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Figure 2 (Color online) Associations between UDI index and risk of preterm birth (odds ratio, OR) by days of lag. The baseline model adjusts only for
random effects, while the fully adjusted model controls for maternal age, pre-pregnancy BMI, education level, ethnicity, second-hand smoke exposure,
air purifier use, proximity to major roads, noise disturbance, residential NDVI level, average temperature during pregnancy, and PM, 5 exposure
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Figure 3 (Color online) Associations between UDI index and risk of preterm birth (odds ratio, OR) by weeks of lag. The baseline model adjusts only
for random effects, while the fully adjusted model controls for maternal age, pre-pregnancy BMI, education level, ethnicity, second-hand smoke
exposure, air purifier use, proximity to major roads, noise disturbance, residential NDVI level, average temperature during pregnancy, and PM, s
exposure
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Figure 5 (Color online) Results of cumulative model adjustment
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Table 2 RERI and AP from the combined effects of high temperature, high ozone, and UHI/UDI effects

At RERI(95% CI) * AP(95% CI)”

B AE+UDI

5 0~1)% —0.32(—0.45, —0.18) —0.34(-0.49, —0.18)
R 0~2J8 -0.27(=0.41, —0.13) —0.28(—0.43, —0.13)
IR 0~3 4 —0.26(—0.39, 0.13) —0.28(—0.43, —0.13)
i E+UDI

IR 0~1)4 —3.8(—6.41, —1.18) —2.4(=5.0, =0.27)
IR 0~2 4 —4.9(~7.48, —2.32) —5.1(=10.73, —0.54)
Wi 0~3 8 —8.1(=11.9, —4.20) —12.5(=25.9, —0.94)
5 R4 +UHI

I 0~1)%
T 0~2J#
WE0~3JH

—0.13(=0.27, 0.01)
—0.10(=0.24, 0.04)
—0.05(=0.19, 0.09)

—0.12(=0.27, 0.01)
—0.10(-—0.25, 0.04)
—0.05(0.20, 0.09)

a) FUENRE TRERARRS . ZHIBMUKSE . ZHEKF. RIE. “FWRE. S0l e Ehinn sl B E. WE T Jm

HINDVIKF-

RHEFATHR N, HRTER T IA1ERTIOIERY, St Hit
FAURIBIFSE.

AT EE TN 25 | 5 S5 i — 20 51 A fnf o
B2 T < B 0N S B A T AR B AR DAR AR I L
(IUDHEECRH B, AR L RBFEIL—TIQR, F =iy
XU AT R 6 24110%(OR=0.90; 95% CI: 0.85, 0.95). AHF
AR5 W 2= PSR BN B W B RN, R
UDIAT S A8 18 7 i R 2500, 738 i J BN oA 1 20
MR A TG A 2R AR R AE LR A2 1 Rl 4
BREETH i 2494~4.5°C™ TTUHIRLN B9 A7 AER IRk i
FRBE P A A A s DT T 3k T A e o
KIPEAEARRE . AERNTSERTpiR T, ek
UHIRE X2 R R e A BESE rp 3 T —
% IS5 UH IR A £ UD IO 20 7] g7 — & FE I
U R R SRR A R L KU, O HLX
AR () 9585 7T I — JE B Je = R g2 3,
%45 AT B AT DL B UDIRL R (4775 7] BE D% 2 kb
2 P L R B Il L AR B b T SR R 4 M R AU

ZEAT AL, AT 5T 73 B A SRUDIRIAE FHAE
1 SRR LY I SR A e o B T L BT S s
i A& R MBS AR 5 5™ Z 8l ] R A e« UIE”
S TR, ik — 4 SR AT B R TR A TE AR Y
1A UL Z 3 (R R0 P BB SR FH TR I 21 RO 3
X —A AT BE AR R, TR TR T, SR
BT IR T REEEE KDY, M UDD T R R

3698

PRI AT B AT AE FH AT 68 T L % i 3 A syl v Y )
ARV, H 0 T3 &P E 7K, ITTIEE
FIUDIS A B3 W 25w i XU FEARCRH DGR, SR, (A%
HERE, FRAMFFEX TR =1t h A 3R 545
RBRSRENG RIS F e A HAA ST
AN B, FRATIABCS A AR B — s BRI
I, B AT B A f R S o T 4 19 4 s I
BN, DIMEIRATE G b B AR A R BRI KT 2T,
W T UHL X UDIIE G 5 57 45 5 2 TR 9 0C & M HAE
BLi.

