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KEY POINTS

e Environmental chemical and physical exposures have been associated with increased
risks of preterm birth (PTB).

e Chemical and physical exposures during pregnancy may derive from air pollutants, water
contaminants, and other sources in proximity to residential addresses.

e Numerous studies have examined the role of single environmental exposures in influ-
encing PTB risk, but few studies have attempted to account for the complexities of mul-
tiple exposures — the exposome.

e Factors that modify risks of the exposome, including variations associated with the struc-
tural genome, epigenome, social stressors, and dietary factors, will be important to
explore in the future.

INTRODUCTION

Preterm birth (PTB, delivery before 37 weeks of gestation) is associated with substan-
tial morbidity and mortality with a global burden of greater than 15 million babies born
preterm every year."? In the United States, PTB occurs in approximately 10% of all
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livebirths.®“ Frequency of PTB in the United States is higher than what is observed in
other industrialized countries, for example, Canada (7%) and France (6%).° Despite
medical advances, the frequency of PTB has increased in the United States for de-
cades.® Part of the overall occurrence of PTB can be attributed to medical interven-
tions to facilitate earlier delivery when there are complications endangering the
health of the pregnant person or fetus. However, risk factors for the largest population
burden of PTB, spontaneous PTB (sPTB), remain largely unexplained.

PTB is a complex phenomenon and not well understood as a singular condition
defined simply by the arbitrary dichotomy of birth at less than 37 completed weeks
of gestation (vs >37 weeks).® Our current etiologic understanding is somewhat
hampered by the fact that no nonprimate experimental model exists that is sufficiently
informative of the human condition of PTB. Thus, epidemiologic studies must be a crit-
ical part of our toolkit in solving the substantive problem of PTB. In experimental
studies, the investigator has more “control” over the many exposures study subjects
may encounter; whereas, in epidemiologic studies, the investigator is relegated to be-
ing an “observer” of what and how individuals in a study population are exposed to
and affected by potential risk factors. In some instances, exposures may not be known
or cannot be adequately controlled for. This may be a particular challenge to investi-
gations involving environmental factors.

Our goal here is not to provide a comprehensive review of past epidemiologic work,
but rather to capture the essence of the manifold environmental factors that have been
observed to influence the risks of PTB. Although “environment” can be defined
broadly as nongenetic in nature, the bulk of our focus will be on potential exposures
associated with an individual’s residential ambient environment and following with a
brief overview of some of the other nongenetic risk factors such as demographic, sub-
stance use, nutritional, and stress studied for their association with PTB. These other
nongenetic factors could be the subject of lengthy reviews on their own and are noted
in brief here owing to their pertinence in the examination of risks associated with ex-
posures in the ambient environment.

SELECT NONGENETIC FACTORS
Demographics

One of the strongest associations for PTB observed in the United States is the elevated
risks of PTB that African American or Black women experience.”-® While Hispanics and
Asians appear to have somewhat lowered risks of PTB relative to non-Hispanic Whites,
African Americans have approximately double the risk of PTB compared with non-
Hispanic Whites. This risk is approximately 3 fold for African Americans compared
with non-Hispanic Whites for PTB before 28 weeks.® This Black-White risk disparity
was comprehensively examined by a working group commissioned by the March of
Dimes a few years ago.” The working group considered 33 hypothesized causes for
their potential plausibility to contribute to the risk disparity and concluded “Racism is
a highly plausible, major upstream contributor to the Black-White disparity in PTB
through multiple pathways and biological mechanisms.” Racism has been associated
with numerous contributory risk factors, including socioeconomic disadvantage,
chronic stress, and potentially harmful ambient environmental exposures. 12

With respect to other demographic characteristics, younger maternal age
(<20 years) and older maternal age (>35 years) have been associated with increased
risk of PTB.® Multifetal pregnancy has been associated with increased PTB risk.>
Increased risks of PTB have been observed for male offspring,’® particularly those
that occur before 28 weeks of gestation.™
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Substance Use

Although cigarette smoking has been associated with several outcomes of pregnancy
(eg, reduced birthweight), the association of cigarette smoking with PTB risk is modest
and has not been consistently observed.® Similarly, the use of alcohol and caffeine has
not revealed consistent associations with PTB.® The use of cocaine during pregnancy
has shown consistent evidence of approximately a 2 fold increased risk of PTB.® Other
substance use in pregnancy including opioids,’® methamphetamines,’® and
cannabis'” has been associated with increased PTB risk.

