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Effects of green space on adverse birth outcomes induced by air pollution ZHANG Juan, ZHOU
Sijie, ZHANG Hanging, ZHANG Yajuan (Department of Occupational Health and Environmental
Health/Key Laboratory of Environmental Factors and Chronic Diseases Control, School of Public
Health and Management, Ningxia Medical University, Yinchuan, Ningxia 750001, China)

Air pollution has become one of the most important public health problems worldwide.
Exposure to air pollution during pregnancy is one of the important risk factors for adverse birth
outcomes such as preterm birth, low birth weight, and birth defects. Air pollution control has a
long way to go. Therefore, it is extremely urgent to analyze and identify relevant protective
factors. Some studies have shown that green space may be a protective factor for the adverse
birth outcomes related to air pollution. This kind of research mainly utilizes satellite monitoring
data, quantifies the green space coverage level in a certain range of buffer zone centered on the
pregnant women's home addresses, and analyzes its mediation effect on the adverse pregnancy
outcomes related to air pollution. In this paper we reviewed the use of green space data, the
estimated effect of green space mediating the relationship between air pollution and adverse
birth outcomes, and its possible mechanisms, aiming to clarify the impact of green space on
adverse birth outcomes related to air pollution and provide a scientific basis for public health
intervention strategies.

green space; air pollution; adverse birth outcome; low birth weight; preterm birth;
mediation effect

BRIARETRATSRERNBRAIBFESILNM, EEXEENQHXDE
B, HREZERITRFAARERR, S FERABETAUSREFTRENR
LERNIEME X", BIF%) IFETHRE M, KB EEEY, 2= B4R
P %, Eit, RN KD #HITTFRRNEBERIPEER, MRS AR5
BXREEHNE, BEEANARDEFE N HFEXR, FREFIBXTRET
EX R SEME XA RIFRE BRI RIFER, BB eI &R e =
SWRRBRM S RIEIRE B X R MBI RANT LD, BRI, X
AR R SHRER MG ER BT BN G EFHYR B, T AR B TE

www.jeom.org

343

LRk
Review

o0¢e

DOl 10.11836/JEOM21281

A=
EXEARZESHXE £ W H(813
60417)

{EE =TT
3K88(1995—), &, L4
E-mail: zjzI0333@163.com

BIEEE
3KIFY8, E-mail: zhyj830515@126.com

CIEEH H
MmHR TRk
IiFSEEA  2021-06-28
REBAH 2022-01-12

XEHS  2095-9982(2022)03-0343-05
FESES R12
XERTERS A

»3|H

ka8, BB, KEE, F FETENAS
SRR REIRERBRIFM (). FIE SR
WEF, 2022,39(3): 343-347.

PSR

www.jeom.org/article/cn/10.11836/JEOM21281

Funding
This study was funded.

Correspondence to
ZHANG Yajuan, E-mail: zhyj830515@126.com

Ethics approval Not required
Competing interests None declared
Received 2021-06-28

Accepted 2022-01-12

» To cite

ZHANG Juan, ZHOU Sijie, ZHANG Hanging, et
al. Effects of green space on adverse birth out-
comes induced by air pollution[J]. Journal of
Environmental and Occupational Medicine,
2022, 39(3): 343-347.

> Link to this article
www.jeom.org/article/en/10.11836/JEOM21281


https://doi.org/10.11836/JEOM21281
mailto:zjzl0333@163.com
mailto:zhyj830515@126.com
www.jeom.org/article/cn/10.11836/JEOM21281
mailto:zhyj830515@126.com
www.jeom.org/article/en/10.11836/JEOM21281
www.jeom.org

344 #445-5723L&% | Journal of Environmental and Occupational Medicine | 2022, 39(3)

WARRSEYBXBA RIFIRE B HVE DR X
FTEMNZETEBIENER, RETENKRISRS
FRIFIRER X AN EFR LKA EIINGFS
H#ETSR, EEEPZBZE A USREXNT
RIHIREBRIFM, N AHTBENFIRRBRHRSF
(170

FETEIENEE N N2 EWIEWE FHY T
(BEE. WK EARE), BENEETEKTEREA
NIET M EEB RGP RENT—KERERIER
(normalized difference vegetation index, NDVI) , ELE s
[RIBZEK PR RIRA WA #H T SRR, T
MF R SFITLIIME, NOVI AR AT IMNX I AN LT & f 5
EZEEXHNMNEBEZMALLERRT, SEBEM
-1 5 1, BRI KFTER TIE, EEEERT
FeTEEds". RE NDVI 2ERIAINNEETIE
#2458, BI B RIS NOVI FUIE SRR AR — 3,
NDVI BFTE— £ R, FIINEGN D PHR(MIEETT
RN, BRE D HIERRTFEZEEERMTMKE
B 2 2 WMEHE, a0 73 PSR AR LI X (moderate-
resolution imaging spectroradiometer, MODIS; https://
earthdata.nasa.gov/) , Z = maieft & 16 d T|E] D HH=E
79 250 m x 250 m BJ NDVI, NDVI B2 BT [EIR =
FERRMBMA. BEUEASIFEERLLNERY,

