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Association between ambient air PM, . and acute respiratory

tract infectious disease in Wuqing District, Tianjin
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Abstract;  Objective  To explore the association between ambient air PM, s and acute respiratory tract infectious disease.
Methods We collected the data concerning concentration of main pollutants in ambient air, meteorological indexes, and incidence
and medical records regarding 11 types of acute respiratory tract infectious diseases in Wuging District of Tianjin in 2015-2017. Sta-
tistical methods like Spearman correlation analysis and factor analysis were used to determine the association of each type of disease
with PM,  concentration.  Results The monthly average concentration of PM, s in Wuging District during 2015-2017 was 41.00-
137.00 wg/m’, with the median being 62.00 pg/m’. The PM, concentration was lower in April — September [ 53.00 wg/m’
(46.50 wg/m’, 63.00 pg/m’) ] each year, but higher from October each year to March of the next [ 74.50 wg/m’(61.00 wg/m’,
94.25 pg/m’) ], showing statistically significant differences ( U=43.000, P<0.001). No statistically significant difference was
found in the monthly average concentration of PM, 5 in 2015-2017 (H=1.435, P=0.488). There were statistically significant differ-
ences in the incidence data of pneumonia (1=2.850, P=0.007) , upper respiratory tract infection (U=30.000, P<0.001), acute
inflammation of the pharynx (U=79.000,P=0.009) and acute tracheitis (¢=3.529, P=0.001) in April-September each year and
from October each year to March of the next as well as in the incidence data of pertussis (H=6.751, P=0.034) , pneumonia ( F=
16.671, P<0.001) and acute lower respiratory tract infection ( H=16.727, P<0.001) in 2015-2017. Univariate analysis using
Spearman correlation coefficient showed that the following studied diseases were significantly correlated with PM, 5 concentration ;
varicella (r=0.375, P=0.024) , upper respiratory tract infection (r=0.503, P=0.002), acute inflammation of the pharynx (r=
0.385, P=0.020) and acute tracheitis (r=0.575, P<0.001). Multivariate analysis of the factors influencing the above—mentioned
four diseases indicated that the factor loadings of monthly average concentration of PM, s were 0.865, 0.841, 0.807 and 0.841 re-
spectively. The correlation coefficients between the above —mentioned four diseases and factor score of common factor including
monthly average PM, s concentration were also statistically significant respectively (P<0.05). Univariate analysis showed that acute
tracheitis was related to the monthly average concentration of PM, s in the previous month (r=0.591, P<0.001) , whereas multivari-
ate analysis presented acute tracheitis was also correlated with factor score of common factor including monthly average PM, 5 concen-
tration (r=0.360,P=0.031), with a significant lag effect. =~ Conclusions  The increment of ambient air PM, 5 concentration can
increase the incidence of acute respiratory infectious diseases, including varicella, upper respiratory tract infection, acute inflamma-
tion of the pharynx and acute tracheitis. Government departments should take measures to reduce environmental air pollution and car-
ry out health education for public prevention of acute respiratory infectious diseases.

Key words: ambient air; PM, 5 ; respiratory tract; infectious disease; factor analysis
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12 175 0.35 228 9.03 0.29 14.62 0.79 1.30 0.01 0.1 9,5x10~4 71.00
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A¥1S0, WepE A #yaEiE R A 55 RECR A R
AR, B HRERE 5 A PV WK E ¥ S0,
B A¥INO, W A CO 24 h FIKIE P I HIEIR .
H YRR H 5 REOM A N REA G, Wk 4,
R4 S5HYPM, R R Z A E TR
5 HABTE BRI R E ST