MATIZS R EE SR, FRATTA T L)L A BLUDIZUN %30
% UL EEEE R ORAPE BRI BEEAR. X AT RE 5 56T
FIBIFFE L i i 22 LT 22 Ry A W R 95 (GDM) & %
S T35 7  SN=1Y | DA Sl 1 e i 1= 5 s S
RS R A O, AR5 [ T 3 oo e P 2 T T
Z R UDIFR RN, $ER Sl 42 40T gexd A R
KRR B2 U, 7ok, Seaita B8, kit &
£ 3% Mo i (socioeconomic status, SES)5ZFh4: mHH
PO AT REANTE S BUAE RS R R, AT R
HEBREEAL. ZRBMUKY- B SRR GEHE A S
32 FUDIRUN P ARA 1 AT R AR 2 A iy AU . 1)
RERR R BT E, IR/ M M X 5 S b JE A
AU AL FEAC Y, WAL A P AL A1)
FEAE AR T P S g AR M X O AT A2 ) o
FIA A TG SRR = 1 B 7 K. FEXFPEOL R, ™



it 3Z

(1 5 LR TR b 32 T B KPR i T AR AN B
PRETINER, 7RI L8NG BE L B X PR P &
(28 5 EINAEURE, X — Rt 5 F RTPRSE A R A5
FH—H FATT3 & B AT X B B K P19 [F] 5 UDI
PRI E I —E R AR, (LRI A, Tkt
ZASCHIWTIARIE,  ASEFERE LS WL A 25 R 7 A
R AHRA I IERIE T AEBOK R BRI
feilt R B 5 R Z IR B OCHK,  F R AR 23 SCHR LA e
BRI i, —Lepoe 45 LRI E X
e FEASKF AT REA B TN i i 2 -5 ™ 2 (B B 56
WL R, R 1% T B — TSI S 4 1 AR T AR A
R, XIUFTER I, SRR SR 100 mLL N ZE
A FIARER I, TEA G A i M 5 i
HEAT BB ZE 00 R R 0 A M AR K T A o i 3 5 5
7 22 ] AT RN A .

EATE AR, 2R 2210 B9 2 AL AR T3 AT
FHE AT VE . BFE 0, SR IRBE AN GE
SRR IR, BRI AR 2800, A REIE i P B
U 17 SRRV ZE R BRI, DR OB 4R
PESEZAIARORE PR, LA, ST St T LA Sl )l
SN SN, PR S BER AR, X SRR R R KA
i T B AT LR 2R3 ) B A R RIS 458 49 )7 A AR AL,
X B[R ZR AT e A FH sl = g IXUBS:. o, A7
B L ZE I L SR I ) R TR N 7T LA i)
IRBEITLE Y, AT AT BB —E R L R AT I
BN GX S UDIRPE FIZEML), (Ht T REAF A A 7R 1Y
NSRRI IR, ANy it A S Bl FAIA T S (19,
LM TT RES 20 2R P ANE S OC, AT I s i
FEFRY T B AT RE (LR B 2622 R R Y, 45
BRI, ARMBIFE TR S5 5 AN SR AR G
T ST — 25 0B 8 T g b Ay X B8 JRy 7 AR AL
NE, JFRELERRT SR L. O — (AR, 18
WIS RASC RN, HEGHHEZITHRIN
R, MUCRURRZR, @ HABIR S A2 )
O ERRIER G, CATFREERW, 2505 P Xt ik
L5 A WA, U AR PM, sFINO, 555
O, s AR T R T LR AR L RVER i 2 AT Y
DR AESl T X, W ¥ et — A E LAY PR SE A
K. MRS BRI A PEORI B I A A5 B )
TR, skt il S T ot 2 A I LR BB 7 2 R
FEEHE, WA, F e 2 B H A S AT FE A BB |
GRS OR A ] B PEANE FRIRDL. A4 S22 s ARELE

