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Fecundity is defined as the ability to conceive and is an important de-
terminant of fertility. For many couples, the ability to conceive is a val-
ued part of their health. Unfortunately, infertility is a relative common 
condition that is associated with significant psychosocial, medical and 
economic demands on those who are affected. An estimated ten to 
fifteen percent of couples across the globe are infertile, correspond-
ing to approximately 48.5 million couples in 2010.1 The impacts and 
costs of infertility are significant not only for the couples affected, but 
on society as a whole. Despite the importance of fecundity, relatively 
little is known about modifiable risk factors for fecundity.

In this special issue on Climate Change and Reproductive, Perinatal, 
and Paediatric Health, Wesselink and colleagues2 evaluated the asso-
ciations between ambient air pollution and fecundability in a precon-
ception cohort of 10,183 female planners in Denmark enrolled over an 
11- year period starting in 2007. The cohort was based on volunteer 
participation of female residents in Denmark aged 18– 49 years who 
were attempting to conceive without fertility treatment. Self- reported 
information on date of last menstrual period, menstrual cycle and 
other personal characteristics were collected at enrolment and during 
follow- up with questionnaires. Fecundability ratios were defined as 
the relative probability of couple's capacity to conceive in one men-
strual cycle. Residential levels of a number of ambient air pollutants 
(NOX, NO2, CO, O3, PM2.5, PM10 and SO2) during the preconception 
period were estimated using spatial- temporal modelling. Fecundity 
rates were associated with estimated levels of fine and respirable 
particulate matter (PM2.5 and PM10), but not with other air pollutants. 
Associations between PM and fecundity were evident for models with 
time- varying cycle- specific exposures that were proximal to the preg-
nancy attempt, but not for long- term exposure or cumulative- average 
cycle- specific models. The associations were robust to adjustment 
for maternal characteristics, including age, education, income, parity 
and season. The findings of the study add to the emerging evidence 
from epidemiological and experimental studies that exposure to am-
bient air pollution has an adverse impact on fertility.3 Although the 
observed risks were relatively small, given the widespread of ambient 

air pollution worldwide, exposure to ambient air pollution could have a 
large population- attributable risk for low fecundity.

Because the probability of conception depends on the number 
of unprotected intercourses on the fertile days, Wesselink et al. note 
that one of the key strengths of their study was that it was based on 
women who were actively trying to conceive in contrast to studies 
that have used number of live births among women in reproductive 
age as an indicator of fecundity without information on the number 
of women planning to be pregnant.4

Selection bias is a concern in studies relying on pregnancy 
planners. If women with unplanned pregnancies or women lost to 
follow- up were more (or less) likely to be exposed to air pollution, 
this could have biased the results. Pregnancy planning has been as-
sociated with higher socio- economic status (SES) even in countries 
like Denmark where prenatal care is free and parental child support 
is high.5 For example, among pregnant women participating in the 
Danish National Birth Cohort, women exposed to the highest lev-
els of NO2 were also more likely to have low household disposable 
income.6 Although Wesselink reported results that were adjusted 
for income and education, there is still a potential for residual con-
founding by individual and area- level markers of SES, as well as un-
measured factors related to lower SES such as exposure to active 
and passive smoking.

It is somewhat surprising that the NO2 was not associated with 
fecundity. NO2 typically serves as a marker of air pollution from traf-
fic sources, and traffic also contributes substantially to ambient PM2.5 
levels, but other sources also contribute to both NO2 and PM2.5. This 
pattern of results may suggest that fecundity is affected by air pol-
lution from other sources besides traffic. Alternative explanations 
include differences in toxicity of PM and NO2 or in the performance 
of the exposure models for different pollutants, differing time course 
of effects or patterns of confounding. For example, road traffic noise 
is typically more correlated with NO2 levels than other pollutants 
and has been previously associated with lower fecundity in terms of 
6– 12 months longer time to pregnancy in a study from Denmark.7
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There is sparse epidemiological evidence of an association be-
tween ambient air pollution and fecundity.3 However, there are sev-
eral plausible biological mechanisms. For example, exposure to air 
pollutants such as polycyclic hydrocarbons (PAH) or metals absorbed 
by the PM may cause inflammation, oxidative stress, formation of 
DNA adducts, epigenetic modifications and endocrine disruption 
resulting in lower fecundability. Exposure to ambient air pollution 
may affect reproduction at different life stages as exposure occurs 
throughout life. Exposure to air pollution may affect the female, the 
male, both partners in a union, or the pregnancy, resulting in an in-
ability to become pregnant or for the women to carry the pregnancy 
to a delivery of a liveborn child.

As acknowledged in the study, Denmark offers internationally 
unique opportunities for epidemiological studies of the impact of 
exposure to air pollution on health as complete address histories 
can be obtained and used together with detailed data on emission 
and predictors of air quality for accurate exposure calculation at the 
individual level many years back in time as needed for large linkage 
studies that leverage on personal data collected through nationwide 
registers and cohort studies.

The findings summarised by Wesselink and colleagues call for 
further studies. As discussed, infertility is a multi- factorial condition 
with multiple etiologies, and a way forward to better understand 
at which stage air pollution impairs the ability to become pregnant 
could be to evaluate early pregnancy loss using biomarkers of preg-
nancy,8 or sex- specific measures of fertility in females and males 
trying to conceive for the first time such as ovarian level and sperm 
parameters. Further studies are also needed to evaluate if long- term 
exposure to ambient air pollution at these relatively low levels has an 
impact on the ability to carry the pregnancy to term delivery of a live-
born child. It is important to evaluate the associations with long- term 
exposure to airborne PM simultaneously with a wider range of more 
source- specific air pollutants and other environmental exposures to 
reproductive toxicants for prioritisation of preventive actions.

This study adds to the substantial evidence that exposure to am-
bient air pollution with PM, even at these relative low levels, has 
profound impact on human health. Climate change such as global 
warming, which can lead to increase in PM and other air pollutants, 
threatens to undo decades of progress in lowering air pollution lev-
els in high- income countries like Denmark.9 Preventive actions to-
wards reducing air pollution are urgently needed for protection of 
both human and planetary health.
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