) K& T AR S AlRER

R S m - m -

i PR i PR i PR i PR
JIEIPM,, KR 0.375  0.024 0503 0002 0385 0.020 0.575 <0.001
J1# M oW 0.409  0.013  0.59% <0.001 0349  0.037  0.619 <0.001
50, W 0.175  0.308  0.679 <0.001  0.412  0.013  0.608 <0.001
JI¥NO, Yo 0.397  0.017  0.527 0.001 0.28 0.093 0.445  0.007
HOOUhTEIEPos 0,292 0.084  0.407  0.014 0.246 0.148  0.504  0.002
AR -0.417 0.0 -0.834 <0.001 -0.540  0.001 -0.745 <0.00l
ABMGH -0.480  0.003 -0.800 <0.001 =-0.515 0.001 =-0.737 <0.001
FEZTR -0.079  0.646 0.255 0.134 0132 0.492 0205 0.231
IEPN:¢ 0.268  0.114  0.633 <0.001  0.407 0.04 0.545  0.001
KA -0.395  0.017 -0.673 <0.001 -0.393  0.018 -0.634 <0.001
1PN 0.045  0.79 -0.318 0.059 -0.221  0.195 =-0.300 0.075
AERH 0.383  0.021  0.312 0064 0266 0.116 0.277  0.101
L EXE TR 0.062  0.718 0.083  0.632 -0.142  0.409 -0.012  0.944
2.4 xFiRikgRAr e Hea B EF AT AT o4 ARIE R

RIS R R 1T 2 R B E 5007, e 4
WL AERT, A PM, R ESFESIR U AR T2
W H 3R 7 R B AE 0.80 LA L, 435 0.865.,0. 841 .
0.807 F10. 841, SRJG , ¥ B0 32k s A () H T s B s
5iZ N F15 53 F-A% Spearman #H5¢ 53 #7, HH & R B IR
Bt E Y, kS,

2 REEA A DRI LA R a2 1 e RO
PR K 1 RS A A R B ST — A A
) PM, R FFRER Ik 04T T 200, a5 R R R 4y
BIAHOC R ECH G2 B R Rl B (r=0. 406, P =
0.014) FiatE< &4 (r=0.591,P<0.001), [t Y
i—HA H¥ pm,, A S0, A NO, A CO 24 h 1y
WEE Pos PR A ¥R 25 K% H W R H
FREAK; SR ERESH—AAZ PM, A
SO, H¥INO, H CO 24 h ¥k P, A ¥R A
PR T R A R R B B RO H %5 REOH
Ko REPIAIR BN ) I A3 52 0] PR 28 43 3 A 7 DR 43T, B
LAARIUH 2 D FHF, H¥ PM, MR 7 w2 B
NP 2 Bk 204 7E 0.70 LLE, 40518 0. 737
F10.723, SR KPR F RIS A B L 545 & T 3
PM, ¥ A9 P F 9 1543 TR Spearman A1 5& 207, A1
KAFRAZ2HERBEAS T2 L (r=0.360,P=
0.031) , AT B T 50, W& 5.

RS ORI R HEAT K T M s

- . Bartlett's BRIE K56 T 1 h2 T2 h2 it SHBPM, 5(;{?@: 5K F45443 Spearman I 5&53H7
] KMO 18 X . .

X2 g PE TR (%) STRRH (%) TURAE (%) DT R 5L r 4 PfE
KIgEM A 0.727 327.855 <0. 001 73.382 - 73.382 0. 865 0. 499 0. 002
L5 A 0.747 410. 188 <0. 001 70. 342 - 70. 342 0. 841 0.715 <0. 001
SPETHER A AE 5 2 A 0. 709 325.083 <0. 001 73. 100 - 73. 100 0. 807 0. 483 0. 003
AHREREYH 0.747 410. 188 <0.001 70. 342 - 70. 342 0. 841 0. 695 <0. 001
S RT—H 0. 766 447. 838 <0. 001 44,825 35. 115 79.939 0.737 0. 182 0.287
SHREREHT—H 0.763 467. 241 <0. 001 41.745 31.224 72. 969 0.723 0. 360 0.031