AP T O 28 PO BRI 2 5 KU 7, I HL S R PR R
A2, XA REME A RALORES SRR XS, 7EABTTEH,
TIXLE P ZR A AT REX WIS BEAS JR ™ A e, K
7R L ZE B AR ol LA A D PR A i, i I
RO — AR 3R B LU AFTE LGS B A 25 51 vh N — e R
EHEBRENTRETER M. AR BIDT T T R R X 2t
DU AR5 SR p s, SRR FA X = 5305
FALISES RS NN AN L R SR A R
HER SR B A ARk 3l

BERTFE BA AN B, 5, X A AR — I
KRR EE PG TTIEBIOTTE, IR T3+ 8L
B (UDDAS R B SCH. FA 1 HH T hnifefe Ty
Wk, I G AT U FIAR X BE R RS EE SRR A
AMAUDL A, FRATZEA R34 T T UDIROV Y LE
B, KBTS B AL (IR 22K, AT B i 4G
SRETIAFEE. ABEFEAR IR A 5 85 A4 D7 4 )R
3T IFSE DX/ N A B s A Bt ) B IS v

HE A T AT RERZ M UDL S L= B TR A% R 2, (HH A
AT A 2 BRI Z T R A7, filhn, SRS
TE EEM P R AT T 2 2T v A 56 1 28
(MBI WAACEEE) BT IR, (RS 6=
S S5 F S PR S, AU EETEA BT
HURG B 7= S VA R W0 R R A DG B, I S B5ds 0y Bl
FAMSEABITE () —A R B, RAAH W I %% JE
XA ER. Hk, RIEEFRATC IR 4% T8N Z I i
#8 LA RACHEBRIELRE By 52, {H TR 5% 25 1 52 1),
T AT A T REAE ULEE B B A G 6 R ot B — EFE .
=, BRATRBEIATHIMY TGN K 5 A7 1)
T I IR R ) SHe DA A 230 () SR N 7 11, PR
AT 2 EV R, X EE R B AT
V. B2, FEH/ING) XA T T 53 R 2% K SR )
T O TIRR. B0, A0, (~10
) BERECMWEF - BT 85 78 X 4338 it 5 3R 3 i
GRS TAFAE—E SRR, RSN, 158+
AU DI SR 55 A 1 B Pl PN SR 0 B 3 1) 2 [ AR 5
P, 38N UDIE B 35 REAR B T2 N, X & AT
G FEVANTE 4 ENE R R B, ok, R
HLAG 7 F R 0] g 2 S B4R A L 2 5 % UDIR
BT —2k, HXIEA BT 5 AT 425,
A X Fh— XS T 2 5 5 8RS —0, JF
SEFFSE R RS . RO IR R PF R, FRATTHER

3699



M4 %8 & 20054688 H70% £22H

FI|HEBOME IS FBC T UDIHEEO0 it e 4 5 1) i 3550, 31X
UE—AEI T IRATT AR IR Z5e ARR E . IEAh, TR
WFFE B U 23 (A A UD LR £ 1 7 e, PRI = fi
HAIT B T R FEE R X A BF ST 45 B AT LA S
43T
4 ik

ZE LRk, e E AR ABIE ST B B B R,
A5 38 i %1 10304044 4 [F H A2 BA S 5 5 & B3R,
il AL T UDHE BGTAG ik, TR nT EAYTR 2= A
E, %R TUDIRR SR KK Z MM R, 5%
SER R, TR T AR B0 KA R L X
i 10%2E 4. 78 AR R JE B AR 22 R DI, UDLER R 5
TP SR I 5 i ) — Bk, T ELTE B ZE T R
AR oM 2. W TR SR 2 R, B
ZIFRFTEAE AT RErE, R AT B — AR T
X—KR, LHAEMT SR R, AR