Nutrition

Dietary quality as well as specific nutrient intakes has been explored for their association
with PTB, although consistent results have generally not been observed. Diets including
more fruits, vegetables, whole grains, poultry, and fish have been associated with
reduced PTB risk.'® Some studies have reported the reduced risks of PTB associated
with pre- and antenatal intake of folic acid.'®22 An increased intake of iron, zinc, omega-
3, omega-6, vitamin D, calcium, and magnesium'®23 has been observed to decrease
PTB risk. Higher levels of antioxidants such as carotenoids have been associated
with a reduced risk of PTB.2* Some findings indicate that probiotic dairy product intake
may be associated with a reduced risk of PTB.2° Other nutritional aspects that have
been observed to increase the risk for PTB include both low and elevated prepregnancy
body mass index.2-2% Diabetes has also been associated with PTB risk.2° Interestingly,
recent findings have observed that PTB risk increases with elevated serum glucose
levels during mid-pregnancy, but well short of levels seen in overt diabetes.*°

Interpregnancy Interval

A short interpregnancy interval (IPI) (<6 months) between delivery of one pregnancy
and conception of the next has been associated with adverse pregnancy outcomes,
including PTB in numerous populations,®'=33 though it does not appear to contribute
to the Black-White disparity in PTB risk.®* The underlying explanation to a shortened
IPI association is unknown with suggestions including potential confounding,>® low
nutrient levels such as lower folic acid,3® and variation in microbiota taxa.®’

Stress

Indicators of both biologic and psychosocial stress have been studied for their contri-
butions to PTB risk.®® Corticotrophin-releasing hormone, cortisol, other biomarkers of
stress, as well as a variety of indicators of perceived stress (eg, life events) have been
measured. Approaches employed thus far have produced what many investigators
might conclude as being mixed results. A biomarker study that measured urinary cat-
echolamines (dopamine, epinephrine, and norepinephrine), that is, biomarkers of
stress, showed a 2- to 4-fold elevation for PTB among those with the highest urinary
levels in mid-pregnancy.®® A well-conducted Canadian study“C investigated a sizable
number of stress indicators and measures of psychological distress as predictors of
sPTB. Awoman’s reported pregnancy-related anxiety (odds ratio = 1.8) was observed
to be associated with PTB. The phenomenon of pregnancy-related anxiety has since
been recapitulated as a PTB risk factor employing machine learning analytics.*’

AMBIENT ENVIRONMENTAL FACTORS AND PRETERM BIRTH RISK

Here, we highlight aspects of the ambient environment that have been investigated for
their influence on risk of PTB. By ambient, we definitionally focus on those aspects of
the environment that are proximal to where a pregnant individual may reside. A
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discussion of possible occupational risks for PTB such as long working hours, shift
work, physical labor, and chemical exposures is outside the ambit of this narrative,
but an entry point into that literature can be found elsewhere.*? Similarly, previous re-
views have summarized associations between classes of environmental chemicals
and PTB.??

Air Pollution

Air pollutants may be one of the most studied exposures associated with the ambient
environment for risk of PTB. Most regularly monitored air pollutants (ie, nitrogen diox-
ide [NO,], carbon monoxide, sulfur dioxide, ozone, and particulate matter) have been
associated with PTB, but most consistent evidence for an association has been found
with particulate matter with a diameter less than 2.5 um (PM, 5), which can penetrate
the lung and enter the bloodstream. It has been estimated that 2.8 to 5.9 million PTBs
may be associated with PM, 5 exposure globally.*® In a recent review, exposure to
PM, s was associated with an increased risk of PTB in 19 of 24 studies (79%).%* A
comprehensive review of air pollution and pregnancy outcomes found that exposure
to PM, 5 over the entire pregnancy was significantly associated with higher risk for
PTB: the pooled odds ratio was a 1.24 per 10 ng/m® increase in PM, 5 during the entire
pregnancy.“® High levels of PM, 5 in the second trimester and at the end of pregnancy
are the most critical periods*® and associations are stronger for earlier PTB.“6 Notably,
associations between air pollution and PTB have been stronger in neighborhoods with
lower socioeconomic status (SES).*”

Wildfires

Although there have been many studies on air pollution in general, the few studies on
wildfire smoke and PTB had diverse methods and inconsistent results. A recent re-
view*® found 2 of 4 studies with evidence of associations between wildfire smoke
and PTB. These studies have been conducted all over the world from wildfires in
the western United States,*®°° forest fires in South America,®’ and bushfires in
Australia®® with various exposure assessment methods. The largest study to date
examined approximately 3 million births in California between 2006 and 2012 and
found that each day of exposure to any wildfire smoke was associated with a
0.49% increase in risk of PTB.%C Annual percentages of PTBs in California attributable
to wildfire smoke between 2007 and 2012 ranged from 1.8% in 2011 to 6.3% in 2008,
a high wildfire year.°° The effect of stress due to the wildfire event has been associated
with maternal mental health®® and may be an additional pathway by which wildfires
may affect PTB.

