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Effects of air pollution on perinatal outcomes
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• Recent pollution data from the region and how they compare 

with the world

• Prevalence of common adverse pregnancy outcomes

• Summary of evidence on the association between air pollution 

and pregnancy outcomes in the region  

• Identify gaps in knowledge and recommendations for future 

research



Air pollution in the region
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Air pollution in the region
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Mechanism of adverse pregnancy outcomes via air 

pollution exposure
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Source: https://doi.org/10.1016/j.scitotenv.2020.137349

https://doi.org/10.1016/j.scitotenv.2020.137349


Air pollutants have been associated with

• Preterm birth and low birth weight

• Gestational diabetes

• Hypertensive disorders of pregnancy

• Epigenetic changes

Association between air pollution and pregnancy 

outcomes
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Preterm birth prevalence 

7 Chawanpaiboon et al 2019, The Lancet global health



Percentage of total preterm 

births which were associated 

with ambient PM2.5 in 2010 

using a low concentration cut-

off of 

a) 4.3 μg m− 3

b) 10 μg m− 3

Global assessment of preterm birth and air pollution

8 Malley et al, Environment International 2017



• The results also showed that the highest 

prevalence of GDM was in Egypt (24.2%), Saudi 

Arabia (17.6%), and Morocco (15.6%)

• Can be due to the methodological differences 

between the studies included or due to factors 

such as older age and higher BMI in these 

countries

Prevalence of GDM in the region
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Badakhsh et al 2019 Endocrine



• There is only one systematic review of the effects of air 

pollution on pregnancy outcomes published in 2016

• Twelve studies were identified

• Three studies from Iran, three from Jordan and three from 

Saudi Arabia

• One from Palestine, one from Iraq and one from Pakistan

Evidence from the region
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Khader et al 2016. International Journal of Pediatrics



• Most studies (six) were retrospective cohorts, four were cross-

sectional and two were case control studies

• Sample size ranged from 223 to 8490 births

• Time frame spans from 2004-2012

Evidence from the region
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Khader et al 2016. International Journal of Pediatrics



• Seven studies examined secondhand smoke (SHS)

• Three studies examined PM10

• Three studies examined gaseous air pollutants

• Two studies examined indoor wood fuel smoke 

• One study examined polycyclic aromatic hydrocarbons (PAH)

Air pollution data
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• Exposure to SHS and wood fuel smoke was self reported

• Exposure to outdoor pollutants including gaseous pollutants 

and particulate matter was assigned based on data from the 

nearest central site monitoring station

• PAH were assessed using blood testing 

Exposure data
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• Tehran, Iran (225 women within 5 km from monitoring station):PM10, 
CO, SO2, NO2, and O3 during the entire pregnancy period and 
during each trimester

• CO exposure to be the only significant risk factor for LBW during 
entire pregnancy (OR : 2.08; 95% CI: 1.7, 4.6), and during the 
second trimester (OR: 3.96; 95% CI: 1.83, 12.5)

• Isfahan, Iran (4,758 pregnancies): categorical pollutant standards 
index (PSI) to estimate exposure during the entire pregnancy period 
and during each trimester

• No association between PSI and LBW in all exposure periods, 
before and after adjustment for confounders

Low birth weight (LBW) and outdoor pollutants
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• Pakistan: infants born to wood users averaged (non 

significantly) 82 g lighter than infants born to natural gas users 

when weight was adjusted for confounders. 

• Palestine: birthweight was significantly lower by 309 g in 

infants born to women who were exposed to wood fuel smoke 

than in the unexposed group.

• Both studies reported similar odds of approximately 2 folds of 

delivering an infant with LBW in women who were exposed to 

wood fuel smoke after adjustment for confounders.

Birthweight and indoor biomass fuel smoke
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• Only one prospective cohort from Iran examined the effect of 

outdoor pollutants and PTB

• Pollutant Standards Index (PSI) was used to estimate exposure 

during the entire pregnancy period and during each trimester.

• PTB was during the entire pregnancy 

• OR for IQR increase in PSI: 1.26; 95% CI: 1.20, 1.33). 

Preterm birth and outdoor pollutants
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• In Tehran, Iran, a case-control study used data on outdoor air 
pollutants including PM10, CO, SO2, NO2, and O3 from fixed site air-
monitoring stations 

• Exposure to ambient CO showed the strongest association with SA 
(OR for 1 ppm increase in concentration: 1.95, 95% CI: 1.49– 2.54).

• Exposure to NO2, PM10 and O3 showed weak, but statistically 
significant, effect on SA 

• OR for 1 µg/m3 increase in PM10: 1.00, 95% CI: 1.00–1.01

• OR for 1 ppb increase in NO2: 1.03, 95% CI: 1.01–1.05

• OR for 1 ppb increase in O3: 1.09; 95% CI: 1.05–1.13

Spontaneous abortion and outdoor air pollution
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• Air pollution and risk of stillbirth (Tehran, Iran)

• Time-series study between March 2015 and March 2018: 

O3 (ppb), CO (ppm), NO2 (ppb), SO2 (ppb), PM2.5 (μg/m3), and 

the risk of stillbirth was evaluated in Tehran, Iran

• A 5-ppm increase in the SO2 concentration in lag 0 increased 

the risk of stillbirth (RR = 1.062; 1.002-1.125).

Studies published since then 

22 Ranjbaran et al 2020, J Environ Health Sci Eng



• Air pollution and PTB

• Time series analysis in Tehran, Iran (March 2015-2018)

• This risk of preterm birth increased by 0.8% and 0.6%, on the 

same day for each 10-unit increase in PM2.5 and NO2, 

respectively

Studies published since then
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Rajbaran et al 2020, J Matern Fetal Neonatal Medicine



• Air pollutants and spontaneous abortion

• 148 cases and 148 controls matched by maternal and paternal 

age, gravidity, pregnancy spacing, history of miscarriage, BMI, 

education, secondhand smoke, SES

• Closest monitor

Studies published since then
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Moridi et al 2014, J Obstet Gynaecol Res



• Green space and LBW, PTB (Nieuwenhuijsen 2014)

• Temperature and air pollution with PTB and PPROM (Novack 

2021)

• Air pollution and PTB (Potnov 2018)

• Traffic air pollution and pregnancy loss (Kioumourtzoglou 2019)

Studies from Israel
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• Limited number of studies

• Misclassification of exposures

• Inconsistent exposure metrics

• Control for confounding 

• Power calculations

Gaps in knowledge
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Thank you!
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