RPN

S, WA HAER ST, BATRBUDIMN S &R =
B AR —E RIS AR, BNUDIRLY 7] RETE— & R
IR T ER R R SR R R R L AR, X R
RONAEBE T T o . X — RN 8%
NPT RETE—E AR DR TR P RN L R iR A
B AR A AR F . AR T v — 2 pr
R, UDII X ARFAERS . ZETRE . BMUKF-HI
SR DR B R A AN FE AR R, X
304 DL FREE, MZEERE L. 22 RiBMIKFE &
HEEE, UDIRON AR VR R i 3 X —AfF 5T k3
PR AEIR T AR AR A A, % I A [
NBER AR TR . ASBFSE i+ By 5 e
Z I 56 R TR B0IEdE, I Btk T 5300 5
TP 2 [ 1) IR A 1 SR T A X 2 = B e e 11
SO, AR A 5T N IZ I — R R I T T I 2 X R
FEBS IR T HILE,  FF4 A T R R PR BT P Sk,
DUER Bk 1l e R {e B

1 Quinn J A, Munoz F M, Gonik B, et al. Preterm birth: Case definition & guidelines for data collection, analysis, and presentation of immunisation

safety data. Vaccine, 2016, 34: 6047-6056

2 Bhutta Z A, Cabral S, Chan C W, et al. Reducing maternal, newborn, and infant mortality globally: An integrated action agenda. Intl J Gynecol

Obste, 2012, 119: S13-S17

3 Ohuma E O, Moller A B, Bradley E, et al. National, regional, and global estimates of preterm birth in 2020, with trends from 2010: A systematic

analysis. Lancet, 2023, 402: 1261-1271

4 Chawanpaiboon S, Vogel J P, Moller A B, et al. Global, regional, and national estimates of levels of preterm birth in 2014: A systematic review and

modelling analysis. Lancet Glob Health, 2019, 7: e37-e46

0 9 N W

JAMA Netw Open, 2020, 3: ¢208243

Blencowe H, Cousens S, Chou D, et al. Born Too Soon: The global epidemiology of 15 million preterm births. Reprod Health, 2013, 10: S2
Zhang J, Sun K, Zhang Y. The rising preterm birth rate in China: A cause for concern. Lancet Glob Health, 2021, 9: e1179—¢1180

Saigal S, Doyle L W. An overview of mortality and sequelae of preterm birth from infancy to adulthood. Lancet, 2008, 371: 261-269

Bekkar B, Pacheco S, Basu R, et al. Association of air pollution and heat exposure with preterm birth, low birth weight, and stillbirth in the US.

9 HaS, Liu D, Zhu Y, et al. Acute associations between outdoor temperature and premature rupture of membranes. Epidemiology, 2018, 29: 175—

182

10 Nieuwenhuijsen M, Ristovska G, Dadvand P. WHO environmental noise guidelines for the european region: A systematic review on environmental
noise and adverse birth outcomes. Int J Environ Res Public Health, 2017, 14: 1252
11 Lee A C, Blencowe H, Lawn J E. Small babies, big numbers: Global estimates of preterm birth. Lancet Glob Health, 2019, 7: e2—3

12 Gasparrini A, Guo Y, Hashizume M, et al. Mortality risk attributable to high and low ambient temperature: A multicountry observational study.

Lancet, 2015, 386: 369-375

13 Gronlund C J, Zanobetti A, Schwartz J D, et al. Heat, heat waves, and hospital admissions among the elderly in the United States, 1992-2006.

Environ Health Perspect, 2014, 122: 1187-1192

14 Ma W, Wang L, Lin H, et al. The temperature—mortality relationship in China: An analysis from 66 Chinese communities. Environ Res, 2015, 137:

72-71

15 Ye X, Wolff R, Yu W, et al. Ambient temperature and morbidity: A review of epidemiological evidence. Environ Health Perspect, 2012, 120: 19-28
16 SonlJY, Lane K J, Lee J T, et al. Urban vegetation and heat-related mortality in Seoul, Korea. Environ Res, 2016, 151: 728-733
17 Chersich M F, Pham M D, Areal A, et al. Associations between high temperatures in pregnancy and risk of preterm birth, low birth weight, and