Greenspace

A recent area of study is proximity to greenspace and lowered risk of pregnancy out-
comes.>* Most studies that have explored PTB risk have employed the Normalized
Difference Vegetation Index (NDVI), an index derived using remote sensing. The re-
sults have been inconsistent and have varied depending on the residential buffer
used (ie, the concentric area around one’s residential address used to determine
greenspace exposure), environmental or socioeconomic factors that were adjusted
for, and size of the study population. For example, one study of roughly 3 million births
in Texas did not observe any associations between a higher residential NDVI in a
250 meter buffer and PTB after adjustment for individual and neighborhood factors.®
A California study observed a decreased risk of selected subphenotypes of PTB (eg,
<28 weeks of gestation) with higher residential NDVIs across all buffers (250, 500,
1000, and 2000 meters) with the strongest associations in the largest buffers.%® These
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investigators also observed statistical interaction between NDVI and various mea-
sures of air pollution indicating the highest risk may be among those in areas with
low residential greenspace and high air pollution.®® Another California study observed
an inverse association between more greenness and PTB risk in the largest examined
residential buffers and after adjustment for certain air pollution measures, but not in
the smaller residential buffers (50 meters).>” A study in Rhode Island observed an as-
sociation between NDVI and PTB birth, but it was attenuated after adjustment for
SES.%® A study in Pennsylvania adjusting for other environmental as well as demo-
graphic and clinical factors observed an inverse association between higher NDVI
and PTB only in cities.®® A study in Vancouver, Canada observed those in the highest
quartile of residential NDVI within 100 meter buffers to have a lower odds of PTB
compared with those in the lowest quartile and adjustment for other environmental
factors such as air pollution, and noise did not meaningfully impact the associations.®°
Unraveling the beneficial mechanisms of greenspace to determine the most appro-
priate buffers and factors to adjust for may lead to more consistent associations.

Extreme Heat

An area of increasing focus, particularly due to climate change, has been the potential
risks associated with heat waves. In a recent review, Dalugoda and colleagues®’
noted that 23 of 30 studies showed elevated temperatures to be associated with
increased PTB risks. However, inferences from this body of work are challenged by
the fact that extreme heat exposure has been variably defined based on temperature
(eg, mean, maximum, or upper percentiles), duration at that temperature (eg, 2-
7 days), and the investigated gestational timing of exposure. The biologic mechanisms
that may underly an association between extreme heat and PTB risk are not well un-
derstood and will require further investigation. Although some studies have explored
interactions between extreme heat and air pollutants, more efforts will be needed to
determine the potential modifying influence one may have on the other. Interestingly,
extreme heat exposure and PTB risk have recently been observed to be influenced by
the levels of greenness and SES.®? Of note, exposure to cold temperatures has also
been associated with increased PTB risk.®®

Oil and Gas Development

There is widespread residential exposure to oil and gas development in major petro-
leum producing countries such as the United States, where 17.6 million residents live
within 1.6 km (1 mile) of active wells.®* Numerous studies have investigated the asso-
ciation between PTB and proximity to such wells using data from the United States
and Canada.®®%5"# Drilling and operating oil and gas wells is associated with air
pollutant emissions, water contamination, soil contamination, and noise pollution.”®
Researchers have observed elevated concentrations of pollutants known to be asso-
ciated with PTB risk, such as PM, 5, ozone, and being downwind of new and active
wells.”® Consequently, researchers working in this area have used proximity to wells
as a metric for the complex mixture of physical and psychosocial stressors associated
with oil and gas production.’”

Most of the epidemiologic studies have reported positive associations between higher
PTB risk and exposures to oil and gas development during gestation.>%:67:68:72.73,78,79
Four studies did not observe an association between exposures to oil and gas develop-
ment and PTB risk,%%"%7":74 and another study using data from Colorado found an in-
verse association between exposure to oil and gas development and PTB risk.®® Most
of these studies investigated exposures to unconventional (ie, hydraulically fractured)
or conventional oil and gas wells. One study investigated exposures to natural gas
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flaring, where excess gas is combusted in situ, and found significantly higher PTB risk for
those exposed during pregnancy.®® More work is needed to investigate specific etiologic
pathways by which exposures to oil and gas development confer risk of PTB.””