NDVI B AKX EREZRIBARSSEBFHAE
—EFFREZFAXHN D EEKRRS. Bal NDVIE
HAXFREIERETERER, BERIAN 5min F17T
EER(Y320mNEHEBESZNEARREEREE, 8
B AL 800~1200 m HSEEIEREERRER D ANSE
B, BRI XEiIREM NovI X EELA—K, NG
B3t % L 250, 500, 1000 m BSBEGIT A E, EEFER
H el e B E A X F RN KT MR EIERY = 8] 77 P
(5130 MODIS 79 250 m) , XL X F 12 BT Sl
XTFERETEMEMBERNAFPER; AREEI
ADEMRETEAHTEABERAES, KEZHHAR
FERARNROKREFEL AIERIBHAOSEXHH
DREAESEZEEES, SHEEIRTHRSS5E
AR IFRIHERE R,

AN—ENZBRBEEREREFRERNKRS

BHRP, ZEBRTLATERRS, hEENENEE,
DB ERE N, SBASFRISRYHENE
N#HTETREFEERMAE) LA B XA
REMARERETIRERBRBETRIUSRAER
k) LR E) \INERKABHSETRERER,
NRFE RBERE. 7B HERB. AREMERX
JLBRJ L™, a3k, AR TR BT EY
HRERBEmF, BRMMARAERAZSZFER
= A AR A S RIBX A RIEIRE R BIRFL. EIh
FREAZESKIUSREMTIREZNARET
BN, BMBERZHEMARE, BFEHEEXHE
BT EREES, K EEENR X EEIE",

FETENAKSEEXNREEFRELZ BN
MXARAP(ER 1), SR UATRI(PM,) 5=
SR (NO,) HZE, Laurent F' FEEEINFEF) I UL
£7 2001 F 1 B—2008 FF 12 BFrE#&E) LB E
BEE, MRTEEBTEITASR PV, FBRIVEHE K
B, ERE TR FEBREMERE 500 m FREEH
X AL BT ENE A PR AS PM, s FEXEVEH 4
REREXK, HBERMEN 12%, HIZRXMR
FERMAIEENHI 2 — B B = EIE MNEEE MR X
S PM,s BKRE,;, —TEEEEMMNNARAIES
FERE(FUERE 50 m #1100 m FREHXNA, FYH4E
AE 5 NDVI KB M 43 fiL [8] BB (interquartile range,
IQR) A & HE %, JAEE PM, [&, NDVI-50m HFF 5 —1
IQR, SEXY AR EE NN 6.64(3.27~10.00) g, NDVI-100m
FHE— IQR, FIYHEREENN 1.82(0.44~3.20) g}
EEREIESMNIARRAZFEREEUERE 250 m
FRZEEAN NOVI A S REBREEREEAENN
B, AARZAY OR 1B 5.8%(1.2% ~10.7%) "%,

FaYE S & PABIBR 5T REATE NO, N TRV
f, B EREEUEE 300 m FZSEERW NDVI S,
raE ) LHEAREIE N0 36 g(P=0.066) , ZIA R HIER R
BIBEERERE, MRERTESIMEY, EE MM
MR 2R NO, SZREBTENMEHEAXRENE ME
i x(r=-0.37)"; MU EFIBNHR AT H TR
) NO, 5 PM, . &, LL NDVI-300m By L. T=91#k4E
MR, EXHAERENEmEEHRITFERNY,

IFBEEEXAUTREXRFETHARUFEX
BRI N E(RRE 2)o FESZH—TUEEARTR

www.jeom.org


https://earthdata.nasa.gov/
https://earthdata.nasa.gov/
https://earthdata.nasa.gov/
https://earthdata.nasa.gov/
www.jeom.org

#445-5723: &% | Journal of Environmental and Occupational Medicine | 2022, 39(3)

345

RIYIBIR R, T EE RS 23 M7 FREA ST IR R HALR B =S (8] XY
PM, s F PM,, TEERIREYRYEIHES 59 0.981(P < 0.001)
#0 0.984(P<0.001), AEELL I 53 5179 19%H0 16%; 4E
URREHR PM, s F PM,, BITEEELLFI 935179 12%F0 5%,

BEAMNZSNHENTIARERIVEREZ BB
PM,, RRHN B =B BENERIER". TE—LMR
ERIFE NO, RBTEIENS R R AR F KEX,
FlanEE B = HTN A R R,

®1 FEFEFTA[SRELEFERZMPEIMMEHAR

Table 1 Effects of green space on low birth weight induced by air pollution
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Table 2 Effects of green space on preterm birth induced by air pollution
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	目前研究显示大气污染带来的健康负担持续增加，是全球重要的公共卫生问题。越来越多的流行病学研究表明，母亲妊娠期暴露于大气污染与不良妊娠结局风险增加有关[1-2]，包括婴儿死亡率增加[3]、低出生体重[4]、早产[5]和出生缺陷[6]等。因此，探讨及分析可进行干预的潜在保护性因素，从而减轻与大气污染有关的疾病负担，具有重大的公共卫生学意义。近年来，研究者开始关注绿色空间对大气污染物相关的不良妊娠结局的保护作用，但目前讨论和评估绿色空间对大气污染物与不良妊娠结局关系影响的研究相对较少，且研究设计类型、关注的污染物、妊娠结局及衡量绿色空间的方法等均不一致，无法找到绿色空间对大气污染物相关的不良妊娠结局的有力证据。本文主要从绿色空间数据的使用，绿色空间对大气污染与不良妊娠结局关系的修正作用及其可能的机制等方面进行综述，旨在阐明绿色空间对大气污染相关的不良妊娠结局的影响，为公共卫生的干预策略提供科学依据。
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