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Study on the correlation between exposure to air pollutants during pregnancy and preterm birth
JIANG Ruxia, LIU Xia, XU Minhui
(Department of Neonatology . Meishan Maternal and Child Health Hospital ,Sichuan Meishan 620010 ,China)

[Abstract ] Objective To explore the association between air pollutant exposure during pregnancy and the occurrence of preterm
birth to support the prevention of preterm birth. Methods A case-control study was designed to select 135 preterm infants born in
Meishan Maternal and Child Health Hospital from January 2022 to December 2023 as the case group,and 135 full-term infants born
during the same period as the control group.The basic information of the two groups of pregnant women and the daily average air
pollutant concentrations of each pollutant (including PM,; , PM;,, SO, ,NO,,O; and CO) from January 2021 to December 2023
were collected, and the average air pollutant concentrations at each stage of pregnancy were calculated, including the whole
pregnancy period (pregnancy average) »the first trimester of pregnancy (the average of three months before pregnancy) . the first
trimester (the average of less than 12 weeks of pregnancy) ,the second trimester (the average of 13~28 weeks of pregnancy) and
the third trimester (the average after 29 weeks of pregnancy). Multiple logistic regression analysis was used to evaluate the
association between exposure to air pollutants during pregnancy and preterm birth. Results The average exposure levels of PM,; ,
PM,, ,S0O; and NO, in the whole pregnancy,first trimester, first trimester,second trimester and third trimester of pregnancy were
significantly higher than those in the control group (¢ values ranged from 2.52-3.22,2.57-3.09,2.40-2.96,2.44-2.87 ,and 2.38-2.78,
respectively, P<C0.05). Exposure to higher levels of PM,;, SO, and NO, was significantly associated with an increased risk of
preterm birth throughout pregnancy (P<C0.05),while the effects of PM;; .03 and CO on the occurrence of preterm birth were not

statistically significant (P>>0.05).Compared with the average PM, ; exposure concentration of <(46.0 pg/m® during pregnancy, the risk of
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preterm birth was significantly higher in the >>69.0 pg/m’ group (OR =1.86,95% CI:1.09-3.17).Compared with the <{13.0 pg/m’

group, the risk of preterm birth was significantly increased in the >>19.0 pg/m?® group (OR =1.76,95%CI :1.04-2.99).Compared

with the group with an average NO, concentration of < 40.0 pg/m’® during pregnancy, the risk of preterm birth was significantly

increased in the group with an average NO, concentration of >>60.0 pg/m® (OR=1.82,95%CI :1.08-3.07). Conclusion Exposure to

higher concentrations of air pollutants during pregnancy may be one of the important risk factors for preterm birth,suggesting that

air pollution should be a concern to protect fetal health.

[Key words] air pollutant;exposure; premature birth;case-control study
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Table 1 Comparison of basic characteristics between case and control groups [ x +s.n(%) ]
TR ffgi) ﬁii e/xt P it (Tﬂi) <ﬁzﬂo> £/x? P
AR (%) 30.1+5.4 30.6+5.8  —0.43  0.67 | AR 0.13 0.72
HERE 0.62  0.81 I 7= 51(37.8) 53(39.3)
INFETLLR 2(1.5) 3(2.2) e 84(62.2) 82(60.7)
wh 21(15.6) 21(15.6) UTEES 0.01 0.93
5 48(35.6) 49(36.3) A 6(4.4) 5(3.7)
KRB 64(47.4) 62(45.9) X 129(95.6) 130(96.3)
RN 0.10  0.76 | ks 0.02 0.88
eI 130(96.3) 129(95.6) el 8(5.9) 7(5.2)
EN 5(3.71) 6(4.4) J 127(94.1) 128(94.8)
R (WO 0.27  0.89 | HKEWAGT/ ) 0.51 0.79
1 85(63.0) 86(63.7) <5 000 25(18.5) 24(17.8)
2 46(34.1) 47(34.8) 5 000~10 000 74(54.8) 78(57.8)
=3 4(3.0) 2(1.5) =10 000 36(26.7) 33(24.4)
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Table 2 Comparison of air pollutant exposure levels between case and control groups (x £ s)