3700


https://doi.org/10.1016/j.vaccine.2016.03.045
https://doi.org/10.1016/j.ijgo.2012.04.001
https://doi.org/10.1016/j.ijgo.2012.04.001
https://doi.org/10.1016/S0140-6736(23)00878-4
https://doi.org/10.1016/S2214-109X(18)30451-0
https://doi.org/10.1186/1742-4755-10-S1-S2
https://doi.org/10.1016/S2214-109X(21)00337-5
https://doi.org/10.1016/S0140-6736(08)60136-1
https://doi.org/10.1001/jamanetworkopen.2020.8243
https://doi.org/10.1097/EDE.0000000000000779
https://doi.org/10.3390/ijerph14101252
https://doi.org/10.1016/S2214-109X(18)30484-4
https://doi.org/10.1016/S0140-6736(14)62114-0
https://doi.org/10.1289/ehp.1206132
https://doi.org/10.1016/j.envres.2014.11.016
https://doi.org/10.1289/ehp.1003198
https://doi.org/10.1016/j.envres.2016.09.001

18

20

21

22
23

24

25

26
27

28

29

30

31

32

33

34

35

36

37

38

39
40

41

42

43

44

45
46

47

stillbirths: Systematic review and meta-analysis. BMJ, 2020, 371: m3811

He JR, Liu Y, Xia X Y, et al. Ambient temperature and the risk of preterm birth in Guangzhou, China (2001-2011). Environ Health Perspect,
2016, 124: 1100-1106

Li S, Chen G, Jaakkola J J K, et al. Temporal change in the impacts of ambient temperature on preterm birth and stillbirth: Brisbane, 1994-2013.
Sci Total Environ, 2018, 634: 579-585

McElroy S, Ilango S, Dimitrova A, et al. Extreme heat, preterm birth, and stillbirth: A global analysis across 14 lower-middle income countries.
Environ Int, 2022, 158: 106902

Im E S, Pal J S, Eltahir E A B. Deadly heat waves projected in the densely populated agricultural regions of South Asia. Sci Adv, 2017, 3:
¢1603322

Perkins-Kirkpatrick S E, Lewis S C. Increasing trends in regional heatwaves. Nat Commun, 2020, 11: 3357

Gao M, Wang F, Ding Y, et al. Large-scale climate patterns offer preseasonal hints on the co-occurrence of heat wave and O; pollution in China.
Proc Natl Acad Sci USA, 2023, 120: €2218274120

Morawska L, Zhu T, Liu N, et al. The state of science on severe air pollution episodes: Quantitative and qualitative analysis. Environ Int, 2021,
156: 106732

Lu X, Zhang L, Shen L. Meteorology and climate influences on tropospheric ozone: A review of natural sources, chemistry, and transport patterns.
Curr Pollution Rep, 2019, 5: 238-260

Zhang K, Cao C, Chu H, et al. Increased heat risk in wet climate induced by urban humid heat. Nature, 2023, 617: 738-742

Santamouris M. Recent progress on urban overheating and heat island research. Integrated assessment of the energy, environmental, vulnerability
and health impact. Synergies with the global climate change. Energy Buildings, 2020, 207: 109482

Ward K, Lauf S, Kleinschmit B, et al. Heat waves and urban heat islands in Europe: A review of relevant drivers. Sci Total Environ, 2016, 569-570:
527-539

Epstein Y, Moran D S. Thermal comfort and the heat stress indices. Ind Health, 2006, 44: 388-398

Sherwood S C, Huber M. An adaptability limit to climate change due to heat stress. Proc Natl Acad Sci USA, 2010, 107: 9552-9555

Xiao X, Liu R, Zhang Z, et al. Using individual approach to examine the association between urban heat island and preterm birth: A nationwide
cohort study in China. Environ Int, 2024, 183: 108356

Shi Y, Katzschner L, Ng E. Modelling the fine-scale spatiotemporal pattern of urban heat island effect using land use regression approach in a
megacity. Sci Total Environ, 2018, 618: 891-904

Son J Y, Choi H M, Miranda M L, et al. Exposure to heat during pregnancy and preterm birth in North Carolina: Main effect and disparities by
residential greenness, urbanicity, and socioeconomic status. Environ Res, 2022, 204: 112315

HoJY, ShiY, Lau K K L, et al. Urban heat island effect-related mortality under extreme heat and non-extreme heat scenarios: A 2010-2019 case
study in Hong Kong. Sci Total Environ, 2023, 858: 159791

Yue W, Zhang E, Liu R, et al. The China birth cohort study (CBCS). Eur J Epidemiol, 2022, 37: 295-304

