH BE B9 5271,
USRI AT 8 B4R T R

ZEFRR, EHREFEANER, 0~3dNIEHIRET
BEKEPM,s R H I PEFRFER, HAEBEM, &
BREES, ERRERS, LR, g% BEEEH
7AI, BREENABETZEAEE, M PM,o XTIl
INAERYRE HARI N ANBR B

SE W

[1] COHEN AJ, BRAUER M, BURNETT R, et al. Estimates and
25-year trends of the global burden of disease attributable
to ambient air pollution : an analysis of data from the
Global Burden of Diseases Study 2015 [J] . Lancet, 2017,
389 (10082) : 1907-1918.

[ 2] WANG C, XU J, YANG L, et al. Prevalence and risk factors of
chronic obstructive pulmonary disease in China (the China
Pulmonary Health [CPH] study) : a national cross-sectional
study [J] . Lancet, 2018, 391 (10131) : 1706-1717.

[ 3] LELIEVELD J, EVANS JS, FNAIS M, et al. The contribution of
outdoor air pollution sources to premature mortality on a
global scale [J] . Nature, 2015, 525 (7569) : 367-371.

[4] TUTTANEN P, TIMONEN KL, RUUSKANEN J, et al. Fine
particulate air pollution, resuspended road dust and
respiratory health among symptomatic children. [J] . Eur
Respir J, 1999, 13 (2) : 266-273.

[5] GOLD DR, DAMOKOSH Al, POPE Ill CA, et al. Particulate
and ozone pollutant effects on the respiratory function of
children in southwest Mexico City [J] . Epidemiology, 1999,
10 (1) : 8-16.

[ 6] SCHWARTZ J, NEAS L M. Fine particles are more strongly
associated than coarse particles with acute respiratory

health effects in schoolchildren [J] . Epidemiology, 2000,

11 (1) : 6-10.
[7] HBRF, KIM DS, 5KEH, & . DWERIRSERYITF
%) LER AR RN )] . FESEERE, 2008,

25 (7) : 571-574.
[8] CHANG YK, WU CC, LEE LT, et al. The short-term effects
of air pollution on adolescent lung function in Taiwan [J] .

Chemosphere, 2012, 87 (1) : 26-30.

www.jeom.org



#4545 5J2 k&% | Journal of Environmental and Occupational Medicine | 2019, 36(4) 361

[9] =iy, BE, XWHE, F. RXTUEEZSHRYE
BWAFEMINEERZEIR M L] . REFHEZRT,
2013, 47 (2) : 155-159.

[10] BE, %=1, i, F. BHESRIRENRERE
FRHThRERIAEEARC MM 1] . JIHEZ, 2015, 41 (5) : 546-
548.

[11] KA, BE, KEE, F. LEFHYRBENKFE1s
RAMS8RMWIREERNSMRIE L] . REFMBES
#7E, 2015, 49 (4) : 350-355.

[12] EPTON MJ, DAWSON RD, BROOKS W M, et al. The effect
of ambient air pollution on respiratory health of school
children : a panel study [J] . Environ Health, 2008, 7 : 16.

[13] PEACOCK JL, SYMONDS P, JACKSON P, et al. Acute
effects of winter air pollution on respiratory function in
schoolchildren in southern England [J] . Occup Environ
Med, 2003, 60 (2) : 82-89.

(14] FRE, FRAL. 248 ) LERDThAE K FRIMARBIAZR
EIREE M, 2001 (T01) : 71-75.

[15] R X E, BRIZA, BER. M5 EBMBXEHXE

L].

50 (8) : 716-720.

[16] LEEJT, SONJY, CHO YS. The adverse effects of fine particle
air pollution on respiratory function in the elderly [J] . Sci
Total Environ, 2007, 385 (1/2/3) : 28-36.

[17] BEE, &8, TF . KSATRYEBTRAF R
MRIERNBHENEHARHE D] . PESEZSFEF
#7E, 2017, 31 (6) : 682-688.

(18] P RBIZ, M8, B4R . PM,s IR RAHGIRITR
FHYGIAREHE D] . LAEFRFR, 2016, 18 (5) :
388-391.

[19] SBES, LRER, FTHE . ABIEHSESF coPD BEMMIY
BERVXF D] . EMERKFEZFR, 2017, 42 (12) : 1315
1317.

[20] SEBUB, Bk, BEE, & AERHMIEMEEEE
REREMINEE R MFIREMERHAR L] PEEZEREES,
2011, 9 (1) :

[21] XHd, &EF, IR, F. EARRERETUSERT
REMRRAORA D] MRS RERRE, 2013, 30 (10) :
932-935.

REmMESZMEAHERR U] . DETBESEZE, 2016, (Ex4mig TR ; 448 BBAEE, T BY TR
¢ ™
- SR -
WK E (3555008 %) RENEARS

%""T’E%"*D”ﬁﬂ\]":/\I‘ﬁé$ 3‘:%%1 %n{fHku’Ei’@ E R

MABKBHEEERFAR, AN EABERIEHARDERE

REDEEFRMN, HEIREMNBAER LHIRNER A TFaEEN

mE.FE. REZREE-—IDE. F3. BT E, Kt

«%&5»@‘(&(&%» ba gy Efjﬁg@&@o

BEHERRAN ZHRHNEARSTRR HRSRIES " (I

55 1 JEOM) , BIAIKERTIEL RS-

%, .

www.jeom.org