- ¥ 1 21 Xif B 41 - i 191 25 Xt B4
i (n=135)  (n=135) L (=135  (n=135) ! r
PM; 5 (pg/m?) NO2z (pg/m*)
T2 63.8+12.4 58.3+11.1 3.22  <€0.001 T8 54.5+11.2  50.9410.3 3.05  <C0.001
o = H 1 64.6+13.5 58.9%12.0 3.09  <€0.001 Za i = H ¥ 54.9+11.6  51.3%10.6 2.93  <€0.001
212 N 63.14+12.9 57.5+£11.5 2.96  <C0.001 212 T 54.3+11.4  50.6+10.4 2.82 0.01
2 13~28 JHF-1y 64.3+12.6  58.7+£11.3 2.87 0.01 2 13~28 JH V-1 54.8+11.3  51.1£10.5 2.78 0.01
2# 29 F 51 63.94+12.2 58.8+10.9 2.78 0.01 229 G 54.64+11.0  50.9410.1 2.73 0.01
PMio (pg/m®) O3 (pg/m?*)
ZE - 102.9421.3  96.04+19.7 2.70 0.01 24071 68.2414.1  66.14+13.6  0.93 0.35
Zii = H -1 103.7422.5 96.7+20.7 2.58 0.01 Zhii = A 68.54+14.5  66.4+13.9 0.89 0.38
2212 T 102.1£21.8  95.1+20.1 2.47 0.01 2512 T 67.9+14.3  65.8+£13.7 0.86 0.39
Z# 13~28 J Ty 103.5+21.5 96.4+19.8 2.54 0.01 %2 13~28 -1 68.4+14.2 66.3+13.8 0.87 0.38
2829 WGV 103.3+£21.0  96.8+19.4 2.45 0.01 229 WG V¥ 68.3+13.9  66.2+13.4 0.90 0.37
SO, (pg/m?) CO(mg/m?)
pes R 17.3+4.1 16.2+3.9 2.52 0.01 T 1.1+0.3 1.0+0.3 1.74 0.08
ZBH = H A 17.54+4.3 16.344.0 2.57 0.01 ] = H 1.140.3 1.0+0.3 1.70 0.09
12 T 17.24+4.2 16.043.9 2.40 0.02 712 AT 1.140.3 1.0£0.3 1.62 0.11
2 13~28 JH -1y 17.44+4.1 16.34+3.8 2.44 0.02 2 13~28 -1 1.14+0.3 1.04+0.3 1.67 0.10
229 )5 17.3+4.0 16.2+3.7 2.38 0.02 7 29 JH 5 -1 1.1£0.3 1.0£0.3 1.58 0.12
xR3 EEFLEVEESESHXEK
Table 3 Association between air pollutants and risk of preterm birth
A5 B OR 95%CI Z P Ar OR 95%CI Z P
PM, 5 (pug/m®) 7 13~28 Ji T4
T <46.0 1.00
<(46.0 1.00 46.0~58.0 1.14 0.65~2.00  0.46 0.65
46.0~58.0 1.18 0.67~2.08 0.57 0.57 58.0~69.0 1.32 0.76~2.28 1.00 0.32
58.0~69.0 1.42 0.82~2.46 1.26 0.21 =>69.0 1.67 0.98~2.85 1.88 0.06
=>69.0 1.86 1.09~3.17 2.32 0.02 %129 W LUE
ZET = A <46.0 1.00
<47.0 1.00 46.0~58.0 1.20 0.69~2.10  0.64 0.52
47.0~59.0 1.22 0.70~2.13 0.69 0.49 58.0~69.0 1.44 0.84~2.48 1.34 0.18
59.0~70.0 1.48 0.86~2.55 1.41 0.16 =>69.0 1.81 1.07~3.08 2.16 0.03
>70.0 1.92 1.13~3.27 2.54 0.01 || PMyo(pg/m®)
212 JH AN R |
<(45.0 1.00 <(82.0 1.00
45.0~57.0 1.16 0.66~2.04 0.51 0.61 82.0~96.0 1.12 0.64~1.96  0.40 0.69
57.0~68.0 1.38 0.80~2.39 1.18 0.24 96.0~109.0 1.34 0.78~2.31 1.06 0.29
=>68.0 1.79 1.05~3.06 2.18 0.03 >109.0 1.62 0.95~2.77 1.76 0.08
T3
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ARt OR 95%CI Z P AR i OR 95%CI Z P
ZhHT = A 229 VLG -1
<83.0 1.00 <13.0 1.00
83.0~97.0 1.16 0.67~2.02  0.53 0.60 13.0~16.0 1.18 0.68~2.06  0.57 0.57
97.0~110.0 1.40 0.82~2.40 1.23 0.22 16.0~19.0 1.36 0.80~2.32 1.12 0.26
>110.0 1.68 0.99~2.86 1.96 0.05 >19.0 1.64 0.97~2.78 1.88 0.06
212 RN N()z(‘ug/m”
<81.0 1.00 Z -8
81.0~95.0 1.10 0.63~1.93  0.33 0.74 <40.0 1.00
95.0~108.0 1.28 0.74~2.21  0.89  0.38 40.0750.0 1.26 O.72~z.21 - 0.80 042