Hersbach H, Bell B, Berrisford P, et al. The ERAS global reanalysis. Quart J] R Meteoro Soc, 2020, 146: 1999-2049

Sulla-Menashe D, Friedl MA. User guide to collection 6 modis land cover (med12ql and med12cl) product. USGS: Reston, VA, USA, 2018. 18
Xu'Y, Wu X, Kumar R, et al. Substantial increase in the joint occurrence and human exposure of heatwave and high-PM hazards over South Asia in
the mid-21st Century. AGU Adv, 2020, 1: ¢€2019AV000103

WHO. Born too soon: The global action report on preterm birth. 2012. https://www.who.int/publications/i/item/9789241503433

Wang Y Y, Li Q, Guo Y, et al. Ambient temperature and the risk of preterm birth: A national birth cohort study in the mainland China. Environ Int,
2020, 142: 105851

Ren M, Wang Q, Zhao W, et al. Effects of extreme temperature on the risk of preterm birth in China: A population-based multi-center cohort study.
Lancet Regional Health-Western Pac, 2022, 24: 100496

Sun Y, Ilango S D, Schwarz L, et al. Examining the joint effects of heatwaves, air pollution, and green space on the risk of preterm birth in
California. Environ Res Lett, 2020, 15: 104099

Son J Y, Lee J T, Lane K J, et al. Impacts of high temperature on adverse birth outcomes in Seoul, Korea: Disparities by individual- and
community-level characteristics. Environ Res, 2019, 168: 460-466

Asta F, Michelozzi P, Cesaroni G, et al. The modifying role of socioeconomic position and greenness on the short-term effect of heat and air
pollution on preterm births in Rome, 2001-2013. Int J Environ Res Public Health, 2019, 16: 2497

Dreiling C E, Carman lii F S, Brown D E. Maternal endocrine and fetal metabolic responses to heat stress. J Dairy Sci, 1991, 74: 312-327
Tungman T, Cirach M, Marando F, et al. Cooling cities through urban green infrastructure: A health impact assessment of European cities. Lancet,
2023, 401: 577-589

Masson-Delmotte V, Zhai P, Portner H-O, et al. Global warming of 1.5 c. 2018, https://www.ipcc.ch/sr15/

3701


https://doi.org/10.1136/bmj.m3811
https://doi.org/10.1289/ehp.1509778
https://doi.org/10.1016/j.scitotenv.2018.03.385
https://doi.org/10.1016/j.envint.2021.106902
https://doi.org/10.1126/sciadv.1603322
https://doi.org/10.1038/s41467-020-16970-7
https://doi.org/10.1073/pnas.2218274120
https://doi.org/10.1016/j.envint.2021.106732
https://doi.org/10.1007/s40726-019-00118-3
https://doi.org/10.1038/s41586-023-05911-1
https://doi.org/10.1016/j.enbuild.2019.109482
https://doi.org/10.1016/j.scitotenv.2016.06.119
https://doi.org/10.2486/indhealth.44.388
https://doi.org/10.1073/pnas.0913352107
https://doi.org/10.1016/j.envint.2023.108356
https://doi.org/10.1016/j.scitotenv.2017.08.252
https://doi.org/10.1016/j.envres.2021.112315
https://doi.org/10.1016/j.scitotenv.2022.159791
https://doi.org/10.1007/s10654-021-00831-8
https://doi.org/10.1002/qj.3803
https://doi.org/10.1029/2019AV000103
https://doi.org/10.1016/j.envint.2020.105851
https://doi.org/10.1016/j.lanwpc.2022.100496
https://doi.org/10.1088/1748-9326/abb8a3
https://doi.org/10.1016/j.envres.2018.10.032
https://doi.org/10.3390/ijerph16142497
https://doi.org/10.3168/jds.S0022-0302(91)78175-7
https://doi.org/10.1016/S0140-6736(22)02585-5

M4 %8 & 20054688 H70% £22H

48

49

50

51
52

53

54
55

56

57

58

59

60

61
62

63
64

65

66
67

Chapman S, Watson J E M, Salazar A, et al. The impact of urbanization and climate change on urban temperatures: A systematic review. Landscape
Ecol, 2017, 32: 1921-1935