Pesticides

Several pesticides are known reproductive toxicants.?® Despite this evidence and
substantial concern from the public about potential reproductive risks, relatively few
studies have investigated potential associations between exposures to specific pes-
ticides and most reproductive outcomes including PTB. Suggested potential mecha-
nisms for an association between pesticide exposures and PTB have included
placental compromise with downstream alterations in nutrient transfer,®’ elevated
oxidative stress,®? and hormonal dysfunction.®® The few studies that have explored
this broad question of various pesticide compounds and PTB have observed inconsis-
tent results.®*%° Not unlike other environmental epidemiology studies, studies
involving pesticide exposures have been limited by the exposure assessment used,
the study design employed as well as small study population size, each of these lim-
itations serving to challenge clear inferences to be drawn. Measures of exposure have
included individual-level estimations such as serum measures of dichlorodiphenyldi-
chloroethylene (DDE)®° or chlordecone,®’ ecologic-level estimations such as
county-level pesticide use,®®°? and residential addresses of individuals and their prox-
imity to pesticide applications.® Serum levels of dichlorodiphenyltrichloroethane
(DDT)/DDE have been associated with increased PTB risks but not in all studies partic-
ularly in more recent studies where serum levels have been decreasing.®

Of note, a recent study in a highly agricultural region of California examined associ-
ations between a woman’s residential proximity to agriculture-related pesticide appli-
cations during pregnancy and risk of sPTB®® and preeclampsia (a major contributor to
medically indicated PTB).°* Despite a very large study population, consideration of
narrowly defined phenotypes, and consideration of a variety of gestational exposure
definitions such as chemical groups, specific chemicals, and number of pesticides,
there was a notable lack of association between pesticide exposures and elevated
risk of either sPTB or preeclampsia. Owing to some results showing decreased risks
with exposures, the investigators speculated the possibility that unobserved early fetal
loss hindered the ability to derive unbiased risk estimates. That is, pesticide exposures
in pregnancies before 20 weeks, the earliest a birth would be identified in vital statis-
tics files and before preeclampsia would be diagnosed, may selectively increase the
odds of earlier losses in pregnancies destined to be preterm or preeclamptic and
therefore not observable when only live birth data are used for the target study
population.

Drinking Water Constituents

Other potential putative exposures in the environment such as water constituents have
been investigated.8+%° Previous studies have shown higher risk of PTB when there
was worse overall drinking water quality or a violation of a maximum contaminant level
for any contaminant in drinking water during pregnancy.®® However, specific types of
drinking water contamination (organic, inorganic, biological, and radiological®’) are
less studied and work that does exist shows inconsistent relationships. For example,
organic contaminants include pharmaceuticals and personal care products,
endocrine-disrupting chemicals, pesticides, and flame retardants®® and can get into
both surface and groundwater through leaking of industrial and domestic waste.
Despite these broad categories, only atrazine (an herbicide) in drinking water has
been well-studied with respect to PTB, but the results are inconsistent: one study
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showed a positive relationship® and others showed null or imprecise results.® Tri-
halomethanes are formed when organic matter in the water interacts with the chlorine
used to disinfect it. Some investigators have found modest associations of disinfection
byproducts with the risk of PTB,°° while others have not.'®" Inorganic contamination
includes trace elements such as arsenic, barium, cadmium, lead, and vanadium.
There is more evidence linking inorganic contaminants in drinking water with an
increased risk of PTB, especially for arsenic'%? and nitrates.’%*-1% Biological contam-
ination can occur when there is an excess of algae, pathogenic bacteria, or viruses in
the water. This is also usually a result of animal waste or industrial pollution entering
the water source. Very little evidence exists regarding biological contamination of
drinking water and risk of PTB. Radiological contamination occurs when radioactive
minerals in the ground, such as radium and uranium, or radon gas, release radiation
into the water. Only uranium in drinking water has been linked with an increased
risk of PTB.'%” While evidence exists regarding maternal exposure to specific water
contaminants during pregnancy, establishing drinking water as the source of exposure
is difficult given the challenges in obtaining accurate exposure measurements.