33 it

UTEEAR RS A e rp R BRI AR,
N i Ry 5 A =S s Bt — A H g T IR Y 7]
RO AR R i VEBH 3 ST B B T

Hm Qe iRl i PM, 5 = AR GEe AL G
HA G438 3 IR (PM,, ~ PM, 5 ) S A7
Ja , EIRASCAA Gt 5 S, AT UL PM,, 7 i BN
B ABIBORL 5 Ye Wy T R O AR L A
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FEAE H PM, BN 10 pg/m’, FEIR R GEPN )12 5
JUONT BTSN 2. 847% 0. 64% | JL3E
W RGBT M A R LT 43 338 m
2.12%") 0. 26% ") | I 2R G5 5 95 AT 8 25 1 16 &
M 0.31% (95% CI:0.10% ~ 0.52%) """, 7= H 45
ZETRL 2015 AT 62 AN PR FE I 3 T Sk AR A X
PM, 7594 5| & B fl R XURS: Je 2 55 0 2 EA T, Hoxk
W) 2 B g T GDP BRI 1.53% (95% CI ;.
0.52%~2.35%) , N3] 1 970 5T (95% CI ;667 ~ 3 018
JG) o ARSCNEARB A A R T PM, MR 538
3 G T T TR T 1) o R A DG

B e LR XA 25 S PM,, 5 15 Lok 4%
AR 4-9 AR, 10 H-24E3 Amie, 5
P — SR W ] I 2 T AR R W Y A oY A AR 2R
1Y RIS XIABE 2 R PM,, 75 YR B ™ i, 4
AR 10 H =284 3 A4y & Biin PM, 515 44 i OB 19 .

ST B PM, o ¥ J3E 8 00 GT 22 P o WA 3 J g P 9
a7 | b R MR A N M A R Y R B
FETE BB Y IE AR G MR R i 3 X i H 2
RIEF 5B PM, iR BEAE S PR v i A X 8 22
YR 55 H ¥ PM, W BE B R 15 43 i AT A SC M
IR BB Geit 7 L. 4 3 Spearman A5G
SHTHOKIE il A B A EE 5 PM, o R TR] B AH OC
2 5 A R I B RN A R B I 1 o B 25
AN — B O, S A TR A 15 TR 1Y
Jir R BB A AR A AR N ) — SR 2 IR 2R )5 75 7E Rk
T hatE— 2R, ARFFELE R PM, W5 &
ZPEMERARAE | AT R R IEAH G, 524k )
AIRFFTah R —3, A% LB PV, (R BT RE
HEMB A 3RS RIBG R AR WS AR PM, ik
FE T = RE I 2 R RIS L s ie—3, A
5 L M 2ERAE R SHT— H 1 PM, Wk B 7E 5L ]
A5 AR5 AH R B R AR AR W0 Y DG HR
A RESE R Ry AU R — R T IR A )
TEOLR ZAN  XFEN HERERB S ER AR
FRAR AR R], R T RS RO, X5 #
U BRI ST 45 0 PM, vk BE XTI 2R G k12
S LA R 5 10 d B RON S s oM L, IR R AR
HHN RN 5RT— A B PM, W LBk B & (B 5
TR AT S T AN 3, 5 08 5 FR A 240
PRI R 1~ 3 d, 3 B 5 RO AT A G, Wk
9 R BSF T) - A7 K TR, B S AT % | I MRS 9 i
SR =IEFITE PM, RIER &I 10 A -84 3 A
i & o

AR TRV, 5995 1) R S B b 32 4% JL iR AZ HE i

1 DB A A2 55 2R R 052, A BT

AL XT B AN R BT 25 5 G ) PM, ¥R JE 5 2 PERR IR

TE RGP I O R AT T IR | 487 HAE & F

s B2 ] PR 2R b o 8 L 491
H AT N AR ET PM, o B 2P I 0 1 J% e

P LA o o 52 M B AF 9 8 /0 | R T 1 — 2P in i

Wy TS A BT s, & AR ORISR I
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