Estrada F, Perron P. Disentangling the trend in the warming of urban areas into global and local factors. Ann New York Acad Sci, 2021, 1504: 230-
246

Brouillet A, Joussaume S. Investigating the role of the relative humidity in the co-occurrence of temperature and heat stress extremes in CMIP5
projections. Geophys Res Lett, 2019, 46: 11435-11443

Lao T T, Ho L F, Chan B C P, et al. Maternal age and prevalence of gestational diabetes mellitus. Diabetes Care, 2006, 29: 948-949

Lee C S, Zhu S, Wu Q, et al. Independent and joint associations of age, pre-pregnancy BMI, and gestational weight gain with adverse pregnancy
outcomes in gestational diabetes mellitus. Diabetes Ther, 2023, 14: 363-375

Li Y, Ren X, He L, et al. Maternal age and the risk of gestational diabetes mellitus: A systematic review and meta-analysis of over 120 million
participants. Diabetes Res Clin Pract, 2020, 162: 108044

Carpenter M W. Gestational diabetes, pregnancy hypertension, and late vascular disease. Diabetes Care, 2007, 30: S246-S250

Lean S C, Derricott H, Jones R L, et al. Advanced maternal age and adverse pregnancy outcomes: A systematic review and meta-analysis. PLoS
ONE, 2017, 12: 0186287

Xu W, Jiang B, Sullivan W C, et al. Racial disparities in environmental exposures and SARS-CoV-2 infection rates: A detailed population-
weighted analysis. Sustain Cities Soc, 2024, 101: 105135

Jiang B, Mak C N S, Larsen L, et al. Minimizing the gender difference in perceived safety: Comparing the effects of urban back alley interventions.
J Environ Psychol, 2017, 51: 117-131

Lu H, Liu L, Zhong H, et al. A dose of nature to reduce sexual crimes in public outdoor spaces: Proposing the Landscape-Sexual Crime Model.
Landscape Urban PlAnning, 2024, 250: 105143

Noelke C, Chen Y H, Osypuk T L, et al. Economic downturns and inequities in birth outcomes: Evidence from 149 million US births. Am J
Epidemiol, 2019, 188: 1092-1100

Wang Q, Li J, Zheng S, et al. Breast cancer stage at diagnosis and area-based socioeconomic status: A multicenter 10-year retrospective clinical
epidemiological study in China. BMC Canc, 2012, 12: 122

Chen H, Zhu Z, Sun D, et al. The physical and psychological health of migrants in Guangzhou, China. INQUIRY, 2016, 53: 004695801666806
Jiang B, Li D, Larsen L, et al. A dose-response curve describing the relationship between urban tree cover density and self-reported stress recovery.
Environ Behav, 2016, 48: 607-629

Kloog I. Air pollution, ambient temperature, green space and preterm birth. Curr Opin Pediatr, 2019, 31: 237-243

Stieb D M, Chen L, Eshoul M, et al. Ambient air pollution, birth weight and preterm birth: A systematic review and meta-analysis. Environ Res,
2012, 117: 100-111

Yu Z, Zhang X, Zhang J, et al. Gestational exposure to ambient particulate matter and preterm birth: An updated systematic review and meta-
analysis. Environ Res, 2022, 212: 113381

Xu W, Wang H, Su H, et al. Impacts of sights and sounds on anxiety relief in the high-density city. Landscape Urban Planning, 2024, 241: 104927
McHale P, Maudsley G, Pennington A, et al. Mediators of socioeconomic inequalities in preterm birth: A systematic review. BMC Public Health,
2022, 22: 1134

3702


https://doi.org/10.1007/s10980-017-0561-4
https://doi.org/10.1007/s10980-017-0561-4
https://doi.org/10.1111/nyas.14691
https://doi.org/10.1029/2019GL084156
https://doi.org/10.2337/diacare.29.04.06.dc05-2568
https://doi.org/10.1007/s13300-022-01352-7
https://doi.org/10.1016/j.diabres.2020.108044
https://doi.org/10.2337/dc07-s224
https://doi.org/10.1371/journal.pone.0186287
https://doi.org/10.1371/journal.pone.0186287
https://doi.org/10.1016/j.scs.2023.105135
https://doi.org/10.1016/j.jenvp.2017.03.012
https://doi.org/10.1016/j.landurbplan.2024.105143
https://doi.org/10.1093/aje/kwz042
https://doi.org/10.1093/aje/kwz042
https://doi.org/10.1186/1471-2407-12-122
https://doi.org/10.1177/0046958016668065
https://doi.org/10.1177/0013916514552321
https://doi.org/10.1097/MOP.0000000000000736
https://doi.org/10.1016/j.envres.2012.05.007
https://doi.org/10.1016/j.envres.2022.113381
https://doi.org/10.1016/j.landurbplan.2023.104927
https://doi.org/10.1186/s12889-022-13438-9