Proximity to Point Source Emissions

Studies have observed modestly elevated PTB risks associated with residential prox-
imity to petroleum industries'%®'%° as well as to cement manufacturing’'® and electri-
cal generation associated with coal emissions.""" Residential proximity to waste sites
has also been explored for associations with PTB. Potential exposure to waste site
contamination varies based on what materials have been disposed of at the particular
landfill. The limited studies of this potential hazard have generally showed null or small
increased PTB risks.?*

Residential exposures to concentrated animal feeding operations (CAFOs) (facilities
that confine animals at high densities for prolonged periods of time) have been asso-
ciated with decreased birthweight and shortened gestational time with closer distance
between maternal residential address and poultry.’'?

Residential proximity to aircraft noise has been observed to increase PTB risk and
that risk may be further amplified with exposures to traffic-related air pollutants.’'®
Other sources of noise such as traffic on roads have also been observed to be associ-
ated with PTB risk.'* Noise has been hypothesized to biologically increase stress."'®

Other Environmental Exposures

Environmental-related exposures to various chemicals and risk of PTB have been
explored. Elevated PTB risks associated with maternal exposures to lead have been
observed. Exposures as measured in blood to lead and arsenic were recently
observed to increase the risk of preeclampsia with inverse modifying influences
from manganese.''® Studies of exposures to polychlorinated biphenyls have generally
not observed elevated PTB risks.?

Perfluoroalkyl and polyfluoroalkyl substances (PFAS) are extremely persistent
chemicals in the environment based on their widespread usage to enable nonstick,
waterproof, and stain-resistant coatings to a variety of consumer products, including
cookware, food packaging, clothing, carpeting, cosmetics, and textiles. Exposures to
these chemicals have been associated with shorter gestational length.'”-118

Polycyclic aromatic hydrocarbons (PAHSs), contaminants produced from combus-
tion of fossil fuels and other sources, have been associated with an increased risk
of PTB.#6:119

Owing to their reproductive toxicity, endocrine disrupting chemicals have been
investigated for possible increased PTB risk. Two broad chemical groupings most
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studied are phthalates and phenols. Interestingly, Chin and colleagues'?° observed
that higher urinary concentrations of low molecular weight phthalates increased gesta-
tional length, whereas higher concentrations of higher molecular weight phthalates
decreased gestational length. Recently, Zhang and colleagues'?' observed that com-
bined levels as measured in urine of phthalates and phenols (bisphenol specifically) pre-
conceptionally in both men and women were associated with an increased risk of PTB.

GENOMIC-ENVIRONMENT INTERACTIONS

Host susceptibility plays a role in PTB risk, evidenced, for example, by familial aggre-
gation (mothers, sisters, and daughters share risks) and by variability across popula-
tion subgroups and an individual’s response to stressors and infections. Several
genome-wide investigations have identified genetic variants that contribute to a
modest proportion of the incidence of PTB. There are numerous gaps in our under-
standing of the genetic contributions to PTB — many of which have been nicely dis-
cussed by Jain and colleagues'2? One particular gap that will be important to fill is the
need for more investigation of potential gene-environment interactions on risk of PTB.
Such studies will better define possible at-risk loci as well as better define environ-
mental exposure parameters that result in risk.

An overall pattern of results where various exposures, demographic factors, and ge-
netic variants seem to insufficiently account for differences in disease risk, has led
many to posit that individual epigenetic variability may underly etiology. DNA methyl-
ation is one of the most studied components of epigenesis. Variations in DNA methyl-
ation can be influenced by environmental exposures such as air pollutants, cigarette
smoking, and stress associated with social context.23-12°

Investigations have explored epigenetics and PTB.22:126 |n general, the extant liter-
ature indicates that findings are supportive for an association between epigenetics
and PTB. Evidence of differential susceptibility to the air pollutants NO, and ozone
via methylation changes (in placental and cord blood tissues) has been observed by
Ladd-Acosta and colleagues.’?® Furthermore, an association has been reported be-
tween social support and alterations in DNA methylation on risk of PTB."?® In their
study population of the Boston Birth Cohort of 250 African American mothers, Surkan
and colleagues'?® observed that the absence of support from the baby’s father was
associated with maternal DNA methylation changes in selected genes and a lack of
support from family and friends was associated with maternal DNA hypermethylation
on multiple genes. This study provides intriguing results suggesting biological embed-
ding of social support during pregnancy on maternal DNA methylation. That group has
also demonstrated an association between smoking during pregnancy, alterations in
DNA methylation, and fetal development.’?*