~108.0 154 0.90~2.64  1.61 011 50.0~60.0 1.44 0.84~2.47  1.34 0.18
1 13~28 AT >60.0 1.82 1.08~3.07  2.16 0.03
<82.0 1.00 =
82.0~96.0 1.08 0.62~1.89  0.27 0.79 <4L.0 1.00
96.0~109.0 L2 072214 077 o1 41.0~51.0 1.30 0.75~2.26  0.93 0.35
1.0~61.0 1.4 0.87~2. 1.41 0.15
>109.0 1.46 0.86~2.49  1.41 0.16 g 6 8 8 o3 0
>61.0 1.88 1.12~3.16  2.32 0.02
229 LR
#12 JE LT 1
<82.0 1.00 12 AURTH
<40.0 1.00
82.0~96.0 1.14 0.66~1.98  0.48 0.63
40.0~50.0 1.24 0.71~2.16  0.75 0.45
96.0~109.0 1.32 0.77~2.27  1.02 0.31
50.0~60.0 1.40 0.82~2.40 1.23 0.22
>109.0 1.58 0.93~2.69  1.82 0.07
, >60.0 1.76 1.04~2.98  2.06 0.04
SO; (pg/m®)
24 13~28 J{T-#
<40.0 1.00
<13.0 1.00
40.0~50.0 1.22 0.70~2.13  0.69 0.49
13.0~16.0 1.24 0.71~2.16  0.75 0.45
50.0~60.0 1.36 0.80~2.32  1.12 0.26
16.0~19.0 1.42 0.83~2.44  1.28 0.20
>60.0 1.68 0.99~2.85  1.96 0.05
>19.0 1.76 1.04~2.99  2.06 0.04 ) B
2 29 VLR -1
2 = H 1
<40.0 1.00
<13.0 1.00
40.0~50.0 1.20 0.69~2.10  0.64 0.52
13.0~16.0 1.28 0.74~2.23  0.88 0.38
50.0~60.0 1.38 0.81~2.36  1.18 0.24
16.0~19.0 1.46 0.86~2.49  1.40 0.16
>60.0 1.72 1.02~2.91  2.04 0.04
>19.0 1.82 1.08~3.06  2.18 0.03
O3 (pg/m®)
112 JH L B
% 12 JH LA T4 e
<13.0 1.00 —a0 100
13.0~16.0 1.22 0.70~2.13  0.69 0.49 54.0~65.0 Lod 0.60~181 014 0.89
16.0~19.0 1.38 0.81~2.36  1.18  0.24 65.0~77.0 1.08 0.63~1.86  0.27 0.79
—19.0 1.68 0.99~2.85 196  0.05 =77.0 1.12 0.66~1.92  0.41 0.68
2 13~28 JHF 4y 2R = H P
<13.0 1.00 <55.0 1.00
13.0~16.0 1.20 0.69~2.10  0.64 0.52 55.0~66.0 1.06 0.61~1.84  0.20 0.84
16.0~19.0 1.32 0.77~2.27 1.02 0.31 66.0~78.0 1.10 0.64~1.90  0.33 0.74
>19.0 1.58 0.93~2.69 1.82 0.07 =>78.0 1.14 0.67~1.95 0.48 0.63
(F: T3
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G OR 95%CI Z P RIS OR 95%CI z P
?lz}gw\quﬂj é’iJﬁ*HqZﬁ]
<54.0 1.00 <0.9 1.00
54.0~65.0 1.02 0.59~1.77 0.08 0.94 0.9~1.1 1.10 0.63~1.92 0.33 0.74
65.0~77.0 1.06 0:621.83 = 018 = 0.86 1.1~1.3 114 0.66~1.98  0.48  0.63
>77.0 1.10 0.65~1.88  0.32 0.75 ~1.3 122 071—210 072 0.47
Z 13~28 JHF-1 Z 12 LN
<54.0 1.00
<0.9 1.00
54.0~65.0 1.04 0.60~1.80  0.13 0.90
0.9~1.1 1.06 0.61~1.86  0.20 0.84
65.0~77.0 1.08 0.63~1.85  0.25 0.80
1.1~1.3 1.10 0.64~1.91  0.33 0.74
>77.0 1.12 0.66~1.91  0.40 0.69
>1.3 1.16 0.68~1.99  0.54 0.59
229 RLLVE T
2 13~28 JH T
<54.0 1.00
<0.9 1.00
54.0~65.0 1.06 0.61~1.83  0.20 0.84
65.0~77.0 1.10 0.64~1.89  0.33 0.74 0.9~1.1 1.08 0.62~1.88 0.2 0.79
70 - 0.67—1.90 049 0,62 1.1~1.3 1.12 0.65~1.93  0.41 0.68
COCmg/m®) >1.3 1.18 0.69~2.02  0.61 0.54
T 1y 2 29 JE LV P
<0.9 1.00 <<0.9 1.00
0.9~1.1 1.08 0.62~1.89  0.27 0.79 0.9~1.1 1.06 0.61~1.84  0.18 0.86
1.1~1.3 1.12 0.65~1.94  0.41 0.68 1.1~1.3 1.10 0.64~1.89  0.33 0.74
>1.3 1.18 0.69~2.03  0.61 0.54 ~1.3 1.14 0.67~1.94  0.49 0.62
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