Summary for “rr FEIS T 570 5L XU B S 5 SRAR A ELAR R Y S

Risk of preterm birth associated with urban dry island effect
and its interaction with temperature and ozone exposure in
Chinese cities

Xiang Xiao'?, Meng Gao'”, Guanghui D0ng3* & Zhehong Yin"

! Department of Geography, Hong Kong Baptist University, Hong Kong 999077, China

> Institute for Research and Continuing Education, Hong Kong Baptist University, Shenzhen 518000, China

} Department of Occupational and Environmental Health, School of Public Health, Sun Yat-sen University, Guangzhou 510080, China
4 Beijing Obstetrics and Gynecology Hospital, Capital Medical University, Beijing 100026, China

* Corresponding authors, E-mail: mmgao2@hkbu.edu.hk; dongghS@mail.sysu.edu.cn; yinchh@ccmu.edu.cn

Recent studies have increasingly pointed to the potential risks that high temperature and humidity pose to pregnant women,
particularly in increasing the likelihood of preterm birth. However, within urban areas, where humidity tends to be lower,
the impact of the Urban Dry Island (UDI) effect on preterm birth remains underexplored. This study aims to investigate
whether UDI exposure at the individual level offers any protective benefits against preterm birth and whether this
protective effect persists even under conditions of high urban temperature and ozone exposure.

This research is based on data from the China Birth Cohort Study (CBCS), encompassing 103040 birth records up until
December 2020. By integrating residential address data with gridded relative humidity data, the study individualizes the
assessment of UDI exposure. The UDI index, a measure of dryness in urban environments, was calculated for each
participant based on their specific location. To examine the relationship between UDI exposure and the risk of preterm
birth, the study employed a generalized linear mixed-effects model. This model allowed for the adjustment of potential
confounding factors, including maternal characteristics such as age, pre-pregnancy BMI, education level, ethnicity, second-
hand smoke exposure, air purifier use, and environmental factors such as proximity to major roads, noise disturbance,
residential NDVT level, and average temperature during pregnancy.

The findings of this study reveal a consistent and significant protective effect of UDI exposure against preterm birth
within the 21-day period leading up to delivery. Specifically, for every quartile decrease in the UDI index lagged by one
week, the risk of preterm birth decreased by 10% (OR=0.90, 95% CI: 0.85, 0.95). This suggests that lower humidity in
urban areas may help reduce the likelihood of preterm birth. Additionally, interaction analyses indicated that UDI may
partially mitigate the increased risk of preterm birth associated with high temperature and high ozone exposure.

Further stratified analyses showed variations in the protective effect of UDI across different subgroups. Notably, the
protective effect of UDI was weaker among pregnant women who were over 30 years old, had lower socioeconomic status,
or lived in areas with higher levels of greenery (as indicated by NDVI). These findings suggest that while the UDI effect
may generally offer a protective benefit against preterm birth, certain populations within urban environments may be more
vulnerable and receive less benefit from this effect.

In conclusion, the Urban Dry Island effect appears to have a protective role against preterm birth, especially during the
critical weeks leading up to delivery. However, the strength of this protective effect varies among different demographic
groups. The weaker protection observed among older, socioeconomically disadvantaged, and greener neighborhood
residents highlights these groups as potentially susceptible subpopulations within urban mothers. This suggests the
importance of developing targeted interventions for these high-risk groups to better protect them against the adverse
outcomes associated with urban environmental exposures during pregnancy. The study’s findings underscore the complex
interplay between urban environmental factors and maternal health, providing valuable insights for public health strategies
aimed at reducing preterm birth rates in urban settings.
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