Given that variations in DNA methylation can be altered by environmental exposures
such as air pollution, individual behaviors, and social context, further investigation of
these variations may reveal differences in PTB susceptibility. Such susceptibility may
have resisted identification by studies that have simply examined exposures or genes
alone, due to the lack of precision and accuracy of measurements and to unmeasured
interactions between and within domains of exposure'?” indicated that studying
epigenetic phenomena analytically can be informative for both in utero and transge-
nerational effects. Thus, it is known that epigenetic changes may be heritable as
well as potentially reversible — with the former offering a possible explanation for ob-
servations from large epidemiologic studies that women are at higher risk for PTBs if
they themselves were born preterm'?® and with the latter construct of reversibility of-
fers opportunities for future prevention strategies.
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FUTURE DIRECTIONS

As the above narrative shows, numerous studies have examined the role of single
environmental exposures in influencing PTB risk, but few studies attempt to account
for the complexities of multiple exposures — the exposome. Pregnant women are
exposed to numerous environmental chemicals, psychosocial stressors, and varia-
tions in social constructs associated with the communities in which they live. A better
understanding of the complexities of multiple exposures will facilitate etiologic discov-
ery as well as provide evidence for policies and public health interventions.’® Stin-
gone and colleagues have suggested that to facilitate these efforts will require an
interdisciplinary approach employing epidemiology, data science, and biomarker-
based data collection that will combine to identify proximal biologic factors for PTB
risk. As an illustration, being a race other than White, of lower SES, and residing in
geographic areas with higher indices of social vulnerability have been associated
with higher risks of PTB.'*° The cumulative impacts and potential interactions be-
tween elevated exposures to chemical and psychosocial stressors need to be
explored further given that we have limited understanding of the extent to which pre-
natal exposures to environmental exposures and psychosocial stress act, indepen-
dently and jointly, to contribute to PTB.

Factors that further modify the risks of the exposome will be important to explore in
the future. Such factors can clearly include variations associated with the structural
genome, epigenome, social stressors, and dietary factors. With respect to dietary in-
fluences on risk,'! Eaves and Fry in their accompanying editorial of the study by
Borghese and colleagues''® where manganese was observed to inversely modify
(antagonize) preeclampsia risk, suggested that dietary supplements that are known
to contribute to detoxification pathways might be explored for their risk lowering
impact. PTB risk associated with blood lead levels has been observed to be higher
in women who also had lower blood levels of vitamin D."®? Another recent example
derives from Zhang and colleagues''” in their study of adverse pregnancy outcomes
and gestational exposures to perfluoroalkyl and PFAS, where they observed associa-
tions with earlier gestational age at delivery only among women whose prenatal die-
tary folate intake or plasma folate concentration was in the lowest quartile range.
Low folate levels along with low intakes of low vitamins A, C, and E and carotene
have been observed to modify the risk downward for PTB among women exposed
to PAHs."'® As Jardel and colleagues'®® recently observed, such studies have
revealed a complex interplay between gestational diet and gestational timing of expo-
sure to a particular air pollutant, on PTB risk, and therefore require substantial study
populations to be informative.

PTB does not have a simple nor likely single etiology. PTB is a complex phenome-
non and not well understood as a singular condition being defined only by the arbitrary
dichotomy of birth of less than 37 completed weeks of gestation (vs >37 weeks).® This
classification has been argued to be too simplistic for etiologic studies owing to the
heterogeneity that has been observed with this outcome.'* Indeed, finer phenotypic
classifications have been suggested based on gestational timing such as less than
28 weeks, extremely preterm; 28 to 31 weeks, very preterm; and 32 to 36 weeks,
moderately preterm weeks gestation,’*® or by sPTB versus medically indicated
PTB. A very large proportion of the research between PTB and ambient environment
has not fully considered these finer phenotypic definitions. There are indeed opportu-
nities for substantial improvement going forward.

There is a growing understanding that PTB and other reproductive events have their
etiologic roots in complex genomic—-environment interactions. Thus, a concomitant
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consideration of biologic, genetic, behavioral, social, and our ambient environmental
exposures as risk factors is fundamental to unraveling the complex etiologies of PTB.
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Best Practices

What is the current practice for preterm birth?

There is no known best practice for the prevention for preterm birth.

What changes in current practice are likely to improve outcomes?

More studies on the complexities of exposures in the ambient environment will inform policy
efforts to reduce potentially harmful exposures during pregnancy.
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